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GIOI THIEU TOM TAT VE PE TAI NGHIEN CUU

Tur trude dén nay trong nudc ta viéc 1am vé sinh nhu : ¢t rong, ¢ moc dudi long
kénh cap va tiéu nudc cap 1, cap 2 va 1ong hd chira nuée thuy loi, thuy dién va vét rac
thai ndi trén song, kénh rach ¢ cac tinh va thanh phé trong ca nude déu 1am bang lao
dong thu cong (chua co bét ctr loai may chuyén ding nao).

Do lam bang thii cong nén ning suat, chét luong cit, don rong c6 thap va khong
thé 1am hét cac tuyén kénh ( chi lam vé sinh duoc cac doan xung yéu). Viéc 1am nay
c6 thé néi 1a “lam dugc ching hay chd “ vira don xong dau nay thi vai thang sau rong
co lai tiép tuc phat trién tro lai, nhung mai mgt ndm sau thi doi quan don v¢ sinh maéi
¢6 co hdi quay lai chd cii va lam lai. Rong, ¢, rac thai ndi, béo luc binh va cac loai
thuc vat sinh séng chen nhau, phat trién lau ngay dudi long kénh, 1ong hd lam giam
van téc dong chay, giam luu lugng cép, thoat nudce, giam strc chira nudc trong 10ng
kénh, 1ong ho, ciing nhu 1am mat thim my, mat vé sinh moi truong trong cac kénh
rach, 1am can tr& giao thong duong thuy ca vé mat do luu thong 1an van te luu thong
trén song, trén kénh rach, gy ket chan vit va cac hong hoc khac do rong, co rac cudn
chat vao.

Mit khac d6i véi cac cong trinh thuy dién, tram bom cua cac cong trinh thuy loi
thi béo tay, rac, rong da lam anh huong dén luu luong va van tde nude vao td bom, td
may stator phat dién, chung da 1am giam tudi tho tudt bin ciing nhu 1am ting chi phi
bao tri trong van hanh céc t6 phat di€n, tram bom.

Trén thé gidi cac nudc Hoa Ky va Ha Lan 14 hai qudc gia hang dau trén thé gidi
c6 nhidu sang ché vé may cat rong, c¢6 dai dudi nudc, thu gom béo tay rac thai ndi
trong 10ng séng, muong, hd chira nude. Nhiém vu ctia mdy cit rong, co dai 1a 1am
thong thoang dong chay dé phuc vu giao thong cip thoat nude, tao méi trudong tbt cho
cac loai thuy sinh sinh séng va bao vé méi truong canh quan thién nhién theo céc tiéu
chudn vé sinh méi trudng ciia Hoa ky. Trong khi d6 nhiém vu ctia may vét rac 1a
chuyén vét rac thai ndi trén cac dong song chay trong thanh phd va bao quanh d6 thi,

de lam sach moi trudong trén sdng ho, cau cang.




Céc cong ty tai cac nudc nay da dua ra nhiéu mau may co cac tinh niang riéng
biét dé phuc vu theo cac muc dich khac nhau, cu thé nhu may chuyén dung cat rong
c6 (aquatic harvester ) may chuyén dung vét rac thai ndi trén séng, cau cang (trash
hunter ) va may sir dung hai chtrc ning vira cét co, cat rong dudi nudc vira c6 thém
tinh nang vot rac thai ndi nhe, kich thudc 16n trén mit nude nhu béo tdy (noi ma van
tdc dong chay trén song thap).

Tai nudc ta hang ndm cac Cong ty khai thac Thuy ndng, Cong ty khai thac cong
trinh thuy ciing nhu cac Cong ty vé sinh cong ich ciia cac tinh déu phai to chirc dé
béo tri don vé sinh 10ng kénh, muong 1ong hd chira nuwde, nhung phan 16n chi 1am tam
khong lam triét dé theo mong mudn, do khong c6 phuong tién may moc nén toan bo
viéc cit rong, co, thu don rac ndi, béo tay trén kénh, muwong hd thuy lgi va van chuyén
1én bo déu phai 1am bang lao dong thu cong rat khé khan, rat vat va.

Nhiém vu va muc tiéu cua dé tai 1a:

- Thiét ké, ché tao duoc 01 hé théng may bao gém may cit rong, cé dudi nudc,
vt béo luc binh (béo tay), rac thai ndi trong 1ong séng kénh mwong hd thuy lgi cliing
cac thiét bi phu trg theo may, phu hop voi diéu kién Viét Nam c6 chat luong tuong
duong nhap ngoai.

- Thiét 1ap quy trinh cong nghé ché tao cac thiét bi, van hanh céc thiét bi trén, co
kha nang dé dang chuyén giao cho cac co s¢ san xuit.

Céc san pham chu yéu cua dé tai :

- May cit rong, co dai két hop vét béo tdy & réac thai noi.

- Thiét bj van chuyén rong , co ( thiét bi hd tro thir nhat) tir may cat c6 1én xa bd
hoac 1én xe van chuyén di xa.

- Thiét bi van chuyén chuyén ding (thiét bi hd trg thir hai) chd may cat co di
trén dudng giao thong va lam trién ha thuy may cit rong xubng vi tri 1am viéc.

Khi dé tai thanh cong s& tao ra dugc mot hé thong may hoan chinh déng gop
vao viéc giai quyét hién trang rong,cd dai, béo tdy trén cac kénh, muong, hd chtra
nudc dang thach thirc nganh thuy loi ndng nghiép, thuy dién, giao thong thuy va moi

truong kénh rach ao ho.
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) CHUGNG I
TONG QUAN PE TAI NGHIEN CUU

1.1. Mé dau

T trudc dén nay vi¢e lam v€ sinh nhu : cat rong, cé moc dudi long kénh cap va ti€u
nudce cap 1, cap 2 va long ho chura nudce thuy loi, thuy dién & céc tinh trong ca nudc déu lam

bang lao dong thu cong (chua c6 bét cir loai may chuyén ding nao).

Do lam bang thii c6ng nén ning suét, chat luong cat, don rong co thap va khong thé
lam hét cac tuyén kénh (chi 1am vé sinh duoc cac doan xung yéu). Viéc 1am nay cé thé néi
1a “lam dugc ching hay chd “ vira don xong dau nay thi vai thang sau rong co lai tiép tuc
phat trién tro lai, nhung mai mot nam sau thi doi quan don v¢ sinh mai ¢6 co hdi quay lai
chd cii va lam lai. Rong, ¢, rac thai ndi, béo luc binh va cac loai thuc vat sinh séng chen
nhau, phat trién 1au ngay dudi long kénh, long hd lam giam vén tc dong chay, giam luu
luong cép, thoat nudc, giam sirc chira nudc trong long kénh, long hd, cling nhu 1am méat
thAim my, mat vé sinh méi trudng trong cac kénh rach, 1am can tré giao théng dudng thuy
ca vé mat do luu thong 1an van tde luu thong trén song, trén kénh rach, gay ket chan vit va
cac hong hoc khac do rong, ¢o rac cudn chit vao (vi du tuyén tau cao tbc TP HCM va Viing
Tau, trén song Sai gon, lai tau phai thuong xuyén phai cho tau dung lai va cho quay nguoc
chan vit dé g0 rong, cé ra). Mat khac ddi véi cac cong trinh thuy di¢n, tram bom cua cac
cong trinh thuy loi thi béo tay, rc, rong da lam anh hudng dén luu lugng va van toe nudc
vao t6 bom, t6 may stator phat dién, chung da 1am giam tudi tho tudt bin ciing nhu lam ting

chi phi bdo tri trong van hanh cac td phat dién, tram bom.

Hang ndm cac Cong ty khai thac Thuy nong, Cong ty khai thac cong trinh thuy ciing
nhu cic Cong ty vé sinh cong ich cua cic tinh déu phai to chirc dé bao tri don vé sinh long
kénh, muong 1ong hd chtra nudc, nhung phan 16n chi lam tam khong lam triét dé theo mong
mudn, do khong cé phuong ti€én may moéc nén toan bd viée ct rong, co, thu don rac ndi,
béo tay trén kénh, muong hd thuy loi va van chuyén 1én bd déu phai 1am bang lao dong thi

cong rat kho khan, rat vat va
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Hinh1.1a.Str dung may Kobe vét rong Hinh1.1b.kénh sau khi don béo bang may

Do kich thuéc ciia rong va c6 dai, béo tiy, rac thai ndi vira cong kénh vira c6 khdi lugng
16n nén nang suit va chat lugng cong viée rat thép. Mit khac khi don vé sinh va cit rong, cd
nguoi ta phai dong kin cac clra van cip nudc lai dé 1am can nudc trén toan tuyén kénh, muong,
ho. Viée ngung cdp nude dé 1am vé sinh trong nhiéu ngay di gy tré ngai cho san xuit nong

nghiép va sinh hoat doc theo toan bo tuyén kénh muong, hé di qua.

DPdi véi cac tuyén song tu nhién, cac hd chira nuée thuy loi 16n do khong lam can,
khong ngan dugc nudc thi viéc lam v¢ sinh cat rong, cd dai chi lam hoi hot trén méat nudc,
con dudi day déu bo mic cho su phat trién ty nhién. Mot s6 Cong ty khai thac Thuy nong &
cac tinh dugc giao duy tu va bao quan don vé sinh kénh rach da phai dung thuyén, xa lan
nho (co kich thudc dai tir 5-6 m, rong 2m) vo 1am bang composite hoidc bang thép carbon
lip dong co nd Yamaha tir 5-10 Hp chay trén long kénh, 1ong hd, nguoi lao dong vira ngdi
trén thuyén dung cdu liém vira cit vira kéo co, rong 1én hodc dung vot cam tay vét rac 1én
thuyén bo vao cac thung nhya dit phia sau, khi day tai thi chay dén bén roi chuyén céc
thung chira 1én bo bang can cau loai nho ( khi don vé sinh trén cac tuyén kénh trong thanh
phd ). Bbi v6i tuyén kénh, muong & xa thi phai neo ca né & vi tri hop 1y ¢6 cau tau roi dung
lao dong thii cong khiéng timg thung, timg can xé rong, 1én bd. Phuong phap don vé sinh
nay vira phai str dung nhiéu lao dong thui cong, cudng d6 1am viéc ning nhoc, nhung ning
suit va cht luong don vé sinh rat thip (do cic cano nay bé chi chd duoc rat it roi lai phai
cap b va di tim chd thoat tai). Khi cat bang cau liém khong kéo 1én thuyén hét ma bi roi
vii rit nhiéu gay 6 nhidm nudc (do co va rong chét).

Dbi v6i mot sd tram bom va cac cira van cip nudc trén kénh muong, rong, béo luc
binh x4m 14n 1am can tr& dong chdy & ctra van phan phdi nudc va budng hiit nude cua tram

bom. B¢ khac phuc van dé nay nguoi ta phai dung may dao dung trén bo vuon can xuong
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va gom xuc 1én bang gau xac (xem phu luc cudi thuyét minh dé tai). Viéc lam nay chi mang

tinh cuc bd nhat thoi rat ton kém chi phi cao.

Nhiing tr¢ ngai do rong, co rac trén tuyén kénh, muong dan nudc, hd chura va cac

tram bom thuy loi nhu trén dd néu dang giy burc xtic can phai giai quyét som.

bé khac phuc cho van d¢ nay mét so cong ty thuy loi, don vi trong nudc dang bat
dau nghién ctru va dua ra cach giadi quyét triét d€ hon va budce dau da thu dugc mot so két
qua khich 1€, c6 the ké ra mot s6 cong trinh c6 lién quan dén viéc nghién curu cia de tai nay

nhu sau:

Thiét bi vét rac phuc vu cho cic tram bom ctia Tong cong Ty Co dién Nong nghiép
& Thuy loi (Bd Nong Nghiép) nghién ciru va ché tao ndm 2001-2002. Thiét bi vét réc, vét
beo ¢6 chu tao nhu mot tay may va duogc gén ¢d dinh tai cac cira hit cta tram bom nuée.
Khi 1am viéc tay may nay thyuc hién dong tac gom béo va vot rac dudi nudce roi dua 1én bo.
Thiét bi dugc hoat dong va diéu khién bang hé thong thuy luc, budc dau thiét bi da cho
mot sd két qua khich 1€, tuy nhién do con mdt s6 han ché trong tinh toan thiét ké nén chi

mdi ¢ dang thir nghiém va hiéu chinh va chua trién khai dugc vao san xuat.

Nam 2001-2002 Vién Nghién ctru Thuy loi da thuc hién d tai nghién ctru thiét ké
va ché tao thiét bi v6t rac, béo luc binh cho cac tram bom (dé tai cua Bo Nong nghiép &
PTNT quan 1y) tir miu cia hing EBARA Hai Hung. Ciing gidng nhu thiét bi ctia Tong
cong Ty Co dién Nong nghiép & Thuy loi. May vét rac ciing duge thiét ké va dat c6 dinh
ngay tai tram bom nudc, va dugc van hanh va hoat dong thong qua bo truyén dong h¢ xich.
Khi 1am viéc thiét bi vt rac, béo tdy di chuyén qua lai khu hat cta tram bom. Hién thiét bi
dang duoc gin cb dinh ¢ tram bom thdng nhét tinh Thai Binh. Viéc gin c6 dinh tai tram
bom ciing nhu dit va lam viéc lién tuc trong mdi truong nudc ciing 1a nhitng han ché hién

nay cua thiét bi nay.

Nam 2001-2003 Vién Nghién ctru Thuy Loi ciing nghién ctru & thuc hién dé tai may
cit rong. Tac gia da sir dung nguyén 1y cit rong khong dé tia dang dia ( khong ring cua),
budc dau tac gia da thiét ké va ché tao & hinh thanh miu mdy cit rong va da duoc thir
nghiém tai tinh Thai Nguyén. Do con nhiéu ton tai vé nguyén 1y lam viéc ciia mot s6 bo
phan cin ban ciing nhu thiét ké cua chung nén may hién chua dugc cong bd va tmg dung
vao san xuat. Thiét bi nay van con dang trong pham vi nghién ctru.

Tac gia Nguyén Vii Tun. Tap chi Nong nghiép va phat trién nong thon. 2003 thiét
ké hé théng thiét bi may vot rac ty dong o ctra léy nudc tram bom, céng léy nudc cua cong
trinh thuy loi.
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Tac gia Pham Minh Théng, Lé Thanh Binh, Ping Dtc Vii. S Giao thong cong
chanh Pa Ning. 2001 cong bd Cai tién cong cu va phuong tién va thiét bi thu gom rac trén
song

Niam 2005.Cong ty Cap Thoat nude va Cong trinh D6 thi Ca Mau coéng bd ché tao

tau v4t rac trén song.

Niam 2002.Cty co khi Sai Gon va Truong PH Bach khoa nghién ciru cong bd nghién
ctru may thu gom, vét rac trén song (robot) cé chirc nang tap trung rac trén mat nudc, sau
d6 tu thu gom rac thay thé cho luc lugng cong nhan vé sinh méi trudng trude ddy. Trong 1

gi0, robot ¢ thé thu gom, vot rac trén mat nudc voi dién tich 10.000 - 20.000m?2).

Bing doc quyén sang ché 4617 “thiét bi thu gom cac vat ndi gan mat nude” duge
cap thang 10/2004 ciia hai Téac gia Ngo Xuan Ngat (PHBK Tp Ho chi Minh) — Hoang Tir
Cuodng -Tong cong ty co khi giao thong van tai Sai Gon (Cong ty Samco) budc dau da
nghién ctru ra duoc mot mau thiét bj vét rac dang ban thi cong gan trén dau cano thu
nghi¢ém vt rac trén song. Khi lam viéce, thiét bi nay don, gom vat nodi phia trudc, nguoi

cong nhan gom rac lai va dua vao cac thung chtra nho dt trén thiét bi.

Mot gau gom rac dang vot cling duoc thiét ké dé gan ¢ phan dau ca no, gau co
nhiém vu chtra rac thai (cho nuéc lot qua), khi ddy gau thi ca nd dugce ngudi 1ai cho dimg
lai va chuyén rac gom dugc vao thung chta. Thiét bi ndy ciing di gbp phan giai quyét
duoc bai toan thu gom rac thai ndi trén song, nhung van chwa mang tinh dong bd va co gidi
ho4 cao. Chirc nang hoat dong va hi€u qua cia cum thiét bi nay con tdn tai nhiéu van dé
nén ciing chua duoc trién khai gan vao cac cano chuyén dung vét rac ciia Cong ty vé sinh

& moi truong d6 thi Tp HCM. Hai tac gia dang tiép tuc nghién ciru thiét bi thu gom nay [1]

1.2 Co gi6i hoa cit rong c6 trén thé giéi

Hoa Ky va Canada 1a hai qudc gia hang dau trén thé gidi c6 nhiéu sang ché vé may
cit rong, co dai dudi nudc, thu gom béo tdy rac thai ndi trong long song, muong, hd chira
nude.Nhung may nay dugce goi la“Aquatic Weeds Harvester and Trash Hunter”. Cac loai
may nay phuc vu hau hét cic bang ctia nudc My, dic biét 1a cac bang co nhidu ao hd séng
vi du nhu & bang Wiscosin c¢6 dén 10 cong ty, Bang Newyork co 5 cong ty, bang
California c¢6 4 cong ty... May c6 nhiém vu cit c¢6 dai, rong tao dudi nudc, thu gom beo tay,
rac thai ndi trong cac long séng, hd chira nudce, cira bién noi cira song, cdu cang ¢ nhiéu

tau be di lai.
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Nhiém vu clia mdy cét rong, co dai 1a 1am thong thoang dong chay dé phuc vu giao
thong cap thoat nudc, tao moi truong tot cho cac loai thuy sinh sinh séng va bao vé moi
truong canh quan thién nhién theo céac tiéu chuan vé sinh méi truong cua Hoa ky va Cana-
Pa. Con nhiém vu ctia may vot rac 1a chuyén vét rac thai ndi trén cac dong séng chay trong
thanh phé va bao quanh do thi dé lam sach rac trén song hd, cau cang. V& mat van toc di
chuyén khi lam viéc ¢ tai va khong tai thi may chuyén dung vét rac co van téc cao hon
may cét rong, c6. Tai bang WISCOSIN phia dong Béc Hoa ky c6 cac cong ty ndi tiéng nhu:
Cong ty Inland Lake Harvesters Inc,Cong ty Aquarius Systems. Tai bang California c6
Cong ty PMC Production LLC. Tai bang New York c6 cong ty Aquamarine Eastern
Region. Tai bang Newjersey c6 cong ty United Marine International LLC. O thanh ph
Westwood. Canada c6 cong ty Aquamarine & Okville, Toronto ndi tiéng ché tao loai may
nay. Céc cong ty ciia My va Canada da thiét ké ra nhiéu miu mdy, c6 cac tinh ning, cong
suit khac nhau, thap nhat 20 Hp, cao nhit co thé 1én dén trén 100 HP. Cac kich thudc may
dugc thiét ké tuy theo chidu rong va do sau cia 10ng kénh, long muong, 1ong hd. Cu thé c6

hai loai may riéng chuyén dung cit rong co (aquatic harvester hinh 1.2) hodc chuyén dung

vt rac thai ndi trén song (trash hunter hinh 1.3 ).

Hinh 1.2a- méay cit rong dang lam viéc Hinh 1.2b- may vt rac dang lam viée

Cong viéc cit rong c6 dugc cum dao cit thuc hién dudi nuge. Co, rong sau khi cit
duoc bd thu gom, vét va van chuyén 1én boong chira trén méy. Khi boong chira (boong di
dong) day tai, may duoc 1ai cdp vao sat bd va chuyén rong, cé 1én thang b song hoic
chuyén 1én phuong tién van tai dt trén bo thong qua mot thiét bi van chuyén trung gian.
Nguon dong lyc cho thiét bi chuyén dung trung gian nay c6 thé trich din tir may cat rong cd
dudi nudce hodc ty chinh ban than né (nhd gin thém ngudn dong luc may nd tinh tai) kém
theo, co thé diéu chinh & cac vi tri tiép nhan va thoat rong mot cach twong ddi thong qua hé
thdng thuy lyc. Viée sir dung may dé cit rong, co, vot béo tay, rac thai ndi vira cho ning
suét cao vira khong bi roi vai co dai sau khi ct xuéng nudc ma con st dung rat it lao dong,

cong viéc khong ndng nhoc, khong mat vé sinh, an toan cho nguoi lao dong.
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Dé di chuyén may dén dia ban 1am viéc khac nhau hay van chuyén mdy trén duong
va dwa may cit rong c6 xudng nudce, ngudi ta sir dung thiét bi chuyén dung Tilt desk. Tilt
desk duoc gin kém mot dong co xing dé truyén dan hé thong thuy luc dé diéu khién nang
ha méy 1én xudng theo cac muc dich. Viéc ha thuy may cit rong xudng séng, kénh muong
phai duoc thuc hién tai cac vi tri kénh muong da dugc chuén bj sin. Qua tim hiéu chung toi
dugc biét nang luc ché tao ra cac loai thiét bi nay yéu ciu cip quy mo trang bi may cong cu
c& trung binh, nhung phai c6 cong nhéan gia cong co khi cong nhan han, céng nhan lip may
béc cao. Ngoai ra con ¢o cic nha may vé tinh chuyén ché tao va cung cip cac thiét bi tiéu

chuin nhu moto thuy luc, bom thuy luc, dong co nd, cc khép co ndi, 6ng dau thuy luec...

Van dé rong, c6 dai 1an tuyén kénh & Trung Qudc ciing giéng nhu Viét Nam. Trung
Qudc da thiét ké ra mot sb chung loai may (xem hinh dinh kém bén duéi)

o Mau may bo phan cit bo tri phia sau.

Hinh 1.3 Hinh mau may cét Trung Qudc bd phan cat phia sau

Phao nodi (pontoon) bo tri cac cum lam viéc ciia may va hé thong dicu khién .
Guodng gat nudc dugc bo tri & gitra phao noi.

Bo phan cét 1a mot cum dao bd tri theo phwong ngang va duoc dit phia day cua
pontoon trong khi may ctia My bo phén cét duoc bé tri dang trude may va cé thé diéu chinh

1én xudng theo chicu sau cat.

May chi c6 mot bang tai. Bang tai nay dugc bd tri lién ké véi dao cét nhiém vu cubn
rong c6 1én sau khi cit va bang tai nay co thé diéu chinh dugc goc cit pham vi diéu chinh tir
0°+45°. Viéc diéu chinh nay cho phép co6 thé diéu chinh d6 sau cat bang cach thay d6i goc
clia bang tai gin dao cit.

Khi lam viéc, thuong di theo mdy la mot phao noi, phao ndi nay c6 nhiém vu chira

rong co da duogc cat 1én tir may cat chuyén qua.
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May hoat dong ban tu dong, do vay can tdi thiéu tir 3-4 lao dong. Mot diéu khién may,
hai, ba lao dong con lai chuyén rong co da cat 1én qua tau kéo theo sau. Khi day tai thi tau
kéo theo s& vao bd chuyén luong rong co da cit 1én by hoan toan bang lao dong thu cong

hodc bang can cau dat trén bo.

Ngoai mau may bo tri cum dao cit bo tri phia & giita va phia duéi phao noi, Trung

Qudc c6 thiét ké mau may c6 hé dao cat bd tri phia trude. (xem hinh bén dudi)

£,

Hinh 1.4 MAu may cét rong c6 bd phéan cit phia trudc va cac may dang lam viéc

Céc cum lam viéc ctia may dugc b tri trén mot phao ndi (pontoon) nhu hinh 1.4.
Gudng gat (paddle-wheel) dugc bb tri phia sau phao noi.

Bo phén cét 1a mot cum dao bd tri theo phuong ngang dugc dit & dau pontoon c¢é can
treo bd phan cat bang thép cap.

May c6 mot bang tai duoc bd tri lién ké v6i dao cét co thé diéu chinh dugc goc cat tir
0-45°.Viéc diéu chinh nay cho phép c6 thé diéu chinh d6 sau cit bang cach thay d6i goc
ctia bang tai gan dao cat.

Ciing nhu may c6 bd phan cit b tri phia sau, khi lam viéc cat vot rong, may kéo thém
mot pontoon ¢6 nhiém vy chira rong co duoc may cit chuyén qua.

May hoat dong khéng tyr dong nhu may My, may chi c6 mot biang chuyén va mét dao cét
nam ngang, khi dao cit rong xong bang chuyén lién ké s& van chuyén rong 1én pontoon. Tiép sau
d6 s& co thém hai lao dong thu cong van chuyén rong ra pontoon chita co & phia sau. Khi
pontoon day tai rong co cling duoc chuyén 1én bd bang lao dong thu cong.

1.3 Tiép c4n va hwéng nghién ctru giai quyét cho dé tai

Nhu phan tong quan nghién ctru trong nude da néu, cho dén nay trong nudc chua cod

mau may lién hop cit rong ¢ dudi nudc vot béo tay, rac thai noi trong long kénh muong
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nhu cua My, Canada.... Cong viéc don v¢ sinh kénh muong thuy lgi phai dung lao dong thu

cong va két hop thém mot sd cong cu phu tro. Nghién ctru trong nude vé lanh vuc nay thuc

té maoi dung lai ¢ dang cum thiét bi, chuc nang lam vi¢c mang tinh don 1€, khong c6 kha

nang vira lién hop 1am viéc vira ty hanh 6n dinh trén song.

Tdn tai KHCN cho van dé nay co thé tom tit theo mot sd nodi dung nhu sau:

- Co gi6i hoa viéc cit rong co dudi nude, két hop vot béo tay, rac thai ndi va thoat tai 1én

bt dong chwa c6 don vi nao trong nudc giai quyét.

- Viéc vt rac thai ndi méi nghién ciru va giai quyét mang tinh cuc bd va ¢ dang ban tha cong,
Van d¢ dat ra cho dé tai nay 1a phai nghién ctru va thiét ké tao ra hé thong may c6

kha ning cit rong cé dudi mit nude, vira co tinh ning vét rac ndi, béo tdy dang mang roi

trén song mang tinh co gidi hoa va déng bod cao. Tuy nhién hai tinh ning cét rong c6 dudi

mat nudc thi khong gom vot rac noi va vt beo tay dang roi don khoi.

Két luan

Nhu di néu ¢ trén, Lién hop mdy cit rong, co dudi nude, vt béo tay, rac thai noi
con rat moi la ¢ Viét Nam, hién chua c6 don vi ndo trong nude cong bd két qua nghién ctiru
cling nhu dua ra mau may mang tinh cong nghiép va dong bo lién hoan tir viéc ty hanh di
chuyén on dinh duédi nudc, cat rong co theo cac chiéu sau khac nhau duéi nude, van chuyén
san pham 1én boong chira va khi ddy tai thi cdp vao bd thoat tai nhanh. Tuy nhién trong
nude ciing da c6 mot sd két qua cla cac tac gia trong nganh co dién nong nghiép, nganh
hang hai, nganh x4y dung cong bd riéng cho minh nhiing két qua nghién ciru ciing nhu mau
médy ma c6 cac cum may s& phi hop véi mot trong cac ndi dung ma dé tai may cat rong co
dudi nudc dang tién hanh nghién ctu. Do vay dé tai thuc hién trén co s tiép can theo cac

ndi dung nhu sau

Ti€p can cac két qua nghién cilru ctia cac tac giad trong nudc ve viée lya chon vat liu ché
tao pontoon, vat liéu phi chong an mon trong moi truong nude, thict bi tao dong nang lam di

chuyén may trong nudc ctia nganh hang hai va giao thong thuy.

Panh gia tinh twong thich cac két qua nghién ctru cila cac tic gia trong nude tir lanh
vuc thu hoach lta nuéc trong néng nghiép sang lanh vuc cit c6 dudi nudc mang tinh co
giéi hoa & tu dong hoa cao trong moi trudng nude, vi du nghién ciru tuyén chon thiét ké
loai dao cit va nghién ctru truyén dong ctia co cau dao cat laa trong méy thu hoach lta lién

hop GLH-0,2 cua Vién co Dién nong nghi¢p & Cong nghé sau thu hoach, may lién hop
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thu hoach laa ciia Cong ty Vinapro Dong Nai, may lién hop thu hoach laa Cong ty ché tao
co khi A74 (B cong nghiép), may gat rai hang cua cong ty co khi An Giang, Cong ty co
khi lwong thuc Long An va mdy thu hoach mia ctia cong ty Tu van & Dau tu K¥ thuat Co
Dién ( AGRINCO).

Lua chon & ké thira mau may may cét co dudi nude cua cac hang ndi tiéng trén thé
gidi va thiét ké theo diéu kién cua kénh muong, ao hd va loai c¢6 cua Viét Nam thong qua
viéc tham quan khao sat cic hang AQUARIUS SYSTEMS cua Hoa Ky, Cty
AQUAMARINE Canada. Nghién ctru & khao sat nguyén ly hoat dong, vat li¢u ché tao.
Kiéu truyén dong...cac cum chinh trén cac lanh vyc khac nhau trong nganh co dién nong
nghiép, ché bién, van tai thuy, may va thiét bi trong nganh xay dung cong trinh co trén thi
truong Viét Nam dé tinh toan thiét ké ché tao mai cho phul hop yéu cau vé ky thuat va kinh

té cta thiét bi phuc vu theo muc dich cua dé tai da dat ra trong phﬁn muc tiéu.

Ké thira c6 tinh sang tao cdc mau may cit co rong, cit co dai, vot béo, vot rac va
cac thiét bi chuyén dung phu trg ciia cac hing AQUARIUS SYSTEMS ciia Hoa Ky va
AQUAMARINE ciia Canada. Pam biao mau may phat huy tinh hiéu qua trong thuc tién

cling nhu vé gia thanh khi dua hé thong may vao thuc tién.

Trong qué trinh thuc hién can tim kiém su phéi hop voi cac don vi ¢co nhiéu kinh
nghiém nghién ciru, thiét ké, ché tao may phuc vu nganh co dién nong nghiép nhu Cong ty
Tu van va Pau tu k¥ thuat Co dién Nong nghiép. Truong Pai hoc Néng 1am Tp Ho Chi
Minh, Vién Co dién Nong nghi¢p

Khi d& tai thanh cong s& tao ra dugc mot hé théng may hoan chinh déng gop vao
viéc giai quyét hién trang rong,co dai, béo tay trén cac kénh, muong, hd chira nudc dang
thach thirc nganh thuy loi nong nghiép, thuy di¢n, giao thong thuy va moéi truong kénh rach

ao ho.
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CHUONG 2
KHAO SAT

Céc yeu to chinh c6 thé anh hudng dén viéc nghién curu ché tao thiét bi co thé ke
den la: cac kich thude ve chiéu dai, chiéu rong long kénh, do sau muc nudc, che do thuy
triéu, toc d§ dong chay, dd cao thong qua cia céc cau bac ngang qua kénh rach, mat do cay

rong, co, rac phan bo trén song...

Trén co so dic diém tinh hinh nhu phan tong quan da néu, Ching toi chon dia ban
tinh tdy Ninh va Tp H6 Chi Minh 14 hai ving dic trung dé khdo sat mot phia la dic diém
song ngodi phuc vu thuy loi va tudi tiéu phan kia 1a dic diém song ngdi d6 thi. Trén co s
khao sat mdi tién hanh cong tac thiét ké may sao cho ¢ thé phu hgp mét cach twong ddi
chinh x4c cho céc tinh khac dé lam co sé thiét ké may cho phu hop. Nghién ciru diéu kién
dia hinh s6ng ngoi kénh rach 1a mot cong viéc rit quan trong, tir nghién ctru nay ta sé lay dé
lam co s& dé dua ra cac dic diém vé diéu kién 1am viée, cac gidi han vé kich thuéc, yéu cau
ctia thiét bi, ... tir d6 tinh toan cac chi tiéu kinh té k¥ thuat cho thiét bi.

2.1. Khao sat kénh thuy lgi tai tinh Tay Ninh

Tinh T4y Ninh 14 cira ngd phia tiy cua thanh phd HCM c6 dién tich 4029,89 km®.
Phia bic giap v6i tinh Binh Dwong, phia nam giép vé6i tinh Long An, phia tdy giap véi nudc

Campuchia.

Tay Ninh co nhiéu hé théng kénh rach 16n va nhé phuc vu truc tiép cho viéc tuoi
tiéu trén cac déng rudng, dac biét Tay Ninh co hd Dau Tiéng 1a mot hd nude nhan tao 16n

nhit cia Viét Nam va Pong Nam A.

H6 Dau Tiéng ndm chu yéu trén dia phan huyén Duong Minh Chau va mot phan nho
trén dija phan huyén Tan Chau, thudc tinh Tay Ninh ndm cach thi xa Tdy Ninh 25 km vé
hudng dong, voi dién tich mat nude 1a 27 km?, 45,6 km? dét nira ngédp nudc, dung tich chura
1,5 ty m® nudc. HO Dau Tiéng cung cip nude cho 3 kénh chinh tai Tay Ninh: Kénh Tan
Hung, kénh DPong va kénh Tay, tir cic kénh chinh nay s& phéan tan cho cac kénh cép 1 va

cap 2... dé cung cap nudc truc ti€p vao cac dong rudong trén khap tinh.
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Kénh Bong
Chiéu dai : 34 km
Chiéu rong day : b=25+30 m -

Do sau myc nudc trong kénh :
h=3+45m e

Luu luong thiét ké ctia kénh : b

- Pau kénh 64 m’/s

- Cudi kénh 35+45 m’/s

- Chiéu rong mit thoang d =40 m Hinh 2.1- hinh dang mit cét
cua kénh

- Vi tri céng diéu tiét (tram bom): Kg, K5 , Ky, Ky7, K30, K34 ,trung binh khoang 5,2 km Ia

co 1 tram bom .

- Van téc dong chay: v=0,2 - 0,5m/s

Hinh 2.2 Céc cong diéu tiét nudc trén Kénh Tay
Kénh tay
Chiéu rong day: b=22+30 m
Do sau myuc nudc trong kénh: h=3+4 m
Luu luong thiét ké cta kénh: Q = 25+35 m’/s
Chiéu rong mit thoang d =40 m

-Vi tri céng diéu tiét (tram bom) : K3, Ky, Kys, Kis, K39, trung binh khodng 6,5 km 1a c6

1 tram bom.

-Van tbc dong chay : v=10,2 -0,,5 m/s
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-bic diém cua kénh rach 1a khi gﬁn hd Dau Tiéng bé rong kénh, do sau ban dau 16m vé sau
nho dan khi cang xa h6, c6 nhitng doan kénh c6 nhirng go dbc cao 3+4 ,m; doc theo hai bén
bo kénh dic biét 1a doan kénh gan hd Dau Tiéng 16 gidi bo kénh khoang 10m, co 4 cbng
diéu tiét va 7cau (cach nhau tir 4-13 km tily theo dia hinh)

Kich thudc Luu
Tén . Chidu | S6 dap | KCTB | Van tdc | luong
. . | Chiéu R < . . " Muc
song Chiéu Chidu |rong |chan | gifra dong thiét .
A rong ' A A . £ . | DUOC
kénh dai : siu mit trén cac dap | chay ké cua (m)
. . m
rch [ gm) | () | thoang |kénh | (km) [ (ms) | kénh
(m) 3
(m) (m'ss)
Kénh
. 39 2230 | 46 40 5 6,5 0,2 25+30 | 3+4
Tay
Kénh 3+4)
. 34 25+30 | 4+5,5 40 6 52 0,2 45+60
Dong 5

Bang 2.1. Tong hop khao sat kénh va hién trang rong c6, béo trén séng

2.2. Khdo sat hién trang rong cé trong long kénh mwong cia tinh Tay Ninh

Hinh 2.3.rong trén song kénh Tay Hinh 2.4 Béo trén song Vam Co

Trén Kénh chinh Tay lugng rong co theo khao sat gan nhat (3.6.2006) chiém
khoang 80%, rong nhdt 10%, luc binh va céac loai khac
chiém khoang 10% con lai. Cac loai thuc vét nay chiém gan 75 — 85% dién tich mat day

kénh (khoang 25m bé rong tir hai bé kénh moc ra) Trén Kénh chinh Ty lugng rong co theo
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khao sat gﬁn nhét (3.6.20006) chiém khoang 80%, rong nhét 10%, luc binh va cac loai khéc
chiém khoang 10% con lai. Cac loai thuc vat nay chiém gﬁn 75 — 85% dién tich mat day
kénh (khoang 25m bé rong tir hai bé kénh moc ra)

Déi v6i rong cay thi moc tir day kénh va cao khoi mit nudc; rong nhét phit day mit
dat (tap trung o nhitng noi nudc can cip bod); con luc binh ndi trén mat nude tap trung gan
cac cau va cac dap ngin nude. Do thuc vat sdng dudi nudc dang chiém phan 16n thé tich
cua kénh, do do, lam giam trir lugng nudc nén thiéu hut nudc phuc vu cho doi séng hang
ngdy. Vi thiéu nudc nén phai xa nudc tir ho Dau Tiéng vao cho nudc dang cao hon giy ra
sat 10 bo kénh 1am kho khan cho viéc bao v€ bo bao. Cac loai thyc vat 1a rong cay, rong

nhét, luc binh va mot s6 loai ¢o dai khac. Piac diém cu thé tung tuyén kénh nhu sau:

- Boan kénh TN17 dai 16223 m thudc hé théng kénh Tay co téng dién tich mat nudc la
129784 m” ,thi dién tich rong trén mat nude 1a 123600 m* chiém 95% dién tich mat nudc.

- Boan kénh TN1 dai 15860 m téng dién tich mat nude 63440 m* ,dién tich rong trén mat

nudée 1a 45945 m? chiém 72,4% téng dién tich mit nudc.

- Tinh hinh ciing tuong ty nhu & doan kénh N4 thudc hé théng kénh Pong dai 14644 m
tong dién tich mat nude 1a 49789 m* dién tich rong ndi bé mit 1a 31500 m* chiém 63,26%

dién tich mat nudc

- Qua vai s6 lidu trén c6 thé thay hién trang rong moc lan tran trong hé thong kénh muong &

tinh Tay Ninh l1a dang bdo dong.

Hau hét trén cac tuyén kénh cua tinh TAy Ninh déu xuit hién rong v6i mat do day
dic. Chu yéu 1a rong dudi chdn va rong hydrilla. Luc binh chi xudt hién khong thuong
xuyén ¢ nhimng ving doan kénh Tay do thong vdi rach nén mic d anh huong dén hoat

dong cap thoat nude 1a chua dang ké.

Hinh 2.5 co, béo , rong trén song vam cd
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e  Kénh cap 1: dai khoang 400 km ¢ day gan nhu 100% la rong cay, chi cé vai loai thyc

vat khac voi s6 lwong khong dang ké.

S6ng cai (song Vam Co Pong): bé rong khoang 150m, véan tdc dong chay khoang 1m/s; chi
¢6 luc binh chiém khoang 30-40m doc theo hai bo, 20-25 cay/ Im?.

cac loai thuc vat da khao sat :

Cay rong: 1a loai c¢6 ré bam vao dat, than c6 duong kinh 2mm, c¢6 14 nho dai 1-2cm, co thé
dam nhanh tor than me, cao khdéi mat nudc, khoang 15-20 cay/ 1dm?, nang khoang
150kg/1m”.

Cay rong nhét: 1 bam vao dat thanh timg mang to, che phti mat dét, c6 chat nhon, khong
c6 than 14 ré.

Cay lyc binh: 13 loai ndi trén mit nudc, tréi theo dong nuéde, c6 r& chum to, ciy trudng

thanh c6 5-7 tau 14, nang khoang 0.7kg.

Bang 2.2 - Xac dinh mét do béo ty va khdi luong thé tich

Khéi lugong
STT Miat d6 beéo | Van  toc | thé tich
(kg/m2) nuée (m/s) | (kg/m’)
1 20.5 0.15 225.8
2 24.7 0.2 244.7
3 28.5 0.14 325.7
4 18.7 0.13 235.7
5 233 0.15 230.7
6 27.7 0.19 220.4
7 24.6 0.16 250.6
8 233 0.15 2453
9 22.4 0.15 248.3
10 20.5 0.17 230.4
trung binh 23.34 0.157 245.76

Nguoi 14y mau: Lé Dinh Nhat Hoai, ngay 1ay mau: 15/06/2006
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+béo tdy phan b thanh khéi. Khéi lugng thé tich 245 kg/m’, mat do 23,5 kg/m’

"tai vi tri khao sat van toc nude 0,16 m/s

Bang 2.3 - Khdo sat mat do rong trén kénh Tay

, Kich thudc (m)
Khéi ‘

STT Mat  d6 | Van toc | lugng thé Duong Duong Chiéu

rong nude tich riéng kinh tan kinh than | dai

(kg/m’) (m/s) (kg/m3) | (mm) (mm) (m)
1 28.5 0.12 404 20 2 5
2 26.2 0.2 395 18 1,6 4.4
3 22.3 0.15 398 18 1,8 4.7
4 28.4 0.13 405 20 1,9 4.8
5 11.2 0.15 400 190 1,9 5.1
6 14.5 0.19 393 180 1,7 3.9
7 16.3 0.16 397 170 1,5 4.2
8 19.2 0.15 402 180 1,8 4.7
9 13.5 0.15 398 20 2 45
10 12.5 0.17 403 210 2 4.6
SOTB |19.26 0.145 399.5

Nguoi ldy mau:Lé Dinh Nhat Hoai va Dang van Hiép, ngay lay mau: 13/06/2007

Nhan xét

+ Rong phan bd thanh dai lién tuc trén khap mat kénh thanh mang dan nhau va nga dai theo

mit nude theo hudng dong nude chay. Khdi luong thé tich 398-400kg/m’, mat do 19,3

kg/m’

" tai vi tri khéao sat van téc nude 0,15 m/s

Bang 2.4 - Xac dinh mat d6 hdn hgp rong - béo van -beo tdy cting phan bd

Mat d¢ rong, béo van, Tong L
STT A R Ghi chu
beo tay (kg/m2) cong
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. | Béoluc
Rong | Beo van .
binh
1 16.5 12.7 14.5 43.7 | béo tAy phan bd thanh cym nho roi rac
2 | 142 | 114 147 | 403 | béo tdy phan bd thanh cum nhé roi rac
3 17.3 16.3 18.5 52.1 | béo tay phan bd thanh cum nho roi rac
4 22.4 9.7 8.7 40.8 | beo tay phan b thanh cum nho rdi rac
5 11.2 11.3 8.4 30.9 | béo tdy phan bd thanh cym nho roi rac
6 14.5 10.4 7.7 32.6 | béo tdy phan bd thanh cum nho roi rac
7 15.3 8.2 12.6 36.1 | béo tdy phan bd thanh cum nho roi rac
8 16.2 9.5 13.3 39.1 | beo tay phan bd thanh cum nho roi rac
9 13.5 12.3 8.4 34.2 | béo tAy phan bd thanh cum nhé roi rac
10 | 125 8.2 10.5 31.2 | beo tay phan bd thanh cum nho roi rac
36
15.36 11 11.74 | 38.1
TB

Nguoi ldy mau:Lé Dinh Nhat Hoai va Pang van Hiép Ngay 1dy mau: 13/07/2007

Hinh-2.6 sir dung bé ty ché va lao dong thu cong  cing cong cu cau liém cit rong
2.3. Khio sat tinh hinh ric thai trén song ngoi kénh rach tai TP. H6 Chi Minh
Thanh phé H6 Chi Minh c6 hé thong song ngoi kénh rach day dic, riéng khu vuc ndi
thanh c6 thé chia thanh 5 tuyén chinh voi tong cong chicu dai hon 100km, diéu kién dia

hinh kha da dang, chiéu rong long kénh rach, song ngoi dao dong 16n tir vai mét (kénh Tan
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Ho4, Lo Gém, kénh Nhiéu Loc) dén hang tram mét (kénh Bén Nghé, kénh Doi, song Sai
Gon, song Nha Be ... ), d6 sau dao dong trung binh tir 1.5 — 10m. Cuy thé dia hinh 5 tuyén

kénh chinh nhu sau:

Bang 2.5 - Céc thong sb dic trung cac tuyén chinh ¢ TP.HCM

Tuyén kénh Chiéu dai | Chiéu Do sdu | SO cira xa
(m) rong (m) (m) (cai)
Nhiéu 16c — Thi ngh¢ 18.186 14+ 80 2+75 |52
Kénh té — Bén ngh¢ 7.050 50+100  [3+9 44
Kénh d6i — Tau hu 19.610 |5=73 3510 |9
Tan hoa — 16 gdm 12.160 5+73 1.5+32 |13
Tham lwong — Bén cat — Vam thuat | 19.440 16 =100 2278 |12

(Ngudn: Béo cdo nghién ctru kha thi “Du 4n ldy rac trén song va kénh rach khu vuc noi
thanh thanh phé H6 Chi Minh”, 12/2001)

Ngoai ra song Sai Gon doan chay qua ndi thanh tir cira rach Cau Dinh (Q.12)
dén cua rach Pha Xuan (Q.7) c6 chéu dai khoang 38.000m; tai bén Than, song Sai
Gon ¢6 chiéu rong B = 200m, sau H = 10m; tai Pha An (Ba Son) B = 140m, H =

1.213m. S6 miéng xa N = 15 cai.
2.4. Tinh chit nuwéc va mdi trudong lam viée

Yéu t6 ciing anh huong khong nho dén viée tinh toan thiét ké thiét bi 1a thanh phan
va tinh chat ctia méi trudng nude trén song kénh rach. Qua khao sat ta thdy rang moi truong
nudc trén song ngodi kénh rach 1a mot hdn hop cia nhiéu thanh phan cac chét khac nhau,
bao gdm cac hoa chat tir cac co quan xi nghiép thai ra, cic d6 an thirc udng tir cac ho gia
dinh, rac thai sinh hoat, xac suc vat chét ... Do vay ching c6 tinh chit doc hai va tinh chat
an mon cao ddi voi kim loai.Nghién ctru thyc trang rac thai trong moi trudong nudce nham
xac dinh mét sb dic diém chung, cac thong s6 dic trung cua rac thai lam co so cho viéc
tinh toan thiét ké thiét bi. Tuy theo timg ving, ngudn thai, nén thanh phan va tinh chét cua

chung khac nhau.
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Hinh 2.7 - don rac thai trén kénh noi thanh TP HCM

Theo két qua khao sat, rac thai trén song ngoi, kénh rach rat da dang vé ching loai
va phat sinh tir nhiéu ngudn khac nhau: réc thai tir cac hd dan sinh séng trén hoic ven séng
rach thai ra hiang ngay nhu cac tui ny 16ng, quan 4o, gidy dép, rau qua trai cdy ..., tir cac
khu cho trén song hodc ven song nhu vo dura, dira, cui, vo chudi, rau qua, tii ny long, rac
thai tir cac mi¢ng céng, ctra x4, lugng rac tuy nhién tr 14 cay, nhanh cay, xac suc vat chét ...
Chi tinh riéng cho cac tuyén kénh rach chinh ¢ thanh phd thi hang ngay da c6 dén hang

tram tan rac duoc thai ra hé thong song ngoi kénh rach.

Theo s6 lidu diéu tra khao sat nam 2005, luong réc thai ra song ngoi kénh rach hang
ngay cu thé nhu sau (khu vuc ndi thanh TP.HCM):

Bang 2.6 -Luogng rac toan b x4 ra trén cac tuyén kénh (kg/ngay).

Stt | Tuén kénh (K) | Tr ho | Tir ghe thuyén | Tur Cong | Hé sb | Tong
dan Vo Riéc diém K cong
trai  |sinh | M@
ciy hoat ban dura
1 | K. Téan Hoba 1968 | 4633 |99 1200 | 7900 |12 9480
- Lo Gém
2 | K.boi 13.290 | 4292 |783 | 6400 |24.865 |1.15 |28.595
— Tau Hu
3 |K.Té 6110 | 9722 [1100 |16.000 |32.932 |1.15 |37.872
- Bén Ngh¢é
4 | -K.NhiéuLoc |1824 |- 8 - 1824 | 1.1 2006
-Thi Nghé
5 K, Tham | 2503 |- 230 | 150 2883 | 1.1 3171
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Luong
— Bén Cat
-Vam Thuat
6 Song Sai Gon | 7449 - - - 7419 1.05 7790
Cong 33.244 | 18.64 | 2220 |13.750 |112.06 88.914
7 2

(Nguon: Bdo cdo nghién civu kha thi “Dy dn ldy rdc trén séng va kénh rach khu viec ndi
thanh pho Ho Chi Minh”, 12/2005)

Bing 2.7 - lrong rac ton dong trén song ngoi, kénh rach.

ST |Tuyén kénh|Chiéu |Chiéu |Chiéu |Do day | Thé tich | Khéi luong
T (K) dai (m) | rong rong co | trung trung rac  trung
long mat d¢ | binh 16p | binh 16p | binh (tn)
kénh rac day | rac (m) | rac (m’)
(m) (m)
1 K. Tan Hoa | 7240 10-30 6-22 0,3 20203,2 | 7010,5
— Lo gbm
2 K. Tau Hu 12200 | 50-55 11,6-16 | 0,12 4712 2026,2
— Bén Nghé
3 K. boi 13200 | 100-120 |3,8-6,4 | 0,07 3788 512
- K. Té
4 K. Nhiéu Loc | 9470 | 20-40 2-6 0,1 1788 1093
— Thi Nghe
5 K, Tham 14080 | 40-50 2-3 0,05 1760 512
Luong
— Bén Cat
6 Song Sai Gon | 21000 | 450-550 | 1-2 0,1 3150 1093
Tong cong 22567

(Nguon: Bdo cdo nghién citu kha thi :Dy dn ldy rdc trén séng va kénh rach khu viee ndi
thanh Thanh pho Ho Chi Minh”, 12/2005.
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Bang 2.8 - Lwong rac wéc tinh ton dong trén song ngoi, kénh rach

STT Tuyén | Chiéu | Chiéu | Chiéu PO | Tongthé | Khéi | Khdi
kénh (K) | dai rong | rdngcod sau tich luong | luong
(m) long mat do lay nude rac rac
kénh | racthip | mau | dugcdo | /m’ trung
(m) (m) do (m’) | nudc | binh
(m) (tin) | (tAn)
1 K. Tan | 7240 |10-30 |6-22 0,5 21720 0,053 |9442.8
Hoa
Lo gém
2 K.TauHu | 12200 | 50-55 | 11,6-16 | 0,12 |20203,2 | 7010, | 1151,2
—Bén 5
Nghé
3 K.béi | 13200 | 100- | 3,8-6,4 0,07 | 4712 2026, | 10385,1
K. Té 120 2
4 K.Nhiéu | 9470 |20-40 |2-6 0,1 3788 1504 | 1600,4
Loc Thi
Ngh¢e
5 K, 14080 | 40-50 |2-3 0,05 1760 512 2692,8
ThamLuo
ng—Bén
Cat
6 Song Sai | 21000 | 450- | 1-2 0,1 3150 1093 | 5239,5
Gon 550
Téng cong (TC2) 22567 | 30512.,9

(Nguon: Bdo cdo nghién citu kha thi :Dy dn ldy rédc trén séng va kénh rach khu vue ndi
thanh Thanh phé Ho Chi Minh”, 12/2005.
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=

Hinh 2.8 don rac thai trén kénh ndi thanh TP HCM

Ngoai ra trén mat nudc song ngoi kénh rach con co su xuét hién cua céc loai béo, luc
binh tr61 dat tdp trung thanh ting cum & cac chan cau, bén cang hoac troi dat theo dong
chay. Tuy nhién véi loai ric nay su xuat hién khong thudng xuyén cho nén trong thuyét

minh tinh toan nay khong dé cap.

Mic du thanh phd ma cu thé 1a cac cong ty méi truong do thi dé to chirc nhidu bién
phap thu gom va xt 1y, tuy nhién cc bién phap ndy con nho bé chwa phd bién va con mang
tinh chat thi cong, chu yéu tap trung & cac khu vuc c6 tinh cap thiét, do d6 khong thé giai
quyét triét dé van dé rac thai néu xét vé 1au dai. Do d6 néu khong cé bién phap xir 1y kip
thoi, hidu qua va triét dé lugng rac ndy cung voi luong rac tiép tuc thai ra hang ngay s& gay
nén tinh trang 6 nhiém v6 cing nghiém trong va cing vai thoi gian luong rac nay s& dan
dan ling xudng ddy song ngoi kénh rach gdy nén sy bdi dap va mat dan hé thdng cac song

ngoi kénh rach.
2.5. Thu gom rac

Céc cong ty mdi truong ap dung thu gom ban thu cong va tap két tai cac vi tri ¢b
dinh va tir cac diém tap két nay, rac s& duoc cac xe chuyén ché rac van chuyén dén diém
tap trung xtr 1y rac ctia thanh phd. Phuong phap thu gom chil yéu dya vao strc lao dong cua
con ngudi 14 chinh, theo d6 cong nhan vét rac st dung bd cio va cic vot bang ludi dé thu
gom va vét cac loai rac thai ndi cho vao cac thing réc bé tri sin trén xudng. Khi cac thing
chura da déy, rac s€ duoc van chuyén dén cac tram thu gom dugc xdy dung ¢ céc dia diém
c¢d dinh, tai day cac thung rac sé dugc dua 1én bo béng cAu, rac s& tiép tuc duoc cac xe rac

thu gom va van chuyén dén cac tram xu ly rac cia thanh pho.
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Hinh 2.9 -str dung vot don rac thai trén kénh Nhiéu Loc ndi thanh TP HCM
phuong phap thu gom nay ning nhoc cong viéc cao nhung ning suat vot rac khong cao.
Do cic loai rac thai trén mat nudc hau nhu phan tan va lién tuc di chuyén theo dong chay
ctia dong nudc, ngay ca khi mat d6 phan bd 1on. Gay khé khin cho viée thu gom khi dién
tich mat nudc rong. Hon nira, khi céc thiét bi nhu thuyén, cand di chuyén dé thao tac, chung
tao ra dong chay ddy rac ra xa khoi tAm voi ctia ngudi cong nhan vét rac trén thiét bi. Mat
khac, do ngdm nudc nén trong luong cua rac 16n lam han ché kha nang thu gom, vot va van
chuyén rac cua cong nhan. Vi vay, vi¢c vot rac va vat ndi trén song la mot cong vi¢e khan

va nang nhoc dbi véi nhitng cong nhan truc tiép lam nhiém vu vot rac.
2.6. Khao sat tim hiéu dic tinh cdy rong, béo tiy

Chte ning chinh ctia may dc thiét ké 1a cit rong vét béo luc binh va rac thai ndi trén
song. nham co co s& 1y thuyét cho viée thiét ké may, ching t6i di tim hiéu dic tinh cta ciy

rong va beo tay
2.6.1. Rong dudi chén

Rong dudi chdn co tén tiéng anh “Coontail”, tén khoa hoc “Ceratophyllum
demersum”La loai rong sdng trong mdi truong ngap trong nudc va cd dang dudi chon.
Phan 14 cdy chiém hau nhu hoan toan rong va ngap trong nudc. Trén mdi doan rong céc 1a
phan chia theo hinh xoin ¢ quanh than rong mot cach tinh vi thanh 5 dén 12 14. Mdi 1a dai
khoang % dén ¥ (inch) twong duong (12,7 mm — 19,05 mm), 14 rong c6 dang dai hep c6
ring cua tai vanh 1a. Cang vé phan dau ciia ciy rong thi cang c6 nhiéu 1a. Than cdy rong
chia ra thanh nhiéu canh, dai c6 thé 1én dén 5 m hodc hon. Than cay co ndi tu do trong
nude hodc cd thé bam tang dat ddy théng qua ré gia.

Rong dudi chdn sdng ngdp nude tir bé mat nudc dén sau nhiéu mét. Thiéu ré that
loai rong nay cé thé troi tu do & cac do sau khac nhau nhung vao mua phat trién chiing bam

chit vao ting day bang ré gia. Khic vai cac loai rong khac ldy chat dinh dudng chu yéu du
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vao 16p dat day, rong dudi chon thi 1iy chét dinh dudng truc tiép tir nudc. Rong dudi chon

c6 thé chiu dugc nhiét d¢ thip va tinh trang thiéu anh sang.

Virginia Tech Weed L.D. Guide Virginia Tech Weed LD. Guide

Hinh 2.10 - Rong dudi chon

La loai cay ludng tinh, c6 hoa nhé moc & phan cudng cua 14. Hoa chia ra hoa duc va
cai, moc trén cung mot cay rong. Hoa duc va cai thy tinh dudi nudc khac véi cac loai rong
khac hoa moc trén mat nudc va thu tinh nho gid. Sau khi thu tinh va hoa cai phat trién
thanh hat giong nho va cing véi 3 gai nhon. Rong dudi chdn phat trién md rong phat tan
nhd vao sy phat tan va nidy man cua hat gidng nay hodc c6 thé tai sinh tir nhimg doan rong
nho. Do ldy chét dinh dudng truc tiép tir nudc nén mat do cua rong ndy tip trung nhiéu vao

cac khu vuc c6 chat dinh dudng cao.
2.6.2. Rong “Hydrilla

Tén khoa hoc “Hydrilla Verticillata”Rong Hydrilla 12 loai rong phat trién thanh
chim va ngp trong nudc. N6 moc thang tir day dén mit nude va moc theo phuong ngang
trén mat nudc. Cac cdy trudng thanh thi hau nhu dai bang chiéu cao cot nudc. La dai it hon
1 inch va moc thanh hinh xo04n ¢ doc theo than cay rong. Loai nay ré bam vao day kénh va
ngdp trong nudc ¢ nhiing dong nude tinh hoac ca & dong nude chay . BJ sau cua loai rong

nay tuy thudc vao dg trong ctia nudc va vao loai dat cua tang day . Gom hai loai : don tinh

va ludng tinh.

il et torions
Photo by DavidSution
Coppight 1997 UnversyofForida

Hinh 2.11 - Rong Hydrilla
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Loai ludng tinh thi ¢ than dai tir ddy 1én dén gn mat nudc thi phan ra thanh nhiéu
nhénh day dac. Loai don tinh thi thanh manh hon va phan nhanh tr & dudi day, chung moc

rong khap va cao bang cot nudce.

O ca hai loai nay, 14 bé rong khoang 2-4 (mm) (hodc c6 thé nhé ¢& 1 mm nhu ddi véi
loai cay don tinh), dai khoang 6-20 (mm). Céc 14 moc thanh hinh xodn éc quanh than tir 3-

10 1. L4 c6 hinh rang cua doc theo chu vi 1.

Rong Hydrilla ¢6 hoa moc ndi trén mit nudc qua do thu tinh nho vao gio. C6 thé
phat trién trong tinh trang thiéu sang tot hon cac loai rong khac. Chuyén hoa Cacbon hiéu
quéa hon céc loai rong khac. Dy trit dugc Photpho khi thiéu chat dinh dudng nay c6 thé lay
ra str dung. Chiu duoc nhiéu tinh trang nuéc khac nhau mic cho chét luong nudce va 1ép dat
tang day c6 anh hudng dén sy phat trién cta ré. Moc nhanh hon & dong nudc chay va chiu

duoc nudc man.

Loai rong Hydrilla c6 kha ning sinh san ciing nhu tai tao rat nhanh. Chung c6 thé tu
tai tao hodc sinh san bang nhiéu cach : tai sinh tir nhitng doan nho, tai sinh tir ré, hat. Rong
Hydrilla nay khi truong thanh c6 thé dai 10-15 (m) rong 4-8 (m) ré c6 thé moc sau 30 (cm)
& tang day.

2.6.3. Luc binh

Luc binh c6 tén tiéng anh: “Water hyacinth”, tén khoa hoc: “Eichhornia crassipes”.
La loai thuc vat ndi ré moc trong nudc va cay chia thanh nhiéu nhanh hop thanh tung khoi.
La c6 tan dai dén hon 20 cm va rong tir 5-15 cm. Luyc binh phat trién thu ngudn dinh dudng
tryc tiép tir nudc, chung phat trién nhanh trong nhirng ving nuée c6 nhiéu chét dinh dudng.
Chung sinh san v tinh bang hat hodc bang tu nay chdi trén bo ré cia ciy trude chi trong
khoang tir 6-18 ngay, nhd vao gio va dong chay ching di chuyén khap noi. Trong 1 nghiém
ctru cho thiy trong vong 4 thang vai 2 ca thé luc binh co thé tao ra 1.200 cdy con. Va I ciy

c6 thé tao ra 5.000 hat giéng chung tao thanh 1 tham thuc vat réi boi di chuyén khap noi.

Hinh 2.12 — Cay Luc binh  Hinh 2.12b. Luc binh sinh séng két thanh khéi trén song
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CHUONG 3

NGHIEN CUU, TINH TOAN THIET KE MAY CAT RONG

3.1. Nhirng van dé chung cho viéc thue hién tinh toan thiét ké hé thong may

Trén co sO phan tich céac van dé thyc tién can phai nghién ctu thiét ké ché tao hé
thong thiét bi c6 kha ning co gidi hoa cong viée cit rong, vot béo luc binh dang khong
két khdi, rac thai n6i nhom tac gia hinh thanh tong thé hé thong may va céc chic ning
lam viéc nhu sau. Déi viée viée cit rong c6 dudi mat nudc va vot beo luc binh, rac thai

ndi trén song phai thuc hién théng qua 01 may chinh.
3.1.1. M6 ta hoat dong ciia may chinh

Toan bd cac thiét bi phuc vu cac chirc nang lam viéc cia may theo thiét ké duoc
b6 tri trén phao ndi ( pontoon). May hoat dong trén nuéc bang phao ndi, phao ndi co
ciu tao 1a nhiing tAm t6n day han lai véi nhau c6 bién dang dong hoc. May di chuyén
trén mdt nude nho vao hai gudng gat nude (paddle wheel). Khi chuyén huéng chuyén
dong thi may mo hay tit duong dau thuy luc dan dong chuyén dong quay cua paddle
wheel bén trai hodc phai (twong tw nhu nguyén tic chuyén huéng cua may kéo xich).

Thong qua can diéu khién thuy lyc trén khoang nguoi 14i.

Bo phén cat ciia may gdm 3 dao b tri nhu hinh chit U. Dao cat theo rong co
nguyén 1y cit co tim ké kiéu tong-do. Dao ndm ngang c6 nhiém vu cit rong c6 bén
dudi, hai dao théng ding thi tach céac khdi rong co ra. Khi cit bo phan cat s& duoc ha

xudng sat day muong hay day kénh dé cit sat gbc rong co.

Rong co sau khi cit dugc chuyén 1én bang tai thir nhét, biang tai nay hoat dong
lién tuc trong sudt qua trinh may 1am viéc. Bang tai 1 chuyén rong co da cit 1én va
chuyén sang bang tai thir 2 hoat dong gian doan, khi khéi rong c6 tir bang chuyén 1
don vao bang tai hai ddy mot déng tbi da (theo thiét ké chidu cao dong co thé chua
duogc ) thi nguoi i s& diéu khién can thuy luc dich dong rong dan vao trong mét chut
va lai c6 mot khoang tréng méi dé tiép nhan rong, co tir bang chuyén sé mot dén. Qua
trinh nay ctr dién ra lién tuc va tuan tu khi toan b bang tai sb 2 chira dﬁy thi nguoi lai
dan di chuyén khéi nay tir bang tai 2 chuyén qua bang tai 3. Khi bang chuyén 3 di diy
tai thi xem nhu may da day tai (qua trinh cit vt chim dirt), nguoi 1ai diéu khién may di
vao bo va nguoi 1ai s& didu khién nang bang tai thir 3 dén vi tri thoat tai 1én bo nguoi 1ai

s€ 1ai may vao bo de thoat tai chuyén rong co 1én bo.
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Moi chuyén dong cua cidc cum may déu dugce hoat dong va diéu khién bé“mg hé théng
thuy luc nham dam bao cho may hoat dong tbt trong diéu kién hoat dong khéc nghiét va

phtc tap.

Cu thé 1 dau bang tai s6 1 bd tri ddu may va bang tai s 3 lip & phia sau cung co
gn co cdu xi lanh ning ha thuy luc c6 nhiém vu diéu chinh d6 sau cét biang cach ning
ha bo phan cit va ning ha bang chuyén tht 3 1én xubng dé chuyén rong co ra khoi may
dé len bo

e Céc chirc ning ctia may cit rong va vét béo luc binh (may chinh)

v May c¢6 kha nang tu hanh trong moéi truong rong, co, rac day dac toc do lam viéc tur 1,5-2
km/gio.

v Mdy thuc hién chirc nang cat rong, c6 dai dudi mat nude vai mat do day dac va hé dao
cat c6 kha nang diéu chinh Ién xudng theo chiéu sdu ciia muc nudce trén song cling nhu theo

chiéu cao cua cay rong, co dai, moc Ién tir day song 1€n trong pham vi tir 0- 1,5 m

v May thuc hién dugc chirc nang vét béo tay, rac thai ndi trén mat nudce (dang ro1 khong

két khdi) trén cac kénh, song, hd chira nudc thuy loi.

Trudc mat may lam viée trén cac tuyén kénh cép 1 ¢ chidu rong mit thoang trén 20 m va
chiéu sau 16n hon 1,5- 2 m.

v' Khi may da chat day tai thi nguoi 1ai 1di may di vao bd thuc hién thoét tai nhanh
1én bo 1di tiép tuc quay lai 1am viéc tiép.
Hé théng may ngoai thiét bi chinh 1a may cat rong, va vt béo tay, rac thai ndi dang roi,
con ¢6 thém 02 may phu trg chuyén dung ludn di theo may dé bao dam kha ning sir dung
ddng bo trong qua trinh lam viéc viéc va di chuyén qua cac dia ban lam viéc khac nhau.

02 may phu tr¢ cho may chinh nhu sau:
e May chuyén dung thir nhat (Remoque)

May chuyén dung thtr nhat dugc goi 1a remoque van chuyén mdy cit rong va trién
ha thuy chuyén dung.Chirc ning ctia may phu nay 1a bang cach két hop vdi cac bd phan
toi gilt may va ngudi diéu khién vi tri cac xi lanh lyc dé cho phép thay d6i goc nghiéng
ctia khung xe dé c6 thé dua may tir dudi song 1én khung dé van chuyén trén dudng dén
dia diém moi va ha may xudng song khi dén diém lam viéc viéc thong qua.Khi van
chuyén trén duong phai bao dam ctng viing va 6n dinh khi di trén duong km/gio.May co
kha ning tu van hanh dé thuc hién duoc hai chirc ning co ban 1a dwa méy 1én va chuyén

may xuong.
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+ Chtrc nang dwa may cat rong 1én khung da nang chuyén ding.

+ Chirc ning giit va 6n dinh méy cit rong trong qué trinh van chuyén may di trén duong dén
dia diém lam viéc v6i vén tdc trong pham vi < 40 km/gid

+ Chtrc nang ha thuy, dua may cit rong xudng nudc dé lam viéc va nguoc lai.

e May phu tr¢ thu hai

May duoc thiét ké dé dua vao hé thong nham c6 kha nang thu hoi lai toan b san pham
cua may dé tan thu phuc vu theo muc dich Iam phan vi sinh, ché bién khac. Thiét bi nay
tiép nhan va chuyén 1én phuong tién van tai

May phu tr¢ thir hai c6 chtrc nang

+ Tu van hanh hoat dong

+ Piéu chinh 1én xudng theo chiéu cao cta xe tai van chuyén rong, co, béo di xa bo.

+ Tiép nhan tai va 6n dinh tai va thoat tai nhanh tir may cat 1én xa bo.

Nhu & phan chuong tong quan da d& cap, dé giai quyét dugc van dé dit ra cia dé tai
chiing t6i da tham khao cidc mau mdy, cic nguyén ly hoat dong clia cac cum, cic bo
phan, trén co s& khao sat hién trang rong, co, kich thudc kénh rach,cau pha.. va dbi
chiéu v&i cac noi dung dang ky nghién ciu thiét ké tir d6 tién tinh toan thiét ké hé
thdng may.

Péi tuong ma mo hinh s& phai phuc vu 1a kénh thuy lgi c6 mat do rong, béo luc
binh cao 15-20 kg/ m’ , khdi lwong thé tich 250-320 kg/m’ . Tuyén kénh, tuyén séng ma
may phuc vu c6 d¢ sau trén 3 m va kich thudce chiéu rong 30-50 m. Nham bao dam
duoc hiéu qua dau tu giam sd 1an vao ra d6 san pham thi lwong chtra trén méy ciing 1a

mot van dé duge chung toi quan tim. Tém tat thong sé k¥ thuat chung ctia may chinh

va hai thiét bi phu trg nhu sau:

Bing cic thong s may phuc vu tinh toan thiét ké

Cic thong so ky thuat Pon Thong sb Ghi chua
vi ky thuat

1. May cit rong, c¢6 dai duoi
mat nuwdéc va vét béo tay

khong két khoi va rac thai ndi

Nang suét cat rong, co ha/h 0,25-0,3
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Tbc d6 di chuyén khi lam viéc Km/h 0-2
Téc d6 di chuyén khi khong hoat | Km/h 5
dong khong tai ( chay khong cit)
Cong suat dong co né tao dong HP 26- 35
luc cho toan by may
Kich thude tong thé may cét rong m 12x3x2,8
co dai dudi nudc
Chiéu rong cit rong co m 1,4-2,0m
Chiéu sdu cat m 0-1,5
Chiéu rong vét rac, gom béo tay. m 2-4
S6 nhan cong lai may nguoi 1
Thé tich chira max m’ 8
Tai trong chira Tan 2
Chiéu cao cho phép thoat tai max m 1,6m
- Mém nudce khi chua tai m 0,25-0,35
- Mém nude khi dﬁy tai : m 0,35-0,5
-Ty trong cua may Kg 8000
Mat do Rong max Kg/m® 30 p,=350 kg/m’
Mat do beo luc binh Kg/m2 25 p,=245 kg/m3
Mat d6 hdn hop Kg/m> |38 p,=340 kg/m’
2. May van chuyén rong, cé tw cai 01
may cit c6 1én xa ba.
Ning suit van chuyén m’/h 90-140
Kich thudc téng thé may m 11 x 2,5 x
( dai x rdng x cao ) 2,5
Ty trong max tn 2
3. Romooc chuyén dung cai 01
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chuyén ché miy cit rong cé

du6i nwée va trién ha thuy

Téc @6 chuyén chd va di chuyén | Km/h 15
khi cho c6 tai max

Dai m 12
Chiéu rong m 2,5
Chiéu cao max m 1,2
Tu trong tan 2
Téi trong chuyén ché tin 7-8,5

Cong viéc tinh toan thiét ké duoc trinh bay tuan

tu theo 8 noi dung chu yéu

% Tinh toan, thiét ké hé phao ndi cho méay ( pontoon)

- Lya chon va tinh to4n bién dang hinh hoc ctia phao noi.

- Tinh toan d6 ndi ctia phao va thiét ké phao.

- Tinh toan tinh 6n dinh cua phao.

- Lya chon vat li¢u ché tao phao noi lam viéc trong moi trudong nudc 6 nhiém va khong 6

nhiém.

- Lap quy trinh cong nghé han ché tao phao ndi

% Tinh toan thiét ké hé thong di dong cho may

May cat rong lam vi¢c va di chuyén trong moi truong nudc rong co day dac viéc tinh

toan thiét ké nay bao gom cac ndi dung co ban.

- Lya chon va xac dinh cho thiét bi di chuyén trong méi truong rong co

- Co s6 1y thuyét dé tinh toan thiét ké banh xe nudc (Paddle Wheel) va cac dang canh

cua guong

- Két cdu banh xe nudc (Paddle Wheel)

- Tinh toan luc tac dung 1én may cit rong co

- Tinh toan cac kich thudc ctia gudng may va cong suit mo to t thuy luc

- Tinh toan truc va kiém nghiém truc guéng theo diéu kién bén

% Nghién cuu, tinh toan thict k¢ hé dao cat rong, cé dudi nuéc.
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Heé dao cit rong dugc danh gia 1a mot hé théng quan trong ctia may. Trén co so ké
thira cac két qua nghién ctru clia cic tac gia trong 1anh vuc cit thai cay thyc vat than
mém, 1anh vuc ndng nghiép trong cit lua... Tac gia dic két kinh nghiém tir mot sb tir

mot sd két qua thyc tién. tién hanh tinh toan thiét ké hé dao theo cac nodi dung chu yéu

Thiét ké va bd tri hé dao cét rong, co6 dudi nude, bao dam chat luong cét duoc &
mat do cao, khong giy un tic,“may di dén dau dao cit sach rong co dén d6” va gom
chuyén sach 1én boong chira “. Qua khao sat cho thay rong c6 két thanh khdi vuong
vitng chic kiéu mang nhén do vdy hé thong dao cit phai b tri bao dam vira cit duoc
chiéu thang dung vira cit duoc ca phuong nam ngang dong thoi thi may tir phia sau
méi co thé di chuyén duoc hé dao cat bd tri hinh chit U duoc chung t6i lya chon dé giai
quyét van dé thuc tién. Cong viée tinh toan thiét ké dao cit bao gdm mot sé ndi dung

co ban nhu :

- Khéo sat cac dang dao cat cay thuc vat, nghién ctu va lga chon nguyén tac lam viéc

hé dao cat rong co dudi nudc.

- Coso ly thuyét cua qué trinh cit thai béng ludi dao, cac loai dao cit than thuc vat,
nguyén 1y cat thai, cac yéu to anh huong dén qua trinh cét thai, duong dic tinh dong

hoc cua dao,van toc lam viéc cua dao.
-Khao sat tim hi€u co tinh ctia cay rong lam co s¢ tinh todn céc lyc.

-Tinh toan lyc tai canh sic cta dao, Luc tac dung 1én dao.Tinh todn thiét ké 1udi dao

cit, tinh toan mdi ldp dao bang dinh vit vao thanh bat dao.

-Tinh toan thanh ldp dao di dong b dao dung, tinh toan thanh bat dao va tim dé cua

hé dao cat Tinh bén ludi dao.
-Tinh to4n truyén dong dao
-Tinh toan Cong suat dong co cta hé dao bao gdm dao ngang va hai dao ding
- Nghién ctru va lya chon vét li¢u ché tao dao cét rong c¢6 dudi nudce.
% Tinh toan, thiét ké cac cum véan chuyén rong, cO sau cit

Cum thiét bi van chuyén rong cd sau cit lén may va chua tam dugc nhin nhan la
cum thiét bi chinh thir 4, hé gdm 3 bing tai bang tai s6 mot lap ngay dau dao cat dé
tiép nhén rong, cé sau cat, vot dé chuyén 1én trén. Bang tai s6 mot lam viéc lién tuc
theo dao cat. Bing tai s6 hai va s6 ba lam viéc gian doan nhim chira tai tir bang tai s6

mdt chuyén 1én. Vi¢c tinh toan bang tai nay gom cac ndi dung:

-Tinh toan, thiét ké bang tai gom nang, chuyén, co, rong sau khi cat dudi nudc 1én
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boong

- Tinh toan, thiét ké bang tai van chuyén va chira tam trén boong may

-Tinh toan thiét ké truyén dong cho cum gom va véan chuyén san pham.

- Tinh toan, lya chon vat liéu ché tao cum thiét bi van chuyén.

- Tinh toan cong suét va lua chon dong luc truyén dong cho thiét bi van chuyén.

-Tinh toan, thiét ké diéu khién va truyén dan hoat dong cho cac cum thiét bj van chuyén
nay.

- Lya chon bang tai kiéu ludi xich dan chuyén dung van chuyén rong co.

-Tinh todn cong suat cho cac bang tai van chuyén va chira tam.

X/

¢ Tinh toén, thiét ké cum gom beo tay, rac thai ndi trén mat nudc

Cum thiét bi nay thiét ké theo may cat rong dé thuc hién chirc nang thu gom réac thai noi

va béo luc binh rdi 1én thiét bi van chuyén dé chuyén 1én boong chtra

Viéc ldp thém bd gom cho phép ting thém chiéu rong gom rac lam giam chi phi dic
biét cho ning vét rac yéu td véan tée di chuyén cua mdy, van toc dong chay trén song
dong mot vai trd quan trong cho hiéu sudt gom vét rac. Trong khi dé chtic ning cat
rong ¢d dudi mat nuéc dugc nhom tac gia dé tai dat ra lam nhiém vu trong tam, nén
van toc di chuyén clia may s& anh huong dén hiéu suit gom. Trong tinh toan chung toi
tinh toan méay di chuyén khi gom nam trén muc khi thuc hién chic ning cat rong. Céac
ndi dung tinh toan va thiét ké bi vot rac thai va béo tiy bao gdm :phép giam dau tu dau

tu mot may chuyén dung vét béo va rac thai noi. Khi thyc hién chirc
- Lya chon cac thong sb ctia cum gom phuc vu theo yéu cau
-Tinh toan khoang cach mé& rong lon nhét cta cum gom khi m¢ ra cuc dai
- Tinh toan thiét ké thuy luc diéu khién cho cum gom beo, rac ndi .

- Thiét ké co cau lap rap nhanh va thao nhanh cho cum thiét bi khi dua vao khung may

R/

¢ Tinh toan hé thong thuy luc diéu khién céc chiic nang cua may

Do may 1am viéc trong méi trudng rong, co day dic va luén ddm nude va dia diém lam
viéc 1a cac song xa khu dan ctru, nhu vdy nham bao dam cho truyén dan ciing nhu diéu
khién an toan va chinh xéc ciing nhu don gian trong két cau, toan bo dan dong cho céc
cum chinh cia may hoat dong ( hé dao ct quay, hé bang tai van chuyén, hé théng di

dong...) theo cac churc ndng lam vi¢c cuia may nhu da dé cap ¢ trén dugc ching toi lua

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp. HCM - 32 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

chon 1a thuy luc va diéu khién bang thuy lyc thay thé cho truyén dong bang dién,
truyén dong bang co khi. Dé co thiét ké chinh xac dan dong va diéu khién thuy luc tot

chung t61 thyc hién cdng viéc nay thong qua céc ndi dung:

- Gi6i thiéu vé hoat dong va cac chirc ning timg cum ctia may

- Thiét ké so d6 hé thong thuy lyc cho may

- Thiét ké mach dau thity luc diéu khién hé thong

- Tinh toan, chon lia cac chi tiét chinh va thiét ké hé théng duong éng

- Tinh toan cum t thuy luc hé thong banh gudng (Paddle wheel)

- Thiét ké t thuy luc dan dong va diéu khién hé thong bing tai chuyén rong co
- Thiét k& mach dau hé thong nang ha céc bang tai

- Tinh toan, va lya chon hé théng van diéu khién va phan phdi dau thuy luc dén cac

cum chap hanh, diéu khién bang thuy lyc.

- Tinh toan, thiét ké hé thong duong dng cung cép dau thuy luc cho cac cum thiét bi

truyén dong dan dong bang thuy luc.

- Tinh toan cac thong s6 ctia bom va cac motor t thuy luc cua cac cum hoat dong
Tinh toan cac xi lanh lyc nang ha céc bang tai va x xi lanh lyc diéu khién cum gom rac
- Tinh toan va lya chon bothuyuy luc trung tdm cap dau cho toan hé thong

cho toan hé thong/
< Tinh toan thiét ké remoque van chuyén may chuyén dung va trién ha thuy di dong.
- Thiét ké so d6 nguyén 1y két cau tirng phan va giai phap dua may 1én khung

- Thiét ké so 6 nguyén 1y cua thiét bi dua may 1én xudng, tinh toan va chon cap,tinh toan

dong co toi

- Tinh toan va kiém nghiém bén cho hé khung remorque

- Tinh 6n dinh ngang cta remorque theo diéu kién lat do
-Tinh 6n dinh ngang cta remorque khi chay trén dudng vong
-Tinh toan kich thudc tong thé cua hai khung remorque
-Tinh toan thiét ké truc va kiém nghiém truc xe remorque

- Tinh toén, thiét ké hé thuy luc va dong luc diéu khién thiét bi.
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Nghién ctru, tinh toan mdy van chuyén rong c6 trung gian (trung chuyén rong, co tir

may cat rong 1én xe van chuyén hodc chuyén xa bo kénh muong

- Lya chon bang tai xich gat thiét ké bang tai trung gian thanh gat chuyén ding van

chuyén rong co sau cat.
- X4y dyng so d6 trinh tu tinh toan bang tai kiéu xich tdm di dong
- Tinh toan thiét ké khung, gian, thiét bi.
- Tinh toan thiét ké ché tao hé di dong thiét bi.
- Tinh toan hé thong thuy luc diéu khién thiét bi hoat dong.
- Tinh toan bd tri cac bd phén cia thiét b
- Lya chon & tinh toan dong luc diéu khién va van hanh thiét bi hoat dong.

- Tinh toan, thiét ké hé thdng diéu khién nang ha thiét bi dé nhan va chuyén tai san

pham & céc vi tri khac nhau.
- Tinh toan xich tai, tinh to4n tryc ctia bing tai, kiém nghiém bén cho két cau khung
3.1.2 Phwong phap nghién ctru

Dé gia quyét bai toan thiét ké may ching toi chu yéu tip trung vao cac phuwong phap ké
thira, phwong phéap thuc nghiém, phuong phap st dung chuyén gia, phuong phap dong dang
va phuong phap xdy dung mé hinh héa.. cu thé cac phuong phap chinh nhu sau:
e Phuong phap ké thira

Ké thira cac cong trinh, két qua nghién ctru ciia cic tac gia trong va ngodi nudc trong

lanh vuc nghién ctru vé thiét ké may nong nghiép, thiét ké tau thuy, thiét ké may thi cong
cong trinh xay dyng. Cac ndi dung tiép can duoc cu thé hoa nhu sau:
- Dbi vai nganh hang hai: khdo sat va lga chon bién dang hinh hoc than vo thiét bi, vat
lidu ché tao vo tau, loai thiét bi bién dang tao dong lyc diy may di chuyén trong nudc trong
moi truong nhiéu rong co.
- Pbi voi nganh nong nghiép: khao sat cac loai dao cét, cau tao dao cit cac cdy thuc vat
than mém va than ctmg, cac thiét bi van chuyén rac, co, co cdu truyén dong trong may
nong nghiép.
- Péi véi nganh ché tao may : ké thira cac két qua va lga chon bom thuy luc, h¢ thuy luc

diéu khién trung tdm, co ciu chap hanh va diéu khién bang thuy luc.
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-Viéc ti€p can cac két qua nghién ctru trén lam co so, nén tang cho qué trinh nghién ctru
thude céc 1anh vyc ma dé tai dat ra vira mang tinh khoa hoc, vira mang tinh thyuc tién va dac

biét 1a tiét kiém duoc thoi gian, chi phi khi thuc hién nghién ctru 1y thuyét cho dé tai.

e Phuong phép mo6 hinh vat 1y

Trén co so tham khao mot sé moé hinh may cit rong, ¢ dudi nudc, vét béo tay cia
céc hang ndi tiéng trén thé gidi nhu da dé cap trong phan tong quan may trén co so do
tién hanh x4y dung mé hinh vat Iy cho cum thiét bi ndy va sir dung phuong phap

nghién ctru dong dang dé hoan chinh cong tac tinh toan thiét ké hé dao cit cia may.
e Phuong phép giai tich toan hoc

Puoc sir dung dé giai quyét cac bai toan giai tich trong qué trinh tinh toan chon lya cac
thong s6 thiét ké nhu tinh bién dang dao cat, van toc cét, bang van chuyén, dong nang
va dong lugng di chuyén may tién,lui.... Théng qua tinh toan gitp hiéu rd hon ban chat
vat 1y clia cac qua trinh xay ra cho may trong cac diéu kién 1am viéc va di chuyén trong

nudec.
Phuong phap nghién ctru thuc nghi¢m

Trén co s¢ tham khao va Iya chon cac mau may cat co rong vot béo ctuia cac hang noi
tiéng cua Hoa Ky, cac thi€t bi van chuyén chuyén dung, thi€t bi van chuyén vat li¢u

trong xay dung va trong nong nghiép.

=  Khdo sat cac thong s chinh dnh huong dén chat lugng cat rong, cé dai dudi nudce, chat
lugng vot san pham sau cat, kha nang vét béo, rac thai noi ty do trén sdng, kénh rach va

tinh 6n dinh ctia cym thiét bi nay trong céac di€u ki¢n khac nhau.

= Tinh toan, bd tri cac thiét bi trén boong bao dam tinh 6n dinh trong qua trinh lam viéc
chat tai ting dan dén toan tai va tinh 6n dinh cua ca may trong cac diéu kién khac nhau khi

di chuyén.

»  Khao sat va xac dinh kha nang thich tng trong viéc van chuyén rac, co, rong sau khi
cat cua cac cum thiét bi van chuyén theo cadc hudng van chuyén diéu chinh khac nhau trong

thuc te.
=  Khdo sat va xac dinh tinh dong bd cia cac cum thi€t bi trén may cat co dudi nudc va
vot béo bao dam tinh dong bd li€n hoan tr viéc cat co, gom, van chuyén san pham lén

boong va chuyén 1én b khi day tai.
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»  Khdo sat tinh 6n dinh cua khung thiét bi, cum di chuyén chuyén dung, khi van chuyén
may trén dudng trong cac diéu kién duong sa & nong thén Viét Nam.

»  Xéc dinh kha ning thay ddi chiéu cao cua trién ha thuy bao dam tinh thich tng tuong
dbi khi chuyén may xubng nudc dé lam viéc trong cac diéu kién twong ddi trén mot sd

song, kénh, muong cua Tay Ninh.
= Khdo sat va xac dinh kha nang van chuyén mdt so loai san pham dac thu trén thiét bi

van chuyén rong co trung gian dé bao dam duoc cac chi tiéu vé k¥ thuat va dong bd vai

nhau.

K¥ thuat sir dung trong qua trinh thuc hi¢n
- Sir dung chuong trinh Autocad release 2004-2009 dé thiét ké may va cac thiét bi hd tro.
- Sir dung phwong phap phan tir hitu han dé kiém tra bén & mot sé bd phan chinh chiu
tai thay doi va cac cum chinh thudng xuyén 1am viéc trong diéu kién chiu méi va va
cham
- Sir dung phan mém Sap2000 dé kiém tra bén khi tinh toan thiét ké may.
- St dung chuong trinh Solidword dé vé& thiét ké hé thong may 3 D mé phong hoat
dong cua cac cum chinh va toan bd cac thiét bi trong hé théng.
- Str dung céc loai dung cu do, tde ké, ap ké, thuée do, déng ho bam gi?iy.. dé xac dinh
cac so lidu dé do truc tiép cac thong sb, chi tiéu lién quan trong qua trinh nghién ciru
nhu: do ndi cua thiét bi, ap suit dau thuy luc tai cac cum bo phan nhan truyén dong
béng thuy luc, tde do tinh tién, tde d6 1ui, te do khi quay vong. Tbc d6 dao cit 2 & cac
vi tri doc, ngang, bién do lic cho phép ciia dao trong qua trinh lam viée dudi nudc...
Ngoai ra con trang bi thém cac dung cu dé do cac thong sd khac nhu : do vé chi phi
nhién liéu trong qua trinh 1am viéc va di chuyén khong tai trong cac diéu kién khéc
nhau cta thyuc té bang cac dung cu do chuyén dung.
- Str dung phan mém StatGraphic 7.0 va SPSS — 13.0 xir 1y s6 liéu thi nghiém, tir d6 co
co s¢ danh gia mirc 46 anh hudng ciia cac thong sd nhu: mat do co rong dudi nudc,
van tbc nude chay, tde do di chuyén cua may, do 6n dinh cua mat nude. .. dé tim ra cac
thong s6 hop 1y trong thiét ké may va van hanh may khi 1am viéc va khi di chuyén

khong tai trén song, kénh hd.

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp. HCM - 36 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

3.2. NGHIEN CU'U TiNH TOAN THIET KE PHAO NOI
3.2.1. Khao st tim hiéu vé cac dang Poonton

May duogc thiét ké 1a cat rong, co trén song, kénh rach, song hd , lam viéc trong moi truong
nudc, nhu vy nhiém vy dau tién cua cong tac thiét ké may la thiét ké hé phao ndi. Viéc
thiét dugc dwa vao cac dang Poonton cia cic tau thuyén hoat dong & mdi trudng song co
san, tir day tién hanh lya chon va thuc hién tinh toan thiét ké theo muc tiéu cua dé tai.

Mot s6 dang pontoon ndi thong dung & séng rach trinh bay bén dudi.

Bang 3.2.1: Cac dang Poonton (Bang 9-[2,7,12])

Ky hi¢u | Dac diém st dung chiéu chiéu Moébn trong tai | Vung hoat
xép loai dai rong nudc (tan) dong
(m) (m) (m)
1 2 3 4 5 6 7
- T0—=15m -
C1-T1-4&
C1-T1- Boong dudi cao 10 2,5 1 17 Phu Quéc
Alap | duéithang, mui 14 ) L5 Ha Tién
may tur cao ¢ phia dudi.
(26-60) | Dung dé danh ca va 35
ma luc van tai
C1-T1- | thuyén danh ca va 14 3 1,5 45 Rach Gia
B van tai 18 5 Viing Tau
(thuyén
Kién
Giang)
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10—18m
C1-Tl-c
C1-T1- | thuyén danh c4 16 3,5 1.5 45 Rach Gia
C 18 ) Ving Tau
(c6 mui 45
hoac
cabin
kiéu
thai lan)
- 1Z2m -
C1-T1-E
C1-T1-E | thuyén danh ca 12 2,5 1 45 hon khoai
3 15 Long An
CI1-T2 Boong dudi cao 8 2 1 10 Kién Giang
lap may | dudi thing, mui 10 25
tr(6-20) | thap & phia duoi.
mi lyc | Dung dé danh ca
va van tai
C1-T10 | Boong dudi nho
lap may | ra, dudi thér‘lg, 2 12 2.5 1.5 95 Quing
tr 6-15 mui, 1 buom
snh doi Ninh
m Iuc canh doi
Hai Phong
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C1-T12 | Boong dudi nho 11 3,5 1 Quang
Thuyén | ra, dudi thang, 2 Ninh

budm budm 1 canh doi, Hai Phong
danh cé 1tr gidc
C1-T14 | Boong dudi cao 8 2 1 10 Phu Quéc

Thuyén duoi thang, 10 2.5 Ha Tién
danh ca | khong mui than

thuyén cong vénh
vé phia miii.

C2-T1 Boong du6i nho 7 2 0,5 4 Qui Nhon
Thuyén I'E‘l, duoi thu’yén Séng Chu
danh ca 161, mui thap &
gin may phia dudi
tur 8-20
ma luc

C2-T2-B | Boong dudi nho 13 Thuan

Thuyén ra, dudi thuyén 16 Hai
gin may 16i, mui thap &

chd hang phia dudi .

12m
Lad-T1
C3- | DPudi thang c6 mat 12 Viing tau

Tlthuy | vat, séng mii 16i,
én Kién mui cao ¢ phia

Giang duoi
cai bién
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N

/

|_' 8_ g il
C3—-TE-E
C3-T2- Miii nhon, dudi 8,5 2,5 Minh Hai
E- nhon, mui thép o
Thuyén phia duoi
may
danh ca
C3- Puoi thang c6 mat 9 2 Bén Tre
T11-A vat, sébng miii
thang, 1 budm hinh
canh quat
17-22m
C4-T1-E
C4-t1-Bldp | Dubdithang 17 3,5 1,5 60 tir RachGia
may t6i 60 | séng miii lom 2 38 dén Phan
ma lyc vao, mui cao Thiét
¢ phia dudi

A—12m

Co-Te-A
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C5-T2-A | Hai dau déu 9 2,5 1 15 T Viing
thuyén nhon, mui nhon Tau dén
méay danh | hodt, mui thip & Minh Hai
ca phia dudi .
- 11=12m -
C5-Te-C
C5-T2-C | Hai dau déu nhon 11 3 Tién Giang
thuyén | thuyén cong vénh 15 35 Bén Tre
may danh | 1én & 2 dau, mui
ca thap phia dudi
~ 8—10m -
CI-Tl4-C
C5-T14- | Pudi 16i, mii 16i 10 2 0,8 5 Kién Giang
C thuyén hOij’C thang, mui Vinh Théi
may cho thap phia dudi Lan
hang
C5-T10 | Hai dau nhon, 18 5 2 60 Ven bién
than thuyén cong 3 mién trung
vénh tur dudi
nhon cao dén dau
miii, ¢6 2 mui
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8—10m
Ca-Tld-4A
C5-T14- | Hai dau nhon, 12 3 0,9 20 Tu Viing
A thuyén | than thuyén cong 15 Tau dén
buébm | vénh tir dudi 10i song

danh ca | dén miii cao nhon

cO gan nhu mo nhim,

may buom tam giac

Ngoai ra trén cac kénh rach con c6 mot sé ghe thuyén c6 stic chd dudi 1 tin dén 150 tan
bang gd nhu:

Xudng ba la: Vo gd, khung gd, chiéu dai dudi 4 mét rong khoang 0,8. Cong dung chd
ngudi 1-4 nguoi qua séng nhoé va kénh rach. Doi khi ¢6 gan may dudi tom loai 4 ma lyc, vo
thuyén gém ba tim ghép lai hinh dang cua thuyén giéng 1a ciy. Loai nay c6 miii nhon, dudi
va miii thuyén cong 16i va ngang bang nhau .

Ghe chai: vo gd, khung gd, chiéu dai hon 10 mét, mili va dudi nhon cong 16i, man sau va
cong. CAu tao hinh dang loai nay co suc can 1on, bu lai co thé ché nhiéu. Cabin loai thuyén
C5-T2-A vé hinh dang mii dudi. Cong dung ding dé chd cat, bun, ximéng ... dong luc 1a
dong co 30-125 ma luc, sttc chd 40-150 tan, pham vi hoat dong chu yéu la duong dai. May

lap roi dang dudi tom (1-2 méay) hodc lap c¢b dinh trong thuyén.

3.2.2. Co s6 Iy thuyét
3.2.2.1. Pinh nghia va ky hiéu cc kich thwéc chii yéu ciia than tau.
Chiéu dai toan b Ly,
La khoang cach 16n nhit gitta hai ddu miii 1ai cua than tau, tic 1a khoang cach giita mép
trude clia sbng miii toi mép sau cua sdng 1ai.

Chiéu dai mon nwoc L,
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La chi€u dai mén nudce chd day, 1a khoang cach truc gitta mép trude cia song mili va mép
sau cua tru do banh lai tinh tinh trén duong mén nudc chd hang mua he, doi vaoi tau khong

c6 tru d& banh lai, thi tinh dén duong tam truc banh lai.
Chiéu rong B

La khoang cach mép ngoai cua sudon ¢ man nay téi mép ngoai cua suon ¢ man kia, trén mat

cat ngang chinh gifra than tau.
Chiéu cao mép boong H

La khoang céach thang goc, tinh tir mép trén cia ky téi mép dudi cua boong trén, xac dinh &

man chinh giira tau.

Moén nuéce T, 1a khoang cach thang goc, tinh tir mép trén cua ky toi duong nudc chd hang
mua he ¢ gitra tau.

Moén nwée miii T,
La khoang cach thing goc, tinh tir giao diém cua dudng vudng goc miii tau va duong kéo
dai ctia mép trén ky day, t61 duong nude cho hang mua he.

Moén nuwéc lai T,
1a khoang cach thing goc, tinh tir giao diém cta duong vudng goc dudi tau va dudng kéo
dai cua mép trén ky day, t61 duong nudc chd hang mua he.

Lwong chiém nuée D

1a khdi lugng toan bd ctia nudc do than tau ddy ra khi tau ndi trong nudc, ciing 1a khbi
luong toan b cua than tau .

Trong phuong phap xac dinh luong chiém nudc cia tau hang khong dwa vao tau miu,
Danwardt chia luong chiém nudc 1am 4 nhom chinh :

D=101(P.+F +P)+1.001P, , [4])

- Nhom khéi lwong than tau P, ;

3

Nhom khéi luong thiét bi P, ;

- Nhom khéi luong méy: P, ;

Nhom trong tai P, ;

w9

Ngoai 4 nhom chinh, c¢6 thanh phén dy trir luong chiém nuée, Pp theo Watson thanh phé‘ln

dy trit nay tinh theo cong thuc :

Pp=0,01D,+0,001D ,
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Trong do:
Dg- luong chiém nudc cua tau khong tai ;
D - lugng chiém nuéc cua tau thiét ké ;
Nhu vay lugng chiém nudc tinh theo cong thuc :

D=1.01(P.+P,+P,)+1,001P, ,

Trong tai D, bang hiéu s gitta luong chiém nudc cta tau khi chd day va luong chiém nudc
cta tau khong, ciing bang khdi lugng toan bd cia tau chd day trir di khdi luong cua tau

khong .
Tan ding ky, chi dung tich khoang, mot don vi tan dang ky bang 100 foot® hodc 2,833m’.

Tong sb tin dang ky, 1a tong dung tich cac khoang budng trén tau, tinh theo tan ding ky,

gdm cac phan chi yéu sau day:
Tan dang ky ciia phan dudi boong tinh toan.
T4n dang ky gitr boong tinh toan va boong trén.

Tan ding ky cua cta cac khoang budng trén boong trén, gdbm khoang miii, budng lai, budng

trén boong, budng hai d6, khoang 1a.

Tan dang ky miéng khoang, chi tin dang ky cta cac miéng khoang kéo thang 1én & trén, c6

tri s6 vuot qua 0,5% tong sb tin dang ky ciia ba hang muc trén.

Tan dang ky tinh, bang tong sb tan dang ky trir di dung tich cac budng lam viéc trén tau, 1a

khoang khong gian chuyén dung dé ché hang.

3.2.2.2. Cac hé s6 hinh déng ciia thin tau [3]

Heé s6 chiém thé tich 1a ty s6 giita thé tich chiém nuéc va thé tich ciia hinh hop ngoai tiép

v6i than tau, biéu thi do béo gy cia than tau.

Trong do:
L - chiéu dai giira hai duong vudng goc ;
B- chiéu rong than tau ;

T- mén nudc ;
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V -th¢ tich chiém nudc twong ting v6oi mén nude T

Hé sb dién tich mit duong nudc 1a ty ) gitta dién tich mat duong nudc va dién tich hinh

chit nhat ngoai tiep védi duong nudc do.

Trong do:
F4n- dién tich mat duong nudc
L- chiéu dai giita hai dudng vudng goc ;
B- chiéu rong duong nude cho day ;

Heé s dién tich mat cat ngang 1a ty sb gitra dién tich mat cat ngang chinh gitra tau va hinh
chit nhat ngoai tiép v6i mit cat ngang d6. Thong thuong hé sé ndy dugc chi ¢ trang thai tau

ché day:
Lf=5
~ BT »
Trong do:
F, - di¢n tich mat cat ngang chinh gitra tau ;
B- chi€éu rdng duong nude cho day ;
T- mén nudc ;

Heé s6 hinh lang tru: 1a ty s6 giita thé tich chiém nudc va thé tich hinh lang tru ngoai tiép véi

than tau:

Trong do :
V - thé tich chiém nudc twong ing véi mén nudce T ;
L- chiéu dai giita hai dudng vudng goc ;
F, - dién tich mit cat ngang giita tdu trong ing v6i mén nude T ;
5 - hé s6 thé tich chiém nudc ;
B hé sd dién tich mit cit ngang ;

Heé s hinh lang try thang dung: 13 ty sb giira thé tich chiém nudc va tich sd cta dién tich

mat duong nudc va mon nudc:
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Trong do:
v - thé tich chiém nudc tuong rng véi mén nude T ;
F4n- dién tich mat duong nudc ;

T- moén nudce ;

Trong tai va h¢ so trong tai:

Trong tai cia tau bao gdm hang hoa, nhién li€u, hanh khach va thuyén vién, nudc ngot,

luvong thuce, thuc phém.

Khdi lugng ciia cac thanh phan trong tai duoc tinh theo yéu cau van chuyén khai thac va bd

tri dong luc cua tau.

Hé sd trong tai dugc tinh theo cong thic sau:

Trong do:
D, - trong tai;
D- luong chiém nudc ;

Hé s trong tai quan h¢ mat thiét dén loai tau, hinh thirc két cau, toc do tau va loai may...

do d6 pham vi bién dong cua tri s6 hé s tai trong kha 16n.
Hé sb trong tai:

Bang 3.2.2- Hé s6 trong tai [3,7,12])

Loai tau n Loai tau n

Xudng may 0.07+0.02 Tau khach c& nhd | 0.50+0.30
va c0 trung

Tau kéo 0.15+0.05 Tau hang-khéach c& | 0.55+0.40
16n

Tau ca 0.40+0.30 Sa lan 0.80+0.70

Tau hang ¢& nhé | 0.7+0.57 Sa lan dau trong | 0.07+0.02

va c0 trung song
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Tau hang cd 16n 0.73+0.64 Tau hang trong | 0.07+0.02
song

Tau dau ¢ nho va | 0.73+0.64 Tau khach trong | 0.07+0.02

c0 trung song

Tau dau cd 16n 0.80+0.65

U'dc tinh chiéu dai ciia than tau

Chiéu dai cua than tau duoc Iya chon theo cac phwong phap sau day:

- Phuong phap thtr nhat: dya theo 1y luan sirc can ma xéc dinh.

- Phuwong phap thtr hai: chon theo cong thirc kinh nghiém hodc tai liéu thong ké
- Phuong phap thir ba: Iya chon theo diéu kién ludng lach va yéu cau vé b tri.

rong cic phuong phép trén, phuong phap thir nhat 1a phuong phap thong dung nhét, dong

thoi cac phuong phap thir hai va ba dugc sir dung dé nghiém lai.
Cong thie kinh nghiém thuong dung dé udce tinh chiéu dai than tau:

Dua vao sb liéu théng ké cua hon 300 tau dan dung c6 luong chiém nuéc tir 1600t dén

42000t, tc do tir 8-10 hai 1y/h, Podyunin dua ra cong thic sau day:
2 1
L=72(55)V",

24V
Trong do:
L- chiéu dai than tau, m ;
V- tdc d6 thir tau, hai 1y/h ;
V - thé tich chiém nude m’ ;

V¢ sau, Lammeren, can ct vao tai li€u mo hinh tau tich liy dugc cua bé thir mo hinh Ha
Lan da hi€u chinh cong thurc trén cho thich hgp véi cac loai tau can dai. Cong thirc nay rat

¢0 loi cho cac loai tau co strc can nho.
1
L=C(L&) Vv
24V
Trong do:

L- chiéu dai lugng chiém nudc céac cong thire ky hi¢u khac déu giong ky hiéu trén ;
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Tri s0 C theo cac loai tau va toc do khac nhau ;

3.2.2.3. Tiéu chuin 6n dinh
Qui dinh chung

Theo tiéu chuén co ban tau duoc coi 1a da 6n dinh néu khi chay trén nudc lang hodc trén
song (xac dinh theo cdp tau) tau chiu duoc tic dung dong cta gio, nghia 1a tau thoa man

diéu kién :

Trong do :
M,,, -momen nghiéng bdi gid, Tm ;
My~ momen cho phép gidi han, Tm ;
Momen nghiéng do tac dung dong badi giod
Momen nghiéng do tac dung dong bdi gié dugce xac dinh nhu sau :
M,,=0,001.P.A.(Z+d/2) ,Tm [2,3]
Trong do :
A- Dién tich mat hing gio, m’;
Z- chiéu cao tdm hing gi6 1a khoang cach tir tim himg gié toi mat phang duong

nudce tng voi trang thai tai trong dang xét khi tau ¢ tu thé thang, m;
d- chiéu chim TB cua tau tai dudng nudc ing véi trang thai tai trong dang xét ;
P- Ap suit dong cua gi6 liy theo bang bén dudi

Bang 3.2.3: Tri s6 ap suit dong hoc cua gid

ZM) o5 |10 |15 |20 |25 130 40 |50 |60

Cép tau
SI 16 18 |20 22 |24 25 |27 |29 |31
SII 13 15 |17 19 |21 22 |24 |26 |28
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Xéc dinh momen udn cho phép t6i han cho tau co6 cap SII
Momen cho phép t61 han dugce tinh theo cong thirc sau:
Meny=0,0087.A.. iy .Ochy

Trong do :

A- lugng chiém nuée, T ;

hy - chiéu cao tdm nghiéng, m ;

hy =ZA1-Z,
Trong do :

Z.- khoang cach tam ndi tinh dén duong co ban ;

7.=(0,833+0,333.5/a0).T ;

r- ban kinh tam nghiéng ;

1 a’B
1,5 o1

=

2

Z,- khoang céach trong tim tinh dén duong co ban ;

Z,:~(0,65+0,68).H,
Ochp- GOc nghiéng dong cho phép dugc ldy bang goc nhé hon trong géc mép boong nhing
nudc hoac goc hong tau ndi 1én, do ;
Tinh van hanh: 1a kha nang cua tau di chuyén trén mat nude véi tbe do da dinh, do tac dung
cua dong luc vao tau.
Ngudi ta con noi t6i tinh van hanh cia tau bang van tdc twong ddi, tinh bang Froude ky

hiéu Fr:

F.= 2]

JeL

Trong do:
v - van tdc tau chay ,m/s ;
g =981 m/s’ - gia tdc trong truong ;
L - chiéu dai cta tau, m ;
F.<0,2: tau chay cham ;

F,=0,2 + 0,25: tau chay trung binh ;
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F. > 0,26 + 0,35: tau chay nhanh ;
3.2.2.4. Két ciu ciia cdc co cAu thin tau
Két cAu day & tau khong c6 day trén
e Da ngang day

Modun chong udn cua tiét dién da ngang day c6 mép kém khong nho hon tri sd tinh theo

cong thuec:
W =42k k,.B2d, (d+r+m),cm’
Trong do:
d,- khoang cach da ngang day ,m; khoang cach da ngang day phai la boi s6 cla
khoang suon va phai khong 16m hon :
1,2 m —Pdi v6i tau chd hang cho boong ;
2,4 m —Dbi v6i tau ché khach va hang long ;
2,0 m —Pdi voi céc loai tau khac ;
d-chiéu chim cua tau tai tiét dién dang xét ,m ;

B;-khoang cach 16n nhat giita cac vach doc (dan doc co6 thanh giang) hodc tir

vach doc (dan doc c6 thanh giéng ) dén man, m;
Néu 6 3-4 vach doc (dan doc c6 thanh giang ) thi B, khong duoc 14y nhé hon B/3.

Néu ¢6 5 vach doc hodc nhiéu hon (dan doc c6 thanh giﬁng) thi B, khong dugc léy nho
hon B/4.

Néu khong c6 vach doc (dan doc c6 thanh gidng) thi B, khong duoc 1ay bang B.
K, _hé sb 1ay theo bang bén dudi

Bang 3.2.4-Hé s6 K,

1 song day >3 song day
L./B; Co suon Khong co L./B,; Co suon Khong co
khoe suon khoe khoe suon khoe
0,7 0,80 0,90 0,7 0,55 0,65
0,8 0,80 1,00 0,9 0,60 0,70
>0,9 1,00 1,00 1,1 0,65 0,75
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Bdo cdo tong két khoa hoc va

1,3 0,70 0,80
1,5 0,75 0,90
1,7 0,80 1,10
1,9 0,90 1,10
2,1 1,00 1,10

r —ntra chiéu cao song dinh cép, m;
m —tri s6 dugc lay bang :

0,6 —dbi voi tau SI

0,9 —d6i vé6i tau SII

Trong hé thong két cau ngang cua day néu da ngang day khong dugc dic & mdi doan suon
thi tai m&i mat swon con lai phai dit dam ngang day. Modun chéng uén dam ngang day c6
mép kém khong nho hon tri s tinh theo cong thirc :

W=15ac(d+r+m), cm’

Trong do:
a- khoang suon, m ;
¢i- khoang cach 16n nhat gitra cac séng day dén vach doc (dan doc) hodc tir song
dén man, m ;
d- chiéu chim cua tau tai tiét dién dang xét, m ;
k - ldy theo Bang sau
Bang3.2.5 - HE s6 K, [3]
C6 suon khoe hodc c6 sdng dung | Khong co suon khoe hodc c¢o sdng
B,/D ctia vach doc trong mit phang cua | ding ciia vach doc trong mit phang
modi da ngang ddy cia mdi da ngang day
1 0,9 1,0
2 0,6 1,0
3 0,5 1,0

Ghi chu: néu da ngang dit tai mdi khoang suon thi Ko=1 vad;=a .
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Trong hé thong két cau doc ciia day, moédun chdng udn tiét dién dam doc day c6 mép kém
khong nhé hon tri s6 tinh theo cong thirc:
W=175ad>(d+r+m),cm’ [3]
Trong do:
d;- khoang cach da ngang day, m ;
khoang cach dam doc day, m;
3.2.2.5. Két ciu man

Man phai duogc két cau theo hé thong ngang c¢6 suon khoe xen k& vai cac suon thuong. Néu
c6 co s& xac dang thi man duoc két ciu theo hé thng ngang véi sudn dong nhét hoic theo
hé théng doc c6 suon khoe.

a. Suon khoe
Trong hé thdng két ciu ngang va theo hé thong két cdu doc cua man sudn khoe phai dit
trong mat phang ciia mdi da ngang day (v6i khoang cach d; néi trén), moédun chdng udn,
cm’, tiét dién suon khoe c6 mép kém khong nho hon tri s6 tinh theo cong thirc
W =10.k.d,.D, [3,2]
Trong do :
d;- khoang cach suon khoe, m ;
D;- chiéu cao man tai tiét dién dang xét, m ;
k- hé s6 hang :
k=4/2+0,050.L - D6i voi tau hang long ;
kZW - Pbi véi céc loai tau khac ;
b. Suon thuong

Trong hé¢ thong két cau ngang c6 suon khde, moédun chong uon, ciia suon thuong cdé mép

kém khong duoc nhé hon tri s6 tinh theo cong thic :
W=12kla, [3]
Trong do :

a- khoang suon, m ;
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I- khoang cach do theo man tir Bang mép cuia da ngang day (hodc tir day trén néu
tau c6 ddy do6i ) dén chiéc séng man thip nhat, hoic khoang cach cac séng man, hodc

khoang céach tir chiéc song man trén cung dén boong, lay tri s6 nao 16n hon, m;

Néu modun chéng udn cua tiét dién ddm ngang day nhé hon modun chong uén cua tiét dién
sudn thuong thi dim ngang day co thé dugc kéo dai tiép qua hong 1én man ma khong can

dat ma hong .
c. Suon dong nhat
Néu man duoc két cAu theo hé théng ngang ddng nhat thi modun chéng ubn, cm3, cia tiét
dién suon ddng nhat c6 mép kém khong nho hon tri s6 tinh theo cong thirc:
W =14k.a.D,, [3.,2]

d. Dam doc man
Néu man duogc két ciu theo hé théng doc thi modun chéng udn, cm’, cua tiét dién suon
d6ng nhat c6 mép kém khong dugc nho hon tri s6 tinh theo cong thirc

W=6kd, , [3]
Trong do:
d; - khoang cach cac suon khdée,m ;

3.2.2.6. Két ciu boong

a. Xa ngang boong

Modun chdng uén W, cm’ cua tiét dién xa ngang boong c6 mép kém khong nhé hon tri sb

tinh theo cong thuc:
Vi phan boong dung dé xép hang hoa:
W =kd.q.B.10"
Trong do:
k- hé s6 bang:
5,25 — d6i véi xa ngang khoe ctia boong ;
6,3 — d6i voi xa ngang thuong ciia boong ;
d - khoang cach céac xa ngang boong cung loai, m ;

B;- tri s 1iy bang khoang cach 16n nhat trong cac khoang cach sau dy :

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp. HCM - 53 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

Vi xa ngang khoe: khoang cach cac vach doc hodc dan doc ¢o thanh gidng, khoang cach tir

man dén vach doc hodc dan doc c6 thanh giang, khodng cach tr man dén man

V6i xa ngang thuong: khoang cach cac séng boong, khoang cach tir sbng boong dén vach

doc (dan doc c6 thanh gidng), khoang cach tir sdng boong dén man .
Néu c6 tir 3-4 vach doc (dan doc c6 thanh giang) thi B, khong duoc 1y nhé hon B/3.

Néu c6 16n hon hodc bang 5 vach doc (dan doc ¢ thanh gidng) thi B, khong duogc 1iy nho
hon B/4.

q- tri s tinh theo cong thirc:
q=Q/f,
Q- trong luong téi da cta hang héa tac dung 1én boong dang duoc xét, KN ;
f- dién tich phé‘m boong dang dugc xét, m’;
Vi phan boong ctia viing khoang hang cta tau hang 10ng:
W=9.d.B,%, [3]
Vi phan boong khong dung dé xép hang hoa :
W=3,6.d.B,%, [3]

Véi cac phan boong nhe cta thugng tang hodc cua lau khong dung dé chira khach hoic
hang hoa thi:

W=d.B,?, [3]
b. Xa doc boong

Xa doc boong phai dugc dit trong mit phang ctia dim doc day. Modun chéng uén W cua

tiét dién xa doc boong c6 mép kém khong nho hon tri s6 tinh theo cong thirc:
Dbi voi phan boong ding dé xép hang hoa:
W=0,7.a.d,°Q/f,
Trong do:
a- khoang cach céac xa doc boong, m ;
d;- khoang cach cac xa ngang khoe cia boong, m ;
Vi phan boong viing khoang hang ciia tau hang 16ng:

w=11,5.a.d,°,
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Dbi voi phan boong khong ding dé xép hang hoa:
W=3,6.a.d,

Vi cac phan boong nhe ciia thugng ting hodc cua lau khong dung dé chira khach hoic
hang hoa thi:

W0=a.d12

3.2.3. Tinh to4n thiét ké phao ndi
3.2.3.1. Cac kich thuéc co ban va cac hé s6 hinh ding thén tau
a. Liwgng chiém nwéc

1a khdi lugng toan bd cia nudc do than tau diy ra khi tau ndi trong nude, ciing 1a khdi
lugng toan b cua than tau.
D=1.01(P.+P,+P,)+1.001P, |
- Nhom khéi luwgng than tau P, ;
- Nhom khbi lugng thiét bi P, ;
- Nhom khéi luong may: P, ;
- Nhém trong tai P, ;

D=1.01(P,+P,+P,)+1,001P, =1,01.8,5+1,001.3=11,5m"

Tuong Gng vai cac thong s6 co ban cuia poonton dua theo kich thude tham khao cua cac

poonton tng véi lugng chiém nude nhu trén:
- Chiéu dai L=7500 mm ;
- Chiéu rong B=2900 mm ;
- Chiéu cao mén nuée khong tai T1=400 mm ;
- Chiéu cao mén nude day tai T=600 mm ;
- Chiéu cao man khé =200 mm ;
b. Hé s6 chiém nuéc

la ty s6 gilita thé tich chiém nudc va thé tich hinh hop ngoai tiép voi than tau, biéu thi do

béo gy ctia than tau:

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp. HCM - 55 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

Trong do:
L- chiéu dai giita hai duong vudng goc ;
B- chiéu rong than tau ;
T- mén nudc ;

V - thé tich chiém nudc twong tng véi mén nude T ;

5 v 11,5

=L BT =~7352906 - 088

Hé sb trong tai
n = L» = 3 =0,26 4
D 1.5 ) [4]

D, - trong tai;
D- lugng chiém nuéc ;
Heé s6 tai trong c6 quan h¢ mat thiét v6i loai tau hinh thire két ciu, toe do tau va loai may .
c¢.Tinh 6n dinh cia tau
Tinh sirc can (Phwong phap Zronkov)
Theo céc sd liéu ctia Zronkov luc can tau séng (vo thép) tinh theo cong thirc:
R=¢& xQxv"™ 4+ 5xEx Sy x v 7 g
Trong do:

&.- hé sO luc can ma sat doi voi tau vo thép, &

r

=0,17

S - dién tich suon gitra ;

¢, =0,933- hé sd ddy suon giira tau ;

Sg =BxTxc, =29%x0,6x0,933 = 1,623m*
Q - di¢n tich mat udt, tinh theo cong thirc:
Q=v>x(33+—L
2,09 x v%
Vi:
V=11,5 m’- thé tich chiém nudc cta tau ;

D- khéi lugng riéng ; D = 1(T/m3);
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m- khoi luong ;

L- chiéu dai mat w6t cia tau, m;
L="75m

S Q=1157G3+— 2 )=2491m’

2,09x1 1,54
5 - hé s6 béo thé tich cia tau ;
v 15
LBT 7,5%x2,9x0,6

9

V- van tdc cua tau, v=>5km/h=1388m/s

F.-h¢ s6 Froude cua tau dugc tinh theo cong thuc sau:

v 1,388

F = =
JgxL  981x75

r

=0,1618

&- hésoluccandu;

2,5 2,5
=17,7><m3x§ =17,7><1,5><(3),88 ~927
[Lj +2 7 +2
6B 6x29

Véi m=1,5 d6i voi tau co thiét bi day 1a chan vit va guong may (hé sé anh hudng cua
thiét bi day)

S

= R=0,17x24,91x1388"% +0,88x9,27 x 1,623 x 1,388" 71618 = 362 8K G

Vi téc do di chuyén ctia may 1a nho (van toc chay 16n nhét 1a 5km/h) nén thanh phan lyc
can cua may chu yéu 1a do ma sat, nén c6 thé tinh cac loai luc can khac 1a 0,4Rms. Nén luc
can cua may la: Rm =1,4.R=1,4 x 362,8 =507,92 KG.

Theo tiéu chuén co ban tau dugc coi la du 6n dinh néu khi chay trén nudc lang hoac trén
song, tau chiu duogc tac dong cua gid, nghia 1 tau thoa man diéu kién:
M, <M, [4]
+M,, =0,001P.A(Z+d/2), Tm
Trong do:
A=7,5.0,4+12.142,54.1,2=18m";
Z=19m;

P=15kg/m* (Bang 7/2.2-[3])
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Bdo cdo tong két khoa hoc va
d=0,5m
M,, =0,001P.4.(Z+d/2)=0,001.15.18.(1,9+0,5/2)=0,58 Tm

+M, =0,0087.A4.6, ,Tm

chp 0" chp *

Trong do:
A =11,5T - lugng chiém nuéc ,Tén ;

[

» =10°- gbc nghiéng cho phép ;
hp=2,56+1,12-4,875=-1,195 - chiéu cao tdm nghiéng ;

7,=0,65.7,5= 4,875

— 1 0,805.2,92_1
1,5 0,6.0,88

2

7.=0,883.2,9=2,5
M, =0,0087.A4%.0,,=0,0087.11,5.10.1,195=1,087 , Tm

0 chp

Thoa man qui pham M, <M,
d. Thiét ké két cAu than tau
Pic diém két cau
Vit liéu: Than tau dugc dong bé“mg vat liéu thép dong tau loai thuong KA, CT3 c6 gidi han
bén 1a o =240MPa.
Hé¢ thong két cAu: theo hé thong két cAu ngang, voi khoang cach suon 1a a=500 mm,

khoang cach xa ngang, xa doc 500mm va c¢6 nhirng doan 1a 450 mm.

THT
L
gr
L
2
r
L
2
[ &
2
r
o
iz}
g
an S0 S00 | 500 S00 S0 i S00 S0 S00 SO0 an SO0 SO0, | 500

Hinh 3.2.1 Khoang suon, xa ngang, xa doc
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e  Yéu cau ve d¢ bén chung
Mo dun chong udn c6 dang:

M, CxTBL.10° ;
Z=2r=12"00 =g TLB" | (cong thuc 5.6 7))

Oy kal®3
T=0,6 m ;
B=2,9m;
L=7,5m;

o =0,805 hé s6 hinh dang tau day song ;

67 _
5 PR = 0.805.0,6.2,9.7,5"" =40,5KNm
e  Yéu ciu 6n dinh tAm

Két ciu tau theo hé thong ngang

s ) ? ip 2 2
s, =0,9c |:] t ( 1oos) } E (T) ; N/mm ( cong thuc 5.32 —[7])
Trong do :
C: hé s6 1y bang 1,05 cho tim day c6 da ngang ;
s = 0,5m- 1a khoang suon ;

S=0.5m- khoang céch gitra cac két ciu kho¢ ;

5, = 0.9c[1+(ﬁ)12 E(z) - 0,9.1,05[1+(%)12 2,1.10° (3102} =127
g sudt cat gidi han: ( cong thire 5.33 —[7])

ty = 3.6[1335+(1;0S )ZT E(’Tff)2 = 3,6[1335+(1()g+3ﬁ)2]2 2,1.10° (%)2
= 59882768

+ Chiéu day ton bao

- Ton bao day khong nhé hon gia tri sau:

5=380.0. | =380.0,5. /25 —3mm
o, 2400

Vi hoat dong trong moi trudng nudc nén ton dé dn mon nén ta lay:

- Chon t6n day c6 bé day bang 4mm
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- Chiéu day tdm hong iy bang 4mm
- Chiéu day tAm vé man lay bang 4mm
- Chiéu day t6n boong khong nho hon gia tri sau:
1=0,9.8L+76=0,9.0,64/7,5+76 =4,9 mm
- Chon t6n boong c6 bé day 5mm
o K&étchu day
Pa ngang day: modun chéng udn cua tiét dién da ngang ddy c6 mép kém khong nhé hon tri
s6 tinh theo cong thirc : (trang 93-[3] )
W =4,2k kB d,.(d +r+m)=4,2.0,9.0,5.2,9%.0,5(0,6+0,9+0,6)=33,3cm’
Trong do :
B,=2,9 m - khoang cach 16n nhat giita cac vach doc ;
d, = 0,5 m- khoang cach cac da ngang day ;
d =0,6m - chiéu chim tai tiét dién dang xét ;
m — trj s6 dugc ldy bang :
0,9 — d6i vai tau SII (theo co 56 1y thuyét)
r=1,2/2 m - nira chidu cao song dinh cap dbi voi tau SII ;
. Két cAu man

Suon dong nhat: modun chéng uén cia tiét dién suon dong nhat c6 mép kém khong nho
hon trj s6 tinh theo cong thirc: [3]
W =14.k.a.D, =+/2+0,085.7,5.14.0,5.0,8=9,09 cm’

Trong do:

D,=0,8 m- chiéu cao man tai tiét dién dang xét ;
a = 0,5m- khoang suon ;
k=+2+0,085.L
. Két cAu boong

Xa ngang boong: modun chéng udn cia tiét dién xa ngang boong c6 mép kém khong nho
hon trj s6 tinh theo cong thirc: [3]
W =kdqB>10" =6,3.0,5.0,5°.10".8,62=0,678 cm’
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Trong do:
k- hé s6 bang:
6,3 — dbi voi xa ngang thuong ciia boong ;
d = 0,5 m - khoang céach cic xa ngang boong ;

20
= Q=2 =862
1=Q 2,32

Q =2 tan =20KN - trong luong tai tbi da ;
£=12.9.0,8=2,32 m’- dién tich tiét dién tai vi tri dang xét
B,=0.5 m- khoang cach cac song boong ;

Xa doc boong: modun chéng udn cua tiét dién xa doc boong c6 mép kém khong nho hon tri
s6 tinh theo cong thirc [3]

W =11,5ad’ =11,5.0,5.0,5*=1,4375cm’ (d6i v6i boong chtra tai)
W =11,5ad’ =3,6.0,5.0,5*=0,45cm’ (d6i vdi boong khong chra tai)
Trong do:
a = 0,5 m- khoang cach cac xa ngang ;

d;= 0,5 m- khoang cach giira cac xa doc ;
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3.3. NGHIEN CUU, TINH TOAN THIET KE HE THONG DI PONG (PADDLE
WHEEL) BANH XE NUOC

Banh xe nudc 12 mot trong cac ndi dung nghién ciru trong tim ctia may ma dé tai phai
thuc hién nham tim ra cling nhu tinh toan dugc mot “hé€ banh xe”co6 kha nang tao dugc
dong luc day may di trén séng thuc hién cac chiic ning theo yéu cau. Do bao cao khoa
hoc phai dé cép toan bd cac thiét ké ciia may noi chung nén Ching t6i chi trinh bay cac
van dé chung va cac két qua cua tinh toan la chu yéu, chi tiét cu thé cua viée nghién ctru

duoc viet trong cac chuyén de nghién cuu.

3.3.1. Khai niém

Céc gudng dau tién c¢b dinh c6 cac canh phang nhung sau d6 chung duoc 1am cong, cac
canh chéo véi cling goc vao nude da giam dugc duong kinh cia gudng. Vi hidu suat chan
vit & nhitng noi bé rong va do sau han ché gia tri dwong kinh chan vit. Pidu quan trong 1a
xéac dinh vi tri gudng trén séng dudi goc nghiéng clia song dé tao thuan loi cho viéc chuyén
dong ciia nudc trong cac con song. Cac tau khi kéo khong co hé thong song nghiém trong

va do vay cac mai cheéo bén canh cé thé dugc lép dat cho voi toe do chay tu do.

Bénh gudng dugc tng dung & nhidu khu vic hoat dong hitu ich ngoai cac con tau hoi
nudc va tau kéo hoat dong & song va cac vung nudc dugce bao vé khac. Do quay vong nhd
nén né c¢é hiéu qua hop 1y. Do van tdc nho nén thich hop v6i méi truong hoat dong khai
thac, san xuét trén cac kénh rach, song nhod dac bi¢t 1a cat rong, vot beo. Guéng 6 dic diém
1a dé diéu dong ma chan vit khong c6 dugc. Nhimng tau co gudng hién nay van con sir dung

cho céc tau khach, hang va tau lai dat trén séng

Bén canh cic wu diém thi banh gudng c6 nhuoc diém nhimng tau chay bing gudng
khong thich hgp cho nhiing tau di bién. Mirc d6 chim trong nuéc thay dbi theo lugng chiém
nude cia tau. Gudng nude ra khoi nude khi con tau nhap nhd, tao ra sy thay doi huéng that
thudng va bi song 16n gay hu hong. Chay cham khi sir dung méy qué ning va cong kénh.
3.3.2. Lua chon va xéc dinh cho thiét bi di chuyén trong mdi truomg rong co

Nhu da trinh bay ¢ trén, ta thdy dé lam viéc trong mdi truong rong véi nhidu chudng
ngai vit, cac loai rong c6 va rac lam ngin can kha ning chuyén dong ctia may, bén canh d6
dé 1am viéc c6 hidu qua, ning suit cling nhu tinh kinh té ctia may, yéu cau kha ning xoay

trg d& dang, van tdc di chuyén khi tién hanh cong viéc 1a nho (tir 1 + 2 km/h), 1am viée véi
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cong suat va so vong quay on dinh, khong bi tr¢ ngai khi lam viéc trong mdi truong rong
co, vi tai b phan di chuyén s bi rong c6 cudn vao gay qua tai, gidm nang suat lam vi¢c va

c6 thé bi dimg may khi dang 1am viéc.

Ngoai phan din dong co cdu 1i cling khong kém phan quan trong trong thiét ké may.
Co cau 1ai nhim muc dich chii dong chuyén huéng di clia may trén séng nude dé dam bao
tinh khai thac, tinh an toan. Khi may lam viéc trén song chiu tac dong cua cac ngoai luc
nhu : dong chay, song bién, gi6 bao, cac vat can trd [am hong vé tau, hu hong b phan di
chuyén, giam vén toc tau va co thé ddm tau. Do d6 ngoai kha niang di chuyén, con phai cha

dong duoc khi di chuyén (tdi, lui, dimg, quay trai, phai va quay vong).

Ngoai hé théng lai thuong dung thong dung trong nganh hanh hai, dé diéu khién duoc
nhe nhang, tién loi. Nguoi ta thay hé thong 14i trén bang cac can diéu khién véi truyén dong
bang thuy luc, hay bang cac mach dién déu khién tac dung 1én cum di dong nhu 14 cac banh
chuyén dong quay (banh, gudng, tuabin, ...).Tuy theo timg diéu kién hoat dong ma ta c6
thé c6 may 1ai hay khong. Trong diéu kién phirc tap nhu trong méi truong rong co thi hoat
dong cua may doi hoi phai 1ai nhe nhang it ton sttc va thao tac phai it boi vi nd phai lam
viéc véi nhiéu thao tac khac, kho kiém tra, boi tron chim soc cling nhu diéu kién stra chira
phai & trén bo. Trong trudng hop nay ta c6 thé sir dung hé thong 1ai bang cac can diéu khién
v6i nang luong truyén dong bang thuy luc thong qua mot méto thuy luc & mdi banh s& don
gian va giai quyét dugc van dé kiém tra, chim séc va phu hop véi diéu kién di chuyén 1a
don gian, 1am ting tinh 6n dinh ctia may, ting céng suit, ning suat ciing nhu kha ning lam
viéc cia may.

Tur nhitng van dé dit ra ¢ trén chiing toi tién hanh di chon banh gudng (paddle wheel)

méy 1am bo phan di chuyén trong méi trudng rong co.

3.3.3. Co sé' Iy thuyét dé tinh toan thiét ké banh xe nwéc (Paddle Wheel)
3.3.3.1. Nguyén ly lam viéc

Nguyén 1y lam viéc ctia Paddle Wheel 1a loi dung phan lyc cta luong vat chét trong
moi trudng nudc bi day vé hudng nguoc lai v6i hudng chuyén dong dudi tac dung cua canh

gudng dé day tau di.
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Hinh 3.3.2. Nguyén ly banh dan Hinh3.3.3 — Phan b6 canh

3.3.3.2. Cac thong sb co ban ciia Paddle Wheel

Hinh 3.3.4 - Kich thudc chinh
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Théng s6 k¥ thuit ciia banh gudng

- Duong kinh trong: D, m;

- Ban kinh: R=D/2, m;
- DPuodng kinh ngoai: D,, m;

- Chiéu dai cta canh: I, m;

- Chiéu rong cua canh: b, m;
- Chi€u rong phan trén cua canh:b,, m;

- Chiéu rong phan dudi cia canh: by, m;

Hinh 3.3.5 — Phan b van tc Hinh3.3.6 — Phan bd luc trén canh

3.3.3.3. Két cAu Paddle Wheel

Hinh 3.3.7— Két cdu ciia mot loai Paddle Wheel

Trong d6: Pudng kinh trong ctia guong: 2R, m;
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Chiéu cao tir tdim guong dén mat dudi cua canh: R,, m;
Khoang céch hai tdm guong: e, m;
Chiéu cao tir tim guong dén mat thoang nudce: h, m;

Chi€u cao tir mat thoang nudc dén mdt dudi ciia canh: hy m;

3.3.4. Ly thuyét dong luc hoat dong ciia banh gudng[7,2]

Trong dinh nghia Iy tuéng ctia chan vit nd duoc xem la mot dia hay mot co cau co kha
ning truyén sy ting ap sudt dot ngot cho dong chat 1ong di qua né, phuong phap nay ma
theo d6 tac dong bi bo qua.

Gia thuyét rang :
+ Chan vit truyén gia téc déu t6i chit 1ong chay qua né, do d6 luc day tao ra tai d6 duoc
phan b6 déu trén mat dia.
+ Dong chay khong c6 ma sat.
+ C6 mot dong chay vao chat 1ong khéng giéi han vao chan vit.

Gia thuyét thir nhat lién quan téi viée thu nho lai ciia dong chat 1ong di qua dia, vi su thu
hep nay khong chay ra ngay tuc thi tai dia, su gia toc phai xay ra ngoai dia va mo rong ra
ngoai khoang cach xac dinh gitra miii va lai.

Xét mot dia chan vit ¢6 dién tich 1a A dang tién téi van tdc déu & trong chét long tinh.
Luc thuy dong khong thay d6i néu chung ta thay d6i hé théng nay bang mot dia dung yén

trong dong nudc chay déu véi ciing van toc V, (Biéu dién theo hinh v& 1).
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Hinh3.3.8. Sy thay ddi ap suét va lyc tic dung 1én dia

Tai mit cat ngang 1, cach phia trudc dia mot khoang cach, van toc ctia dong chay 1a V, va
ap suét trong chat 16ng 13 P, ngay sau chan vit 13 doan ting toc, co nghia 13 chét long da
qua dia chan vit bét dau bi ap suét hay luc déy tac dong 1én, s€ cod van tdc vé phia du6i 16n
hon van téc do, chiing ta ¢ thé viét 1a : V,(1+b). Chat long phai nhan phan nao d6 cua sy
tang toc nay trude khi toi dia va van tdc qua né tai mat cat 2 s& 16n hon V, va ching ta c6

thé viét 1a : Va(1+a); trong do a 1a hé sb dong chay doc tryc.

Ap suét trong cot dong chay xiét P, ¢ ngay phia trudc dia s& bi giam khi chét long tién toi
dia. Theo dinh luat Bernoulli, su tang tdc kém véi su giam ap suét tai dia, ap suat dot ngot
tang 1én gid tri 1on hon P, va sau d6 lai giam tiép véi sy gia téc nhanh hon nita cia dong
chay. Néu mit cit ¢ phia xa phia sau chin vit ma su thu lai cta dong ting tc duoc xem la
dirng lai va khong c6 su quay cuia chét 1ong, ap sudt trong dong tang tai mit cat 3 s& 1a Py,

bang ap suat ctia dong chat long ngoai ving ting tdc.
Luu lugng nude qua dia s€ 1a : Q = V(1+a)A, (m’/s) (3.3.1)

Bo qua cac anh hudng quay co thé tac dong toi chat long, sy thay doi dong luong trong

mot don vi thoi gian 13 : p.Q[Va(1+b)-VA] va n6 phai bang luc ddy T ¢ dia, nén ta cé :
T=pQ[V,(1+b)-V,] (3.3.2)

=T=p.Q.Vab=p.A.(V)(1+a).b
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Tong cong thuc hién trén mot don vi thoi gian (hay ning luong tiéu thu) can bang dong
ning trong chat 10ng va néu khong c6 su quay, su ting dong ning trong mot don vi thoi
gian s& dugc cho bdi :

Vs p.Q[VAZ(14b)*- V4] = %. p.Q(VA'D* + 2.b.V,%) = p.QV A b(1+b/2)
= TVA(1+b/2)

Diéu nay sé ting dong ning da duoc luc ddy sinh ra trong nudc, nd bang TV, (1+a) trén
mot don vi thoi gian.

Do do, ta co :
TVa(1+a) = TV4(1+b/2) hay a = b/2 (3.3.3)
Dit Vi = Va(1+a), Khi d6 van toc dong nude tai mat cat 3 s& 1a :
Va(1+b) = VA(2Vp/ V4 -1) (3.3.4)
Thay cac gia tri tir (1), (3) va (4) vao (2) ta dugc cong thire tinh lyc day s& 1a
T=2pVpA(Vp - V,) (3.3.5)
Trong do :
T -1a luc déy cua chan vit, N
p - 1a khéi lwong riéng cua chat long, (p=1000Kg/m")
A- 1a dién tich dia chan vit, m’
V.12 Van tdc dong nuée hay van tdc ciia tau thuyén, m/s*
Vi = V(1+a) -1a van tdc cua dong nudce khi dugce tang tde trude khi vao dia, m/s”

Trén co s6 1y thuyét dong luc hoc chan vit, nghién ctru sy ting toc ciia dong nudc trudc
va sau khi qua dia duéi tac dong cua lyc day (T) cua chan vit. Ta c6 thé 4p dung két qua
nay vao viéc tinh toan lyc ddy cho gudng may.

Pé dé dang trong viéc tinh toan ta c6 thé xem van tdc 16n nhat cua dong nude sau khi
duoc tang tde Va(1+b) bién thién tai mot thoi diém nao dé véi gia tri van tbc dai cua

gudng, nén ta cd duoc :
V,(1+b)=wR =27nR (3.3.6)
Trong do :
R - ban kinh gudng, m

® -van toc géc cua truc guong, rad/s
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Thé (6) vao (5) ta duoc :

T=pA(V,) (1+a)b (3.3.7)

3.3.5. Cac tam giac van toc va dang clia cAnh gudng

Xét sy chuyén dong cia canh gudng may tai hai mit cat 1 va 2 (hinh v& 1). Phan tich
chuyén dong ctia phan tir chat long qua gudng. Chuyén dong tuyét dbi ctia mdi phan tir chat
1ong c6 thé dwoc phan tich thanh hai thanh phan chuyén dong ddng thoi : chuyén dong theo
(quay tron cung gudng quay) va chuyén dong tuong ddi (theo bién dang canh din) co thé
biéu thi sau :

C=U+W
Trong do :
C - van toc tuyét dbi, m/s
U - van tdc vong (ctia chuyén dong theo) c6 phuong thang goc véi hudng kinh, m/s
W - van tdc twong d6i, c6 phuong tiép tuyén véi bién dang canh dan, m/s

bé xay dung cac tam gidc van toc va dang cia canh gudng, ta can phan bi¢t hai truong
hop d6 la: gudng c6 s6 canh nhi€u v6 han va guong c6 so canh gidi han.
Guong c6 so canh nhicu vO han s& lam tdng ma sat gitra guong va dong nudc. Nhung
trong thyc té s6 canh 1a c6 han nén khoang cach giira hai canh la dang ké. Vi vay khi lam
viéc thi van toc tuong doi cua 16p chat long sat cdnh madi song song véi ti€p tuyen, con 16p

& xa bi thay doi va tao xody.

Dang cua canh va cac tam giac van toc dugc the hién ¢ hinh vé 3.

Hinh 3.3.9- Cach dyng canh gudng va cac tam giac vén toc
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3.3.6. S6 canh clia guong may
3.3.6.1. S6 canh la nhiéu vé han

Van tbc vong va hudng kinh cua luu thé tai diém 1 va 2 duoc tinh nhu sau :

U, =nn.D,/30.2 (m/s) (3.3.8)
U, =nn.D,/30.2 (m/s) (3.3.9)
Cimi = Q/mt Dy Ay by (m/s) (3.3.10)
Cimz = Qu/m D3A3b, (m/s) (3.3.11)
Trong do:
ﬁq:tl_’lsiﬁl SO (3.3.12)
t t,sin S,
E si§r21 B S
A= 2 2 =1—t25iéﬂ2 (3.3.13)

B, B, : gbc vao va ra cia canh guéng

ty, t, : 1a budc canh (phu thudc vao Dy, D, va $6 canh), m
Qy : luu luong, m’/s

D,, D, : duong kinh gudng di qua 1 va 2, m

by, b, : chiéu rong cua canh tai 1 va 2, m

A1, Ay ¢ h€ sO chat hep do do day cua canh ¢ ctra vao va ra gay nén c6 thé lay gan

dling cua A, A, nhu sau:
A =0,8+0,92
A =09 +0,97
M=A=1
3.3.6.2. S6 canh la giéi han

S6 canh trong gudng co y nghia rat 16n d6i véi viée truyén ning lugng. Co6 mot sb biéu thirc
thuc nghiém dé tinh sb canh Z. Trong d6 c6 mot biéu thirc d3 duogc thuc té ching minh la:
s6 canh 1a tot nhat khi khoang cach giita hai canh lién tiép bang mot nira chiéu dai ctia mot

canh.
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/= 6,5(D2+D1)51n[([31+[_’)2)/2]/( Dz-Dl) (3314)
Déi v6i cac guong diic lién canh thi sé canh Z dugc tinh theo biéu thirc
Z = 17sinPy(Dy/ D,)"? (3.3.15)

Thong thuong s6 canh Z c6 thé duogc chon :
Z=3+11
3.3.6.3. Cac dang canh ciia guong
a. Dung canh cong
Tt hai tam gidc AO,0, va BO;0, tacé :
01022 =r+ R12 —2r Rycosf;
01022 =r+ R22 — 2r Rycosp,
Trur hai phuong trinh trén cho nhau ta thu dugc :

R = (Ry*- R%)/2(Ryc0sP,- Ricosp) (3.3.16)

2 2
R= R, ~ &, (3.3.17)
2(R, cos B, — R, cos )

e,

Hinh 3.3.10 - Cach dyng canh gudng cong

b. Dung canh thing

Sau khi dung hai dudng tron c6 ban kinh R, R;, Can ctr vao s6 canh va gbc B hoac B,

ta s& dung dugc cac canh thang cua gudng dong. Chiéu dai cia canh 11 :

1=3+4)d,, (m)
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Cénh thang van tuan theo diéu kién (2.20) nhung véi r = oo, khi dy ta c6 :

RycosB, = Ricosp, (3.3.18)

B | /

Hinh 3.3.11 — Cach dung canh gudng thing
3.3.7. Ly thyét tinh toan lyc tac dung 1én may cit rong co
Xét mot vat thé dang chuyén dong trén nudc, phan tich lyc ta théy vat chiu tac dung cua
cac loai stic can sau : stc can nhét, sirc can do song. Vi may chuyén dong voi van téc nho
(5 km/h) nén c6 thé bo qua stc can do song. Vay stic can ta nghién ctru ¢ day chi yéu la
suc can nhot gitta may va nuoc.

Strc can nh6t gdm co : stre can do ma sat gitra may va nude véi stic can do hinh dang.
Trong hai loai strc can nay ta dit biét quan tdm 13 stc can do ma sat, vi d6i véi may chay
cham (5 km/h), thi stc can nay chiém tir 80% =+85% sirc can cua toan may. Theo Froude,
o6ng da tién hanh thi nghiém va cho ra két qua 13 strc can ma sat s& bang :

R=fSV* (3.3.19)
Trong do :
R : stic can may do bang N
S :Téng dién tich tAm, m*
V : van tdc, m/s
f, k : hé s6 phu thudc vao chiéu dai va do nhin bé mat
Cong thirc trén duoc d6i thanh cong thirc sau :

R=fySV", (kG) (3.3.20)
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Trong do :

Tuy vao bé mit ma ta chon K =1,83 + 2
7 -Trong luong riéng cta nuée, N/m’
S - tinh bang m”
V - tinh bang m/s

Cong thire tinh hé sb f ctia Froude d dugc chinh thirc hoa trong hé thong mét nhu sau, theo
két luan cua hoi nghi ITTC 1935 [2,7]

0,258

=0,1393 + ——
/ 2,68+ L

(3.3.21)

L : chiéu dai ciia may, m
Theo cach dat van dé cua Froude stic can ma sat gitra vé may va nudc duogc tinh :

— RF
0,5.p.8V°

F
Hé s6 ma sat gitra vo may va nudc duoc tinh thém phan hé sé nham cia phan vo may tiép
xuc voi nude s€ 1a :

Tau vo thép : 0,0003 — 0,0006

Tau xi mang : 0,0007 — 0,0012

Tau vo g6 : 0,0018 —0,0025

Tau xuéng nho : 0,0007 — 0,0012

Strc cdn ma sat gitta vo may va nudc dugc tinh cho tau that :

0,075
= 3.3.22
! log, (R, k— 2)2 ( )
Trong do :
R - stc can may do bang N

k - h¢ so phu thudc vao chiéu dai va d§ nhan bé mat
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3.3.8. Ly thuyét thiét ké truc

+ Chon vit li¢u cho truc gudng

Truc thuong 1am thép cacbon hodc thép hop kim. Pdi véi truc ciia nhitng may méc khong
quan trong, khong yéu cau han ché kich thudc c6 thé ding thép CT5 khong can nhiét luyén.
Dbi v6i truc 1am trong nhitng miy moc quan trong, chiu tai 1on c6 thé ding thép 45 hoic
thép 40X co nhiét luyén. Truong hop ding gdi truc bang 6 trugt quay nhanh, truc nén lam
thép 20 hodc 20X, ngdng truc ngdm than rdi toi dé ting tinh chdng mon.

+ Tinh toan dwong kinh cho truc gudng

- Pudng kinh so b :

M
> r_ 3.3.23
e (mm) (3.3.23)
< N
Hoac d> C3/—, (mm) (3.3.24)
n

Trong do :
d -dudng kinh truc, mm
N -cong suét truyén , kW
M -momen XO'Zin, Nmm

n -s6 vong quay trong mot phut ciia truc, vong/phut

[z] -ing sudt xoan cho phép , N/mm?
C : -8 sd tinh toan, phu thudc [7].
+ Tinh gin ding dwong kinh truc gudng :

Puong kinh truc tai tiét dién nguy hiém duoc tinh theo cong thirc :

M
d> /—’d mm 3.3.25
3 0’1(1—ﬂ4)[0'] ( ) ( )
Voi : M, =\M:+0,75M, (mm) (3.3.26)
Trong do :

M, : momen tuong duong, N.mm

M,, M, : momen uon va xoan tai tiet dié€n tinh toan, N.mm
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B = %; d, : dudng kinh trong cua truc rong
[o] : tng suat cho phép, N/mm*
+ Kiém nghiém truc theo hé s6 an toan :
Hé s6 an toan dugc tinh theo cong thuc :

n=—=2_>[n] (3.3.27)

n_ : hé sé an toan chi xét riéng Gmg suét phap.
By = (3.3.28)
go”ﬂ o, tY,0,

g :hé s6 kich thudce, xét anh huong cia kich thude tiét dién truc dén gidi han

Eqs

moi.
K_,K. :h¢ s tap trung ing suat thuc t€ khi uon va khi xoan
n, : h¢ sO an toan chi xét riéng Ung suat tiép.

no=— (3.3.29)

T
Ta + WT Tm

&f

Trong cac cong thuc trén :
o, va r_, : giéi han moi udn va xodn tng véi chu ky dbi xtng
C6 thé lay gan dung :
o,=(0,4+0,5)0, (3.3.30)
7,=(0,2+0,3)0, (3.3.31)
o, va r, : tri s6 trung binh cuia (mg suat phap va mg suat tiép sinh ra trong tiét dién cia
truc.

o, = Jma i (3.3.32)

7 = Lo~ Pin (3.3.33)

o, var, :tri s6 trung binh cta tng sut phap va tiép, 1a thanh phan khong doi trong

chu ky tmg suat.
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o . (3.3.34)
7 = oo i (3.3.35)
2
Néu tng suat thay d6i theo chu ky ddi xing thi :
=0 =-g =M (3.3.36)

Néu tng suat xoén thay doi theo chu ky mach dong thi :
T M

=7, =Tom o s 3337
Ta Tm 2 ZVVO ( )

Néu g suit xodn thay d6i theo chu ky ddi ximg (truc quay 2 chiéu) thi :

T =7 =—= (3.3.38)

W, Wy : 1a momen can uon va momen can xoan cua ti¢t dién truc. Neu tiét dién truc hinh

tron thi :
3
- ”3‘; (3.3.39)
3
W, = ”l‘é (3.3.40)

3.3.9. Tinh toan thiét ké cum di dong gudng may

Dé tinh toan céc kich thude chu yéu cua cum di dong ta dua vao cac thong s6 chon trudc
Trong luong ciia may : m,, = 8000 (Kg)

Trong lugng cho : m, = 3000 (Kg)

Trong lugng cta toan may : m = m,,, + m= 8000 + 3000 =11000kg

Hiéu suat ciia guong may : x, =0,3

Van tbc van tdc tinh tién 1y thuyét 4,5 (Km/h).

Sb vong quay cua truc gudng 1y thuyét /phut):30 vong/phit

Trong luong riéng cta nude : y = IOOOO(N / m3)
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Chiéu dai pontoon 6 (m)
Bé rong may : B =2,8 (m)
Khéi lwong riéng ciia nuée p = 1000 (Kg/m®).

Thong qua cac gia tri caa hé s6 dong theo tir bang 3, ta thdy rang vi may hoat dong véi van
tdc nho (5 km/h) nén van téc ciia dong nude theo so v6i van toc may 1a kha 16n nén ta chon

hé s6 dong theo trong trudong hop nay 1a : a = 0,35
Khi d6 : b=2a=2%0,35=10,7

Bang 3.3.1 - gid tri cac tri s6 cua hé sb dong theo [2,7]

Loai tau thuyén cé chan vit Hé s6 dong theo
Cac loai xuéng nudc 0,05 -0,08
Ca n6 hong tron chay nhanh 0,08 -0,12
Xudng lip may dia 0,01 —0,12
Ca no6 hinh tron 0,15-0,20
Ca no hinh béo 0,22 - 0,25
Thuyén chay chim 0,30 - 0,35

3.3.9.1. Tinh to4n cac kich thwéc ciia gudng may va cong suit mé to thiy luc
Tinh lyc can cia may do tac dong clia ma sat :
R =yfSV* (3.3.41)

Trong do :

Ry - Ivc can do ma sat gitta nude va may, N

f, k - hé s6 phu thudc vao chiéu dai va do nhin bé mat

L - chiéu dai may, m
0,258

2,084+ L

=0,1392+ 0,258 =0,17
2,08+6

£=0,1392+
(3.3.42)

Ddi voi bé mat nhin ta chon : K =2
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S - dién tich tiét dién v&i bé mat nude; S = BL = 2,8%6,1 = 16,8 (m?)

% 2
Suy ra : Rms:w.f.S.V"=1000*O.17*16.8*(%) =4462.5N

Vi tbe do di chuyén cta may 1a nho (van tdc chay khong bang 5Km/h) nén thanh phan luc
can ciia may chu yéu 1a do ma sat (chiém khoang 80% dén 85% luc can cua toan may), nén

c6 thé tinh cac loai luc can khéc 13 0,4R .

Vay luc can cia may 1a :

Rm = Rms +),4Rms = 4462.5+ 4462.5%0.4=6247.5N

H¢ s6 ma sat gitra mdy va nudc [2]

¢ - 0,075 _ 0,075 ~=0,008  (3.3.43)
(log,y R,n—2)" (log,,56525%2-2)

Vi 1a tau bang thép nén hé sb ma sat tinh thém d6 nham (0,0003 — 0,0006) ciia bd phan tiép
xuc voi nudc :

C; = C, +0,0006 = 0,008 +0,0006 = 0,0086
Luyc day can thiét dé day may :

T= C’FPm= C’F.g.m,, = 0,0086*10*8000 =688N

kg

s

l__

05

IZ)

Hinh 3.3.12 - So d0 phan tich luc tic dong 1én may

Di¢n tich lam vi¢c cia guong may :

T=pd4,(V,) (1+a)b (3.3.44)
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T 688

T oV )1+a %1000’
PVl +a) 1000(4'536(1)200j (140.35)0.7

=0.582m’

0

Dién tich phan ngép nudc ctia mot banh
A=Ay /2=0,291m’

B¢ rong va chiéu cao ngap trong nudc cia canh guong :

Béang 3.3.2 - Céc gia tri tinh ciia B va h[2,7]

A B h

0,292 0,720 0,2

0,1165 0,5825 0,2

0,1165 0,5295 0,22

0,1165 0,4854 0,24

0,1165 0,4481 0,26

0,1165 0,4161 0,28

0,1165 0,3883 0,3

0,1165 0,3641 0,32

0,1165 0,3426 0,34

0,1165 0,3236 0,36

0,1165 0,3066 0,38

0,1165 0,2913 0,4

0,1165 0,2774 0,42

0,1165 0,2648 0,44

0,1165 0,2533 0,46

0,1165 0,2427 0,48

0,1165 0,233 0,5
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Theo bang ta chon chiéu cao ngap nudc h = 0,2 chiéu rong banh gudng 0,720m

Ban kinh cua guong may :

e Va(l+h) 4.5%1000(1+0.7)

27n 2%3,14%30*60 (3.3.45)
=0,677(m)

Tachon R=0,7mvaD=1,4m
Luc ddy ctia may khi chira day tai :
T=C¢P=C¢ m.g =0,0086 *10* 1100 =946 N
Momen quay ctia nude tac dung 1én banh gudng quay :
M=T.R =946 * 0.7 =622.2N.m (3.3.406)
Momen trén truc guéng :
Mc = M/n,=946/0.3=2074 N.m

Cong suét trén tryc :
M,n_ 2074%*30
9550 9550

=6,515KW ~9Hp (3.3.47)

Vay cong suit cia md to thiy lyc can cho gudng dé day may khi chira day tai trong rong

¢6 vao khoang : N = 9 (Hp) khi cho chay ¢ vén toc tdi da

3.3.9.2. S6 canh ciia gudng

Vi gudng hoat dong trong moi trudng rong cd nén nd phai co6 cum di dong quay duoc
hai chiéu. Vi thé dé don gian ta chon loai canh th'fmg voisdcanhlaZ =8

Chiéu day cua canh chon : & =10(mm)

Hinh.3.3.13 - banh xe nwéc  3.3.14 - Banh xe nudc dugc gin theo may
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+ Tinh toan goc vao va ra cta guong :

- Géc vao ciia canh gudng (By) :

Taco:
t J
1 .
j=—tsnA o (3.3.48)
t t,sin S,
Vi : t= 2Rsin30 = 2*0.7*0.5 = 0.7(m)
1=0,9
* -3
Singg = o _ ( 10*10 _o,
(t, -t 0.7-0.7.0.9)
Suy ra : B =38,62°
- Goéc ra ciia canh gudng (B,) :
Theo cong thirc ciia canh thang :
R, cos B, =R, cos f, (3.3.49)
Tai hai mit cit xét co :
Rl = 0,4(1’1’1)
RZ = O,S(m)
Nén ta co :
B, = Rp _0,4*8,62 <7
R, 0,5

3.3.9.3. Tinh toan thiét ké truc gudng may
+ Chon vit li¢u

Pbi véi truc chiu tai 1ém, ta chon ché tao véi thép 45; Do cung o, = 600(N / mmz) .

+ Tinh dwong kinh so b cua truc :

d> ciﬁ, (mm) (3.3.50)

Céc thong s6 tinh toan :

N =6,5 (kW)
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n = 30 (vong/phut)
C : hé sb tinh toan, phu thudc [7],
Tai tiét dién nguy hiém cua truc c6 thé léy :C=150+170. Ta chon C = 150.

Thay vao cong thure tinh ta c6 :

d> Ci/i :15031f£ =90mm
n 30

+ Tinh gan ding truc

Céc thong sd tinh toan :

Momen xoén trén tryc (d tinh & phan trén) :
Mx = 2074(N.m)

Truc dudi tac dung cia momen nén chiu anh hudng cua cac lyc : trong luc ctua guéng dat
tai tam gudng (Q), luc phan bd déu trén sudt chiéu dai truc gudng (q), luc quay vong (T),

luc doc truc (P,).
Taco:

Luc do trong luong ctia gudng tac dung 1én truc c6 tim dit tai tim gudng :

Q=4V.D, N)
Trong do :
D, - Trong lugng riéng cua sit; D, = 78,5 (kN/m’)
V. = BRS : Thé tich ctia canh guong, m’
Vi :

B = 0,72 m (da chon & phan trén)
R : ban kinh cua guéng, m; R=0,7 (m)
5 : d6 day ctia canh gudng, m; 5 = 10¥10~ (m) (da chon & phdn trén)
Ta chon truée duong kinh ciia tryc gudng 1a d = 90 (mm).

Oy 0.01=46810"

V. =0,72(0,7 -
2

Q =4* 4,68.10°*78,5¥1000 =1413N

Luc phan b déu trén sudt chidu dai truc gudng (q) :
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q=1,1D,F (N/m)
Trong do :
Dy : Trong luong riéng cua sat; D = 78,5 (kN/m3)

F : dién tich tiét dién mat cit ngang truc gudng :

7Z'd2 2
F= , m
: (m?)
rd’
=q=11D,F =1,1D,
* 2
=1,1*78,5*1000*%=4(N/m)
Luc quay vong trén gudng 1a :
M. 313 soan
R 0.7
Vi lyc doc truc (P,) 1a nho nén ta khong xét ¢ day.
q=4MN/m
R, N R =G
paS
%Lmu LA S B N = S S I B |
B T
(J|=13345N
L1 Lz |

Hinh.3.3.15 - So dd phan tich luc tac dung 1én truc gudng
Céc thong sd tinh toan :
L, =160 (mm)
L, =126 (mm)
Cac luc :
b= 2736(N )
T =1936 (N)

Q=1413N
q=4(N/m)
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M, =2074(N.m)

Tinh phan lyc & gbi truc :
R,+R,—(L+L,)g-0=0
=R, +R ,=(L +L,)g+0=(160+126)4+400

=1544(N)
2
S md=LR, —M—(L1 +1,)0=0
2
(L+L)a +(L+L,)0
=>R, = 2
Ll
2
M+(160+126)400
= 2 =1737(N)
160

=R, =1544-1737= —193(N)
Vay Ry ¢6 chiéu quay xudng dudi.
+ Tinh momen udn do cac lyc Q va q gay ra trén truc guong :
- Tinh momen uén do lyc Q gay ra trén truc guong :
Momen udn tai tiét dién nguy hiém 1-1 :
M o, = L,0 =126*400 = 50400 ( N.mm)
- Tinh momen uén do luc q gy ra trén truc guong :
+ Momen uén tai tiét dién nguy hiém 1-1 :

15 :
v _La_126

ugl — 5

*4=31752( N.mm)

Momen ubn nguy hiém trén truc gudng tai vi tri Z = 231,5 (mm) :

Z? 48,25°
M, = - R,Z=

4-193*48,25

=—32155(N.mm)

Momen udn tai tiét dién 1-1 do luc Q va lyc q gy ra trén truc guong :

M, =M, +M,, =50400+31752=82152(N.mm)
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Hinh . 3.3.16 - Biéu d6 momen uon va xoan cua truc guong

3.3.9.4. Kiém nghiém truc gudng theo diéu ki¢n bén
Kiém nghiém truc tai tiét dién nguy hiém 1-1 :

+ Kiém nghiém truc gudng theo d6 bén udn :

u

0, =2x<[o],

Momen cén udn cua truc gudng (ti€t di¢n tron) :

zd®  3,14*70° ,
V=" =33657(mm’) (3.3.51)
M, =82125(N.mm)
Ung suét udn tai tiét dién 1-1 :
o, =2u JB2I2 o pa (N rm?) (33.52)
W 33657

Ung suit udn cho phép [o]

Tacod: [o]u = o
n

Véi: o, ung suét bén kéo; o, =270 (N/mm?)
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n - hé sb an toan; thuong ldy n=1,5+2,5
=[o] =&=ﬂ=108(mmm2)
“ n 2,5

=0, = AV/I[/M :Z(N/mm2)<[a]u =108(N/mm2)

Vay diéu kién bén udn dugc thda man.
+ Kiém nghiém truc guong theo do bén xoan :

biéu kién bén :

Trong do :

Momen can xoan cua truc guong (ti€t di¢n tron) :

xd®  3,14%70°
16

M, =1358000(N.mm)

I/VO:

=67314(mm’ ) (3.3.53)

Ung suit xodn tai tiét dién 1-1 :

=M D000 o0 17(W /e (3.3.54)
W, 67314
- A < A . _ [O-]u
Ung suat xoan cho phép [7] : [r]= 5
:[r]zﬂzﬁzﬂ(mmmz)
2 2

:T=%=20,17(N/mm2)<[7]=54(N/mm2)

0
Vay diéu kién bén xoin duoc thda man.
Chon lai duong kinh tryc tai tiét dién 2-2 :

Tai tiét dién nay véi luc tic dung khong 16n va it gdy nguy hiém cho truc nén ta chon d, =
65 (mm).

+Kiém nghiém d¢ bén truc gudng tai tiét dién 2-2
- Kiém nghiém truc gudng theo d¢ bén xoén :

bicu kién bén :
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Trong do :
Momen can xoan cua truc guong (ti€t dién tron) :

xd®  3,14%65°
16

M, =1358000(N.mm)

I/Voz

=53895(mm’ ) (3.3.55)

Ung suét xoan tai tiét dién 1-1 :

=M D0 o5 19(n/mmt)  (33.56)
W, 53895

Ung sut xoan cho phép [7] :

7)- L2k
= [T]= [O-]“ =%=54(N/mm2)
:T:AV/I[/:( =25,19(N/mm2)<[T]=54(N/mm2)

Vay di€u kién bén xoan dugc thoa man.

Pé thuan tién cho qua trinh l4p ghép truc gudng ta chon dudng kinh truc gudng: d,= 100 (mm).

3.3.9.5. Thiét ké gbi d& truc
a.Chon 0 lin

Vi truc c6 luc doc truc 1a nhd nén ta c6 theé chon 6 lan theo yéu cau cua lap trucvao 6

dua theo duong kinh truc tai tiét dién 1-1 va tiét dién 2-3.

Tra bang 14P [5] : chon 6 bi d& ¢& nhe rong vira véi cac kich thude: d = 70 (mm), ky hiéu:
114; D = 110 (mm); hé s6 kha nang 1am viéc cho phép : C = 45000.

Tai tiét dién 2-2 tra bang 14P[5]: chon 6 bi d& ¢& nhe rong vura véi cac kich thude d = 65
(mm), ky hiéu : 113; D = 100(mm), hé s6 kha nang lam viéc cho phép: C = 37000.

b.Chon kiéu Iip 6 Lin va bdi tron 6 lin
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Dé don gian trong viéc 1ap ciing nhu chdm soc ta chon kiéu lap 6 1an vao truc
theo hé 16, vao vo hop theo hé truc.

Vi may lam viéc trong modi truong nude nén 6 chiu nhié¢t dg nhd, bén canh d6 do modi
truong lam vi¢éc rong cd va cac chat thai nén diéu ki¢n cham soc 6 rat kho nén ta chon cach

boi tron dung md cham séc theo dinh ky va theo thoi gian lam viéc.

3.3.9.6. Tinh toan mayo lip trén truc

bé truyén dong tur tryc td1 banh ta chon kiéu lép 1 ndi truc va banh béng mayo. Véi

mot mayo lz‘ip ¢ dinh trén truc va mot mayo ¢ dinh trén banh bﬁng céch han cb dinh.

Mayo duoc lép ¢ dinh trén truc, voi kich thude duong kinh tryc d = 100 (mm), ta chon

duong kinh mayo dy,= 240 (mm), véi bé day chon trude 1a s = 14 (mm).
Mayo lap cb dinh trén banh véi cac kich thudc sau :

buong kinh mayo : d, =400 (mm)

Bé rong mayo chd 16n nhét : b, = 28 (mm)

Tinh toan bu 16ng lip trén mayo

Sébuléng: chonZ=6

Chiéu dai ca bu 16ng : 1, = 60 (mm)

Puong kinh bu long (d) :

Theo cong thirc (8-6) [5]

Tinh toan bu 16ng chiu lyc ngang

k gk %
Ta ¢ : gs [B3ATEEE (mm)
m'f[O']

Trong do :
d - Puong kinh bu l6ng, mm
k- hé sb an toan, thuong léy 1,5+2,5
f - hé s6 ma sat, d6i véi cac tip thép hodc gang c6 thé 1dy / =0,15+0,20
i - s6 bé mit tiép xuc gitra cac tAm thép, thuong choni= 1

F - luc tac dung 1én bu long, F = % (N)

bl
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Véi :
Mx -momen X04n trén truc, My = 1358000 (N.mm)

Ry, chiéu dai tir tAm truc t&i tAm bulong lép trén mayo, chon Ry, = 105 (mm)
M, 1358000
R, 105

= F= =12933(N)

Vi luc tac dung 1én cac buléng 14 nhu nhau nén luc tac dung di véi mot bu 16ng 1a :

=>F =%=$=2155(N)

[c] - Gng suat cho phép, [o]=4,, /n
Trong d6 &, 1a gi6i han chay, tra bang 3-8 [5] véi thép C45, ta chon : &, =300 (N/mm®)
[S]: h¢ s6 an toan cho phép, [0]=1,5+2,5

:[U]:%:ﬂ

=15 200(N/mm2)

Vay dudng kinh bu 16ng sé bang :

kqxlx k% *
q> 1,L3*4*k*F _ 1,3*%4*1,5 2155:11,56(mm)
7if [o] 3,14*1%0,2*200

Chon d = 13 (mm)

+ Kiém nghiém dé bén déap cho bu 16ng :
F A ,
o= <[o,] (theo cong thirc 8-9 [5]
N
F: 1a luc tac dung 1én mdt bu 16ng, N

F 2155

=0, ==
sd 14*12

=12,82(N/mm2)

Tri s6 ng suét dap cho phép
[6], =0.80, =0,8%280 =224(N / mm” )

=0, :5:12,82(N/mm2) <[o,]=224(N/mm*)

sd

bicu kién bén dap dugc thoa man
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F
—

L J

Hinh 3.3.17- Luc cit trén bulong

+ Kiém nghiém d¢ bén nén ciia mayo
F

G:Fbé[a]

m

Vé6i: o -ungsudt nén do tac dong cua bulong, N/mm?

F., : dién tich mit tiép xtac v4i buldng tai mat cit doc, mm?®
[]=600(N/mm®)

Fy, : momen do bu 16ng tac dung :

=My 1358000 _ 5r6333(.mm)
6*1 6
= pele 22098 _s5p0,,0)
[¢] 600

Chiéu rong ctia mayo :
Taco: F =db,
=b, 2%=31(mm)

Chon lai bé rong cia mayo lép trén banh : b, = 50 (mm)
Chiéu day mayo lap trén truc : s = 28 (mm)
3.4. TINH TOAN THIET KE CUM DAO CAT

Qué trinh cat thai dién ra boi dao ¢6 dang ném phang hodc ném khong gian. Luc cét vao
gdy mot 4p suat riéng dang ké gita ludi dao va vat liéu cat, dan dén su pha huy mdi lién két
giita cac phan vat liéu lam tach roi chung ra. Qué trinh cit thai phu thudc vao nhiéu yéu tb
nhu : Hinh dang hinh hoc cua dao (d6 sac, gbc mai, chiéu day va dang canh sdc cua dao),
dat tinh vat liéu cit (cac tinh chét cta co ly vat li¢u C'Zit), cac ché do dong hoc, dong luc hoc

cua bo phan cat, thai
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3.4.1. Tong quan tim hiéu vé dao cit thai thuc vat
3.4.1.1. Co s6 Iy thuyét ctia qua trinh cit thai bang ludi dao [6,9]

Céc bd phan lam viéc cia nhitng may cit thai (rau, co, rom, ci qud) thuong dua theo
nguyén 1y cit thai bang canh sic cua ludi dao. Ludi dao c6 thé xem nhu dinh mét goc nhi
dién dugc tao thanh bodi nhitng mat vat. Néu khao sat dao khi phong dai Ién thi théy ré“mg :
ludi dao khong phai 1a mot duong thang hinh hoc, boi vi cic mat vat khong cit nhau dé tao

thanh goc nhi di€n, nghia 1a ludi dao c6 do day nhét dinh.

(y - bé ddy ctia ludi dao)
Hinh 3.4.1- Ludi dao.

Do sic cua dao duogc xac dinh khong phai béng tri s6 ctia gdc nhi dién tao thanh boi nhiing
mit vat ma bang ban than chiéu day cua ludi. Néu nhin vao duong ludi dao khi phong dai
thi n6 c6 dang mot duong rang cua it hodc nhiéu (c6 dang chéu). Hinh rang cua dugc tao

thanh do hai nguyén nhan sau day:

Mit vat duoc duc bang khudn, hat ciia khudén dé lai ranh nho va giita chiing 1a nhiing go
ndi. Giao tuyén cua nhitng mit khong phang khong thé 13 mot duong thang va ludn ludn 1a

mot duong rang khia.

Néu mai ludi rat sic ma khong co6 thép hat min thi trong khi mai mdot sb tinh thé duoc gilr
lai va nam tai chd, mot s6 lai tach ra va d6 1a nguyén nhan sinh ra duong rang khia. Sy cat
ctia dao ngoai tac dung bé mit vat ném con do chinh bang canh sic ludi dao. Nguyén 1y co
ban cua viée cit bé“mg ludi da duge V.P Goriatxkin nghién ctru. Qua trinh khao nghi¢m bd
phan cét thai c6 truot lam giam lyc cat thai va ting chat luong thai. Cét thai co trugt giam
duogc ap lyc cat thai co thé thay ¢ hai nguyén nhan sau day:

Bt cit mot canh sic nao cua ludi dao ciing khong phai 1a mot duong thang ma qua kinh
hién vi ta thdy c6 hinh ring cua. Néu cét khong truot thi dao dé 1én vat liéu, so bd nén chit

truée khi pha huy, do d6 1am ting strc can cat cua nd. Néu khi cat ludi dao truot 1én vat
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liduh thi cac khia 16i s& ldy nhitng phan tir vat liéu, c¢6 dinh nhiing vat liéu nay doi khoi chd.
Giita nhitng phan tir nam canh nhau va sen ké nhau sé sinh ra ing suat kéo phap tuyén thay
cho ting suit nén. Pai da sb cac vat liéu (vat liéu déo, mém, dan hdi) khi chiu kéo, chiu cat
c6 suc can tirc thoi nhé hon so voi khi nén (ép). Néu ta tao su truot doc cia ludi dao vao
qua trinh cat thai thi sy phd hity méi lién hé nguyén thay cac phan tr vat liéu dugc bang

cach kéo chir khong phai bang cach nén.

Nguyén nhén thir hai ¢6 tinh chét hinh hoc. Chung ta khao sat 1 cm chiéu dai cua ludi dao
va mot dai vat liéu bi cat chuyén dich trén n6. Néu dao chuyén dich thang goc v6i chiéu dai
bang chiéu dai ciia n6 thi doan dao s& cit mot dai c6 chidu dai bang chiéu dai ludi dao da
cho. Néu cit cé trugt do phai dich chuyén dudi mot goc vudng ddi voi phap tuyén, nén
chiéu dai dai vat liéu 1 cm chiéu dai ludi dao tré nén hep hon. Piéu nay c6 nghia la cing 1
cm chiéu dai doan luéi dao thi cat thai ¢ trugt chi phai pha hay mot luong it hon cac thd
hat vat liéu.

3.4.1.2. Cac yéu té anh hwéng dén qua trinh cit thai
Ap suit cit thai riéng
Ap suét cit thai riéng cua ludi dao trén vt thai 1a dai luong déc trung cho qua trinh cat thai
bang ludi dao va duoc tinh theo cong thirc:
q =N/AS(N/cm) (3.4.1)

Trong do:

N-luc ép phép tuyén cua dao 1én vat liéu, N;

AS-chiéu dai lui dao chim vao vat thai, cm;

Ap suat cat thai phu thudc vao do sac ciua dao, goc mai dao, cac tinh chat co ly cta vat thai,

ché do lam viéc cua dao.
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Hinh 3.4.2 - Goc cit thai.

a) Goc cit thai; b) Goc dat dao; ¢) Goc sic cua daoc' ) Goc sic cua tam ké;d) khe ho giita

canh sac ludi dao va canh sac tam ké.
-D¢ sac ludi dao.

Do sac ludi dao duge do bang bé day y cua canh sac ludi dao, ludi dao c6 bé day cang nho

viéc cit thai cang dé dang va nguoc lai.
-Géc cit thai a
La dai lugng anh hudng t6i ap sut cat thai.
a=btc
Goc cat thai cang nho thi ap suat cit cang bé tuy nhién dé dam bao d6 bén cua dao thi goc
cat thai phai du 16n.
-Khe hé giira canh sic ludi dao va canh sic tim ké

Khe hé cang bé thi hiéu qué cit cang cao. Can tinh toan khe ho hop 1y dé giam lyc ma sat

can trd qué trinh cat.

Cic dang dao cit co ban
e Dao dang dia phang.
e Dao dang dia rang.
e Dao dang phing
e Dao dang dai rang.
e Dao dang ludi liém.

e Dao dang hinh chén.
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e Dao dang hinh non cut.
e Dao dang cung cong.
e Dao dang chau.

e Dao dang duong xoén.

3.4.1.3. Tim hiéu co tinh ciia cAy rong va cac loai dao cit than thwe vat [1]
a. Co tinh cay rong

Qua khao sat cho thiy phan 16n trén song , kénh thuy loi ¢ cac tinh Pong va Nam bo loai
rong c6 dai dai dién va chiém da s6 13 rong dudi chon va rong Hydrilla, ngoai ra con cé

thém béo tay, rac thai ndi. Trong d6 rong chinh 1a ddi trong cua dao cit.

Rong dudi chon tén tiéng anh 1a Coontail, tén khoa hoc 1a Ceratophyllum demersum.
Chung séng ngap trong nude, phan 1a chiém hau nhu toan bd than va ngip trong nude. Trén
mdi doan rong, cac 14 phan chia theo hinh x0an b¢ quanh than, c6 tir 5-12 1a. Mdi 14 dai
khoang 12.7-19.1mm, 14 rong c6 dang hep c6 ring cua tai vanh 14 cang vé phan dau cta ciy
thi cang co nhiéu 14. Than chia ra thanh nhiéu canh dai c6 thé 1én dén 5m hodc hon, than
ndi tu do trong nude hodc bam tan day thong qua ré gia, loai rong niy cé thé troi tu do &

cac do sau khac nhau.

Cay rong Hydrilla, tén khoa hoc Hydrilla Verticillata 14 loai phat trién thanh chum va ngap
trong nudc, moc thiang tir ddy dén mat nudc va moc theo phuong ngang trén mit nude. Cay
truéng thanh hiu nhu dai bang chiéu cao cot nude. La ngin hon 25mm va moc thanh hinh
xodn Oc quanh than. Loai ndy ré bam vao day kénh va ngap trong nudc. Rong Hydrilla c6
kha nang sinh san cling nhu téi tao rat nhanh, chung co thé tu tai tao hodc sinh san béng
cach tai sinh tir nhitng doan nho hay tir ré, hat. Khi truong thanh ching c¢6 thé dai 10-15m,
rong 4-8m, ré co thé moc sau 30cm & tﬁng day. Nhom thyc hién dé tai da xac dinh co tinh

clia cdy rong gdm cac thong so:
- Luc can cét trung binh : P=4,5N
- Khbi luong thé tich : p =240 kg/m’
- Heé s6 ma sat giita co va thép: f= 0,32 — 0,36
- Do cung than co: ES =20 - 25Nem’
- MO dun dan hdi : ET =200 — 215 kg/mm’
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b. Céc dang dao cit cdy thwe vat

PO
—asc

g h [

Hinh 3.4.3- Céac dang dao cit co ban.

a)Dao dia phing; b)Dao dia ring; c¢) Dao ludi ban; d) Dao dai ring; e,f) Dao cit ludi liém;

g) Dao dang hinh chén; h) Dao dang xoan; i) Dao dang day.
Cic dang ludi cit co ban

e Ludi dao dang rang.

e Ludi dao dang song.

e Ludi dao dang phang.

e Ludi dao dang mai mot mét nhan.

e Ludi dao dang mai hai mét nhan.

M S A

a b c

Hinh 3.4.4- Cac dang ludi dao co ban.
a) Ludi ring nhon; b,c) Ludi ring cong; d) Ludi mai mdt mit nhan;

¢) Ludi mai hai mat nhan
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c. Cac dang chuyén dong ciia dao cit
e Kiéu dao quay.

e Kiéu dao tinh tién.

e Kiéu dao cb dinh.

e Kiéu dao chuyén dong dao dong.

P / Hinh 3.3.5 Cac dang chuyén
dong cua dao cat.
— ® a) Kiéu dao quay tron;

i b) Kiéu dao lic; ¢) Kiéu dao

g dia quay tron;
1 c d) Daocit bzfmg day chuyén
Q@ dong tinh tién;
=]
d

e) Dao cit bang day ¢ dinh.

d.Cac dang cit
o Cit dudi ap luc.
o Cit kiéu bao.

e Cit tu do.

Hinh 3.4.6 - Cac dang cit.

a) Nén co6 tim ké; b) Bao; ¢) Tu do,
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3.4.1.4. Nguyén Iy cit thai. [6,9]

Thong qua khédo sat va phan tich déac tinh co ly cua cay rong, cd dai moc dudi nude cho
thdy chiing c6 dic diém gan giéng v6i cay lua, chi khac & chd rong moc dudi nudc cé kich
thudc than nhé hon cay lua déng thoi mat do moc d?ly hon cay lua rat nhiéu tham chi c6
chd moc day dic.

Ta c6 thé ldy qua trinh cét la 1am tai liéu cho viéc nghién ctru cat cdy rong dudi nudc. Dé
cit cdy rong ta ding bd phan dao cét c6 tim ké gdm cac ludi dao di dong chuyén dong quét
qua cac ludi dao cb dinh va cat di cac cdy rong nam gitta hai ludi cat. Trong d6 t- 1 budc
dao; S-budc chay dao; ty-budc cua rang dao.

Dua vao mdi quan hé gitra S, t va t, ta chia ra lam 3 loai dao cat.

- Loai cét trung binh S =t=1t, hodc S =2t = 2t,

- Loai cit thip S =t = kt, (2>k>1)

- Loai bo phan cét khong riang, gom hai dao dang hinh thang S =t = t cho phép ting ning
suét cit 1én 10-15% so véi loai khéc

D oo bo
4 s

Hinh 3.4.7- B dao cét c6 thm ké.

1-bu léng ldp dao; 2-dao cdt; 3-bu long cé dinh thanh dao;

4-thanh dao:5-tam ké

Theo V.P.Goriatxkin cat thai dugc chia thanh 2 phuong phap chinh sau: Cat thai chat bd va
cit thai c6 truot.
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Bdo cdo tong két khoa hoc va

R

Hinh 3.4.8-So d6 dich chuyén twong d6i ctia dao vaivat lidu

Qua trinh thi nghiém cho thdy qua trinh cét thai c6 truot 1am giam lyc cat thai va ting chat
luong thai.
Khi thay d6i qua cin c6 trong lugng khic nhau trong thi nghiém thi V.P.Goriatxkin da thu

duoc cac két qua khac nhau.

Hinh 3.4.9- Thi nghiém cit truot ctia V.P.Goriatxkin.

1) vat liéu cat; 2) dao cit.

Maia)

- S{mrmy)

0

Hinh3.4.10 - Biéu dién két qua cit trugt cua V.P.Goriatxkin.
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Bang 3.4.1 Két qua thi nghiém cit truot ciia V.P.Goriatxkin[6]

STT | Khoi lugng qua can Hanh trinh tuong déi cita ludi dao khi
Ne(g) cat dit vt lidu S(mm)

1 600 15

2 500 20

3 400 8.0

4 300 20,0

5 200 100,0

6 100 160,0

Cit thai co trugt giam duoc ap luc cat thai do hai nguyén nhéan co ban sau:

Khi cat c6 trugt ludi cat s€ gdy ra ting suat kéo trong vat licu cat thay vi ung suat nén khi
cat thai bo. Va do dac tinh cua vat liéu mém, déo cua vat liéu s€ sinh ra luc can kéo nhé hon

luc can nén.
Xét vé hinh hoc thi khi cat truot thi chidu dai dai vat liéu trén 1em ludi cét trd 1én hep hon.

Trong cit thai cy thuc vat ngoai tac dung ctia mat vat ném thi canh sic ludi dao ciing dong

vai trd quan trong.

Do sac ludi dao duge do bang be day cua canh sac ludi dao, ludi dao co6 bé day cang nho

viéc cat thai cang dé dang va nguoc lai.

3.4.2. Co ciu chuyén dong cho b phin cit.[6]

Dung co ciu bién- tay quay dé bién chuyén dong quay ciia dong co thanh chuyén dong tinh
tién qua lai ciia dao.

7N
N

Hinh 3.4.11 - Co c4u bién tay quay b phan cit

=

=

=
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Tuy vao nhiém vu va chiic ndng cia may ma co cau bién tay quay cé do phuc tap khac

nhau. Su phtc tap ctia co cdu do d6 1éch tam gay 1én.
O hinh v& h 14 d¢ 1éch tAm, h cang 16n thi thi co cdu cang phuc tap.
Néu h = 0 thi hanh trinh chay dao
S=2r (3.4.2)

Trong do:

r- 1a d6 dai tay quay, m;

S- hanh trinh chay dao, m;

khih>0thi S#2r

Thudng thi & may cat c6 h = (7 + 8)r con & may git h=(1+ 3)r

3.4.2.1. Puwong dic tinh dong hoc cua dao.[7]

Vi [ 16n hon r rat nhiéu, ti s0 #// rat bé nén chuyén dong cua dao dugc xem la chuyén dong

diéu hoa

chuyén dong ciia mot diém trén dao 1a chuyén dong cuia hinh chiéu cua diém B (khoptay

quay) chiéu 1én truc xx.
Sau day ta s& mo ta chuyén dong cua dao theo thoi gian t
goi:

X 1a quy dao chuyén dong cta dao

Vx-1a van toc cua dao

Jx- lagia toc

o -13 van tdc cla tay quay

taco:

X = -rcos wt
ax .
Vx = — = rosinwt

Jx =% = rw’coswt = -w’X
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Vx

X A e )
x
\ 120\ [T/e I[Tw

Hinh 3.4.12 - dudng dac tinh dong hoc cua dao

Nhu vay gia téc 13 ham bac nhat d6i v6i dudong chay.

Ta c6 thé biéu dién van toc Vx theo duong chay daoX.

Vx =onNr’— X

2 2
Hay Lz + /X -=1
r~ (or)
Nghia 13 van toc Vx bién thién theo dudng elip.
Ta c6 gia toc cuc dai
Jmax = @’r (3.4.3)
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r \
wt
- -, / +
ﬂ_'i"

H"—' J =
= =
1 / 1
— =

Hinh 3.4.13 - do thi gia tdc va van tdc cua dao

3.4.2.2. Van toc 1am viéc ciia dao.[6]

Van tdc cit cua dao anh hudng rat 16m t6i chat luong cit thai. van toc cit cang cao thi lyc
cat cang giam. Nhung néu tang van tdc cat s& 1am tang luc quan tinh ciia dao. Vi vay dé cat
dugc d& dang va giam chi phi ning lugng cho qua trinh cit thi ta phai lwa chon vén tdc cét

hop 1y sao cho lyc cat tong cong 14 nho nhat.

Van tdc trung binh cua ludi cit duoc tinh theo cong thire sau:

S.n,
Vib = —
30

(3.4.4)

Ny - s6 vong quay cua tay quay, vong/phit;
Vtb- van toc trung binh ctua dao, m/s;

r- ban kinh tay quay, m.;

S- gidi han hanh trinh, m;

Van toc 16n nhat cua dao dugc tinh theo cong thure:
nrn
V max = —
Van toc cat cua dao khong thé chon mét cach doc 1ap ma n6 con phu thudc vao van toc tién

cua may V.
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chat luong cat phu thudc vao ty ) B.
Veb S
T

thudng thi trong may cat lta p=0.8, khi catco p=1.2
dé cit dugc t6t thi phai dam bao mbi lién hé:
Vo=BVm, (3.4.5)
B- hé sb lién hé gitra van tdc dao va van toc may;
Vtb- van tdc 1am viéc trung binh cta dao cat, m/s;

Vm- van toc di chuyén ciia may khi lam viéc, m/s;

3.4.2.3. Hién twong cit udn nghiéng cay, cit trung va cit sot. [6]

Trong qua trinh cit dudi tic dung cua luc cit cdy s& bj nghiéng theo hudng lyc cit. viée
udn nghiéng ciy 1am cho gdc than cay lic cit xong s& cao hon mot doan so véi cay khong

bi nghiéng. hién twong nay rd rang 1am giam chat luong cét xudng.

Ta da biét chuyén dong cta dao 1a chuyén dong tong hop cia may va chuyén dong tinh tién
qua lai ciia dao. Vi vy quy dao chuyén dong cua mot diém trén ludi dao 1a mot dudng sin

c6 phuong trinh:
X =r(1-cosmt)
Y =Vt

Vay quy dao cua ca canh sc ludi dao chinh 14 dién tich gi6i han bdi hai duong sin (hinh 3.4.1b)
12" -

u 17
o
> 9 1>
7 l}-'ll
B 0./
. g AT .
2] 47 ,% ' 1

1 C =
qm 1 i

6
12
{D A %

10"

Zh
o =
[~

a) b)

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 103 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

Hinh 3.4.14a-Quy dao chuyén dong ludi dao; 3.4.14.b-Quy dao canh sdc ludi dao.

Khi tay quay thyc hi€én mot vong quay, may tién dugc mot doan 2h, trong dién tich F' =

S.2h nay c6 cho canh sac ludi dao di qua cat hai lan, c6 cho cat mot 1an va c6 cho ludi dao

khong quét qua .
CII
C% C1
DII
C AII
D2
Dil A 2
O
Y A x B
B1l | B2
B
Hinh 3.4.15 - Ving canh sic di qua.
o Hién twong cit sot

Khi dao thuc hién hanh trinh chay vé phia phai canh sic AB quét mot dién tich ABA"B",
khoang cdy rong & dién tich ABA1B1 do chua gip tim ké nén tirc thoi bi kep vao canh AB
cho téi luc gap tam ké s& bj cit, qua trinh cit cua canh AB két thiic khi canh AB & vi tri
A2B2, khoang di chuyén tir A2B2 dén A"B" 1a khoang ludi dao khong cit. trong hanh trinh
nguoc lai canh sdc CD sé& lam viéc tuong tu nhu canh AB luc dau. Nhu vay trong ca hai
hanh trinh thi ca ludi dao AB va CD déu khong quét qua phan dién tich AA1DI1 day chinh
1a dién tich cit sot.

o Hién twgng cit trung

Trong hai hanh trinh cit lién nhau thi canh sac CD ciia hanh trinh sau s& quét qua mot phan
dién tich ma canh sic AB trudc d6 di quét qua, day chinh 1a dién tich cat tring. N6i chung
ca cat tring va cat sot déu 1am giam chat luong va tiéu hao nang luong cua viée cat thai. Co

thé khic phuc hién tuong nay bang cac thao tac trong lic van hanh may.
3.4.2.4. Luc tai canh sic cia dao. [6]

Luc tai canh sic duge xdc dinh boi sb luong cay do dao cit trong mot dugng chay cua dao.
Dé xéac dinh s6 luong cay ta can xéc dinh dién tich canh sic cit duge trong mot lan chay dao.

Do hién twong udn nghiéng ciy nén tit ca cac ciy ¢ phan dao khong quét qua ciing bj cit
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ddi véi loai S =t = 1, thi dién tich cit cia mdi canh sic trong moi dudong chay dao bé“mg

dién tich do may cung cap:
Fe=2rh=Sh=th=F

. A , z 5 X z A A < 2
Fc-dién tich cat cua moi canh sac trong mot lan cat, m”;

F-dién tich may cung cip, m?;

-Luc tai canh sac trén don vi chiéu dai canh sac ludi dao.

I _Fe _Fecosa _tyh.cosa
[, h' h'

m’/1 m canh sdc (3.4.6)

0- goc gitra canh sac ludi dao va vuong tim cua ludi;

f-lyc tai canh sdc m%/1m canh sic;

Fc-dién tich cay rong ludi dao cit trong ndt hanh trinh, m;
l4-chiéu dai canh sic, m;

h-khoang chiéu dai may cung cip trong mot hanh trinh ctia dao, m;

h'-khoang chi€u cao phan lam viéc cua dao cat, m;

BI

hl

S=2r

Hinh 3.4.16- Luc tai canh sic

-S6 lugng cay tmg v6i mdi don vi chiéu dai canh sic.
y=fp107" cdy/l mcanh sdc (3.4.7)
p- mat do cay rong, ciy/m’;

% < 2 <
f-luc tai canh sac, m“/1m canh sac;
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3.4.2.5. Luc tac dung lén dao.
Trong thoi gian lam viée dao chiu tdc dung ctia nhiing lyc sau:

-Luc quan tinh U

-Luc can cit Q

-Luc ma sat F

Tong lyc tac dung 1én dao la:

R=U+Q+F (3.4.8)
Luc can cét phu thude vao ) cay bi cat
Luc can cét dugce tinh theo cong hao phi L, Pé cit hét 1m? dién tich hodc tinh theo luc kéo
trung binh can thiét dé cit cdy trung binh trong mot duong chay dao.
-Cong hao phi dé cit cay ctia dao loai S =t = t, dugc tinh theo cong thirc:
L=B.hLy(Nm)
B- bé rong cit, m;
h - 6 doi cung cap cua may , m;

- Lyc can cit cdy trung binh 1a:

0= L :B.h.Lozlem‘
X, X [0

v Iy

BIL,
Xl

(N) (3.4.9)

v
Xy~ 1a d6 dich chuyén lam viéc cta dao(X, = Xy - Xpg)
-Luc can cua cdy ¢ moi ludi dao:

_thl, =«

t.L, -
—V .= (N/1 luoid 34.10
X el (: woi dao) ( )

v Iy

9

Péi vé6i lna Ly = 100+ 200 Nm/m?, dbi v&i co Ly = 200+ 300 Nm/m*
-Luc quan tinh 16n nhét duoc tinh theo cong thirc sau:

U=+MJ__ =+M.o'r (N) (3.311)

max
M- khéi luong cua dao, kg;

o - van tdc goc cua tay quay, rad/s; r- chiéu dai tay quay, m;
-Luc quan tinh cua mét ludi dao:

U, =tmJ__ =tmo’r (N) (3.4.12)
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m - khéi lugng cuia mdi ludi dao, kg;

Theo [2] Iyc ma sat F dugc tinh theo cong thirc:

F=y fSV* N) (3.4.13)
f- hé s6 ma sat:
0,258
=0,1392+| ——— 3.4.14
4 (2,08+LJ ( )

L- chiéu dai cua dao cit, m;

k- hé s6 mi, d6i v6i bé mat nhan k=2;

S- dién tich bé mat tiép xtc voi nude, m’;
V- van toc lam viée cua dao cét, m/s;

y- trong lugng riéng cua nude, N/m’;

3.4.3. Tinh toan thiét ké bd dao cit

3.4.3.1. Cac thong sb yéu ciu cia dé tai.

Nhiém vu cta cum dao cit 1a cat cay rong dudi nudc.
Yéu cau: dam bao cit sach, khong sot.

Chiéu rong cit rong c6: 2 mét.

Chiéu sau cit: 0 + 1,5 mét.

Téc d6 di chuyén may khi 1am viéc: 0 + 1,8 km/h.

3.4.3.2. Co ciu chuyén dong cho bd phan cit va kich thuéc dao
Dé cit cay rong dudi nudc ta lwa chon phuong phap cat c6 tam ké.
Hanh trinh cit S =7 = ¢,
S-hanh trinh cét cua dao, m;
t-chiéu rong dao, m;
to-khoang cach gitra hai dao ¢d dinh, m;

Dao cét dugce thiét ké c6 chiu & ludi cit dé tranh hién tuong truot khi cat.
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Kich thwéce co ban cua dao
Dao cit lta kiéu c6 tAm ké c6 hinh dang nhu hinh hinh v& (H4.1).

Do mat d6 cdy rong day hon, dé tranh cat sot ta chon kich thudc dao cit rong 16n hon so
v6i dao cét laa (t = 50+-100 mm)

Ta tién hanh chon mot s6 thong s ky thuat ciia dao nhu sau:
- Chiéu rong: t = 0,075 m;
- Chiéu cao: iy = 0,080 m; h'=0,055 m;
-Bé rong mii dao: b = 0,010 m;
- Géc & dinh dao: a= 30"
- Goc séc :0 = 30’

- Bé day ludi cat .p = 0,002 m;

hl

hd

Hinh 3.4.17- hinh dang dao cit

Duing co cdu bién- tay quay dé bién chuyén dong quay ciia dong co thanh chuyén dong tinh

tién qua lai cua dao.

N

Hinh 3.4.18- Co ciu bién tay quay bo phan cit
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Trong co cau bién tay quay dé giam di do phic tap do do cao h,, gy nén, ta chon co

cau c6 hy, =0
goi S 1a hanh trinh cua dao
ta co:
S =2r
r:1a ¢ dai tay quay, mm;
tu kich thudce co ban cua dao: ¢t = 0,075 m
tacd: S=t=1=0075 m
theo (3.1) S=2r=0,075m
r=0,0752=0,0375 m

Do céc luc theo phuong phap tuyén khong tham gia vao viéc cit nén dé han ché cac luc nay

ta chon chiéu dai ctia thanh truyén dai hon nhiéu so véi chiéu dai tay quay.
chon chiéu dai thanh truyén dao ngang : [ = 0,5 m; chiéu dai thanh truyén dao dimg: 1 = 0,75 m;
3.4.3.3. Luc tai canh sic cia dao.

Theo 3.5[6] ta co luc tai trén mot don vi chiéu dai canh sic ludi cit 1a:

f =%c =t°'h'hﬂ, m?*/1mét canh sic
h'=0,055 m
a=30°
tp=t=0,075m

Tinh trudng hop may hoat dong vai van toc tdi da
Va=18km/h=05 m/s
Theo 3.3[6] ta co:
Vip =PV, trong do:
p=1,2
Vi =1,2.0,5=0,6 m/s

Theo 3.2[6] ta co sd vong quay dong co truyén dong cho dao cit 1a:
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_V,.30 0.6.30

n =240 vong/ phut
“ S 0.075 &'p

Ung vé6i 1/2 vong quay ciia dong co truyén dong ta dwgc mot hanh trinh cét cia dao.

Thoi gian chay mot hanh trinh cta dao la:

1 60 n
r=———=0.125 @a
2 240 gy

Trong mdt hanh trinh cta dao thi may di chuyén duoc mot khoang :
h=V,t=05.0125= 0,0625 m

Luc tai trén mot don vi chiéu dai canh sac la:

0
f= 0’0625'(())’%7555' c0s 30 —0.074 m’/1 mét canh sac

S6 luong cdy y ing voi mot don vi chidu dai canh séc:
theo 3.6[6] ta co:
y=f.p=007430.100=222 cdy/ 1 mét canh sdc
p=15-30 cdy/dm’
theo [1] luc cat mot cayrongla: 4,5 N
Vay luc phan bd tac dung lén ludi cat 1a:
q=y.4,5=2224,5=999 N/m
Luc phan bd nay co thé duoc coi nhu luc tap trung F
F=4q.l,=999.0,064 = 64N
h' 0.055

voi: 1, = o= -=0.064 m
cos 30 cos 30

3.4.3.4. Tinh toin moi lip dao bang dinh vit.
Gia st dao duoc lép 2 dinh vit va dugc bd tri nhu hinh vé

Chon vit lam bang thép CT3, [z] =80 Mpa.
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Hinh 3.4.19 - Lyc tac dung 1én buldng bat dao

Doi luc F vé tam O ta c6:
tai tam O co luc F = 64 N va mot mo6 men M = 64.0,0375=2.4

tai moi bulong chiu cac lyc sau

F 64
FFIZFF2:5:7:32 N
F, =F, = M.0,025 _ 2,4.0,025 _ 48

©2.0,025>  2.0,025>

Ta thay vit chiu lyc 16n nhit

F=F,=\F} +F2, =+32% +48> =58

Theo (5.2), [4] ta co6 diéu kién cit:

r=—21<][r]

d> 4F _ | 48 =0.96 mm
zlr] \3,14.80

Theo TCVN 50-86 chon M4 .
Kiém tra lai theo ing suét dap theo (5.5), [4] ta co:

o, =$S[ad]

Nm.

N
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p-bé day dao mm
Ta c6 [o,]=2[r]=2.80 =160 Mpa

o, = % =3.625Mpa

o, =3.625Mpa < [c,|=160Mpa
Két luan: méi ghép thoa bén.
3.4.3.5. Tinh bén luéi dao.

Dao c6 bé ddy 2mm 1am bang thép C45
[c]=700N / mm*

[7]=360N/mm’

Dao bit vao thanh dao ta coi nhu 1a ngam

=999 N/m

55
65

F 24 J
A Qx Mx

Hinh 3.4.20 - Biéu dd ndi luc cta dao

Theo (8.5), [4] ta tinh bén ludi dao theo Gy

3
Oy = s 2’4'102 =1.28 N/mm’ (3.4.15)
w, 275
6
Theo (8.13),[4] ta tinh bén ludi dao theo Ty,
rp =2 2o 3 O 64 Njmm? (3.4.16)
2 F 27275

Ta co:
o, =1.28N/mm* < [0'] = 700N / mm*
7. =0.64N/mm* < [z'] =360N /mm’
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Vay ludi dao thoa bén.
3.4.3.6. Tinh thanh lip dao di dong b dao dirng

Do bé rong dao c6 kich thudc 1a t = 75mm. Khi rap trén thanh dao di dog dimg. Vi yéu
cau chiéu sau cit tir 0 dén 1.5 mét ta c6 thé lap tdi da 1a 20 ludi dao vay ta chon chiéu dai
thanh dao 1.55 m.

775
Fbt
63 5 Fd
6451: B O e A e A e A B
Loo | = 300 450100 <7 450 Tiso ™
1550
640N
NZ e \TH‘H‘HHHHHHHH‘\\\\\\\
I ][]
71.7N m
80
rrrrrrr e LTI TITITI I I I T I T I T i
Qy

Hinh 3.4.21- Biéu do ni luc trén thanh dao di dong dung.

Luc tic dung 1én thanh dao gém c6 luc do cac ludi dao tac dung vao va luc do bo truyén
tac dung

Ta co: Fd = 64N; Fbt = 1280N

Khi doi céc luc trén vé duong tam cua thanh dao ta dugc cac luc tac dung 1€n thanh dao
gém:

Fd = 64N
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Fbt = 1280N

Md = 2.4 Nm

Mbt = 140.8 Nm
Gia st thanh dao c6 tiét dién 35x5mm lam bang thép CT3 c6 [6] =400+490 Mpa
Ta tinh bén tai tiét dién nguy hiém
Thanh dao chiu tng suit 10n nhét tai chd khép ndi véi bo truyén.

Theo 10.16 [6] ta co:

My =0
Mx =71.7 Nm
Nz = 640N

F =0,005.0,035 = 0,000175m’

y=0,0175m

0,005.0,035°
Jr=—oo Y
12

=1.786.107"

Theo 10.16 [6] ta co:
o=—+—y+—2x m (3.4.17)

640 71,7
o= +
1,75.107*  1,786.10°°

0,0175 = 73,9.10° N/m>

vy 6 =73,9.10° N/m’* = 73,9 Mpa < [o] = 400Mpa

thanh dao thoa bén.

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 114 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

3.4.3.7. Tinh tim dé bit dao c6 dinh b dao dirng.

37 75
g *FF@FFFFFFFFFFFFFF%Fﬁ
1650
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Hinh 3.4.22- Biéu d6 noi lyc thanh ga dao ¢ dinh ding (Tam dé)

Tuong tmg v6i thanh dao di dong thi tim dé bd dao dimg duoc 1ap 22 ludi dao ta c6: Fd = 64N

Khi doi cac luc trén vé tdm ctia thanh dao ta duoc cac luc tac dung 1én thanh dao gém:Fd =
64N va Md = 2.4Nm

Thanh dao c6 tiét dién 150*10mm lam bang thép CT3 c6 [c] =400+490 Mpa

Ta tinh bén tai tiét dién nguy hiém

Thanh dao chiu ting suét 16n nhat tai chd lép dao & dau thanh

Theo 4.3[5] ta co:
Nz  Mx My
O=—+—y+—ux
F Jx Jy
My =0
Mx = 2.35Nm
Nz = 640N

F=001.015=0.0015m"
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vy =0,075m
3
s = 205015 =4,2.10° m*
12
640 1,2

o= + —.0,075=0,3.10° N/m’
0,0015  4,2.10

Vay 6 =0,3.10° N/m” = 0,3Mpa < [c] =400Mpa

thanh dao thoa bén.

3.4.3.8. Tinh luc tac dung 1&n bd truyén bd dao dirng

b
C{
A
o
g
L)
3745

Hinh 3.4.23 - Tong luc tac dung 1én dao

Cac luc tac dung 1én dao gom co:
R=U+Q+F
Q-luc can cat
U-Luc quan tinh cua dao.
F-Luc ma sat gitta dao v6i moi truong nude.
Ta c6 lyc cat tac dung 1én mbi ludi dao 1a: 64 N
vy v6i 20 ludi dao gén trén thanh dao di dong dung thi luc can cét 1a:

0=6420=1280N

Theo 3.10[6,4] ta co:
U=M, & r

Md = 15,4kg
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= 24027 =8rx rad/s

r=0,0375m
U=154(87).0,0375=364N

-Theo 3.12[7] ta cé :
F=yfSV*
7 =10000N / m’

f-Hé s6 ma sat tinh theo (3.13)[7]:

0,392+ 2285
f
2,08+ L

(L=1.55 m chiéu dai cta dao cit)
S=0,075.0,8=0.06 m’
V=0,6 m/s

D01 voi bé mat nhan chon hé so k=2

F = 10000.0,2.0,06.0,75 *= 67.5 N

Vay tong luc tac dung 1én dao .

R=1280+67.5+364=1711.5N
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3.4.3.9. Tinh tiét di¢n thanh truyén ciia co ciu tay quay dao dirng.
750

1715

Nz i N

Hinh 3.4.24 - Biéu dd noi lyc thanh truyén
Ta co:

Iwc tac dung vao thanh truyén 13 luc doc truc.

R 17155

;= =1715N
cos2.9 0,9987

N,=R,=

Thanh truyén lam bang thép C50 co:
[6] = 640N/mm” ;
Oen = 380N/mm” ;

[z] = 0,4.06¢ =152 N/mm®

goi d 1a duong kinh thanh truyén ta co:

g INA_ 17154 o
zle]  \3.14.640

Chon d = 15mm.
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3.4.3.10. Tinh tiét dién tay quay dao dirng.
Gia sir tay quay co tiét dién hinh chit nhat 20x30mm

Lam bang thép C50. [6] = 640N/mm” ;6¢, = 380N/mm” ;[z] = 0,4.6., =152 N/mm’

275
M?/—/
1
=
F.
IvEe Hin
W%/
1715HM o -~
x jf M
| oh

Hinh 3.4.25 - Biéu d6 ndi luc tay quay
3.4.3.11. Ta sé& kiém nghiém bén tay quay

Kiém bén theo G ,max
Theo (4.1) ta co:

M, 64.6
O =

™ T 0,02.0,03°

= 21.10° N/m® =2IN/mm’

Kiém bén theo T max

Theo 4.2[5] ta co:
ro =22 22 T s 108 Nym? =4, 2N/mm?
24 20,02.0,03
O-max < [O-]
T <[7]
Vay tay quay thoa bén.
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3.4.3.12. Cong suit dong co cho bd dao ding.

N Mty 04240 so
9736 9736

Trong do: My = Ro.r=1715.0,0375= 64 Nm
ng =240 vong/phut

Vay chon cong suét cho dong co bo dao dung la N=2kW

3.4.3.13. Tinh thanh lip dao di dong bd dao ngang.

Do bé rong dao c6 kich thude 1a t=0.075mm. Khi rap trén thanh dao di dog dimg. Véi yéu
cau chiéu sau cét tir 1,4 mét dén 2 mét ta c6 thé lép tdi da 1a 26 ludi dao vay ta chon chiéu
dai thanh dao 2m

550
&3 Rd
3t
AT ot
3757 375 375 600 225 300 100
2450
1600N
N e
MX e ]

271Nm W

T o

218N

Hinh 3.4.26.- Biéu do noi lyc trén thanh dao di dong ngang.

Luc tac dung Ién thanh dao gém c6 lyc do cac ludi dao tac dung vao va luc do bd truyén tac
dung ta co:
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Fd=64 N
Fbt =2048 N
Khi doi cac luc trén vé tim cua thanh dao ta duoc céc luc tac dung 1én thanh dao gém:
Fd = 64N
Fbt = 2048N
Md =2.4 Nm
Mbt =307.2 Nm
Gia sir thanh dao c6 tiét dién 35*5mm lam bang thép CT3
[6] =400+490 Mpa
Ta tinh bén tai tiét dién nguy hiém
Thanh dao chju tng suét 16n nhat tai chd khop ndi véi bo truyén.

Theo 4.3[5] taco:

=7+E' +J—yx
My =10
Mx =271 Nm
Nz = 1600 N

F=0,005.0,035 = 0.000175m°

y=0,0175m
3
g = 2005.0,0357 ) e 108
12
Theo 10.16[5] , [4] ta cé:
o= M M (3.4.18)
F Jx Jy
1600 271

0,0175 = 274,68.10° N/m>

o= e 3
1,75.10*  1,786.10
vay 6 =274,68.10° N/m*=274.68 Mpa < [c] =400 Mpa

két luan thanh dao thoa bén.
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3.4.3.14. Tinh tAm dé bit dao c6 dinh bd dao ngang.

37 Fd
kwF%F%F%F%F%F%F%F%F%F%F%FFFFFFFFE
ﬁ F

2440
4 Wi Z N
) N
1024N
Nz
3.54Nm

mhh%%%%%%ﬁ%hhh%%%%%%
W%M%MMMMWWWWWWWWWWWW“
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O

Hinh 3.4.27 - Biéu d6 ni luc thanh g4 dao c6 dinh dao ngang (tim d¢é)

Twong tng véi thanh dao di dong thi tim dé bo dao dimg ciing dugc lap 32 ludi dao
Taco: Fd=64N

Khi doi cac luc trén vé tdm cua thanh dao ta duge cac luc tac dung 1én thanh dao gém:
Fd= 64N va Md =2.4 Nm

Thanh dao c6 tiét dién duoc ghép thanh hinh chir L110x60x15mm lam bang thép CT3:
[6] =400+490 Mpa

Ta tinh bén tai tiét dién nguy hiém
Thanh dao chiu g suét 16n nhét tai chd lap dao & dau thanh

Theo (4.3) ta co:
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My =0
Mx = 3.54Nm
Nz = 1024N

F=0,11.0,015+ 0,045.0,015 = 0.002325 m’
y=0,055m

Theo 10.16, [5] ta co:

1024 3,54
+

o= —.0,055=0,37.10°N/m’
0,002325  4,2.10

Vay 6 =0,37.10° N/m* = 0,37Mpa < [c] = 400Mpa

thanh dao thoa bén.

3.4.3.15. Tinh lyc tac dung 1&n b truyén b dao ngang.

500

Hinh 3.4.28 - Téng luc tac dung 1én dao
Céc luc tac dung 1én dao gdm co:
R=U+Q+F

trong do:

Q-luc can cit

U-Luc quan tinh cta dao.

F-Luc ma sat gitta dao v&i moi trudong nudce.

Ta c6 luc cét tac dung 1én mdi ludi dao 1a: 64N

vy v6i 26 ludi dao gan trén thanh dao di dong ngang thi lyc can cit la:
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Q=64.26=1664 N
-Theo 3.10[6] ta co:
U=M, & r

Md =20 kg
240.2
=
60

7 =87 rad/s

r=0,0375m
U =20(87)".0.0375=473N
-Theo 3.12[6] taco:
F=yfSV*
y-trong lugng riéng cia nudc.
7 =10000N / m*

f-Hé s6 ma sat tinh theo 3.13[7] :

120139242238
2,08+ L

b

=0,21

(L=2 m chiéu dai cta dao cit)
S-dién tich bé mit dao tiép xuc véi nudc.
S =0,075.1 =0.075 m’
V=0,6 m/s

D61 voi bé mat nhan chon hé s6 k=2

F=10000.0,21.0,075.0,5 *=40 N

Vay tong luc tac dung 1én dao 1a.

R=1664 +473+40=2177 N
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3.4.3.16. Tinh tiét dién thanh truyén ciia co ciu tay quay dao ngang.

SO0

2183

Hinh 3.4.29 - Biéu d6 ndi luc thanh truyén dao ngang
Ta co:

Iic tac dung vao thanh truyén 1a luc doc truc

N, =R, = R ;= 2177 =2183N
cos4.3 0,9972

Thanh truyén lam bang thép C50. [6] = 640N/mm” ;6,, = 380N/mm” ;
[z]=0,4.060 =152 N/mm’

goi d 1a dudng kinh thanh truyén, ta co:

gs [No4_ 21834
zlo]  \3,14.640

Chon d = 15mm.
3.4.3.17. Tinh tiét dién tay quay dao ngang.
Gia st tay quay co tiét dién hinh chir nhat 20x30mm
Lam bang thép C50 co:
[6] = 640N/mm” ;
Gep = 380N/mm” ;
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[c]=0,4.60 =152 N/m

37.5
Ml:}/_
=
R
Ru
Twlx Hm
2183 32
Qx - M
=)

Hinh 3.4.30 - Biéu d6 ndi luc tay quay dao ngang

Ta sé kiém nghiém bén tay quay.
Kiém bén theo 6,

Theo 4.1[5] ta co:

M .
o = mx 86 57 10N/ = 27N/mm

T T 0,02.0,03°

Kiém bén theo T max

Theo 4.2[5,4] ta co:

M
T _3Mp 32213 =55.10° N/m’ = 5,5N/mm’
2 A 2 0,02.0,03
O, <lO]
T <[7]
Vay tay quay thoa bén.
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3.4.3.18. Cong suit dong co cho bd dao ngang.

M. .n
_ My _ 83.240 o LKW
9736 9736

Trong d6: My = Ro.r=2213.0,0375=83 Nm
ng =240 vong/phut
Vay chon cong suat cho dong co bd dao ngang 1a N = 3kw

Bang 3.4.2- cac thong cuia b dao cit

Tén goi Tri s6
Hanh trinh chay dao S 0.075 m
B¢ rong ludi dao t 0.075 m
Khoang céch giita 2 dao ¢ dinh 0.075 m
Chiéu dai tay quay r 0,0375 m
Chiéu dai thanh truyén dao dung 0,75 m
Chiéu dai thanh truyén dao ngang 0,5 m
B¢ day ludi cit p 0,002 m
Géc sic ludi dao & 30°

Goc nghiéng ludi cit a 30°
Chiéu cao cua ludi dao hy 0,08 m
Chiéu dai bo dao ngang 2,44m
Chiéu dai bo dao ding 1.55m
Cong suat dong co bo dao ngang 3 kw
Cong suat dong co bo dao dimg 2 kw
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Hinh 3.4.32 - Dao cat duoc gan vao thanh bt dao.
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3.5. TINH TOAN HE THONG BANG TAI TREN MAY CAT RONG

Khi may 1am viéc (tién v6i van téc dinh mirc), rong dugc dao cat gdc phdi hop véi hai dao
doc cét dong thoi 1am cho khéi rong duoc d6 ap vao bang tai th nhat va duoc bing tai
chuyén vao trong phia trong 1én bang tai sé 2, tir day lai tiép tuc dugc bang tai 2 dich vao

trong theo so d nhu hinh v&

Hinh 3.5.1 - Bo tri 3 bing tai trén may

Khéi rong

Hinh 3.5.2 B4 tri 3bang tai trén may

3.5.1. Tinh toan bang tai xich
3.5.1.1. Tinh toan bang tai xich thwr 1

Bing tai xich thtr nhat c6 tac dung van chuyén rong, cd vira cat xong 1én boong may, bang
tai xich hoat dong lién tuc, c6 van tdc 16m nhét trong ba bang tai va phai c6 tac dung gitp

cho rong c6 nhanh chdng thoat nudce.
Dir liéu tinh toan
Khao sat thyuc té ta c6 1dm? c6 30 cay rong, 40 cdy twong dwong 0,7 Kg
S6 bang tai: 02
Chiéu dai bang tai; 1 = 5,m;

Bé rong bang tai; B = 0,8m
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Chiéu cao hanh bén; h = 0,8m

Tai trong P = 1000 kg

Ning suét thé tich V =90 - 140 m’/h

Khoéi lugng riéng cua vat liéu van chuyén y = 250 - 300 kg/m’
S6 moto thiy luc diéu khién quay bang tai 01

Xi lanh diéu khién thuy luc ning ha bang tai 02
Goc nghiéng van chuyén 30°

Vian tdc ctia may cit rong V =2 Km/h = 0,55 m/s
Chiéu dai cia dao cit L =2m

1m? = 3000 cay

40 cay tuong duong 0,7 Kg

Khéi luong vat lidu trén mot mét dai ¢, = %.o, 7= 52,5kG/m

Ning suat bang tai Q = 52,5.2.0.55 = 57,75kg/s = 210 Tan/gid

Tir cong thirc 3.2[5]tinh van tdc bang tai xich
,— 210 210
3,6F.g 3,6.0,8.300

=0,24m/s

Chon v=0,3 m/s
F - dién tich mat cit ngang F=0,4.2=0,8 m?
Trong lugng bang trén mot mét dai q, = 29 kG/m
Ttir cong thire 3.7[5] tinh luc can chuyén dong ¢ nhanh khong tai

W,= q,(L,.f- H)=29.(4,33.0,6- 2,5)= 2,842kG

Tir cong thire 3.6[5] tinh lyc can chuyén dong & nhanh c6 tai:
w,=(g,+ qv,).(Lng.er H)= (29+ 57,75).(4,33.0,6+ 2,5)= 442,25kG
Ttr cong thuce 3.8[5] tinh
Luc kéo cang tai diém 2
S, =8+ W =S, +2,842 kG

Lyc can ¢ doan cung 2-3
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W,3=0,08.S,=0,08.S,+ 0,227 kG
Luc kéo cang tai diém 3
S;=8,+ W,3=1,08S, + 3,07 kG
Luc kéo cing tai diém 4
S4=S;+W.= 1,08S,+ 445,32 kG
Tacd S;=S., Sa=Sio=S;.¢
Duva vao Bang 2.1[5] ta co:
Goc om a =180, f=0,2 b ¢/“=2,56
Tacod: 1,085, +445,32=S,.¢/“=2,56 S,
S1 = Siin = 300,9kG
S, =303,742 kG
S; =328,04 kG
S4 = Siax =770,3 kG

Hinh 3.5.3- Bang tai xich thu 1

e Chon ddng co cho bing tai thir nhat

Tir cong thirc 3.9[5] tinh lyc can chuyén dong cua bang xich trén dia xich chu dong

W, = 0,05(S,. + S, )=5356kG

Ttr cong thire (3.10) tinh luc kéo trén banh xich dan dong
Wiy = Snax = Sin + Wy = 522,96 kG

Tir cong thie 3.11[5] tinh cong suit ctiia dong co
w,v L2 522,96.0,3

= k2= =12, = 1,95kW
102.0,95

b

1024
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Tir cong thirc 3.12[5] tinh cong suit tang dan dong
N,= N.h=1,95.0,95= 1,86kW
3.5.1.2. Tinh toan bang tai xich thir 2

Bing tai xich thir hai dung dé chira rong, c¢6 duoc d6 xudng tir bing tai thir nhat. Rong, cd
trén bang tai thir hai chat thanh timg dong vi vay bang tai thir hai hoat dong khong lién tuc

ma gian doan va c6 van téc nho hon bang tai thir nhit xem hinh 3.5.2
e Dirli¢u tinh toan
S6 bang tai: 02
Chiéu dai bang tai; | = 5m
Bé rong bang tai; B = 0,8m
Chiéu cao hanh bén; h = 0,8m
Ning suit cua bang tai Q =100 (Tan/h)
Tai trong: P =2000kg
Khdi lwgng thé tich ctia vat liéu van chuyén y = 250 - 300 kg/m3
S6 moto thity luc diéu khién quay bang tai 02
Xi lanh diéu khién thuy lyc nang ha bang tai 0
Goc nghiéng van chuyén 0
Tir cong thie 3.2[5] tinh van tdc bang tai xich.

y= L: 0,07m/s
3600.F.g

F - dién tich mat cit ngang F=0,8 .1,7 =1,36 m’
Chon v=0,1 m/s
Tur cong thue 3.2[5] tinh trong Iuwgng vat li€u trén mot mét dai

P _ 2000 _

= 400kG / m
=7 5

Trong lugng bang trén mdt mét dai q, =29 kG/m
Tir cong thirc 3.7[5] tinh lyc can chuyén dong & nhanh khong tai
Wy = qy(Loy-f - H)= 29.(5.0,6- 0)= 87kG

Tir cong thirc (3.6) tinh lyc can chuyén dong & nhanh c6 tai
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W, = (q,+ 4, Lyy-f + H)= 29+ 400).(5.0,6+ 0)= 1287kG
Tur cong thuc 3.8[4]tinh
Luc kéo cang tai diém 2
S,= S8+ W, =S +87kG
Luc cén ¢ doan cung 2-3:
W,3=0,08.S,=0,08.S,+6,96 kG
Luc kéo cang tai diém 3
S;=S,+W,; = 1,085+ 93,96 kG
Luc kéo cang tai diém 4
S4=S;+W= 1,08S,+ 1380,96 kG
Tacd:S;=S., Ss=Sui="S;.¢’
Duwa vao Bang 2.1[5] ta c6
Goc om a =180, f =0,2 b ¢/“=2,56
Tac6 : 1,085, + 1380,96 = S;.e’*
Si = Smin 933,08 kG
S, =1020,08 kG
S;=1101,69 kG
S4 = Siax = 2388,69 kG

| Sm |
3S3 = S44

— c
2s, S 1

Hinh 3.5.4 - bang tai xich thur 2
Chon dong co cho bang tdi thw hai
Tir cong thirc 3.9[5] tinh luc can chuyén dong ciia bang xich trén dia xich chu dong
W, =0,05(S,..t S..)=166,09 kG

max

Ttr cong thire 3.10[5]tinh lyc kéo trén banh xich dan dong
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I/th = Smax _Smin +de = 162197 kG

Tir cong thie 3.11[5] tinh cong suit ctia dong co

g Py 1020701
102,/ 102.0,95

Tir cong thire 3.12[5] tinh cong suit tang dan dong
N,=Nn=2.0,95=1L9%W

Cong suat cua moi dong co

N, =N, =2 =1k
2

3.5.1.3. Tinh toan bang tai xich thur 3

Bing tai xich thir ba ding dé chira rong, c6 duogc chuyén qua tir bang tai thir hai va dugc
dung dé van chuyén rong, c6 1én bd hodc bo phan trung gian. Rong, co trén bing tai thir ba
cling chit thanh timg ddng vi vy bang tai thir ba hoat dong khong lién tuc ma gian doan va

¢6 van téc nho hon bang tai thir nhat.
Dir liéu tinh toan
S6 bang tai 02
Chiéu dai bang tai; 1 = 3m
Bé rong bang tai; B = 0,8m
Chiéu cao hanh bén; h = 0,8m
Ning suat cua bang tai; Q = 100 Tan/gio
Tai trong P = 1200kg
Khéi lugng riéng cua vat liéu van chuyén y = 250 - 300 kg/m3
S6 moto thity luc diéu khién quay bang tai: 02
Xi lanh diéu khién thuy luc ning ha bang tai: 02
Chiéu cao nang toi da 1,5m
Tir cong thirc 3.2[5] tinh van tdc bing tai xich.

y= L» 0,07m/s
3600.F.g

F - dién tich mat cit ngang = 1,7.0,8 = 1,36 m’
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Chon v=0,1 m/s
Twr cong thuc 3.2[5] tinh trong lugng vat li€u trén mot mét dai

P $= 400kG /m

qw z
Trong lugng bang trén mot mét dai: q, = 29 kG/m
Tir cong thirc 3.7[5] tinh luc can chuyén dong ¢ nhanh khong tai

Wy = qyLy,.f- H)=29.2,6.0,6- 1,5 =1,74kG

Tir cong thirc 3.6[5] tinh lyc can chuyén dong ¢ nhanh c6 tai
W,=(q,+ g )(L,.f+ H)= 29+ 400).(2,6.0,6+ 1,5)= 1312,74kG
Twr cong thuc 3.8[5]tinh

Luc kéo cang tai diém 2

S, =8,+W, =8 +1,74kG

Lyc can ¢ doan cung 2-3

W,;3=0,08.85,=0,08.S,+0,14 kG

Luc kéo cang tai diém 3

S;=S,+W,; =1,08S,+ 1,88 kG

Luc kéo cang tai diém 4

S,=S;+W.= 1,08S;+ 1314,62 kG

Tacod:S;=S., Sa=Syio=S;.¢*

Duva vao Bang 2.1[5] ta co

Goc om a =180, f =0,2 b ¢ =2,56

Tacé : 1,085+ 1314,62 =S;.¢’*

S| = Siin = 888,26 kG

S, =890 kG

S;=961,2 kG

S4 = Siax = 2274 kG
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2 S
Hinh 3.5.5. Béang tai xich thtr 3
e  Chon dong co cho bang tai thir ba

Ttr cong thie 3.9[5] tinh luc can chuyén dong ctia bang xich trén dia xich chu dong
W, =0,05(S, ..+ S..)=158113 kG

Tt cong thire 3.10[5] tinh luc kéo trén banh xich dan dong
w,=S8 .- S.+tW,=1543,85kG

mq

Tir cong thirc 3.11[5] tinh cong suat dong co
/4 ) 1543,85.0,1

= f 2w
102.0,95

= 1,92kW
102.4

o Lo

Tir cong thirc 3.12[5] tinh cong suit tang dan dong
N,= N.h=1,92.0,95= 1,83kW

Cong suat cua moi dong co:

3.5.2. Tinh toan dia xich
3.5.2.1. Chon dia xich cho truc bing tai s61
Dir li€u tinh toan
Chon vat liéu lam dia xich
Thép 45 t6i, dat d6 ran HRC45- g suét tiép xic [ S ] = 800 Mpa
Z =10 rang
Cong suit tryc tang ddn dong P = 1,86kW
Budc xich t =76,2 mm

S dia xich trén truc 1 13 08
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Van tdc cua dia xich dan dong v=0,3 m/s

Tur cong thie 3.22[5] tinh duong kinh vong chia dia xich

¢ 76.2
d = = 102 _ 946,588
T TTI80° L 180° i
Sin Sin
z 10

Tt cong thuc 3.23[5] tinh duong kinh dinh
S o)
d. =t %,5 + cot & :
al 8 co gé;%

é o
d =762.8,5+ cotggﬁ?ﬁ: 272,619mm
g 10 o

al

Twr cong thire 3.24[5]tinh ban kinh géc lugn chan rang
r = 0,505.d,= 0,505.28,58 = 14,4329mm
d;=28,58 mm

Tt cong thuc 3.25[5]tinh duong kinh day
de=dy —2r=217,722mm

Tur cong thire 3.26[5] tinh ban kinh profin rang
R=1,2.t=91,44 mm

Tir cong thirc 3.27[5] tinh s6 vong quay cua dia xich
_ 60y 60.0,3
tz 0,0762.10

=23,62(v/ p)

Tir cong thire 3.28[5] kiém nghiém do bén tiép xuc cua dia xich

k(FK, +F)FE
dH:0,47\/ r‘(t d Vd)

vd

£ ld ]

k.- hé s6 ké dén anh huéng cia sb ring dia xich
Vé6i z=10=>k,=0,59

Hé sb phan b tai trong: kg =1

K- hé sb tai trong dong

Kq=1,2 tra Bang 5.6 [4] tai trong va dap

M6 dun dan hoi: E =2,1.10° Mpa

Dién tich chiéu ban 1& Bang 5.12 [2] chon A = 645 mm®
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Twr cong thace 3.29[5] tinh lyc va dap
Fua=13.10"n.m=13.107. 23,62 .76,2> . 1 = 13,58 (N)

p=76,2
n=23,6 (v/p)
m=1

Tt cong thuc 3.20[5] tinh lyc vong

p = 1000.P_ 1000186 _ 0

% 0,

Tur cong thirc 3.21[5]tinh lyc tac dung 1én truc F,=k, . F,=1,15.6200 =7130 N
ky- hé s6 ké dén trong lugng xich k, = 1,15

Tu cong thirc 3.22[5] tinh luc tac dung 1én truc clia mdi dia xich
F,=F,=..=F,=891,25N

=> d, = 200,1MPa £ [d, ]

Do ben tiép xuc cua rang dia xich dugc thoa bén

3.5.2.2. Chon dia xich cho truc 2
Dtr liéu tinh toan
Chon vat liéu lam dia xich
Thép 45 t6i, dat 46 ran HRC45- (mg sudt tiép xuc [ 5 1] = 800 Mpa
Z =10 rang
Cong suit tryc tang dan dong: P= 1,9kW
Budc xich: t =76,2 mm
S6 dia xich trén truc 2 1a 08
Van tbc cia dia xich dan dong v = 0,1 m/s

Tur cong thie 3.22[5] tinh duong kinh vong chia dia xich

¢ 76,2
d = = 152 546,588
T T80 L 180° i
Sin Sin
z 10

Twr cong thuc (3.23) tinh duong kinh dinh
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d, = 76,2.%),5+ cotggx@%: 272,619mm
g 10 o

Tur cong thic 3.24[5] tinh ban kinh géc lugn chan rang
r =0,505.d,= 0,505.28,58 = 14,4329mm
Twr cong thuc (3.25)[5] tinh duong kinh day
dr=dy; —2r=217,722 mm
Tur cong thire 3.26[5] tinh ban kinh profin rang
R=1,2.t=91,44 mm

Tir cong thirc 3.27[5] tinh s vong quay cia dia xich
_ 60y 60.0,1

_ —7.87(v/
1z 0.0762.10 v/p)

Tir cong thire 3.28[4] kiém nghiém do bén tiép xuc cua dia xich

k(F.K, +F)FE
dH:0,47\/ r'(t d vd)

vd

£ 4]

k.- hé s6 ké dén anh huong cia sb ring dia xich

Vé6i z=10=>k,=0,59

Hé s6 phén b tai trong - ky = 1

K- hé sb tai trong dong

Kq=1,2 tra Bang 5.6 [4] tai trong va dap

Mo dun dan héi E =2,1.10° Mpa

Dién tich chiéu ban 1& Bang 5.12 [2] chon A = 645 mm®
Twr cong thic 3.29[4] tinh lyc va dap
Fu=13.10"n.t’m=13.107. 7,87 .76,2° . 1 = 4,53 (N)
p=76,2

n="7,87 (v/p)

m=1

T cong thire 3.20[4] tinh lyc vong
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e 1000.P _ 1000.1,9
' v 0,1

= 19000N
Twr cong thuc (3.21) tinh lyc tac dung 1én truc
F.=k,. F;=1,15.19000 =21850 N
k, - hé s ké dén trong lugng xich k, = 1,15
Tu cong thirc 3.22[4] tinh lyc tac dung 1én tryc ctia mdi dia xich
F,=F,=...=F,=2731,25N
=> d, = 348,03MPa £ [d, ]
Do bén tiép xtc cua rang dia xich dugc thoa bén
3.5.2.3. Chon dia xich cho truc 3
Dir liéu tinh toan
Chon vat liéu lam dia xich
Thép 45 t6i, dat 46 ran HRC45- (mg sudt tiép xuc [ S ] = 800 Mpa
Z =10 rang
Cong suit truc tang dan dong: P = 1,83k
Budc xich: t =76,2 mm
S6 dia xich trén truc 3 1a 08
Van tdc cua dia xich dan dong v=10,1 m/s

Twr cong thuce 3.22[4] tinh dudng kinh vong chia dia xich

¢ 76,2
d = =52 546,588
T80 . 180° i
Sin Sin
z 10

Tur cong thic 3.23[4] tinh dudng kinh dinh
180
d, =76, 2.{0, S5+cotg [WH =272,619mm
Tur cong thic 3.24[4] tinh ban kinh goc luon chan rang
r =0,505.d, =0,505.28,58 =14,4329mm

Tur cong thuc (3.25) tinh duong kinh day
de=dy —2r=217,722 mm
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Twr cong thue (3.26) tinh ban kinh profin rang
R=1,2.t=91,44 mm
Tir cong thirc 3.27[4] tinh sé vong quay cua dia xich

60w 60.0,1
tz  0,0762.10

7,87(v/ p)

Tir cong thirc 3.28[4] kiém nghiém do bén tiép xuc cua dia xich

k(FK,+F)E
dH:0,47\/ r(t d vd)

vd

£ [d]

k.- hé s6 ké dén anh huéng cia sb rang dia xich

Véi z=10=>%k,=0,59

Hé s6 phan bd tai trong kg =1

Kg: hé sb tai trong dong

Ky4=1,2 tra Bang 5.6 [4] tai trong va dap

Mo dun dan hoi E =2,1.10° Mpa

Dién tich chiéu ban 1& Bang 5.12 [4] chon A = 645 mm”
Tur cong thic 3.29[4] tinh lyc va dap

Fui=13.10"n.’m=13.10"7. 7,87 .76,2° . 1 = 4,53 (N)

p=76,2
n=7,87 (v/p)
m=1

Tt cong thuc 3.20[4] tinh lyc vong
1000.P _ 1000.1,83 _

v

F = 18300N

Tt cong thuc 3.21[4] tinh lyc tdc dung Ién truc
F.=ki. F;=1,15.18300=21045 N
ky- hé s6 ké dén trong lugng xich k, = 1,15
Tu cong thirc 3.22[4] tinh luc tac dung 1én truc clia mdi dia xich

F,=F,=..=F,=2630,625N
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=> d, = 341,57TMPa £ [d,]

Do ben tiép xuc cua rang dia xich dugc thoa bén

3.5.2.4. Tinh toan thiét ké truc tang din dong
3.5.2.4.1. Tinh toan thiét ké truc din dong bing tai thir 1
Dir liéu tinh toan
Duva vao Bang 10.1 [3]
Chon vat li¢u lam truc 1a thép 45 c6 d, = 600MPa
Ung suit udn cho phép [¢F 70MPa

Ung suét xoén cho phép [t T 0,5[d} 35MPa

Cong sut trén truc P =1,86 kW
S6 vong quay ctia dia xich n = 23,62 v/ph
Luc tac dung Ién tryc cia mdi dia xich

F,=F,=..=F,=891,25N

Tir cong thirc 3.32[4] tinh momen xoan trén truc

7=29.5510° Nmm
n

1,86
23,62

T= 9,55.10° = 0,752.10° Nmm

Twr cong thue 3.33[4]tinh so by dudng kinh truc

5 T
3
0,2.]¢ ]

6
g T Josziet o
0.2[] \ 0235

Chon so bo duong kinh tryc 1a 55 mm

Tra Bang 10.2 [2]chon duong kinh 6 lin 13: by=29mm
Tur cong thuc 3.34[4] tinh chiéu dai moayo dia xich
I =(1,2...1,5)d = 66...82,5mm

Chon 1, =70 mm
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Tir cong thirc 3.35[4] tinh chiéu dai moayo nira khép nbi
[, = (1,2...1,4)d = 66...77Tmm

1170
1370
1570
1770
1910

Hinh 3.5.6 - chiéu dai doan truc thi nhét

Tt cong thire 3.38[4] tinh lyc hudng tdm ctia mdi dia xich

Tir cong thirc 3.39[4] tinh luc luc vong cua khép ndi (ndi truc xich)

6
p o 2T 20,752.10°

, 12198N
D, 123,3

Tir cong thirc 3.50[4] tinh dudng kinh vong chia dia xich ctia khdp ndi (nbi truc xich)
D= —t =L 153 3m
180°  sin(180/10)

z

sin

Tir cong thirc 3.51[4] tinh lyc hudng tim cta khép ndi
F,=0,2.F = 0,2.12198= 2439,6N

100, 140 200 _, . 200 _, _ 200 _, 330 200 _,_ 200

‘ . 200
\ \ | | \ \ \

i 140 _,
Rivs
e
X

HHRAA R

Hinh 3.5.7 - So dd phan b luc tac dung cua truc 1

Fr
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Ta c6 phan luc tai cac géi do
Ry =0 R,=3430N
R,=0" R, =6139,38N

100‘140i 200 i 200 i 200 i 330 i 200 i 200 i 200 1140‘
Rya Rivs
o ) Y Y Y N M
= {x X X X X X X x —==
X o E\T‘ I\T‘ | K\_‘J L\_‘J M\T‘ N\T‘ B
Frl Fr2 Fr3 Fr4 Fr5 Fr6 Fr7 Fr8
244 KN
My ﬁ\ mm
274 KN 480,2 KN
&
835,7 KN 988 KN
318 KN
1219 KN
1424 KN 1469 KN
T
mm
752 KN

Hinh 3.5.8 - Biéu d6 phan bd mé men truc bang tai s 1

T cong thuc 3.52[4] tinh duong kinh cac doan truc
M

3 td

1 0,1[d]

Tir cong thire (3.53) tinh M,, = [M?+ M+ 0,75

Puong kinh tai khép nbi

M, =40,75.(0,752.10°)* = 651251,1Nmm

Chon d, = 50mm

Puong kinh tai tiét dién A

M, = \/(244.103)2 +0,75.(752000)* = 695459, 6 Nmm
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Chon d, = 55mm

Puong kinh tai tiét dién D

M,, = \J(274000)* + 0,75.(752000)° = 706543,7 Nmm

Chon d, = 60mm

Puong kinh tai tiét dién E

M, = \/(835700)2 +0,75.(752000)° = 1,06.10° Nmm

Chon d, = 65mm

Puong kinh tai tiét dién I

M, = \/(1,219.10°)* + 0,75.(752000) = 1,382.10° Nimm

Chon d, = 70mm

Puong kinh tai tiét dién J

M, = \J(1,424.10°)* + 0,75.(752000) = 1,565.10° Nimm

Chon d, = 75mm

Puong kinh tai tiét dién K

M, = \J(1,469.10°)* + 0,75.(752000)> = 1,606.10° Nimm

Chon d, = 75mm

Puong kinh tai tiét dién L
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M,, = \/(1,381.10°)* + 0,75.(752000)* = 1,526.10° Nimm

Chon d, = 70mm

Puong kinh tai tiét dién M

M,, = /(988000 + 0,75.(752000)° = 1,183.10° Nimm

Chon d,, = 65mm

Puong kinh tai tiét dién N

M, = \/(480200)* + 0,75.(752000)° = 809147, 72 Nmm

Chon d,, = 60mm

Puong kinh tai tiét dién B

M, = 4/0,75.(752000)> = 651251,1Nmm

Chon d, = 55mm

@8

@75
@70
?65

U] o0

o 955

Hinh 3.5.9 - hinh b tri banh xich va két cau truc bang tai s6 1

3.5.2.4.2. Tinh to4n thiét ké truc din dong bing tai thir 2
Dtr liéu tinh toan
Duwa vao Bang 10.1 [3]

Chon vat li¢u lam truc 1a thép 45 c6 d, = 600MPa
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Ung suét udn cho phép [¢F 70MPa
Ung suit xoan cho phép [t F 0,5[d}F 35MPa
Cong suét trén truc P = 1,9 kW
S6 vong quay trén truc n = 7,87 v/ph
Luc huéng tam tac dung 1én truc cia mdi dia xich
F,=F,=...=F,=2731,25N
Tir cong thire 3.32[4] tinh momen xoan trén tryuc:
T= %9,55.106Nmm

s L9
87

b

9,55.10° = 2,3.10° Nmm

Tur cong thic 3.33[4] tinh so b duong kinh truc

3 3 T
0,2.]¢ ]

3

Chon so bo duong kinh tryc 1a 80 mm

Tra Bang 10.2 [2]chon duong kinh 6 1an 13 by =39mm

Tir cong thirc 3.34[4] tinh chiéu dai moayo dia xich
[,=(1,2...1,5)d = 96...120mm
Chon Im =100 mm

Tir cong thire (3.35) tinh chiu dai moayo ntra khop ndi
[, = (1,2...1,4)d = 96..112mm

Chon lkn =100 mm
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840 |

Hinh 3.5.10 - Chiéu dai cta truc bang tai sd 2

Tur cong thire 3.38[4] luc hudng tAm tac dung 1én tryc cia méi dia xich:

21850

I
I
T
I

2731,25N

r1: rz_ -----

Tir cong thire (3.39) tinh luc luc vong cta khép ndi (ndi truc xich)

6
g 2223000 0y
D, 196,27

Tir cong thirc 3.50[4] tinh dudng kinh vong chia cua dia xich khép ndi (ndi truc xich)

D= —t = %8 196 27mm
sin 180 sin(180/12)

z

Tir cong thirc (3.51) tinh lyc hudng tim cta khép ndi
0,2.F, _ 0,2.23437
2

100, 140_,_ 200 _,_ 200 _, _ 200 _, 330 _ 200 _,_ 200 _,_ 200 _,
| | | | | | | ~Ron

LR
IRNRNR AR

Fr5 Fr6 Fr7 Fr8

Fy=F,=

= 2343,7N

Fr

=]
<

Hinh 3.5.11 - so d0 phén b lyuc tac dung cla truc bang tai 2

Ta c6 phan lyc tai cac goi do:

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 148 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

Ry, =0 R, =132687N
Ry, =0 R, =13268,7N

200 _,_140_,100
B Fr

100, 140i 200 . 200 200 330 i 200 i 200 |
Rya
F
Ul T L | L
— X X X X X X X —
X ) D\T‘ E\T‘ I\T‘ J\T‘ K\T‘ L\T‘ N\_‘J B Y
4 Fr5 Fr6 Fr8

My@\ %\ mm

bl

1]
.

I}
\
Fr7

2933,88

4026,38 KN

4572,63 KN

2300 KN

Hinh 3.5.12 - biéu d6 momen cta truc thi 2

Tur cong thire 3.52[4] tinh duong kinh cac doan truc
M

3 il

0.1]

Tir cong thire (3.53) tinh M, = [M2+ M?+0,75:°

Puong kinh tai tiét dién K va J
M

3 L

d
" 01

M, = J(4,572.10°) + 0,75.(2,3.10°)* = 4,987.10° Nmm
Chon d, = d, = 90mm

Puong kinh tai tiét dién I va L

M

3

d
£ 70,1[d]

M, = \/(4, 026.10°)* +0,75.(2,3.10°)* =4,49.10° Nmm
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Chon d, = d, = 85mm

Puong kinh tai tiét dién E va M

M

3 td

d
> 40,1[]

M, =4/(2,933.10°)* +0,75.(2,3.10°)* =3,545.10° Nimm
Chon d, = d,, = 80mm

Puong kinh tai tiét dién D va N

M
dy > o
?={/0,1[6]

M, =+(1,295.10°)* +0,75.(2,3.10°)* =2,375.10° Nmm

Chon d,, = d,, = 75mm

Puong kinh tai tiét dién A va B

M

3 td

d
7 0,1[]

M, = \/(0,2344.106)2 +0,75.(2,3.10°)* =2,005.10° Nmm
Chon d,= d, = 70mm

Puong kinh tai khép nbi

M, =4/0,75.(2,3.10°)* =1,992.10° Nimm

Chon d, =d, = 65mm

|

\

i

\

U] e
Tﬂr @80
i
ﬁ @70
] 965

Hinh 3.5.13 - truc bang tai 3
3.5.2.4.3. Tinh toan thiét ké truc din dong bing tai thir 3
Dtr liéu tinh toan
Duwa vao Bang 10.1 [3]
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Chon vat li¢u lam tryc 1a thép 45 c6 d, = 600MPa
Ung suat uén cho phép [} 70MPa

Ung suit xoan cho phép [t F 0,5[d}F 35MPa
Cong sudt trén truc P = 1,83 kW

Luc vong cua dia xich

F,= F,=...= F,=2287,5N

Ttir cong thire 3.32[4] tinh momen xoan trén tryuc:
_P 6
T==9,55.10° Nmm
n

_ 1,83

T 79,55.1062 2,22.10° Nmm

Tur cong thue 3.33[4]tinh so by duong kinh truc

5 T
3
0,2.] ]

6
g T 2200
0.2[r] \ 0,235

Chon so bo duong kinh tryuc 1a 80 mm

Tra Bang 10.2, [2]chon duong kinh 6 1an 1a by=39mm
Tir cong thirc 3.34[4] tinh chiéu dai moayo dia xich
1 = (1,2...1,5)d = 96...120mm

Chon I, = 100 mm
Tir cong thirc 3.35[4] tinh chiéu dai moayo nira khép nbi

1, = (1,2...1,4)d = 96..112mm

Chon I, = 100 mm
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1170
1370
1570
1770
1910
2010

Hinh 3.5.14 - Chiéu dai cua doan truc bang tai 3

Ttr cong thire 3.38[4] luc hudng tdm tac dung 1én tryc ctia mdi dia xich
F,=F,=..=F,= ¥= 2630,625N
Tir cong thirc 3.39[4] tinh lyc luc vong ciia khdép ndi (ndi truc xich)

_ 2T _ 2.2,22.10°

= = 22621,9N
D, 196,27

Tir cong thirc 3.50[4] tinh dudng kinh vong chia cta khép ndi (ndi truc xich)

D, = ! = 0.8 _ 6,27mm
. 180°  sin(180/12)
SIN ———
z
Tir cong thirc 3.51[4] tinh luc hudng tdm ciia khdp ndi
oo = W2E 02220219 )0 0
2 2
100, 140, 200 _,_ 200 ___ 200 _, 330 200 . 200 _,__ 200 _,_140_ 100

Frm N RI_I \ \ \ \ \ \ |_| R:/R )

”Mw ww‘f

Hinh 3.5.15 - so d6 phan bd luc tac dung cua truc tht 3

Ta c6 phan lyc tai cac gdi d&
R,=0 R, =12784,7N
R,=0" R,=12784,7N
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10Q 140i 200 _ . 200 200 330 200 200 200

L)

: W HAHHRR,

L
B

226,2 KN
1247 KN
28253 KN
387T7.56 KN ™7703.68 KN
T mm
2220 KN

Hinh 3.5.16 - Biéu d0 momen cua truc thir 3

Ttr cong thuc 3.52[4] tinh duong kinh cac doan truc
M

3 td

0,1[d]

Tir cong thitc 3.53[4] tinh M, = /M2 + M+ 0,75

Puong kinh tai tiét dién K va J
M

3 td

d[
0.1[d]

M, = \/(4,403.10°) + 0,75.(2,22.10°)> = 4,804.10° Nimm
Chon d,=d, = 90mm

Puong kinh tai tiét dién I va L
M

3 td

d
£ o01[]

M, = \/(3,877.106)2 +0,75.(2,22.10°)* = 4,33.10° Nmm
Chon d, = d, = 85mm

Puong kinh tai tiét dién E va M
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M, = \/(2,825.106)2 +0,75.(2,22.10°)* =3,42.10° Nmm

Chon d, = d,, = 80mm

Puong kinh tai tiét dién D va N

M, :\/(1,247.1()6)2 +0,75.(2,22.10°)* =2,291.10° Nmm
Chon d, = d, = 75mm

Puong kinh tai tiét dién A va B

M
d > td
*=70.1[6]

M, = J(0,226.10°)* + 0,75.(2,22.10°)* = 1,936.10° Nmm

Chon d,= d, = 70mm

Puong kinh tai khép ndi
M

3 td

d
< No,1[]

M,, = /0,75.(2,22.10°)* = 1,992.10° Nmm

Chon d, = d, = 65mm

@100
390
380

|

|
0] o
ﬁ @70
L 965

@85

Hinh 3.5.17 - hinh truc bang tai 3

3.5.3. Tinh toan — kiém tra bén khép ndi
3.5.3.1. Tinh toan khép ndi ciia truc thir 1

Tir cong thirc 3.75[5] tinh momen xoan trén trén truc
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7=2955.10° Nmm
n

= 1’862 9,55.10° = 0,752.10° N.mm= 750N.m

Dura vao Bang 16.6 [2] chon kich thudc chu yéu ctia khép ndi tryc xich ta co
[T] =800 Nm
Nmax = 1000 (vg/ph)

d=50 mm
D =80 mm
L=150 mm

Khe ho lap ghép C = 1,8 mm

Chon xich éng con lin mot diy

Puong kinh chét 22 mm

Khoang céch gitra hai ma 23,15 mm

Budc xich: t = 38,1 mm

Tai trong pha hong Q = 70000 N

S6 rang Z = 10 rang

G,D*=0,96 Nm’
Dua vao Bang 16.7 [4] chon hé sb an toan ciia xich trong ndi truc xich [S]=7
Twr cong thue 3.76[4] luc vong tac dung 1én xich

p = 1000.P 1000186 _

% 0,

Tir cong thirc (3.77) kiém nghiém hé s an toan:
g QO _ 70000
L2.F  1,2.6200

=943 [S]=7

3.5.3.2. Tinh toan khép néi ciia truc thir 2

Tir cong thirc 3.75[4] tinh momen xo4n trén trén truc

= 29 5510° Nmm
n
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1,9

T= 27 9,55.10°= 2,3.10° N.mm = 2300N.m

Dura viao Bang 16.6[2] chon kich thude cha yéu ctia khdp ndi truc xich ta c6
[T]=2500 Nm
Niax = 700 (vg/ph)

d =80 mm
D =280 mm
L =240 mm

Khe hé lap ghép: C =2 mm
Chon xich éng con lin mot diy
Puong kinh chét 32 mm
Khoang cach gitra hai ma 31 mm
Budc xich t = 50,8 mm
Tai trong pha hong Q = 160000 N
Sb ring Z = 12 ring
G,D’=8,2 Nm’
Dura vao Bang 16.7 [2] chon hé sb an toan ciia xich trong ndi truc xich [S]=7

Tr cong thuce 3.76[4] luc vong tac dung 1én xich
1000.P _ 1000.1,9 _

F= 19000N
% 0,
Tir cong thirc (3.77) kiém nghiém hé s6 an toan
§=_Q__ 160000 _ o

CL2F  1,2.19000

3.5.3.3. Tinh toan khép ndi ciia truc thir 3

Tir cong thirc 3.75[4] tinh momen xo4n trén trén tryc:
_P 6
T= %9,55.10°" Nmm
n

1’837 9,55.10° = 2,22.10° Nmm = 2220N.m

T=

9
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Dura vao Bang 16.6 [2] chon kich thudc chu yéu ctia khép ndi truc xich ta co
[T]=2500 Nm
Niax = 700 (vg/ph)

d =80 mm
D =280 mm
L =240 mm

Khe hé lap ghép: C =2 mm
Chon xich dng con lan mot day
Puong kinh chét 32 mm
Khoang céch gitra hai ma 31 mm
Budc xich t = 50,8 mm
Tai trong pha hong Q = 160000 N
S6 rang Z = 12 rang
G,D* =82 Nm’
Dura vao Bang 16.7 [2] chon hé sb an toan ciia xich trong ndi truc xich [S]=7

Twr cong thue 3.76[4] luc vong tac dung 1én xich
1000.P _ 1000.1,83 _

F= 18300N
% 0,
Tir cong thirc (3.77) kiém nghiém hé s an toan:
§=_Q__ 160000 _ oo

CL2F  1,2.18300

3.5.3.4. Tinh toan chon then lip ghép

Chon then dung dé lap ghép banh xich 1én truc va ndi tryc 1a then bang.
Vit liéu lam then 1a thép 45 co6 [7,]= 60-90 MPa

Chiéu dai then bang chon theo diy: 6, 8, ..., 80, 90, 100, 110, 125, ...
Duya vao Bang 9.5[2] chon [5,]= 100 Mpa

Tinh toan diéu kién bén dap va bén cat:
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F
s, =—£|s
e

F
t=—1¢% |t
e

1 =(0,8...0,9)
I =(1,2...1,4)d
F - luc vong tac dung

Bang 3.5.1 - Két qua kiém nghiém then lip trén truc thir 1 thir 2 va thir 3

dmm) |Lt | bxh t t, F(N) o,(Mpa) | 7.(Mpa)
75 80 | 22x14 9 5.4 6200 14,35 3,52
70 70 | 20x12 7,5 4,9 6200 18,07 4,42
65 70 | 20x12 7,5 4,9 6200 18,07 4,42
60 63 18x11 7 4,4 6200 20,36 5,5
50 50 16x10 6 4,3 12198 | 56,73 15,24
90 100 | 25x14 9 54 19000 | 35,18 7,6
85 90 | 25x14 9 54 19000 | 39,1 8,4
80 80 | 22x14 9 54 19000 | 44 10,8
75 80 | 22x14 9 5.4 19000 | 44 10,8
65 63 20x12 7,5 4,9 23437 |76 18,6
90 100 | 25x14 9 5.4 18300 | 33,9 7,32
85 90 |25x14 9 54 18300 | 37,65 8,13
80 80 | 22x14 9 54 18300 | 42,36 10,4
75 80 | 22x14 9 54 18300 | 42,36 10,4
65 63 20x12 7,5 4,9 22621,9 | 73,28 17,95

Tat ca cac moi ghép then déu dam bao do bén dap va beén cat
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3.5.4. Kiém nghi¢m dd bén truc
3.5.4.1. Kiém nghiém truc bing tai thir 1
Kiém nghiém vé d6 bén moi
Vi vat ligu 1a thép 45 co
o, = 600MPa

0-1=0,436.0, =261,6 MPa
7—-1=0,58.0-1=151,7MPa

Béng 10.7 [1] w, = 0,05, =0

Vi céc tiét dién truc déu da ldy ting duong kinh nén trong trudng hop dang xét chi can kiém
nghiém hé s6 an toan & tiét dién nguy hiém nhat d = 75 — d6 1a tiét dién lap banh xich chiu
momen 16n nhat, c¢6 tip trung tmg suit do ranh then.

Vi tryc dugc gia cong trén may tién dat d0 nham Ra = 2,5 - 0,63 mm do d6 theo Bang
10.2[4] véi o, = 600MPa , hé sb tap trung tmg sudt do trang thai bé mat Kx = 1,06. Khong
ding phuong phap ting bén bé mit do d6 Ky = 1

Theo Bang 10.5[4] véi o, = 600MPa , dung dao phay ngén K_=1,76, K,=1,54.

Theo Bang 10.4[4] tra dugc: e, = 0,73,¢, = 0,71

Koo, Ko nyg

es eT

Do d6

Theo Bang 10.7 [4] v61 o, = 600MPa

Kiéu lap k6 tra dugc K _ 2,52, L 2,03
e, e,
Vay lay gia tri K - 2,52va K _ 2,03
eS eT

Twr cong thuc (3.58) tinh st/ = (2,52+1,06- 1)/1= 2,58

Tur cong thic (3.59) tinh K, = (2,03+1,06- 1)/1= 2,09

2
P-d;_ bj'hj(dj' hj)
32 Z.dj

Tu cong thire (3.62) tinh W, =

2
P-d,z-_ bj'hj(dj' hj)
16 2.dj.

Tuwr cong thirc (3.63) tinh W, =

Véi b=22mm , h=14mm , d=75mm
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Vay W;= 33756 mm’

Wi = 116549 mm’

1,906.10°
Tir cong thire 3.60[5] tinh o, =————=37,46MPa
= 33756
Tir cong thirc 3.61[5] tinh 7, =— =200 _3 26MPg
= 116549

Pé truc khong bi hong vi méi hé s6 an toan tai tiét dién j khong nho hon gia tri cho phép
SE LS, 2,5

261,6
Tt cong thuc 3.64[5] tinh S, ; = =2,
2,58.37,46+0,05.0
151,7
Tur cong thirc 3.65 [5] tinh S, = ————— =22,
7 2,09.3,226
2,7.22,5

Tir cong thitc 3.66 [5] tinh S, = =2,68>[5]=1,5+2,5

2,77 +22.5°

Do vay truc ddm bao an toan vé d6 bén méi
- Kiém nghiém vé d6 bén tinh
Vi vat liéu 1a thép 45 co: o, =360MPa
Tt cong thirc 3.70[5] tinh [s]= 0,85, = 0,8.360= 288MPa
M _ 1,906.10°

Tw cOng thirc 3.68[5] tinh s = —max —= 45,18MPa
01d  0,1.75

Tir cong thirc 3.69[5] tinht — tmx_— 792000 _¢ g\1p,
024 0.275

Tir cong thitc 3.67[5] tinhs , = /45,187 + 3.8,9° = 47,73MPa £ [s ]

Vay truc ddm bdo an toan vé dd bén tinh.
3.5.4.2. Kiém nghiém truc bing tai thir 2
Kiém nghiém vé d6 bén moi
Vi vat liéu 1a thép 45 co

s, = 600MPa

s - 1= 10,4365, = 261,6 MPa
t-1=0,58s - 1=151,7MPa

Bang 10.7[1] », = 0,05y, = 0
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Vi céc tiét dién truc déu da lay ting duong kinh nén trong truong hop dang xét chi can kiém
nghiém hé sb an toan ¢ tiét dién nguy hiém nhat d = 90, d6 1a tiét dién lip banh xich chiu
momen 16n nhat, c¢6 tip trung tmg suat do ranh then.

Truc dugc gia cong tre?n may tién dat d(;) nham Ra = 2,§ - 0,63 mm do d6 theo Bang 10.2[4]
V01 o, =600MPa , hé¢ sO tap trung Umg suat do trang thai bé mat Kx = 1,06 Khong dung phuong
phép ting bén bé mit do d6 Ky = 1

Theo Bang 10.5[4] v6io, = 600MPa , dung dao phay ngoén K,=1,76, K,=1,54

Theo Bang 10.4[4] tra dugc: e, = 0,7,e, = 0,7

K
dodo ~==2,514 K 55
b &

o

Theo Bang 10.7 [4] v61 o, = 600MPa

2 a2 K
kiéu lap k6 tra duogc: Ko _ 2,52, —L=2,03
& &

o

. K
Vay lay gia tri —==2,52 va £=2,2
&

[ea 87"

Tt cong thire (3.58) tinh K, = (2,52+1,06-1)/1=2,58
Tir cong thitc (3.59) tinh K,, =(2,2+1,06-1)/1=2,26

”-dj- bj'h./(dj_hj)2
32 2d.

J

Tur cong thurc (3.62) tinh W, =

2
zd) b.h(d,~h)
16 2.d,

Tt cong thure (3.63)tinh W, =

V61 b =25mm, h =14mm, d =90mm
Vay W;= 72116,14 mm’
W; = 203368,26 mm’

M. 4,57263.10°
TI‘I Céng thﬁ'C 360[5] tinh O-aj = o'm — J_D

= 63.41MPa
T w, T 72116,14

T, 23.10°

/2=—L—=
20, 2.203368,26

Tu cong thirc 3.61[5] tinh 7, =7, =5,655MPa

ax j

Dé truc khong bi hong vi moi hé sb an toan tai tiét dién j khong nho hon gia tri cho phép
[SF 15, 2.5
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2616
Tir cone thite 3.64[5] tinh S.., = ’ ~1.606
rcong thire 3.6413] tinh o, =5 e 4 10.05.0
Tir cong thirc 3.65 [5] tinh S DBL7T 5 ¢35
n . mn e = 5
1 cong thue = .09.5.655
20,613

Tu cong thuc 3.66 [5] tinh S, =
7 J1,606” +12,835>

=1,593 > [S] =1,5
Do vay truc ddm bao an toan vé d6 bén méi
- Kiém nghiém vé d6 bén tinh
Véi vat liéu 1a thép 45 co: o, =360MPa
Tt cong thirc 3.70 [5] tinh [s]= 0,85, = 0,8.360 = 288MPa

M, _ 4572.10°

Tur cong thirc (3.68) tinh s = —m ——= 62,716MPa
01d  0,1.90
Tir cong thirc 3.69[5] tinht — —ne_— 2390000 _ 5 geyp,
024 0,2.90

Tu cong thuc 3.67[5] tinhs , = J62,716> + 3.15,78% = 68,413MPa £ [s ]

Vay truc dam bao an toan vé d6 bén tinh.
3.5.4.3. Kiém nghiém truc bing tai thir 3
Kiém nghiém vé d6 bén moi
Vi vat lidu la thép 45 co

o, = 600MPa

o—1=0,436.0, = 261,6MPa
r-1=0,58.0—1=151,7MPa

Béng 10.7 [1] w, =0,05;y, =0
Vi cac tiét dién truc déu da 1y ting duong kinh nén trong truong hop dang xét chi can kiém

nghiém hé s6 an toan ¢ tiét dién nguy hiém nhat d = 90, d6 1a tiét dién lip banh xich chiu

momen 16n nhat, c¢6 tip trung tmg suit do ranh then.

Vi tryuc dugc gia cong trén may tién dat d0 nham Ra = 2,5 - 0,63 mm do d6 theo Bang
10.2[5] véi o, = 600MPa , hé s6 tap trung ng sudt do trang thai bé mat Kx = 1,06. Khong

ding phuong phap ting bén bé mit do d6 Ky = 1
Theo Bang 10.5[5] vdi o, = 600MPa , ding dao phay ngon K_=1,76, K =1,54
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Theo Bang 10.4[5] tra dugc: ¢, =0,7,¢, =0,7

Ko o514 K029,
&£ Er

o

Do d6

Theo Bang 10.7 [5] v61 o, = 600MPa

3 z K
Kiéu lap k6 tra dugc: K _ 2,52, —L=2,03
P &

o

, K K
Vay lay gid tri —<=2,52 vi —£=2,03
& &r

Tt cong thuc 3.58[5] tinh Kad/ = (2,52+l,06—1)/1 =2,58
Tt cong thue 3.59[5] tinh Krd/_ = (2, 03+ 1,06—1)/1 =2,09
2
P-d; ) bj'h./ (d/ 3 h./)
32 2.dj

Tuw cong thirc 3.62 [S] tinh W, =

)
Tir cong thire 3.63[5] tinh W, = pl"f by (2de ")
Vi b =25mm, h =14mm, d =90mm

Vay W;= 72116,14 mm’

W; = 203368,26 mm’

M, 4,403.10°
Tt cong thue 3.60[5] tinh 0, =0, =—=————-=061,05MPa
W~ 7211614
T. 6
Tir cong thire 3.61[5] tinhs, = 1, /2= —L = =219 _ 5 4601p,

20, 2.203368,26

Pé truc khong bi hong vi méi hé s6 an toan tai tiét dién j khong nho hon gia tri cho phép
[S]=1,5+2,5

261,6
Tur cong thic 3.64[5] tinh S, = . =1,66
2,58.61,05+0,05.0
o , , 151,7
Twr cong thac 3.65[5] tinh §,, =————=13,29
7 2,09.5,46
22,06

=1,647>[S]=1,5

Tl cong thire 3.66 [5]tinh S, =
T yL,66% +13,29°

Do vay truc ddm béo an toan vé do bén moi

- Kiém nghi¢m vé dg bén tinh
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Véi vat liéu 1a thép 45 co
o, =360MPa
Tt cong thirc 3.70[5] tinh [s]= 0,85, = 0,8.360 = 288MPa

6
Tir cong thirc 3.68[5] tinh s = s — 440310

= 60,4MPa

0,1.d° 0,1.90°
Twr cong thuc 3.69[5] tinht = Tma"3 = 22200030 = 15,23MPa
0,2d> 0,2.90

Tir cong thirc 3.67[5] tinhs , = \/60,4> + 3.15,23* = 66MPa £ [s ]
Vay truc dam bao an toan vé d6 bén tinh.
3.5.5. Tinh toan chon 6 lin
Ta chon 6 1an theo trinh tu sau day:
Chon loai 6 lan
Chon so bd kich thudce 6
Kiém nghiém kha ning tai ciia 6

Kiém nghi¢m kha nang tai tinh ctia 6

3.5.5.1. Chon 6 cho truc 1
¢ Dirli€u tinh toan
Puong kinh ngdng truc: d = 55mm
S6 vong quay n = 23,62 v/ph
Thot gian lam viéc LH = 10000h
Tir cong thirc 3.23[4] tinh lyc huéng kinh tac dung 1én 6 B

F,= F+ F3 = 3430N

Tir cong thirc 3.24[4] tinh luc hudng kinh tic dung 1én 6 A

F, = F.+ F’ = 6139,38N

Do F,5>F, ta tinh theo 6 d& A
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Bdo cdo tong két khoa hoc va

Vi chi ¢6 luc hudng tdm va luc doc truc rat nhé ta chon 6 bi d& mot day vi b bi d6 mot
day chiu dugc luc hudng tdm déng thot chiu dugce luc doc truc khong 16n, cho phép vong b
nghiéng dudi ¥ do, gia thanh 6 thip nhat

Duya vao Bang P2.7 phu luc [4] chon so bd b bi 35 mot day co dac bi¢t nhe, vua.
Kihiéud 111 ¢c6 C=222KN, Cy=17,3 KN
Tir cong thuc 3.25[4] tinh tai trong dong quy udc
O=(XV.F.+Y.F).kk,
F - t4i trong huéng tAm = 6,139 KN
V - hé s6 ké dén vong nao quay chon V = 1
k, - h¢ s6 ké dén anh huong ciia nhiét do &, = 1
kd - hé sb ké dén dic tinh tai trong tra Bang 11.3[2] chon £,=1,3
F =0
O=V.F.kk,=16,139.1.1,3= 7,98KN
Tir cong thirc 3.29[4] tinh tudi tho cua 6 tinh bang triéu vong quay

60.n.L, 60.23,62.10000

L = 14, 172, tﬂéu Vbng;

Twr cong thic 3.30[4] tinh kha nang tai dong
C,= Q.i/ZZ 7,983/14,172=19,31KN < C= 22,2KN
Thoa diéu kién tai trong dong
Twr cong thue 3.31[4] tinh kha nang chiu tai tinh
0,= X,.F.= 0,6.6,139= 3,683KN £ C,= 17,3KN
X, - hé sb tai trong huéng tdm ra Bang 11.6 [2] ta co X,=0.6
Thoa diéu kién tai tinh

Béng 3.5.2 - O bi & mot day cho truc 1

Kiéu 0

d [mm]

D [mm]

B [mm]

r [mm]

C [KN]

Co [KN]

111

55

90

18

2

22,2

17,3
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3.5.5.2. Chon 6 cho truc 2
Dir li€u tinh toan
Puong kinh ngdng truc d=70 mm
S6 vong quay 7,87 v/ph
Thot gian lam viéc LH= 10000h
Tir cong thire 3.23[4]  tinh luc hudng kinh tac dung 1én 6 B

F,= \F,+ F,=13268,7N

Tir cong thirc 3.24[4] tinh lyc hudng kinh tac dung 1én 6 A
F,=F+ F = 13268,7N
Do F,,=F 3 ta tinh theo 6 d& A

Vi chi ¢6 luc hudng tam va luc doc truc rat nhoé ta chon 6 bi d& mot day vi b bi d& mot
day chiu dugc lyc hudéng tam déng thoi chiu dugce lyc doc truc khong 16n, cho phép vong b

nghiéng dudi ¥4 d6, gia thanh 6 thap nhat
Duya vao Bang P2.7 phu lyc [4] chon so bd b bi d& mot day cd dac biét nhe, vira.

Ki hiéu 6 114 ¢6 C =30,3 KN, Co = 24,6 KN

Tur cong thire 3.25[4] tinh tai trong dong quy udc

O=(XV.E+Y.F)kk,
F’ - tai trong huéng tAm = 13,268 KN
V - hé s6 ké dén vong nao quay chon V =1
k, - hé s6 ké dén anh huong cua nhiét do = 1
kd - hé sb ké dén dic tinh tai trong tra Bang 11.3[2,3,7] chon k,=1,3
F,=0
O=V.F kk,=1.13,268.1.1,3=17,248KN
Tir cong thire 3.29[4] tinh tudi tho ctia 6 tinh bang triéu vong quay

. 60.n.L,  60.7,87.10000
10° 10°

=4,722,trieu vong;

Tur cong thie 3.30[4] tinh kha nang tai dong
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C,= 0X/L=17,248.3/4,722 = 28,936KN < C = 30,3KN

Bdo cdo tong két khoa hoc va

Thoa diéu kién tai trong dong
Twr cong thie 3.31[4] tinh kha nang chiu tai tinh
0,= X,.F.=0,6.13,268= 7,96KN £ C,= 24,6KN
X, - hé s6 tai trong hudng tam ra Bang 11.6 [2] ta co X,= 0,6
Thoa diéu kién tai tinh

Béng 3.5.3 - O bi & mot day cho truc 2

Kiéu 6

d [mm)]

D [mm]

B [mm]

r [mm]

C [KN]

Co [KN]

114

70

110

20

2

30,3

24,6

3.5.5.3. Chon 6 cho truc 3
¢ Dir liéu tinh toan
BPuong kinh ngdng truc: d=70 mm
S6 vong quay 7,87 v/ph
Thot gian lam viéc LH= 10000h
Tur cong thue 3.23[4] tinh lyc hudng kinh tac dung lén 6B
F,= [F3+ F3 = 1278478
Tir cong thirc 3.24[4] tinh lyc hudng kinh tac dung 1én 6 A
F,= JFi+ F.=12784,N
Do F,,=F 3 ta tinh theo 6 d& A

Vi chi ¢6 luc hudng tdm va luc doc truc rat nho ta chon 6 bi d& mot day vi b bi d& mot
day chiu dugc luc hudng tdm d@)ng thot chiu dugce luc doc truc khong 16n, cho phép vong b
nghiéng dudi % do, gia thanh 6 thap nhét

Duya vao Bang P2.7 phu luc [4] chon so bd b bi d& mot day cd dac biét nhe, vira.
Ki hiéu 6 114 ¢6 C =30,3 KN, C, = 24,6KN
Tur cong thire 3.25[4] tinh tai trong dong quy udc
Q= (XV.FE+Y.F)kk,

F’ - t4i trong huéng tAm = 12,784 KN
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V- hé s6 ké dén vong nio quay chon V = 1
k, - hé sb ké dén anh huong cta nhiét do = 1
kd - hé sb ké dén dic tinh tai trong tra Bang 11.3[4] chon k,=1,3
F,=0
0= V.F kk,=1.12,784.1.1,3= 16,62KN
Tir cong thirc 3.29[4] tinh tudi tho cia 6 tinh bang triéu vong quay

, _60nL, _60.7,87.10000
10° 10°

=4,722,trieu vong;
Tur cong thire 3.30[4] tinh kha nang tai dong
C,= Q.Q/ZZ 16,62.3/4,722 = 27,88KN < C = 30,3KN
Thoa diéu kién tai trong dong
Twr cong thie 3.31[4] tinh kha nang chiu tai tinh
0,= X,.F.=0,6.12,784= 7,67KN £ C, = 24,6KN
X, - hé s6 tai trong hudng tam ra Bang 11.6[4] ta ¢ X,=0,6

Théa diéu kién tai tinh

Béng 3.5.4 - O bi d& mét day cho truc 3

Kiéud |d[mm] |D[mm] |B[mm] |r[mm] |CJ[KN] |C,[KN]

114 70 110 20 2 30,3 24,6

3.5.6. Tinh toan thiét bi kéo ciing

3.5.6.1. Thiét bi kéo ciing bing tai thir 1

Dir liéu tinh toan

Str dung thiét bi kéo cang kiéu vit c6 hai vit
Chon vat liéu lam vit 1a thép 45 thuong héa co [d, | 360MPa
Heé s6 an toan 1a [S]=2.
Chiéu dai hanh trinh cta thiét bi kéo cang 1=300 mm

52 770,3 kG
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S, = 3009 kG

Tir cong thire 3.21[5] tinh tng suat cho phép

4,1 360
[dK ]_ [S] - T

Tur cong thire 3.13[5] tinh luc cang S.= K(S,+ S, + T)

= 180MPa = 1835,48kG / cm’

T - ton that di chuyén ciia con trugt
K - hé s6 tinh dén ton that ¢ tang nghiéng = 1,1
S.=1,1.(300,9+ 770,3)= 1178,32kG
Twr cong thuce 3.14[5] tinh lyc cang tac dung 1én mot vit

P= %.b =1060,5kG

B - hé s6 tinh dén sy phan b luc khong déu: p=1,8
Twr cong thie 3.15[5] tinh duong kinh chan ren
d,3 0,06623PI* = 6,54mm
Dua vao Bang 9.1[4] chon duong kinh chan ren d;= 21 mm
Duong kinh dinh ren d = 32 mm
Duong kinh trung binh dg =27 mm
Budce ren S=6 mm

Tir cong thirc 3.16[5] tinh sé vong ren can thiét
P

7=
L@-anp),

[p], = 40kG / cm’
Z=6
Tir cong thirc 3.17[5] tinh chiéu dai ctia vit H=Z .S=6.6 =36 mm

Tir cong thire 3.18[5] tinh goc nang cua duong xodn vit

tgj = S ¢ _ 0,07
pd, p27
b j = 4,048
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Tir cong thirc 3.20[5] kiém tra bén theo tng suat kéo

P
d.=——=£|d
!

4
b d, = 1060’25 » 306,34kG /cm’ £ [4],
p-2,1
4

3.5.6.2. Thiét bi kéo ciing bing tii thir 2
Dir liéu tinh toan
St dung thiét bi kéo cing kiéu vit co hai vit
Chon vat liéu lam vit 1a thép 45 thuong hoa co [d, | 360MPa
Hé s6 an toan 1a [S]= 2.
Chiéu dai hanh trinh cia thiét bi kéo cang 1=300 mm
S, =2388,69 kG
S, = 933,08 kG
Tir cong thirc 3.21[5] tinh ng suat cho phép

4,1 360
[dK ]_ [S] - T

Tur cong thuc (3.13) tinh lyc cang S. = K(S,+ S, + T)

= 180MPa = 1835,48kG / cm’

T - ton that di chuyén ciia con trugt
K - hé s6 tinh dén ton that ¢ tang nghiéng, K = 1,1
S.=1,1.(2388,69+ 933,08) = 3653,95kG
Tur cong thie 3.14[5] tinh luc cang tac dung 1én mat vit

P= %.b = 3288,55kG

B - hé s6 tinh dén sy phan b luc khong déu: p=1,8
Tur cong thie 3.15[5] tinh dudng kinh chén ren
d,> 0,06624/PI* = 8,68mm
Duya vao Bang 9.1[4] chon duong kinh chan ren d;= 21 mm

Puong kinh dinh ren d = 32 mm
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Puong kinh trung binh dg = 27 mm
Budce ren S=6 mm

Tir cong thirc 3.16[5] tinh sé vong ren can thiét
P

P@- )

VA

[p], = 40kG /cm’
Z=18
Tir cong thire 3.17[5] tinh chiéu dai coavit H=Z .S=18 . 6 = 108 mm

Tir cong thirc 3.18[5] tinh goc nang ciia dudng xoan vit

tgj = S .6 . 0,07
pd, p27
b j = 4,048

Tir cong thirc 3.20[5] kiém tra bén theo tng suat kéo

P
d=——=%t]|d
< od [

4

3288,55

2

p-2,
4

b d, = » 949,94kG /cm® £ [d],
3.5.6.3. Thiét bi kéo ciing bing tii thir 3
¢ Dirli€u tinh toan
St dung thiét bi kéo cing kiéu vit co hai vit
Chon vat liéu lam vit 1a thép 45 thuong hoa co [d, | 360MPa
Heé s6 an toan 1a [S] = 2.

Chiéu dai hanh trinh cta thiét bi kéo cang 1 =300 mm

S,=2274 kG
S, = 888,26 kG
Tir cong thirc 3.21[5] tinh tng suét cho phép
4. F [E;”]]: ?: 180MPa = 1835,48kG / cm’
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Twr cong thire 3.13[5] tinh lyc cang S.= K(S,+ S, + T)
T - ton that di chuyén ciia con trugt
K - hé s6 tinh dén ton that ¢ tang nghiéng: K = 1,1
S. = 1,1.(2274 + 888,26) = 3478,5kG

Twr cong thuce 3.14[5] tinh luc cang tac dung 1én mot vit

P= %.b = 3130,64kG

B: hé s6 tinh dén su phéan bd luc khong déu=1,8
Tt cong thuc 3.15[5] tinh duong kinh chan ren
d,> 0,06624 PP’ = 8,57mm
Duya vao Bang 9.1[4] chon duong kinh chan ren d;= 21 mm
Duong kinh dinh ren d = 32 mm
Duong kinh trung binh dg = 27 mm
Budce ren S=6 mm

Tir cong thirc 3.16[5] tinh sé vong ren can thiét
P

P@- )

[p], = 40kG/cm®

Z

7Z=17
Tir cong thire 3.17[5] tinh chiéu dai coavit H=2Z.S=17 .6 =102 mm

Tir cong thirc 3.18[5] tinh goc nang ctia duong xodn vit

S _ 6 _ 0,07
pd, p27

tgj =
b j = 4,048
Tir cong thirc 3.20[5] kiém tra bén theo tng suit kéo

P
d.=——=£|d
!

4
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b d = %» 904,25kG / cm® £ [d],

4
3.5.7. Tinh bén h¢ théng khung d&

Ta c6 thé xem hé théng khung d& nhu hé théng dam chiu luc.Tai trong q phan b6 trén dam

1 tai phan bd déu

AN

Hinh 3.5.18 - Mit cit ngang cta hé théng khung d&
Vit lidu lam dam la thép CT3
o Véidam cé mdt cit A-A
Tt cong thuc (3.71) tinh momen quén tinh

2
1 = _ 460 =225(cm*)

,[(10, 6
0,5 0,5
F=10.6 =60 cm?

Tir cong thirc (3.72) tinh momen chong udn

W, = Zhl = %025 =45cm’
o Véidim cé mdt cit B-B
Twr cong thue (3.71) tinh momen quén tinh
I :L‘tz =57,6(cm")

0,5 0,5

Tur cong thirc (3.72) tinh momen chong udn

F =4.6=24 cm?
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20, 257,6

f =19,2cm’
h

Ta thay momen chéng udn ctia dam c6 mat cit A-A 16n hon dam c6 mat cit
B-B nén ta kiém tra bén cho ddm c6 mit cit B-B

Tinh bén cho hé thdng khung d& ctia bang tai xich thir 1

e Dirli¢u tinh toan

Vit lidu 1am dam 1a thép CT3 ¢6

[0,] . =490MPa =4996,6KN / cm’

[7] = = =245MPa = 2498,3KN / cm’

5m

800

2m

800

300 1500 1400 1500 300

Hinh 3.5.19 - Hé thong khung d& bang tai xich thu 1

Dam 5m

Hinh 3.5.20 - Diém dat gbi do dam 5m bang tai xich thir 1

DAm 2m

Hinh 3.5.21 - Diém dat gbi do dam 2m bang tai xich thir 1
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e Tinh bén cho dim dai 2m
Téi trong tac dung 1én toan bo khung do:
Q=2300 +1000 + 176 =3476 kG
Tai trong tac dung 1én mot dam 2m
Qi=Q,=Q;=Q/3=1158,66 kG

Tai trong q phan bd trén dam

0. 1158,66.10
=7 2000

Mx

N7/ 4 -

173700 KN

=5,8KN / mm

Hinh 3.5.22 - Biéu ¢6 momen Mx ddm 2m béng tai xich thu 1

2451 KN

. k.

2451 KN

Hinh 3.5.23 - Biéu d6 momen Qy dam 2m béng tai xich tht 1
Tinh bén
M ™ - momen u6n nhat 16n nhat trén dam M ™ = 34440 KNcm
W. - momen chdng udn cua tiét dién w, =13,583 cm’
o - luc cat 16n nhét trén dam O =4902 KN
F - dién tich mat cat dang xét F = (6.4) - (5.3) =9 cm’

_ 34440
13,583

_3.4902

T coéng thire (3.73) tinh o™ =2535,52KN /cm® <[ o]

Tu cong thirc (3.74) tinh 7™ =817KN /em® <[]

e Tinh bén cho dim dai 5m

Tai trong tac dung lén toan bd khung do:
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Q=2300+1000 + 176 =3476 kG

Tai trong tac dung 1én mat dam 2m

Qi=Q:=Q3=Qs=0Q/4 =869 kG
Tai trong q phan bd trén dam

0.8 869.10
[ 5000

353000 K%\ A
g7

282900 KN

=1,738KN / mm

mm

Hinh 3.5.24 - Biéu 6 momen Mx dim 5m bang tai xich thir 1

1487 KN

1487 KN

Hinh 3.5.25 - Biéu ¢6 momen Qy dam 5m bang tai xich thir 1
Tinh bén
M™ -momen u6n nhat 16n nhat trén ddm M " = 35300 KNcm
w. - momen chdng udn cua tiét dién w,=19,2 cm’

o - luc cat 16n nhat trén dam Q™ = 2974 KN

F- dién tich mat cat dang xét F = (6.4) - (5.3) =9 cm’

M, _ 35300 _ 1 g3g saxn/em? £ s

Twr cong thire 3.73[5] tinh s ™ =

w, 19,2
3 0™ 32974
Tir cong thire 3.74[5] tinh 7)™ = . Q; ==y =495.67KN em’” <[z]

Tinh bén cho hé thong khung d& ctia bang tai xich thi 2
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800

2m

800

| I
\ \
| |
| |
| |
| |
| |
| on |

1400 1500 300

Hinh 3.5.26 - Hé thong khung d& bang tai xich tha 2

Dam 5m

Hinh 3.5.27 - Biém dat gdi d& dam 5m bang tai xich thir 2

DAm 2m

Hinh 3.5.28 - Biém dat gbi do dam 2m bang tai xich thir 2

Dir li€u tinh toan
Vit liéu 1am dam 1a thép CT3 ¢6
[0, ] .. =490MPa = 4996,6kG / cm’

o}
[]. = % = % = 245MPa = 2498,3kG | cm’
e Tinh bén cho dim dai 2m

Tai trong tac dung lén toan b khung do:

Q=2300 + 2000 = 4300 kG
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Tai trong tac dung 1én mot dam 2m
Q1=Q,=Q;=Q/3=1433,33 kG

Tai trong q phan bd trén dam

0. 1433,33.10
=7 2000

=7,17kG / mm

425700 KN

Y N\ .

g7

214700 KN

Hinh 3.5.29 - Biéu ¢6 momen Mx ddm 2m béng tai xich thi 2

. b
7

Hinh 3.5.30 - Biéu ¢6 momen Qy dam 2m bang tai xich thir 2

3030 KN

3030 KN

Tinh bén

M™ - momen ubn nhit 16n nhat trén dam M ™ = 42570 KNcm

W, - momen chong udn cua tiét dién w,=19,2 cm’

O™ - lyc cét 16n nhat trén dam Q™ = 6060 KN

F - dién tich mit cét dang xét F = (6.4) - (5.3) =9 cm®

e 42570

Tur cong thite (3.73) tinh O =2217,18KN /cm® <[o]

b

3.6060
Tir cong thirc (3.74) tinh 7)™ = 59 - 1010KN / em® <[ 7]

e Tinh bén cho dim dai 5m
Tai trong tac dung lén toan bd khung do:

Q=2300 + 2000 = 4300 kG

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 178 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

Tai trong tac dung 1én mat dam 2m

Qi=Q:=Q3=Q4=Q/M4=1075kG
Tai trong q phan bd trén dam

_0.g 1075.10
5000

)
436600 KN

349900 KN

=2,15kG / mm

mm

Hinh 3.5.31 - Biéu ¢6 momen Mx ddm 5m béng tai xich thi 2

1839 KN
O P@/ %

1839 KN

Hinh 3.5.32 - Biéu d6 momen Qy dam 5m bang tai xich thu 2

Tinh bén M ™ - momen udn nhat 1én nhat trén ddm M ™ = 43660 KNcm

A A 5 < A LN 3
W - momen chong uodn cua tiet dién W_=19,2 cm

O™ - lyc cét 16n nhat trén dim 0™ = 3678 KN

¥y y

F - dién tich mat cat dang xét F = (6.4) - (5.3)=9 cm’

<\ A 4 ’ max 43660
Tu cong thuace 3.73[5] tinh o, =

=2274KN / cm* < [G]

5

33678

Tur cong thire 3.74[5] tinh 7, =613KN /cm” <[]

Tinh bén cho hé thong khung d& ctia bang tai xich thi 3
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800mm

2m

i

800mm

il ] il

300 | 1200 | 1200 | 300,

Hinh 3.5.33 - Hé thong khung d& bang tai xich tha 3
Dir liéu tinh toan
Vit lidu 1am dam 13 thép CT3 ¢6
[, ]max = 490MPa = 4996,6kG | cm’

O
[7] = % = ? = 245MPa = 2498,3kG / cm’
DAm 2m
Hinh 3.5.34 - Diém dit gbi d& dim 2m bang tai xich thtr 3
DAim 3m

Hinh 3.5.35 - Diém dat gbi do dam 3m bang tai xich thir 3
e Tinh bén cho dim dai 2m
Téi trong tac dung 1én toan bd khung da:
Q =1400+ 1200 = 2600 kG

Tai trong tac dung 1én mat dam
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Q1=Q,=Q3=Q/3=2866,67 kG
Tai trong q phan bd trén dam

Qg 866,67.10
! 2000

257100%
Mx %)\W %\ mm

129600 KN

=4,33KN

Hinh 34.36 - Biéu d6 momen Mx dam 2m bang tai xich thir 3

1830 KN

. V.
7

1830 KN

Hinh 3.5.37 - Biéu ¢6 momen Qy dim 2m bang tai xich tht 3
Tinh bén
M ™ - momen u6n nhat 16n nhat trén dam M ™ = 35710 KNcm
W, - momen chéng uén cua tiét dién w,=19,2 cm’
O™ - lyc cét 16n nhat trén dAm Q™ = 3660 KN
F - dién tich mit cét dang xét F = (6.4) - (5.3) =9 cm®
Ttr cong thire (3.73) tinh o, = 31597 120 =1860KN /cm® < o]

2

3.3660

T cong thirc (3.74) tinh 7, =610KN /cm® <[7]

e Tinh bén cho dim dai 3m
Tai trong tac dung lén toan b khung do:
Q =1400 + 1200 = 2600 kG

Tai trong tac dung 1én mot dam
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Q1=Q,=Q3=Q/3=2866,67 kG
Tai trong q phan bd trén dam

Qg 866,67.10
! 3000

455200%
Mx %X mm

sz

240300 KN

=2,89KN

Hinh 3.5.38 - Biéu ¢6 momen Mx ddm 3m béng tai xich thi 3

2005 KN

8 %
7

2005 KN

Hinh 3.5.39 - Bié¢u d6 momen Qy dam 3m bang tai xich thu 3
Tinh bén
M™ - momen u6n nhat 16n nhét trén dam M ™ = 45200 KNcm
w. - momen chdng udn ciia tiét dién w,=19,2 cm’

O™ - lyc cét 16n nhat trén ddm 0™ = 4010 KN

Y y

F- dién tich mat cat dang xét F = (6.4) - (5.3) =9 cm’
_ 45200
19,2

3.4010

Tur cong thuc (3.73) tinh s ™

= 2354,2KN/cm* £ [s ]

Ttr cong thirc (3.74) tinh 7] =

=668,33KN /cm” < [r]

3.5.8. Tinh luc tac dung lén pittong thuy lwe ciia bang tai
3.5.8.1. Bang tai 1
Khdi luong clia cum bang tai M, = 2300 kG
Khéi luong cum dao cat M, = 1200 kG
Téng khdi lwong M = 3500 kG
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Tai trong P=M . g=3500. 10 =35000 N
Goc nang t6i da ciia bang tai la 30°
Chiéu dai bang tai L = 5m
Hinh chiéu xudng phuong ngang L., =4,33m
Phan lyc tac dung 1én xylanh-pittdng cé phuong doc theo truc thanh va hudng 1én trén
Ta tinh ap luc tac dung 1én pittong trong trudng hop pittdng chiu ap luc 16n nhét 13 khi bing
tai & vi tri nghiéng thip nht 1a 30°
Thanh AC vuong goc thanh CD.
Ap dung nguyén 1y truot lyc giita nguyén phuong chiéu va do 16n
Ta truot lyc P tir diém A vé diém C

N=P.cos30°=30310,9 N

Hinh 3.5.40 - Vi tri cua pittong nang ha bang tai thir 1
3.5.8.2. Biing tai 3
Khdi luong clia cum bang tai M, = 2400 kG
Khdi luong vat liéu M, = 1200 kG
Tong khdi luong M = 3600 kG
Tai trong P=M . g=3600. 10 =36000 N

Chiéu cao nang tdi da ctia xylanh H = 1,5 m, goc nang t6i da 1a30°
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Phan lyc tac dung 1én xylanh-pittdng cé phuong doc theo truc thanh va hudng 1én trén
N=P.cos30°=31177N
N
/

<

-

Hinh 3.5.43 - Bang tai s6 2 . chtc tam rong, béo trén pontoon
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Hinh 3.5.44 - Bang tai s6 3 chira tam va chuyén rong, béo 1én bo
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3.6. TINH TOAN THIET KE CUM GOM BEO

Khimay lam viéc v&i chitc ning vt rac va vot béo tay dang khdi, cum gom dugc lap
vao dé tang chiéu rong lam viéc. Khi lam vi¢c hai cum gom s€ mé ra mot goc 1a 40 do. Khi
khong 1am viéc thi canh tay khép lai & vi tri o d6 so voi phuong thang dung. Hai khép ban
1& ¢6 chdt mé ra duoc khi khong st dung. Va dac bi¢t co thé mo ra va dung lai & bét ctr vi

tri nao trong khoang 40 do.

3.6.1. Cac thong sb yéu cau

Chon loai cum gom dang luéi dugce ldp vao co cau nho cac khdp quay. Véi cac thong so

yéu cau:
Kich thudc cua tay vot:

Chiéu cao téng: 500 mm. Trong d6 phan chim dudi nude 1a 250mm. Phan ndi

1€n trén 14 250 mm
Chiéu dai 1a Im = 1000 mm
Van toc ciia dong nudc 1a V,= 2+5 (km/h)
Van tdc ciia may khi vét rac nguoc dong 1a v; = 0 +2 (km/h)
Vian tdc cia may khi vét rac cung chiéu dong nude V,=5+7 (km/h)
Mat d6 cua rac trén Im’ p = 18 (kg/m’)
Goc mé cua cym gom: o = 40"

Khoang cach nhd nhét cua hai cum gom la: I;;,=2m
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AR
Sl
o
(-
SEEI===S

Hinh 3.6.1 - Két cAu tay gom rac

ym—

i

A ———4,

y

L

Hinh 3.6.2 - So d6 két cAu khung gom

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 187 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

3.6.2. Tinhtoan

3.6.2.1. Tinh toan khoang cich 16m nhit ciia cum gom khi mé ra cuc dai

Lmax

X

|

s

1

|
N
S

0 A c c N

333

Hinh 3.6.3 - Vi tri dat xylanh thuy luc
X

1000

sin40° = =0.64

— x =0.64x1000 = 640(mm)

1 =2000+2x 640 = 3280(mm)

3.6.2.2. Tinh toan khdi lwong ciia cum gom
Thé tich cua thanh thép vudng 30 dai 500mm
V=Sxl
V6i S : dién tich (mm?)
L : chiéu dai (mm)
=V, =30x30x500=45x10"(mm’)
Thé tich thanh thép vudng dai Im
V,=30x 30 x 1000 =9 x 10° (mm")
Thé tich thanh thép vudng 20 dai 500 mm
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V3=20x 20 x 500 =2 x 10’ (mm")

Thé tich thanh thép vudng 20 dai Im
V4=20x20x 1000 =4 x 10’ (mm°)

Trong do c6 hai thanh vuong 30 dai 500

Vii=2x45x10*=9x 10° (mm°)
C6 hai thanh vuong 30 dai 1000mm

V»=2x9x10°=18 x 10°(mm’)
Co6 hai thanh vudng 20 dai 1000mm

Vi3=4x2x10°=8x 10° (mm’)
Co6 hai thanh vuong 20 dai 500mm

Viu=2x2x10°=4x 10’ (mm’)
Téng thé tich khung 13 :

V=V +Vo+ V3+ Vy+ V1 + Vit Vit Vg
=(45+2+4+9+18)x 10’
=37.5x 10’ (mm’)
Khéi lugng cta khung 13 :
y=mxV
Suyra:m=pxV
Trong d6 : y - 1a khéi lwong riéng cua vat liéu
V- thé tich
Khéi lugng riéng cua thép 1a p= 7.852(kg/dm’)
Vay khéi luong ctia khung 13 : m =7.852 x 3.75=29.5 (kg)
3.6.2.3. Tinh toan khdi lwong ciia khung luéi
Khung luéi gom:
16 thanh @5 dai 915mm
15 thanh @5 dai 500mm

Tinh khi luong cta khung sét
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Thé tich thanh @5 dai 915mm
V,=rxr’xl=3.14x2.5"x915 =17956(mm”
Thé tich 16 thanh 1a :
V,, =17956x16 = 287310(mm’)

Thé tich thanh @5 dai 500mm
V, =3.14x2.5% x500 = 9812.5(mm”)

Thé tich 15 thanh la :
V, =9812.5x15=147187.5(mm’)
Tong thé tich 1 :
V =287310 +147187.5 = 434497.5(mm”*)

Vay khdi lwong ctia khung lui 1a :

m= 7.852(dkg3 )% 0.4344975(dm’) = 3.41(kg)
m

Viay tong khéi luong clia cum gom 13 : m=29.5+3.31=3209 (kg)
e Xac dinh cac luc tac dung vao cum gom

Ta xem cum gom nhu 1a mét vat ran chuyén dong trong nudc thi no s€ chiu tic dung cua

cac luc sau :

Hinh 3.6.4 — phan bd luc tac dong va tay gom rac
Luc tac dung dé day thiét bi T (n6 cung phuong nhung nguoc chiéu véi luc can).

Luc can do ma sat nhét gitta chét long voi bé mat vat thé va luc tac dung cua rac, beo tay

hodc rac thai tac dong lén bé mit vat thé Fms
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2 . 2 . \ AL N A , R S )
Luc day Acsimet P ,, huong tir dudi 1én va vuong gbéc voi van toc dong chay

Trong lugng cua vat G cung phuong nguoc chidu voi luc ddy Acsimet Py

Pruse = 1000(kg/m’)

Pric = 18 (kg/m’)
Trong lugng riéng cua nudc
Ttr cong thuc ta co :

¥ e = Pruce-& = 1000 x 9.81 = 9810 (N/m’)
Trong lugng riéng cua rac
Vric= Pric-&=18x9.81=176.6 (N/m’)
Tur cong thirc ta c6 :
Trong luong 8 cua cym gom
G = Pihep-8 W
Vi : pnep= 7.8 (N/dm’)

W=V,+V,=37.5x 10’ + 434497.5
= 4184497(mm°)
=42 (dm’)
= G =7.8x9.81x4.2 =321(N)

Luc ddy Acsimet

Py i =0810x 20042

=20.6(N)

Luc can:
Tur cong thuac 13 [1] ta co:
Cong thtrc tinh luc can:
R, =yx fxSxV*

Tur cong thtc tinh f:
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£=0.1392 4228
2.68+L

&:0_139
2.68+1000

£=0.1392+

Tinh dién tich tiép xtc:
Tong dién tich ciia khung ludi
S, =500x915 = 457500(mm”)
Dién tich phan trong :
S, =210%30x 60 = 378000(mm>)
Dién tich tiép xtic véi nudc :

5, —S, 457500 —378000
2 2

S = 39750(mm®>) = 0.03975(m>)

Téng dién tich ctia khung 14 :
S,, =500x1000 = 5x10° (mm*)
Dién tich phan 6 tréng :
S,, =210x30x 60 = 378000(mm")

Dién tich tiép xtc voi nude 1a :
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C
C

A

Rr
2
Rn
Rr
1
B
A
B
1
Rr
Rn
2
Rr
Hinh 3.6.5 - Céc lyc tac dung lén cum gom

Khi thiét bi chay nguoc chiéu voi dong nudc thi lyc can s€ 1a :

v
A

|

R
Vip

<

Trong d6:  v,: van toc cua dong nudc
Vi : van toc van chuyén cua thiét bi

Khi d6 luc can s€ 1a :
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A ien . , ~ \ Ky ps 2 A , . A )
Dau tién xem nhu nude ding yén con thiét bi chuyén dong luc can R, do tdc dong cua vy,

gay ra.

v

-

R th

Sau d6 xem nhu nudc chuyén dong, thiét bi ding yén thi lyc can R, do tdc dong cua van

toc nudc gay ra.

v

N

R

n

Vay tong véan toc gay ra luc can 12 :

v=v,+v, =5+2="T(km/h)

_ 7x1000
60x 60

=1.94(m/5s)

Twr cong thue (3.20 [2] ta cd :
Luc can masat do nudc gay ra theo phuong 1

R, =9810x0.139x0.071647x1.94* =367.7(N)

Lyc can do rac, beo tay ... gdyra :

R =176.6x0.139x0.071647 x1.94> = 6.62(N)

Tong lyc tac dong theo phuong 1 :
R, =R, +R =367.7+6.62=37432(N)

Luc can masat do nudc tac dong theo phuong 2 :
Dién tich tiép xtic nuéc ciia khung theo phuong 2 :
S, =30x1000 = 3x10* (mm?)
S, =5x915 = 4575(mm”)
— §=8,+8, =30000+ 4575 = 34575(mm*) = 0.034575(m?)

~R, = 9810x0.139x%x1.942 _ 88.72(N)

Phan lyc tong hop :

F=\/R1+R2+2><R1><R2><cos40
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F =+/374.32% +88.722 + 2% 374.32 x 88.72 x cos 40
F =446(N)

Khi thiét bi dang chay ma cum gom bat dau dong lai thi n6 chiu thém tdc dong do van tde
cua piston v, gy ra :
Ta 6 : Chiéu dai hanh trinh L = 160 (mm)
Thoi gian chay hét hanh trinh 1a 10 gidy
Vay van tdc cua piston khi dong 1a :

vzéz% =16(mm/s)=0.016(m/s)

Vay van toc gly ra luc can 1a :
v=v, +v, +v, =1.94+0.016 =1.96(m/s)

Luc can masat do nudc gay ra theo phuong 1 :

R, =9810x0.139x0.071647x1.94* =367.7(N)
Luc can do rac, beo tay ... gay ra :

R =176.6x0.139x0.071647 x1.94> = 6.62(N)

Luc can khi dang dong cum gom:

R, =9810x0.139x0.071647 x1.96? =375(N)

Tong lyc tac dong theo phuong 1 :
R =R, +R, =6.62+375=382(N)

Luc can masat do nudc tac dong theo phuong 2 :

~R, = 9810x0.139x%x1.942 _ 88.72(N)

Phan lyc tong hop :

F =R+ R +2xR, xR, xcos 40

F =+/382% +88.72% + 2 x 382 x 88.72 x cos 40
F = 453.76(N)

Hop luc tac dung Ién cym gom:

R=F+G-P=45376+321-20.6 = 754.2(N)
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o Khi thiét bi chay cing dong nuéc thi dé v6t duoc rac, thiét bi phai chay nhanh hon van

toc rac ( van toc dong nudce)

v

—

th

Vay khi van toc cua thiét bi bang voi van tdc cia rac thi xem nhu gitra thiét bi va rac ding
yén tuong d6i voi nhau, nén khong ¢ luc can sinh ra. chi khi thiét bi chay nhanh hon rac
thi méi sinh ra luc can.
Tong van toc gay ra luc can 12 :

v=v, v, =7-=5=2(km/h)

21000
60 x 60

=0.56(m/5s)
Luc can masat do nudc gay ra theo phuong 1
R, =9810x0.139x0.071647 x 0.56” = 30.63(N)
Lyc can do rac, beo tay ... gdyra :
R, =176.6x0.139x0.071647 x 0.56> = 0.56(N)
Téng lyuc tac dong theo phuong 1 :
R =R, +R =30.63+0.56=31.18(N)

Luc can masat do nudc tac dong theo phuong 2 :

=R, = 9810x0.139><&;‘575x0.562 =14.8(N)

Phan lyc tong hop :

F=\R?+R} +2xR, xR, xcos40

F=~31.18% +14.18% +2x31.18 x 14.8x cos 40 = 43.57(N)

Vay luc can khi thiét bi chay nguoc chiéu dong nudce 1a lon nhat ta chi can tinh bén khi
chay nguogc chiéu 1a di

3.6.3. Tinh bén tai nhiing tiét dién nguy hiém

Momen quay do luc can sinh ra tai chd hai khép ban 18
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M =F xd =754.2x500 =377100(N.mm)

Tai vi tri thanh tai khp ban 18 va vi tri gan xylanh , piston 1a nguy hiém nhat do d6 ta chi

kiém tra bén tai nhirng vi tri do.

Pas
xB
yB
F
B
XA
YA
A
G

Hinh 3.6.6 - Cac phan luc tai gbi d&

Tt cong thuc (3.23[4]) ta co:

Gia su cac luc ¢o6 chiéu nhu hinh v€.Tim cac phan luc tai cho hai khép ay:

D mAx =x,.360+M =0

oy, =M _ 3TN0 647 5w
360 360

Nhu vay xp ¢ chiéu nguoc lai chiéu hinh v&.
ZFx =X, +x,
= x,=F —x, =7542—(~1047.5) = 1801.7(N)
> mdy =Gx180— P, x180— y, x360 =0
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Gx180—-P, x180

== 360
321x180 - 20.6x 180
=y, = - ~150.2(N)

ZFy:yA+yB+Pus_G:0

=y,=G-y, —P, =321-150.2-20.6 = 150(N)

Xét tai mat cit A_A
M, =—x,x360+M =—1047.5x360 +377100 = O(N.mm)

ux

M, =y,x360—P, x180+Gx180

a.

M, =150.2x360—20.6x180+321x180 = 108144(N.mm)

T cong thuc 3.27[4]ta co:
Theo Bang 10 2/169 (TKCTM)

Ta c6 co tinh cua thép C45 t6i cai thién nhu sau:
o, =750+850(N /mm*)
o, =450(N /mm*)
HB =210+240

Theo Bang 10/169.[8]
[o]=67(N/mm?)

Tur cong thuc 3.26[4] ta co:

Theo diéu kién bén la:

Gmax S [0]

Moment xoan:

M, =M, +M,> =+108144* =108144(N.um?)

bh® 30%x30* 27000

W. = = = 4500(mm’
6 6 6
= O = 108144 _ 24(N/mm*) < [o]
4500

Vay thanh du bén.
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Dudi tac dung cua ap suat chat long va cda céc lyc can, cum gom dugc xem nhu mot dam
chiu nén _ uodn. khi lyc nén doc bang luc téi han sé xuat hién do vong h, néu ti€ép tuc tang

tai trong 1én thi s& pha huy dam.

Néu F > Fy, thi chuyén vi h s& ting nhanh va thanh s& cong thém. Su cin bang cia trang

thai thang 1a khong 6n dinh.

Néu F= Fy, thi thanh van giit nguyén chuyén vi h va trang thai bién dang cong. Sy can bang

clia trang thai thang 1 phiém dinh.

Néu F< Fy, thi dang can bang thang h = 0 12 khéng 6n dinh.Mt thanh chiu nén can phai

thoa man:
biéu kién bén:

ngﬁ[o]n

[], = 67(N/mm*) Bang 10/193.[8]
Trong d6: A tiét dién nguyén
A=30x1000=3.10*(mm?)

_F_ 1120 373.10 (N /mm*) < [o]
A 30000
Vay thanh thda bén.
Piéu kién 6n dinh:
o-=2lol,
o
[O-]od Tth

Trong d6: [o],, ing suat 6n dinh cho phép (N/mm?)
K: hé s6 an toan vé 6n dinh. K=3.5

D6 manh A cua thanh

Trong d6 u 13 hé sb quy ddi. Véi co cdu mot bén ndi khép ban 18 mot bén dé khong ta co

u=2.

r =1/4: Ban kinh quan tinh cua tiét dién mat phang udn.
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I bh®> _1000x30°

2 = 2250000 (mm)
12 12

— 1 =~/2550000/30000 = 8.6(mm)

:>,1='u_'1= 2x500
r 8.6
7’ .E

==

=116

Trong do:
E hang s ty 18, dwoc goi 1a modul dan hodi E= 20 x 10'°(N/m?)

=20 x 10*(N/mm?)

B 3.14* x20x10*

e =146.5(N / mm*)

Gth

Ung suit cho phép on dinh 1a:

o, 1465 2
o|l, =—2=—"T"=41.87(N/mm
[o].. = ( )

Viay diéu kién 6n dinh la:

1120 i
=20 6 037N mm?) <
7T 30%1000 (N /mm*) <[o],

Viy thanh 6n dinh.
o Kiém tra bén méi ghép 1 (M12)
Tur cong thuc (3.20) ta co:

biéu kién bén dap doi véi bulon:

Ung suét dap:
o, = % < [O']d
Voi:
A=nxtxd =1x10x12 =120(mm)
Trong do:
n: s6 bulon

t: bé day mdi ghép
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d: duong kinh bulon

4.2
=0, = —71520 = 6.28(N /mm”*)

Ung suit dap cho phép:
Theo Bang 8 3/111.[7] ta co:
[6], =0.8x0, =0.8x800 = 640(N / mm*)
Vay mdi ghép thoa diéu kién bén dap
Twr cong thuc (3.29) ta co:

biéu kién bén cat:

F
7, = -<[z.]
nx2x
n: s6 bulon
d: dudng kinh bulon
T, = 754.2 > =1.3(N/mm?*)
3.14x12
Ix2x —-——

Ung suit cat cho phép:
[z]. =0.250,, =0.25x 450 = 112.5(N / mm*)
Vay thoa diéu kién bén cit.
o Kiém tra bén méi ghép 2(M20)
Tur cong thuc (3.27) ta co:
Diéu kién bén dap dbi véi bulon:
Ung suét dap:

o, =—= [O-]d

w |

Voi:
A=nxtxd =1x10x20 =200(mm*)

=0, = % =3.77(N/mm*)

Vay mdi ghép thoa diéu kién bén dap
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Twr cong thuce ( 3.22) ta co:

bicu kién bén cat:

nx2x

T, = 754.2 > =1.3(N/mm?*)
3.14%x12
Ix2x—-——

Vay thoa diéu kién bén cit.
o Kiém tra bén cho khép ban 18
Khép ban 1& ¢ duong kinh ngoai 1 20. Pudng kinh truc 14 10.

Khép ban 1€ chiu tac dong cua luc nhu bulon vi né cling c6 cong dung 1a no6i1 hai tam lai véi

nhau.
Piéu kién bén dap khép
Ung suit dap:

F
O, ZZS[U]d

Voi:

2 102 )
AzﬂxT:3.14xT:14(N/mm )

d: duong kinh trong ctia khép ndi

=0, = 7542 =53.9(N/mm*)
Vay mdi ghép thoa diéu kién bén dap
Diéu kién bén cit:
r=— sl
2 X
4
d: duong kinh
4.2
T, = Lz =4.8(N/mm*)
3.14x10
2X
4

Vay thoa diéu kién bén cit.
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3.7. TINH TOAN THIET KE HE THONG THUY LUC

Bdo cdo tong két khoa hoc va

3.7.1. Giéi thi€éu ve cac chirc ning cac cac hoat dong ciia may

Moi chuyén dong ctia may va cic cum cia may déu dung dan dong bang thuy luc,

nham dam béao cho may hoat dong tbt trong diéu kién hoat dong khéc nghiét.

May hoat dong trén nudc bang pantoon (7) va chuyén dong di chuyén trén mat nudc 13 nho
gudng gat nudc (paddle wheel) (6). Khi thay d6i hudng chuyén dong thi may mé hay tit
duong dau thuy lyc din dong chuyén dong quay ciia paddle wheel bén trai hodc phai (twong
tu nhu nguyén tic chuyén hudng ctia may kéo xich). Théng qua cin diéu khién thay luc

trén khoang nguoi 1ai.

B6 phan cit (1) ctia may gdm ba dao bd tri nhu hinh chit U. Dao nim ngang c6 nhiém vu
cat rong co bén dudi, hai dao thang dung thi tach cac khdi rong co ra. Ba dao nay hoat dong

cung toc do va cung dong thoi vai nhau.

Rong c6 vira dugc cit, vira duge chuyén 1én bang bang tai thir nhit, bang tai nay hoat dong
lién tuc trong sudt qua trinh may 1am viéc. Bang tai thir nhat chuyén rong co lién tuc, sang
bang tai thir hai dugc bd tri nhu hinh v& 3.7.2, bang tai hai hoat dong gian doan, khi khdi
rong co tir bang chuyén thir nhat chuyén sang da day thi s& di chuyén tiép ra phia sau va
dam nhén sang dong rong thr hai, khdi nay di chuyén dan ra sau. Khi bang chuyén tht ba
da day tai thi may day tai. rong co6 duoc chuyén 1én bd bang cach ngudi 14i may dua may
vao bo, diéu khién tay thay lyc nang bing tai ba 1én bo théng qua hai xi lanh luc, biang
chuyén thtr ba hoat dong s& dua dan rong 1én bo hodc dua vao thiét bi van chuyén trung
gian trén bo.

Co cau nang ha thuy lyc (5) c6 nhiém vu diéu chinh d6 siu cat béng cach nang ha bd phan

cat. Co cau thily luc nang ha thity lyc (8) nang bang chuyén thir ba 1én dé chuyén rong cé ra

ngoai.

Hinh 3.7.1- Hinh tong thé may cit rong

1-bo phan cit rong, 2-bang chuyén thir nhat, 3-bang chuyén thir hai,
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4-bang chuyén thir ba,5-co ciu nang ha thiy luc, 6-Co ciu chuyén dong (paddle wheel),

7-pantoon,8-co ciu nang ha thuy luc.

ATATATATA

ATATATATA

Hinh 3.7.2- So dd biéu thi khoi vat liéu cat.

.

e N

Hinh 3.7.3-So d0 bb tri va hoat dong ctia ba bang tai.

3.7.2. Hoat djng va chirc nang cia tirng cum
e Hai banh gudong nuéc (paddle Wheel)

Banh xe nudc c6 nhiém vu tao nguén dong lyc cho may di chuyén trong nudc. Ngoai ra
n6 con giup cho may xoay trd: tién, lui, quay vong... trong luc hoat dong ciing nhu khi gip
diéu kién lam viéc kho khin. Hai banh gudng c6 chirc ning quay cung toc do khi tinh tién
1én phia trudc dé 1am viéc cat rong, v6t béo hay cing quay nguoc lai dé lui may hodc quay
tinh tién khac toc d6 khi can quay sang mot phia hodc mot banh dung yén mot banh quay
khi can quay vong 360°
e Cum dao cit
Cum dao cit gom mot bo dao ngang bd tri cat gdc rong va 2 dao cit doc. Khi 1am viéc 3
dao nay cling quay va cung tbc d cing hanh trinh cho phép cat dong bo. van tdc dao c6 thé
diéu chinh theo yéu cau mat do cit
e Baing tai trudc
Cum bing tii trweée cho phép van chuyén vat liéu rong sau khi cat hodc vét cit 1én bing
tai chia s6 2

e Baing tai thir 2
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Bing tai gitra lam nhiém vu chirc tam rong va dé co thé chira duoc nhiéu nhat, bing tai nay
hoat dong gian doan khi bang tai sé mot chuyén vao thanh ddng cao nhat ma thanh bang co
thé chira, khi d6 bang méi hoat dong dé chuyén khdi rong Iui vao mot chit dé bang lai tiép
tuc chd déng thu 2 tir bing mot chuyén dén. qua trinh lam viéc gian doan nay lién tiép xay
ra cho dén khi toan bo bang tai 2 chat day rong, béo, rac dang déng.
e Bang tai thu 3
Bing tai thr 3 ¢6 chirc nang nhu bang tai sb 2,1am nhiém vu chirc tam rong va dé co thé
chira dugc nhiéu nhat, bang tai nay hoat dong gian doan khi bang tai s6 2 da chat d?ly tai thi
dugc chuyén tiép qua bang tai s6 3 ciing dang déng khdi . khi bang tai hai va bang tai 3
chirc day xem nhu két thiic qua trinh cit.

Dé cira thém tai, ngud van hanh tiép tuc cho bang tai s6 1 1am viéc va chira day trén bing

tai sO 1 xem nhu mdy da chira toan tai.

Hai cip xi lanh bing tai s6 1
Hai Ciap xi lanh trudc ding dé ha bang tai trudc cho dao cit xudng nude va nang 1én khi
khong hoat dong, cap xi lanh sau ¢6 nhi€ém vu nang bang tai sau 1én dé bang tai dua vat li€u
cit 1én bo, ca hai cip xi lanh ndy déu c6 kha ning diéu chinh d6 cao ning ciing nhu do siu
cit.
Hai ciip xi lanh bing tii s6 s6 3
Hai Cip xi lanh sau ding dé nang bang tai sau 1én khi chuyén toan bo tai chira trén 3 bing

tai vao bo ca hai cdp xi lanh nay déu c6 kha nang di€u chinh do cao nang thoat tai.
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Bdo cdo tong két khoa hoc va
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3.7.3.2. Hoat dong ciia hé thong

Dau dugc dong co dién (1) hat tir thung chira (3 ) qua ludi loc (2) day du qua van an toan

(4) va di qua céc van diéu khién tdi cac co cau lam vigc.

Trong trudng hop tit ca cac van ¢ vi tri khong 1am viéc (Khdi dong mdy) thi dau do bom
bom 1én s& bi tic. Dau trong mach lic nay s& co ap suat rat cao do bom truyén 1én ma
khong co 16i thoat. Tuy nhién, khi mach dau dat dén mot muc ap suit nao d6 do ta quy dinh
& van an toan (4) thi dau s& tran qua van va tro vé thing chtra. Trudong hop nay thi ap suat

cua dong co sinh ra hoan toan bi hao phi.

Khi may bét dau hoat dong ( May chay dén noi lam viéc) thi ta diéu khién hai van (5) cho
hai guong quat (6) 1am viéc. Vi tri lam viéc ctia cic van khac nhau tiy theo yéu cau lam

viéc cua may lac khéi dong: Tién, lui, quay dau...

Khi may dén noi lam viéc thi ta diéu khién van (20) Sang phia bén trai (theo hinh) dé cip xi
lanh (25) thut vao nhim dua luéi dao cat xudng dudi nudc cho dén khi hét chu trinh 1am
viéc cua xi lanh nhd vao ap sudt ciia dau va bang chinh trong luong cua ludi dao, bang tai,
ban than khung d&. Trong qua trinh ha dao cit nay, ta ¢6 thé cho dimng qua trinh bang cach
diéu khién van (20) dén vi tri trung gian sao cho d6 sau cat cta dao phu hop véi diéu kién
lam viéc.

Pén luc nay thi ta diéu khién van (16) sang vi tri 1am viéc. Dau chay qua van di dén bo ba
mo to (17) lam cho ba dau dao cét hoat dong. Dao cit hoat dong lién tuc tu luc bét dau vao
vi tri cit cho dén khi day tai, hét ca hodc hét viéc. Khi mudn ngimg dao thi ta diéu khién
van (16) trd vé vi tri ban dau, két thic qua trinh cat. Trong qué trinh cat ¢6 thé dao cét bi
qua tai do cat phai cac vat liéu cimg (gdc cdy, canh cdy kho nam chim dudi nude...) hoic
mat do cat qua day lam cho dao cat ngimg hoat dong. Pé dam bao an toan cho duong dng
cling nhu cho ngudi sir dung, ta 1ap thém trén d6 hé thong van an toan (19) dé dau duoc tra
vé thung luc qua tai.

Trong qué trinh bo ba dao cit lam viéc thi ta cling diéu khién van (7) cho motor truyén
dong bang tai (8) lam viéc, bing tai nay ciing hoat dong lién tuc ciing véi dao cit va lam

viéc cho dén khi dao cit ngimg hoat dong.

Bing tai (8) 1am viéc truyén s& chuyén vat liéu cit 1én bang tai (11). Tuy nhién, dén mot luc
nao do thi qua trinh don déng trén bang tai (11) trd nén qué cao, khong thé chuyén 1én duoc
nita ma c6 thé bi cuén xudng phia dudi bang tai (8). Khi ngudi diéu khién cam thay sy don

dbng vira du cao thi tac dong vao van (10) cho biang tai (11) chuyén nguyén liéu cit ra phia
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sau mot doan, ctr nhu thé diéu khién cho dén khi vat lidu cat chira day bang tai (11) va tran
xubng bang tai (14).
- Qua trinh hoat dong cuia bing tai (14) gan gidng nhu qua trinh lam viéc cta bang tai (11),
khi bang tai (11) chira vat liéu cat di dén cudi hanh trinh thi s& ty d6 xudng bing tai (14) va
cling ¢6 qua trinh don dong trén bing tai (14). Khi xuat hién qua trinh nay thi nguoi diéu
khién sé& tac dong cung lac hai van (10) va (13) dé van chuyén vat liéu cit ra mot doan
gidng nhu bang tai (11) lac dau cho dén khi vat liéu cat don dén cudi bang tai (14). Dén luc
nay thi ngudi diéu khién kéo van (16) dong thoi diéu khién van (7) cung tré vé vi tri ban
dau khi vat liéu cat da dugc chuyén hét 1én bang tai (18). Didu khién may vé dia diém do
vat liéu.
Luc may da dén noi d6 vat liéu thi nguoi 1ai may diéu khién van (26) nang hé théng bing
tai sau 1én bang cip co cau Xi lanh lyc. Do cao clia dau sau bang tai nay phu thudc vao diéu
kién dia hinh va loai phuong tién van chuyén vat liéu cit. o cao nay co thé thay ddi duoc
nhd co cdu Xi lanh tac dung hai chiéu. Khi di dat duoc d6 cao thich hop thi ngudi 14i may
tac dong vao van (10), (13) cho hai bang tai (11), (14) hoat dong, dua vat liéu cit 1én xe
chuyén chd hodc xudng bai d6. Khi da két thuc qué trinh do, ngudi diéu khién ciing tac
dong vao van (10), (13) 1am ngung hoat dong hai bang tai (11), (14). Diéu khién cho may
chay ra va ha bang tai sau xudng, két thuc qua trinh 1am viéc.
3.7.4. Tinh toan, chon lya cac chi tiét chinh va thiét ké hé thong dwong dng
3.7.4.1. Thong so dau vao
e B¢ phan Paddle wheel
Theo két qua tinh toan phan trudc

M6 men quay trén truc dong co: M = 2074 Nm

Sb vong quay cua tryc co: n = 30 vong/phut
e B0 phén ba dau dao cit
Theo két qua tinh toan trong chuyén dé cum dao ct

Cong suat dong co: N =2 kW

Bén kinh vong quay: r=0,2 m

Van toc dao: v = 0,64 m/s
e B phin bing tai diu cit

Theo két qua tinh toan Cong suat dong co: N =1kW
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Van tdc chay tai: v =0,05 m/s

Duong kinh con lan: d =160 mm

3.7.4.2. Tinh toan cum thity luc hé thong banh gudng (Paddle wheel)
o Chon cdc chi tiét
e Chon Motor

Theo yéu cau lam viéc ctia hai gudng quat nudce: Hoat dong hai chiéu, c¢6 thé hoat dong
riéng 1€ va theo dya vao cac thong s6 dau vao ta tinh so bd cho ting cum riéng biét ta dugc:
Mo men xodn cua truc co 13 2074 N.m, sb vong quay: 30 vong/phuit. Ta tinh duoc luu luong
trong bom la: 71302,5 cm’/vong . Dya vao Bang Biéu dé so sdnh motor ( Bing phu luc 2)
thi ta théy tat ca cac motor déu dat duoc yéu cau lam viéc cta cum chi tiét ma trong do loai
motor banh ring ngoai 13 loai motor phd bién nhat va c6 gia thanh ré nhat nén ching ta

chon loai motor nay lam ngudn dong luc cho hai guéng quat nudc.
o Chon hgp phéin phoi

Do yéu cau lam viéc cua hai gudng nude 13 1am viée riéng biét nén ta phai thiét ké hai
van diéu khién riéng biét nhau cho hai gudng quat. Ma theo yéu cau hoat dong thi chung
hoat dong hai chiéu, c¢6 vi tri dimg khi dong co chinh dang 1am viéc nén dé dam bao yéu
cau 1am viéc nhu trén ta chon hop phan phdi c6 bdn chiéu ba vi tri 1am viéc (hinh 3.7.5).
Hai gudng quat nay lai hoat dong cing tai trong, cing toc do lai duge bd tri dbi ximg nhau
0 hai bén boong tau nén ta chi can thiét k& mot bén, con bén kia thi hoan toan tuong tu.
3.7.4.3. Thiét ké h¢ thong dwong ong

Hai hé thong dudng dng nay lam viéc hoan toan gidng nhau nén ta chi can thiét ké mot
bén. Do ching lam viéc trong diéu kién rat tot, c6 bd phan bao vé ( khung), khong xay ra
hién twong qua tai, khong yéu ciu toc do cao... nén hé thong duong 6ng duoc thiét ké don

gian nhu hinh vé 3.7.6 a:
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a b

Hinh 3.7.5 - Hé thdng diéu khién hoat dong paddle wheel.
e Hoat dong ciia hé thong

Tai thoi diém may khong lam viéc thi ta c6 hé théng diéu khién ndm & vi tri hinh3.7..5a.
Gia sir ta quy wdc khi ¢o vi tri 1am viéc nhu hink 3.7..5b thi motor tic dong t6i guong quat
nude theo chidu miii tén lam may chay téi . Khi ta mudn ngimg hoat dong ciia no lai thi ta
tra van vé vi tri ban dau (Hinh 3.7.5 a) va néu mudn lui lai thi ta tac dong van vao vi tri nhu

hinh 3.7.5 ¢ thi chiéu quay motor s& duoc dao ngugc.

Truong hop mudn quay vong thi ta chi can tac dong mot bén cua gudng quat thi may
s& quay vong. do lyc tac dong ma khong qua tim. Néu mudn quay vong gap hodc diéu kién
lam viéc khong cho phép thi ta tic dong hai van trai nguoc nhau 1am cho hai gudng quat
quay nguoc nhau. Lac ndy may sé quay vong véi ban kinh quay nho nhét va gan nhu bang
khong.
3.7.4.4. Thiét ké h¢ thong bing tii chuyén rong c6
Chon cdc chi tiét cho hé thong:
e Chon motor:
Ciing giéng nhu cach chon motor cho hé théng hai gudng quat nuéc ma motor nay lai 1am
viéc don gian hon la chi hoat dong mot chiéu nén ta van chon loai motor nay nhung la loai

motor mot chiéu lam hé thong truyén dong cho ba bang tai.

e Chon hép phin phoi:
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Vi yéu cau 1am viéc ciia may dbi v6i ba bang tai 1a tach roi nhau nhung ching hoat dong
hoan toan gidng nhau nén ta chi can chon hop phan phdi va thiét ké hé théng duong éng
cho mot bang tai 1a di. Do hop phan phéi phai diéu khién duoc motor bing tai hoat dong
ding theo cac yéu cau lam viéc: Lam viéc mot chiéu, khong lién tuc nén ta chon hop phan

phéi loai: Ba chiéu, hai vi tri lam viéc nhu hinh vé 3.7.6a.
e Thiét ké hé thong dwong dng

Céc dng dan dau thuy luc duoc ndi tryc tiép tir van vao motor. Tuy nhién, dé cho hé thong
ba bing tai hoat dong ém diu va c6 thé thay doi dugc téc do quay cta motor (chinh 1a toc
d6 van chuyén nguyén liéu cit) va cling nham ngin ngira hién tuong qua tai cho bang tai
cat (bang cach ting téc d6 quay cua motor diéu khién bing tai mot) ta lap thém trén duong
éng dan dau téi motor mot van tiét luu c6 thé diéu chinh luu lugng, khong dugc bu ap. HE

thong duong dng duoc thiét ké nhu hinh vé:

a b
Hinh 3.7.6 - So d6 hé thong lam viéc cua ba bang tai chuyén.
a. Hoat dpng ciia hé thong

Hinh 5.6a hién thi truong hop bang tai khong hoat dong. Tuy luc nay ap lyc dau sinh ra
ciing di t6i van nhung hé thong phan phéi dang & vi tri dong do d6 ap luc nay s& dugce ding

cho céac hé thong khéac hodc tu tra vé thung nhd van an toan trong hé thong.

3.7.4.5. Thiét ké H¢ thong ba dau dao cat
a Chon cdc chi tiét

e Chon motor:
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Hoat dong cta motor ba dau dao cét 1a hoat dong mot chiéu va ¢ yéu cau lam viéc
khong cao: toc d6 quay thap, md men tac dong yéu cau khong cao... nén ta ciing chon loai
motor banh rang an khdp ngoai.

o  Chon hgp phén phoi:

Hop phan phdi nay phai thoa méan yéu cau lam viée cta ba dau cét la: C6 thé diéu khién
ba dau dao cat 1am viéc luc nao tiy thich (Luc di dén noi lam viéc thi cac motor khong hoat
dong, khi dén noi lam viéc thi cho motor hoat dong. Trong qué trinh lam vi¢c thi c6 thé cho
ngung vi mot 1y do nao do.) va dya theo nguyén ly lam viéc thi motor chi lam viéc mot
chiéu nén ta chon hop phan phéi gidng nhu hop phan phdi cua ba bang tai 1a loai ba chiéu,
hai vi tri lam viéc.

o  Thiét ké hé thong dwiong éng

Do ba dau dao cat hoat dong cung mot thoi diém, cung van toc va cung mot cong suat nén
ta thiét ké mot van diéu khién chung cho ca ba dau dao cat. Bé dam bao vé toc do cat, luc

cat cua ba dau dao la bang nhau ta mac cac motor theo kiéu song song.

+ Tuy nhién, tiy vao diéu kién cit (loai vat liéu cit, mat do cua vat liéu cét... ma ta phai
diéu chinh luc cat khac nhau do d6 ta phai méc thém vao duong dng dan dau toi motor
thém mot van tiét luu diéu khién dong chay, khong duoc bu ap.

+ Trong qua trinh lam vi¢c, co6 thé mot trong ba dau dao cat (hoac hai trong ba va tham chi
1a ca ba) bi qua tai do cit phai vat liéu cimg (canh cdy, gdc cdy. .. ndm chim trong nuéc), do
mat do cat qua day... 1am cho hé thong bi qua tai nén ta lip thém trén hé théng dudng dng
mdt van an toan dé bao vé hé théng dong thoi co thé giam ap luc duong ng luc khong can
thiét khi 1am viéc trong diéu kién nhe tai bang cach giam ap suét cia van an toan. So do cia
hé théng dugc thiét ké nhu hinh vé:

ne L Lo
i 0 QO e > 4 (O

SIS [

[

Hinh 3.7.7- So dd hé théng hoat dong cua ba déau dao cit.
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e Hoat dpng ciia hé thong

Co cau hoat dong ciia hé théng diéu khién ba dau dao cit ciing giéng nhu cua hé thong ba
bing tai. Tuy nhién n6 khac mot chd 1a ba bing tai hoat dong riéng r& va dut khoang con
trén hé théng nay ba dau cét hoat dong cung mot luc va cung mot van tdc nén cach diéu
khién don gian hon. Trén hé thong ciing gan thém van tiét luu cho hé thdng lam viéc ém, 6n
dinh hon ngoai ra con gan thém van an toan do trong qua trinh lam viéc thuong xay ra hién

tuong qua tai.
3.7.4.6. H¢ thong ning ha hai bing tai
Chon hp phén phoi

Tuy thoi diém 1am viéc cua hai bang tai trude va sau khac nhau: Bang tai trudc ¢ vi tri nam
ngang lac may chua lam viéc ma theo ciu tao cia may thi cip Xi lanh nay s& & vi tri nho ra.
Luc nay 4p suét trong dudng 6ng ¢ phia ngian dudi ctia cip Xi lanh nay sé 1a 4p suat lam
viéc tuy nhién ché d6 1am viéc nay la ché d6 nhe tai con bang tai trudc cling & vi tri nam
ngang nhung cip Xi lanh phia sau lai ¢ vi tri trai nguoc voi cap Xi lanh phia trudc, né nam
o vi tri khong tai (Chi chiu trong luong cta bang tai va khung ma cap Xi lanh nay duoc
thiét ké chiu tai kha 16n: Hon 1500 kg nén lyc tac dung 1én céc chi tiét ciia Xi lanh lac nay
xem nhu khong dang ké.) nhung do ching c6 cic qua trinh 1am viéc tuwong ty nhau: Néng,
ha, diéu chinh duoc chiéu dai lam viéc cua tung cdp Xi lanh) nén ta chon hdp phan phéi

cho chiing 14 hoan toan gidng nhau.

Tir yéu cau lam viéc ciia bang tai trudc 1a co thé nang va ciing c6 thé ha xudng tuy theo
diéu kién 1am viéc ciia may & timg ving, ting dia diém ciing nhu tiy theo yéu cau vé do
sdu cat ma doi hoi hop diéu khién cap Xi lanh lyc nang ha nay phai c6 kha nang diéu chinh
do sau cat tuy y. Dé dap tmg duoc doi hoi nay ta phai chon hop phan phdi loai ba vi tri, bén

chiéu.
o  Thiét ké hé thong dwong ong:

H¢ thong duong Ong cua hai bang tai trude va sau c6 cac yéu cau lam viéc cling nhu cd cac
ché do lam viéc hoan toan giong nhau ma chi khac nhau vé dp suat lam viéc nén ta co thé
thiet ké h¢ thong duong ong cho mdt bang tai (trudc hodc sau) réi ung dung ndé cho hé

thdng bang tai con lai.

Trong qué trinh lam vi¢c, khi ta ha thép chu trinh lam viéc cua cdp Xi lanh thi do trong
lugng cua ban than bang tai va khung s€ tao chan khong trong duong nap va trong thanh
phia ap thap lic chua dao chidu 1am viéc cta Xi lanh do 4p suat dau trong dudng nap luc

nay chua kip dat dén 4p suit 1am viéc s& lam cho duong ng va céc chi tiét trong thanh Xi
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lanh (cac phét, miéng dém...) nhanh bi hu do d6 ta thiét ké thém trén hé théng duong ong
nay mot van tiét luu c6 thé diéu chinh dong chay nhim ngin chin cac hién tuong trén va co

thé diéu chinh duge téc dd nang, ha cia hai bang tai nay.

Ta da thiét ké thém trén hé théng mot van tiét luu nhung méi chi giai quyét dugc van dé
thay d6i dot ngdt vé ap sudt lam viéc trong hé thdng ma chua giai quyét duoc van dé qua tai
trong qua trinh ha hodc nang bang tai do mot sé chudng ngai vat ma ngudi 1ai khong biét:
Khi ha bang tai c6 thé dung vao vat cing, mat dat phia dudi ma nguoi li khong thay do bi
khuét bing tai, 46 sdu chd ha bang tai trude qua can do khao nghiém khong tdt hodc trong
qua trinh nang bang tai trude bi vudng vat liéu dudi nude... Trong diéu kién lam viéc nhu
trén, ta lip thém trén hé thong dudng dng mot van an toan thi c¢6 thé giai quyét duoc cac

van de trén.

Maic du vay nhung yéu cau 1am viéc cua Xi lanh 1a tac dung hai chiéu ma van an toan chi
cho dong chay chay theo mot chiéu do d6 ta phai mac thém vao hé théng dng dan song
song v6i van an toan mot van mot chidu nham lam ting kha ning nap nhanh va x4 chdm
trén thanh dudi Xi lanh.

Du da thiét ké thém hai chi tiét phy 1a van tiét luu va van an toan nhung kha ning bang tai
trudc chiu qua tai do dam vao mot s6 vat liéu dudi nudc, dic biét 1a bang tai phia sau khi
ma day tai (khoang 1500kg) thi s& tao nén sy thay d6i ap luc vo cung 16n, dudi piston s&
dap vao thanh vaéi tdc do cao, luc tac dong 16n 1am cdp Xi lanh d6 nhanh chong bi hu. bPé
cho hai cdp Xi lanh nay lam viéc ém diu thi ta thiét ké mot hé théng van ma hai c@p xi lanh
nay chi ha xudng khi ap luc dudng nap va dudng xa gan bang nhau bang cach lap thém vao

nd van mdt chiéu c6 dudng ong phu.

a) b) ©

Hinh 3.7.8- So d6 hoat dong ctia hé théng hai cdp xi lanh luc.
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e Hoat dpng ciia hé thong:

Lic may bat dau lam viée thi hé théng xi lanh luc ha xuéng va nd ¢o so do lam viéc nhu
hinh 3.7.8c. Dau dugc bom 1én van tiét luu 1én day trén ngan trén cua xi lanh. Ap lyc dau
bom 1én mdi luc mét ting cho dén khi nao van mot chiéu c6 duong dng phu hoat dong. Do
1a lic ma ap suat ngan trén va ngan dudi bang nhau lam cho vién bi chan khong phai day
nguoc 1én trén va lic nay ap sudt thanh duéi ciing bi nén lam cho dau tran theo chay vé van
an toan. Do ap suat dau vé 13 rat cao nén van an toan s& md cho t6i khi ta thoi khong cho

dau bom lén.

Khi d3 dat dén d6 sau nhit dinh nao d6 thi ta diéu khién van phan phdi sang vi tri lam viéc
trung gian (Hinh 3.7.8b) thi du trén duong 4p dén thanh xi lanh trén khong con nita, van
mdt chiéu c6 duong dng phu khong con ngudn tac dong phu nita s& khong hoat dong do d6
ma dau s& bi vién bi ngan lai khong cho tran xudng tré vé thing, ap suat trong thanh xi lanh
van con cao s& giit khong cho piston tiép tuc di xudng.

Néu ta mudn piston di 1én thi chi viéc diéu khién van sang vi tri nhu hinh 3.7.8a thi dau
duoc bom 1én khong thé qua dudng van an toan ma lai di qua van mot chiéu trd lai van mot
chiéu c6 dudng dng dan phu, ddy vién bi 1én khi n6 dat ap suat 16n hon 4p suét trong thanh.
Hoat dong cua hé théng ben bing tai sau ciing c6 ba giai doan 1am viéc nhu bang tai trude
nhung c6 diéu 1a qua trinh 1am viéc trai nguoc nhau: Ben trudc: ha - giit trung gian-nang

con ben sau: nang - gilr trung gian - ha va cling c6 cac cach dicu khién nhu nhau.

3.7.5. Tinh toan céc thong s6 ciia bom va cac motor thity lwe ciia may
3.7.5.1. Tinh toan mé to thiy lwe cia banh xe nwéc (Paddle wheel)

Hé thong chuyén dong chinh cho may cat rong 1a hai banh duoc truyén dong bang hai
motor thuy lyc cung loai nén ta chi can tinh toan mdt motor va chon cho ca hai banh ty thiét
ké va dé dam bao van toc chuyén dong theo yéu ciu ciia ngudi thiét ké ta ¢ cac thong sb

ban dau cta motor thity luc 1a : (theo thiét ké paddle wheel )
+ Momen quay trén truc dong co : Mc = 2074 N.m
+ S6 vong quay ctia truc dong co : n = 30 vong/phiit

Tur cong thirc momen quay cia motor thuy luc tacd : M = % N.m
T

Trong do :

M - mOémen quay , N.m;
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p - &p suét, bar;
q - luu lwong, cm’/vong;
+ Xéc dinh dung lugng cua motor thay luc :

Dung lugng ctia motor thiy luc 13 thong sb co ban ctia motor thuy luc, thiét ké trong dau co
ap suat thong dung 100 bar dé cung cip luu lwong cho motor thity luc. Do vay dung luong

motor thuy lyc dugce tinh nhu sau :

T M= 24
20w
M.20x
p
q= 2074.20.314 1§8 314 _ 1302,50m3/V(‘)ng

Ta lai c6 cong thitc Q =n.q = 1302,5.30 = 39075 cm’/phit = 39lit/phut
+ Duya vao do thi duong dac tinh cua motor thuy luc ( phu luc 5) tr d6 ta xac dinh duogc
motor thuy lyc ¢ cac thong sb:

-Luu lugng motor: Q = 39 lit/phut

-Cong suét ciia dong co: N= 6,5 kW

-Hiéu suét dong co: n=75%

-2 A, P
-Chi€u cao cOt ap: H =—

v
Trong do: h-chiéu cao cot ap, m;
7 -trong lugng riéng dau thay luc, kN/m’;
p=100bar hay p=10"N/m’
y=pg
Trong d6: p =930: khéi lugng riéng cua dau thuy luc, kg/m’;
2=9,81:gia tdc trong truong, m/s’;
=>5=9,81.930 =91233N /m*

_ 107
91233

=1096 m
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3.7.5.2. Tinh toan ddng co cho bing tai s6 1 (du cit)
Céc thong s6 dau vao :

-Cong suét dong co 1a : Ng. = 1kW

-Van tbc chay tai la : 0,05m/s

-Buong kinh con lan D = 160mm => R = 0,08m

-S4 vong quay trén truc dong co 1a :

Ta c6 cong thuc: %:%:nz%

nZ% =6vong/gidy =5.60=360 vong/phut
Momen quay trén truc dong cola: M = @ =26,5Nm
Ngoai ra ta con c6 cong thirc tinh Momen khac la: M = %

Trong do:
M - momen , Nm;
p - &p suit ,bar;
q - dung luong, cm3/vc‘)ng;
+ X4c dinh dung lugng cua motor thuy lyc :

Dung lugng motor thuy luc 1a théng sd co ban cua motor thily luc,thiét ké trong dau cé ap
suit thong dung 100 bar dé cung cdp luu lugng cho motor thay luc. Do vy dung luong
motor thuy lyc dugc tinh nhu sau :

M:P-q
201

_20n.M _20.3]14.26,5
p 100

=>q = 16,7cm’/vong

Luu luong bom can thiét 1a :

Q=n.q
Q=1360. 16,7 = 6012 cm’/phut = 6lit/phut
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Duya vao duong dic tinh motor thuy luc bén dudi (phu luc 4) ta xac dinh dugc motor thuy
luc ta can véi cac thong sd ma ta can.

-S6 vong quay trén tryc : n = 360 vong/phut

-Luu lugng motor: Q = 6 lit/phut

-Cong suét dong co: N=0,6 kW

-Hiéu suét cua dong co: 7=0,6

-Chiéu cao ¢t 4p: H=1096 m
3.7.5.3. Tinh toan motor thiy lwc cho bang tai giira (bing tii ngang).
- Xdc dinh céng sudt tdi
+ Niang suat tai ciia may van tai lién tuc

3600

Q=g @v- v () =3.6. g, v (thn/h)

Trong do:
qy - tri s tai trong don vi trén mot mét chiéu dai, kg/m;
véiqy =1000F .6. v
vy - hé s6 dién dﬁy 0,65 + 0,75 .Chon: y =0,7;
F - dién tich mat cit ngang cua vat liéu, m’;
F=B.h
B - chiéu rong bang tai , m;
h - chiéu cao vat liéu trén bang tai , m;
L - chiéu dai bang tai , m;
p - khéi luong riéng theo thé tich cua rong ¢ 160kg/m’
Dién tich mat cat ngang vat liéu khi bang tai ¢ 1500kg1a: F=B . h
p - khdi luong riéng theo thé tich cua rong co: 160kg/m’
=>1500kg — B.h.L (m’)
Chiéu cao vét liéu trén bang taila:

_ 1500 1500
160.B.L  160.1,5.4,74

b
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F=15.13=195m’
Vayqyla:q,=1000.1,95.0,160.0,7=218,4 kg/m
Chon v = 0,3m/s van tdc bang tai cho phép trong khoang 0,05 + 0,63 m/s
Vay Q =3,6.218,4.0,25 = 196,56 tin/h
+ Cong suat dé dich chuyén xich va tai theo chiéu ngang 14 :
N, =0,0024 .q,.L +0,003Q (0,11 L,, + H) + 0,006 Q. B
L - toan b chiéu dai ctia dai xich,m;
L=2.474+2nR

Tacod: %:% chond=0,32m=>D =160 mm => R = 80 mm = 0,8m

L=2.474+2.3,14.0,08=0,5+9,48 = 10m

Chiéu cao nang H=0

L, - hinh chiéu dai xich xudng theo phuwong ngang ,m;
L,=474+2R=4,74+2.0,08=49m

q - trong lugng mdt mét dai cua dai xich 10,3 kg/m

B - chiéu rong mat dola: 1,5m

N,=0,0024.10,3.0,25. 10 +0,003 . 196,56 (0,11 . 4,9)+0,006 . 196,56 . 5
N,=0,07+0,31+1,8 = 2,2 kW

Cong suit ctia dong co 13
NO
n

Ndc =

.L15

1 - toan b hi¢u suat lam vi¢c co6 ich:
n =0,7

1,15 -hé s tinh dén mat mat bd sung

Nge = 2’3 .L15 =3,6 kW

b

S6 vong quay & trén truc dong co 14

NN . .V _7mn 30.V
Tur cong thitc: —=—=n =
R 30 n.R
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30.0,25
=

=—————=29,8vong/giay=1790vong/phut
3,14 .0,08 SEY =P

Momen quay trén truc dong co 1a :

" 9550

:>M=N.9550

Trong do:
n-s6 vong quay trén truc dong co,vong/phut;
N-cong suét motor,kW;

M =w =18,96 Nm ~ 19 Nm

Ta lai str dung cong thirc Momen khac 1a :

M= P-4

207
M - momen , Nm;
p - &p sudt ,bar;
q - dung luong, cm3/vc‘>ng;
- Xac dinh dung luvong bom:

Dung luong motor thuy luc 1a thong sd co ban ctia motor thuy luc ,thiét ké trong dau co ap
suat théng dung 100 bar dé cung cip luu luong cho motor thiy luc. Do vdy dung luong
motor thuy lyc dugc tinh nhu sau :
M=P-4
207

_207.M _20.314.19
R 100

= 12cm’/vong

Ta ¢6 lwu lwong bom Q =np =12 . 2150 = 25800 cm’/phut = 25,8lit/phut

Duya vao duong ddc tinh motor thuy luc bén dudi (phu luc 3) ta xac dinh dugc motor thuy

luc ma ta can voi cac thong sb bén dudi.
-S4 vong quay trén truc dong co: n = 1790 vong/phiit

-Luu lugng bom: Q = 21,48 lit/phut
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-Cong suét cua motor: N=2,7 kW
-Hiéu suit bom: 7 =75%
-Chiéu cao cot ap:

H =1096 mH,0 = 1096.10 * mmH,0 = 1096.10 * pa = 1096.10 * N/m?

3.7.5.4. Tinh toan motor thily lwc cho bing tii cudi.
Xac dinh cong suat tai va cac thong sé can thiét
+ Ning sut tai ciia may van tai lién tuc

3600

Q = m qV .V (té’.n/h) = 396 . qV .V (té’n/h)

Trong do:
qy - Tri s tai trong don vi trén mdt mét chiéu dai, kg/m;

v - van tdc chay cua bang tai m/s (0,05 + 0,65 m/s) chon v = 0,25 m/s v6i q, =
1000F . y.y

Trong do:
vy - hé s6 dién dﬁy 0,65 + 0,75 chon ,y =0,7;
F - dién tich mat cit ngang cua vat liéu, m’;
F=B.h
Trong do:
B - chiéu rong bang tai , m;
h - chiéu cao vt liéu chira trén bang,m;
—=>F=1,5.23=345m’
=>q, =1000.0,7.3,45.0,16 =386,4 kg/m
=>Q=3,6.386,4.0,25= 3477 (tan/h)
+ Cong suit dé nang tai xich va vat can nang theo yéu cau ddi v6i bang tai nghiéng :
N,=0,0024.q.V.L +0,003Q (0,11 L,, + H)+ 0,006 Q . B
L - toan bd chiéu dai cua dai xich,m;

L=2.273+2xnR
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R - ban kinh quay tron truc truyén dong, m;

%:é+é chond=32mm — D=160mm =>R =0,08m

L=2.273+2xn.0,08=5,96m

L, - hinh chiéu cua xich theo phuong ngang ,m;
2
Ly = (E) -1 =2,8m
2

Chiéu cao nang H = Im
Trong luong mot mét dai cua dai xich q = 10,3 kg/m
B - chiéu rong mat do la 1,5m
N, = 0,0024.10,3.0,25.5,96 + 0,003.247,7 (0,11 . 2,8 + 1) + 0,005.347,7.1,5
N,=0,037+ 1,36 +3,12=4,517 kW
Cong suét trén truc dong co la : Ny = & 1,15
1,15 - hé s tinh dén mat mat bd sung
1 - toan bd hi¢u suét lam viéc c6 ich, chon: n=20,7

Npo M5-4517 4w
0.7

Momen quay trén truc dong co 1a :

_M.n_ . N.9550

= =
9550 n
2 V  zn 30.V
SO v¢ trén truc do la; —="— =
0 vong quay trén truc dong co la 2= 30 =n g
30.0,25 )
n=———"— =298 vong/gidy = 1790 vong/phut
3.14 0,08 Fely &P
M = 7,4 .9550 —39.5Nm
1790

Ta lai c6 cong thuc: M = %

O
Trong do:

M - momen , Nm;
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p - ap suét, bar;
q - dung lugng ,cm’/vong ;
+ Xéc dinh dung lugng cua motor thay luc :

Dung luong motor thity Iyc 13 thong sb co ban dé xac dinh kich ¢& ctia motor thay luc,thiét
ké trong dau c6 ap suét thong dung 100 bar dé cung cap luu lugng cho motor thiy luc. Do
do6 dung lugng motor thuy lyc dugc tinh nhu sau :

M:P-q
20w

_20m.M _20.3,14.19.5

=248 cm’/vong
p 100

+Luu lwong qua bom Q =n. q = 24,8 . 1790 = 44392 cm’/phiit = 44 4lit/phit

Duya vao duong dac tinh motor thuy luc trong (phu luc 3) ta xac dinh dugc motor thuy luc

ta can v&i cac thong s6 bén dudi.
-S6 vong quay trén truc dong co: n = 1790 vong/phit
-Luu luong : Q = 44,4 lit/phit
-Cong suét ctia motor: N=4,6 kW
-Hiéu suat motor: 7 =7,5
-Chiéu cao cot ap: H= 1096 m
3.7.5.5. Tinh toan ben ning ha bj phén cit

+ Luc tac dung lén thanh day

PP DI
D
Yoy or

2 o

Hinh 3.7.9 - Lyc phan b trén xi lanh trudc
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Ap lyc nén 1én piston
o = 44°
P =2500 N (toan bd luc cua déu cét tac dung 1én thanh do)

P 2500N
cosa. cos44°

=3472 N

cosoc=£:> T=
T

Thoi gian nang ha toan bd hanh trinh dau cat 1én khoi vi tri 1am viéc 1a 3 + 4 giay.
Kich thudc xi lanh thuy lyc véi nhitng thong sb sau :
Chon hanh trinh cua xi lanh lic ning bo phén cit 13 : L = 690 mm
Duong kinh xi lanh: ¢ = 50mm
Dung tich ciia xi lanh lyc nang bo phan cit 14 :
V=r.R*.L
V=314.25".69.10° =1,35/cycle

Luu luong can thiét cia bom dé cung cip cho xi lanh luc 1a: Q=K

S-thoi gian piston di hét hanh trinh,phut;

1,35. 60
Q =

= 20,25 lit/phit

Lay thoi gian nang hét hanh trinh 13 4s

Ap suat can thiét1a: P = E__3472 = 3472 .
S D 3,14 .5
3,14 . T

P =177 N/em® = 1770000 N/m* = 17,64 bar
Ap suét cua xi lanh luc cum cét can dat duoc 14 :
P +30%P=17,64+5,29=22.9 bar
3.7.5.6. Tinh toan ben ning ha ciia bing tai cudi khi dwa vt liéu 1én bo
Y
\ Y H=do

20¢

Xilanh

Hinh 3.7.10 - Biéu do phan b lyc 1én xi lanh sau khi da nang.
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+ Luec tac dung 1én xi lanh lyc diing bang trong luong ca tai khi bd tri xi lanh luc nhu hinh v&.
F=10000 N
Trong do F=F, + F,
F,-lyc cua rong c6 tac dung Ién.
F, -lyc cua ban than bang tai.
+ Chon thoi gian nang hét hanh trinh 13 4s.
+ Puong kinh trong xi lanh Iyc: Chon ¢ = 50mm
+ Hanh trinh xi lanh luc la: L = 200mm
+ Dung tich cua xi lanh lyc ctia by phan nang bang tai la:

2
v=314. 2
2

V=3,14.2,5".20. 107 =0,34 lit/cycle
+ Ap suét can thiét cta xi lanh la:

F

P=
nR?

10000

sy 510N/cm® = 5100000 N/m*

P = 5100000 N/m? = 50,8 bar

Luu luong can thiét dé cung cap cho xi lanh luc 12 :

vV _034_034.60 5 jiyphat
(4 4

Q:

3.7.5.7. Xac dinh motor thuy lwe cho cum dao cit

Ba dao cit duogc bd tri & dau cét 1a ba dao cit doc 1ap nhung cung mot loai, do vay khi tinh
toan lyc chon dong co ta chi can tinh toan cho mot dong co roi ap dung no cho hai dong co

con lai.
Dua vao cac thong s6 dau vao: (Phan tinh toan dao cat)

+ Cong suat dong co: N = 2 kW
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+ Ban kinh vong quay: r=0,2 m
+ Van toc dao: v =0.64 m/s
Ta tinh duoc:

S6 vong quay trén truc dong co la:

vV T.n 30.v

r 30 r

ne 30.0,64
0,2.3,14

=30v/s=60.30=1800v/p

M6 men quay trén truc dong co la:

M= N.9500
n
M= 2:9500 =10,6N.m
1800

Xac dinh dung lugng ctia motor thuy luc

Dung lugng cua motor thuy luc 1a mgt thong sb co ban rat can dé chon motor thuy luc,thiét
ké trong dau co 4p suit thong dung 1a 100 bar dé cung cap luu lwong cho motor thiy luc.

Do vay dung lugng cua motor dugc la:

Ta c6 cong thirc tinh mo6 men:

Mo Pd
201

Trong do:
p - ap suét , bar;
q - dung luong ,cm’/vong;

M - m6 men quay, N.m;

M.20x
q:
p
(- 10.6.20.314 ¢ o v
100

+ Luu lugng motor thuy luc dat duoc la:
Q=q.n=6,62.1800 = 11980cm’/ vong = 12 lit/phut

+ Dya vao duong dac tinh motor thuy luc (phu luc 3) tir d6 ta xac dinh motor thiy luc

ta can dung vai cac thong so :
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-S6 vong quay trén tryc dong co: n = 1800 vong/pht
-Luu lugng: Q = 12 lit/phut

-Cong suat motor: N=1,7 kW

-Hiéu suit motor: 7 =7.8

-Chiéu cao cot ap: H=1096

3.7.6. Tinh toan bom thiiy luc cho toan hé thong
<o Dung lrgng bom cin dat dwoc
Dung lugng bom chinh 13 dung luong téng ctia cac dong co khi ching dong loat lam viéc.
o Dung lrong ciia cum dao cat
q1 = 6,65 cm’/vong
=> 3q1=3.6,65= 19,950m3/V(‘)ng = 0,02lit/vong
o Dung lwong ciia motor banh chuyén dong
qz = 1302,5 cm’/vong
=> 2@, = 2.1302,5 = 2605cm’/vong = 2,6 lit/vong
o Dung lrgng motor bing tai diu cit
Qs = 16,7 cm’ /vong = 0,0171it/vong
e Dung lwgng cia motor bang tai gitra
q4 = 12 cm’/vong =0,012 lit/vong
e Dung lwong ciia bing tai cudi
qs = 24,8cm’/vong = 0,0251it/vong
e Dung lwong xi lanh lre dau cit
qs = 1,35 lit/vong
e Dung luong xi lanh lwc diu ning bing tai cudi
q7 = 0,34lit/vong
* Vay dung lwong bom cén phai dat dworc 1a:

Qiéng = 391+ 292 +q3 + g4 + g5 Tq6 Tq7
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Qeéng = 0,02 +2,6 +0,017 +0,012 + 0,025 +1,35 + 0,34

Qiéng = 4,364lit/vong

3.7.6.1. Tinh toan lru lwong bom thiiy lwc tong

Luu lugng bom ciing nhu dung luong bom né phai dat duoc luu luong cua tong luu luong

cac dong khi ching cung lac c6 cung hoat dong.

Luu luong cung cip cho motor ciia cum cit 1a:
Q = 6lit/phut

Luu luong dé cung cp cho motor ciia banh gudng chuyén dong:
Q, = 39lit/phut

=>2Q, = 78lit/phut

Luu luong cung cip cho motor cia bang tai giita:
Q; = 21,48lit/phut

Luu luong cung cip cho motor cia bang tai cudi:
Q4 = 44,4 lit/phut

Luu luong cung cép cho xi lanh lyc cua dau cat:
Q5= 20,25 lit/phut

Luu luong cung cép cho xi lanh lyc ddu nang bang tai:
Qs = 5,1 lit/phut

Luu luong cung cép cho cac motor cum dao cit:
Q7 = 12lit/phut

=>3Q, = 3.12 = 36lit/phut
Vay luu luong ctia bom cén la:
Qbom =3Q7 + Q6 +Qs5 +Qs +2Q2 + Q1 + Q3
Qbom =36 +5,1 +20,25 + 21,48 + 78 +6 +44,1
Qbom = 2111it/phut

+ Thong s6 dau vao cua bom:
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g = 3,689 lit/vong
Quom = 211 lit/phut

Viy s6 vong quay trén truc bom 1a:

Q=ngq=>n= Q
q

211
n= = 57vong/phut Chon n = 60 vong/phut
3.689 g/p 0 g/p

Ap suit chon 100 bar bang ap xuit cao nhit cua motor.Vay theo cong thirc(3.15)
+ Cong suat (kW) = luu luong (lit/phut) . ap suét (bar) . 0.00167

Npom = 0,00167. 211.100 = 35kW

H = 1096 mH,0

Vay bom ciia toan hé thong phai thoa cac thong sd & trén thi hé théng thuy luc méi co thé

déng loat hoat dong.
3.7.6.2. Chon ddng co no:
- Cong suat dong co nd: 37 KW
- S6 vong quay: 3000 v/p
- Trong luong may: 255 kg
- Ma hiéu may: CY4900
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3.8. TINH TOAN, THIET KE REMORQUE CHUYEN DUNG

Nhu phan yéu cau thiét ké da trinh bay, dé cho may cit rong c6 tinh co dong cao, c¢6
thé di chuyén tir diém lam viéc nay qua diém lam viéc khac ma khong thé di chuyén trén hé
thdng séng va kénh do c6 nhiéu cau cong khong loi may qua duge hodc do cac khic song,
kénh 1am vé sinh khong thong nhau, nhu vy yéu cdu can phai co thiét bi van chuyén
chuyén ding va trién ha thily nham giai quyét van dé thuc t& nay. So8 s9062 thiét ké hé
thdng trinh bay ¢ hinh 3.8.1

3.8.1. Thiét ké So' dd nguyén ly, kich thuéc tirng phan va két cAu tirng phin

00
c-..
T e
260 s o 3025
A z N T B
660 — ZIST T lﬂgﬂ
; S o]
g -
12500

Hinh 3.8.1- Xe remorque

Binh thuong phan khung trén ctia romorque ¢ vi tri nam ngang, khi xylanh thuy luc

tac dong s& 1am cho phan khung trén nang 1én 17° so vi mdt phang ngang.

Kich thuéc duge cho so bo nhu hinh: Phan khung trén co chiéu dai 12 9800 mm. May dugc
dat 1én phan trén cua khung cach diu A 2600 mm. Véi chidu cao ctia phan khung trén 1a

1080 mm va gbc nang 1a 17°, thi vi tri tAm quay sé& cach ddu B 3025 mm.
3.8.1.1. Giai phap duwa may lén xe

Dung toi kéo may tir mit nudc 1én remorque .May dugc dua 1én xe bang cach: xe duoc
dua toi vi tri cia may can dua 1én, xylanh thuy luc s& nang mot dau cua remorque lam
remorque nghiéng di mot goc 17°, mot dau cua remorque s& cham xudng mit nudc tai vi tri
cho ctia may, sau d6 1 dau day cép cua toi s& moc vao may, va toi s& hoat dong dé kéo may
1én xe. Khi may dugc kéo 1én dung vi tri thi to1 s€ ngirng hoat dong, sau do xylanh thuy luc

ha xuong dén vi tri ban dau. Lac nay thi xe da san sang chuyén may dén vi tri khac
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3.8.1.2. Thiét ké so dd nguyén Iy ciia thiét bi dwa may I1én xudng

Thiét bi dua may lén xudng dugc sir dung 1a toi kéo. Toi 1a thiét bi dung dé nang vat 1én cao
hoic kéo vat dich chuyén trong mét phang nghiéng. Toi c6 hai loai 1 toi tay va toi may. Trong
truong hop tai trong may can nang 1én dén hang tin thi ta phai ding toi may. Toi may duogc két
hop véi t6 hop rong roc (paling cap) dé kéo hodc nang duoc vat rit nang. Luong cap chira trén
to1 rat 16n, c6 thé 200-400 vong. Toi c6 hai loai: toi dao chidu va toi ma sat. Toi dao chiéu co
do tin cdy cao hon va dugc sir dung rong rai. Toi ma sat co uu diém khai dong ém, co thé sir
dung dong co dét trong dé dan dong nhiéu tang, tuy nhién kho khdng ché van tdc ha vat. So

sanh hai loai to1 trén ta chon loai to1 ddo chi€u d€ ning ha may.

Nguyén 1y hoat ctia toi dao chiéu nhu sau (Hinh 3.8.2):chuyén dong quay duoc truyén tir
dong co dién 1 qua hop giam tdc 3 bang khdp ndi dan hoi, giam van tdc xudng toc do can
thiét dé kéo may, toc do tron nay s& dugc chuyén thanh chuyén dong thing nhd vao tang
cubn cap 4, khi tang hoat dong s& lam cho cap cudn vao hoidc thao ra khoi tang giup nang
may 1én hodc ha may xudng xe. Vanh ngoai cua nita khép ndi phia bén ngoai hop giam tde
3 ddng thoi 1a banh phanh, hai ma phanh dién thuy luc 2 ¢ trang thai thuong dong khi
khong co6 dién, khi toi hoat dong thi hai ma nay mo ra, khi bi mat dién dot ngot thi hai ma

nay dong lai, gitt may dang kéo khong bi tudt boi trong lugng cia may.

bld , b

= x
NN

xl

3 L

[N

1
J
M
f

[P N Y

pid

Hinh 3.8.2. So @ nguyén 1y hoat dong cuia dong co toi
1 — Pong co dién.2 — Phanh hai ma dién thuy luc thudng dong.3 — Hop giam téc.

4 — Tang cudn cap.
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3.8.1.3. Tinh toan va chon cap

Cép gdm ba loai: cap bén xudi, cap bén chéo, cap bén hdn hop. Cap bén xudi cd bé
mat it gd ghé hon, d& udn va bén hon cap bén chéo, it mon khi lam viée trén tang va rong
roc nhd bé mit tiép xuc gitta cac soi va tang it hon. Thoi gian phuc vu cta cap bén xudi 1on
hon cap bén chéo tir 25% - 50%. Tuy nhién cap bén xudi c6 nhugc diém 14 khi treo vat trén
mot nhanh ddy, mot dau cap tu do thi dau cap dé bi xodn lai. Cap bén chéo thi khic phuc
dugc nhuge diém nay. Trudng hop may cua ching ta 1a treo may & mot dau cap nhung
khong xoay tu do vi may tiép xtic v6i xe theo midt phang nén bi khéng ché 3 bac tu do,
trong d6 c6 mot bac xoay quanh day cap, nén day cap s& khong bi xoan lai. Vay chung ta

chon loai cap bén xudi cho to1 may.

So d6 phan bd luc dugce cho nhu sau:

Hinh 3.8.3 - So db phan bd lyc kéo

Cép duoc chon theo diéu kién sau:
Smax-l < [Sq]
Véi Spux : luc cang cap lon nhét trong qua trinh lam viéc.
Phuong trinh c4n béang luc:
Smax = Px + Funs
Smax = Px +* N.f =P, + P.f cos17°
Véi : Px: trong lugng ciia xe theo phuong x trén mét phang nghiéng 17°.
N : phan lyc ctia may trén mat phang nghiéng.
f :hé s6 ma sat cua gd va kim loai. £=0,4
=> S ax = 8500.sin17° + 8500.0,4.cos17° = 57360 (N) = 5736 (kg)

n : h¢ s6 an toan cua cap, doi voi loai may truc ché do lam viéc nang va
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rat ning ta c6 n=6 [5]. Do d6 :
Smax-n = 5736.6 = 34416 (kg)

Dua vao S,.x.n ta chon loai cap c6 duong kinh 25,5 mm, do bén ctia mot soi cap la 200
kg/mm?, trong luong 1000m cap 1a 2265 Kg, vi [Sq] = 37450 Kg.

3.8.1.4. Tinh toan dong co toi

May dugc chuyén 1én va xuong xe vdi van toc v = 0,3 m/s. Cong suat can tinh ctia dong co

duogc tinh theo cong thure trang 162 [5]. Chon tang c6 duong kinh 1a 200mm
Momen do luc cang cap gay ra trén tang c6 gia tri:
Miang = Smax-Riang = 57360.100 = 5736000 Nmm = 5736 Nm
Véi: Rygpe= 100mm
Cong sudt can thiét tai tang 1a:
Niang = Miang- ®tang
Trong do :
Ogang: VAN tbe g0C : ®ung = V/R
V: van tdc dai = 0,3 m/s = 300 mm/s
=> Wyang = 300/100 = 3
=> Niang = 5736 x 3 = 17208 (W)
Dua vao cong sudt can thiét ctia tang va hiéu sudt cia hop sé ta suy ra duoc
cong suit can thiét cua dong co:
Nge = Niang/1 = 17208/0,8 = 21510 (w) = 21,51 (Kw)
Chon dong co K200M4 c6 cong suat 22 kw theo

Cong Van téc  quay
suét (vg/ph)

Hiéu cosy L/lyw | T/Tan | Khéi

(KW) |50Hz |60Hz | suat(n) luong
(kg)
22 1475 1774 0,89 0,89 5,5 22 251

Bang 3.8.1 - Thong s6 ki thuat dong co K200M4 (Bang phu luc P 1.1 [2])
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3.8.2. Xac dinh vi tri trong tim ciia may trén remorque

Téi trong ciia mdy can van chuyén dugc phan bo nhu sau:

/NN

N

v

I
I
[
l (9055,11007

[
I
|
I
I
I
I
I
l 1260k

{4200,1 100

i
(0,950) 1760k (5805,750)
() | ke l(4945,3|:|5:| l 300ke
2980k

Zo Emr:ﬂ
Hinh 3.8.4 - So d6 phan bd trong luc clia may trién ha thiy

Chon goc toa dd XoOpY, 1a géc toa gén véi trong tam cua phén vét béo cua may trién ha

thuy.
Goi G (Xgo,Y o) la trong tdm ctia may, trong tam cua may dugc xac dinh

trén hé toa do X,00Y gén v61 may. Do do trong tam G cua tai trong dugc tinh:
2000.0+1760.4200 + 2980.4945 + 500.5805 +1260.9055

X = =4287 (mm
Go 8500 ( :
Yoo 980.2000+1100.1760 + 305.2980 + 750.500 +1100.1260 — 772 (mm)
8500
W1 ".
()
BA00E
Tr--==-=-=-=-=-=-=-=-=- = El °
o 4287 Xﬁmmj

Hinh 3.8.5. Toa do trong tdim cua may trién ha thuy
Tt vi tri trong tdm ciia may ta suy ra dugc vi tri trong tAm ctia may khi

dit 1én xe tinh tir diém dat may theo phuong x:
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X = 7500/2 — 600 — 658 = 2492 (mm)

7500 -
— 305 e 4187 -
930Kz
G
Yo | :
2
Cla o * ]
7~ Ty, el
Wit dat may i
O EE L L L L L . L
[ | ——— 4 D) ———ml 55

- 5
12500 302

Hinh 3.8.6 - So @6 phan bd trong tim ctia may trién ha thiy khi dat 1én xe remorque

Goi hé truc XOY la hé truc toa do gén véi romorque, ta gén hé truc OpX,Y, 1én hé truc
XOY cua romorque ta dugc vi tri trong tdm cia may trén romorque nhu sau

Khoang cach cua hé truc toa d6 XOY va OoX,Y, theo phuong x 1a
A, =2700 + 2600 + 2492 — 4287 = 3505 (mm)
Ay =1080 — 660 =420 (mm)

- 2700 — 2600 SOSM }. NE—
Yoy ’
e 0| %
ol £ ‘\— = mEu
hl ol
6&” 1 | N S
y | NN '
- 350 - 4237 -
12500

Hinh 3.8.7 - sy quan h¢ gitra hé truc toa dd O¢X,Y, va h¢ toa do OXY

Vay vi tri trong tam G cua may khi dat 1én romorque tinh theo hé tryc toa do OXY la
Xg= 3505 + 4287 = 7792 (mm)

Y= 772 +420 = 1192 (mm)
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v G (7792,1192)
Y | X 1192
0| X ' e !
ISt
Sl TP i I I g g g g i Pl Pl Pl g el T T Pl Pl Pl el g i .I'.l'hl’ .I'-.’I":I l'\‘-.l'.l'.l'.-l".‘l')ll.l'.l'.l'.l' i e g
3505 4287
7792

Hinh 3.8.8 - Toa dd trong tdm cia may trién ha thuy khi dat lén xe remorque.

3.8.2.1. Vi tri ctia banh xe

Vi tri clia banh xe duoc bé tri sao cho xe ludn 6n dinh du trong lic di chuyén hay dung
yén, dé dang nang ha phan trén cua romorque, va dam bao dugc do bén cua cac chi tiét
may khac. Néu ta bd tri vi tri banh xe tai vi tri tdm quay tai ctia remorque s& lam cho xe
khong can bé“lng khi di chuyén va théng xe dot ngdt, néu ta dat banh xe tai vi tri trong tam
dit may thi s& 1am cho romorque dé bi 14t khi nang phan khung trén ctia romorque. Dua

vao tam quay ta tinh toan vi tri banh xe.
Goi tam A 1a diém dt cua truc banh xe: diém A nén chon sao cho
XA~ XG + AXA

Khi phanh ding banh xe, banh xe s& trugt mot quang duong 1 S rdi méi ding lai, do vay

s& sinh ra cong ma sat. Trong trudng hop nay thi cong cta lyc ma sat bang cong cua luc

quan tinh.
XG}ae
— T —
P- cht
he| P
thd ]
Al AN I b
EAN A= i 3
P: Y ! P
P- ** cht DX
e | L
Hinh 3.8.9 - So bd phan b luc cua xe khi van chuyén may
=> Ams = Aqt
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=>m.a.s = m.g.fis
Trong do:
f: hé sd gitra banh xe lam bﬁng cao su voi mat duong nhua, f=0,6.
g : gia tdc trong truong.
m: khéi luong ctia romorque va may van chuyén, m = 11000 kg
a: gia toc cua xe khi phanh xe & ché do banh truot trén dudng
Gia toc a duogc xac dinh nho vao hé sd ma sat gilta cao su va mat duong
=>a="fg=0,6x9,8= 5,88 (m/s°)
Fqa = m.a=m.f.g =11000x5,88 = 64680(N).
Quang duong cua xe s€ trugt khi phanh trong truong hop banh xe khong
quay ma trugt trén duong:
V-V’ =2aS
=> S = (V= V,)2a=(5,56-0%/2.588 =2,6 m
(V=20km/h=5,56m/s)

Vay khi xe phanh trong truong hop banh xe khong quay ma trugt trén duong thi quang
dudng s& truot 14 2,6 m, vai gia tbe bang 5,56 m/s” va luc quan tinh bang 64680 N.

Ta c6 phuong trinh cin bang moment doc d6i véi diém A:
Feqi.L = Fga-hg
Trong do:
Feq: phan luc quan tinh tai diém C chéng lai lyc quan tinh doc gay ra
L ; chiéu dai doan A'C, L = 9500 mm
Fqa : luc quan tinh doc do khi thing xe giy ra
hg: chiéu cao doan GA’, hg = 1432 mm
= Foqt = (Fga-hg)/L = (64680x1432)/9500 = 9750 (N)

Pé tim dugc vi tri banh xe ta phai xay dung dugc h¢ phuong trinh bao g@)rn: Téng moment
luc cén bang xoay quanh diém G khi xe dang dimg tai chd. Tong luc can bang tic dung
theo phwong thing dung ( phuong y) khi xe dang dimg tai chd. Téng moment lyc can bang

cua dau xe kéo xoay quanh diém B (vi tri banh sau cua dau xe kéo), cac luc tac dung vao
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diém C c6 xu hudéng lam dau kéo xoay quanh diém B, lam banh xe trudc cua dau kéo bi
nhong 1én khoi mat duong. Va tong lyc moment can bang xoay quanh diém A khi xe dang
chay bdng dung thing gip (banh xe khong quay), cac luc quan tinh tic dung vao diém C

lac nay c6 xu hudng lam dau xe kéo bi nhdng banh trudc.
Nhu vy ta c6 hé phuong trinh can bang sau:
> Mg =0 < P.Axp = Pc.(L - Axp) (1)
SPy =0 <P, +P.=P )
2Mp=0 < (P; + Feg)l = PyXgxe/ 1,5 =[Mye] ~ (3)
2My =0 < Fyahg + P Axp =FoqL+Pc L (4)
Voi:
P, phan lyc tai vi tri banh xe chéng lai khdi lugng cta may va remorque.
Pc: phan luc tai diém C, diém ndi ctia romorque va dau kéo.
1 : khoang cach tir trong tAm dau kéo dén diém C, 1 = 1200 mm
P, trong lugng cta dau kéo. P, = 50000N
Xgxe - Khodng cach cua trong tam cua dau kéo dén banh xe cua dau kéo,
Xgxe = 1 m= 1000 mm.
1,5: 1a hé sb an toan.
Momen quan tinh xe
[Mye] = Px.Xgxe/1,5 = 50000.1000/1,5 = 33333333 (Nmm)
Thay s6 vao hé phuong trinh (1), (2), (3), (4)ta cé:
P1.Axp = Pc.(9500 - Ax,)
P, +P.=11000
(P, +9750)1200=33333333 = P.=18028(N)
(1) = (P;+Pc)Ax, = Pc. 9500 = 18028x9500 =171266000 (Nmm)
= Axx=171266000 /110000 = 1557 (mm)
(2) = P, =110000 - P, = 110000 — 18028 =91972 (N)

Vay vi tri banh xe cach tam may mdt doan 1557 mm .
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22376400

24564498

28217386

33333333

39911226

47950742

57451988

1,39

2,78

4,17

5,56

6,95

8,34

9,73

[Mxe)]
( mm)

27451988

47950742

39911236
33333333
28217586
24564495

22376400

0

Béang 3.8.2 - thong $6 [M,.] theo van tde V

=5
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2
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3.8.3. Tinh to4n va kiém nghi¢m bén cho khung remorque
3.8.3.1. Tinh va kiém nghiém cho khung trén
+ Tinh va kiém nghiém da doc

a. Khi chiu tai trong tinh

A

VIR R A
774

.
[
P>

A

< 4 >
« - »

152

My
. W

Hinh 3.8.11 - Biéu d6 phéan b noi luc khi khung chiu tai trong tinh.

Kiém nghiém cho da doc
Téng trong lugng :85000 N

S6 luong da doc : 2

MBbi da doc chiu luc : p= @ =42500N
MS3i da doc chiu lye phan b déu ;g =220 _ 675N/
6300 mm

D Mo =V,x4775-qx6300x3750 =0
=V, =33397N
D F, =V, +V,—qx6300=0

=V, =9128N
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Mit cat (1-1) xét phan tréi : (0< I, <600mm)

0, =V,=9128N

M, =V, xI, =9128x 600 = 5476800 N.mm
Mit cat (3-3) xét phan phai : (0< 7, <2125mm)

0, = ql, = 6,75x 2125 =14344N

2
L6 X215 sh 40234 N mm

9132
M = — =
! 2

Mit cat (2-2) xét phan phai : (2125mm < 1, < 6300mm)
Qy = _V] + qlz
(1, =2125)= 0, =—19053N

(1, = 6300) = 0, =9128N
ql;
M, =71, -2125) L2

([, =2125)= M =-15240234N.mm

(1, =6300) = M =5476800N.mm

_ V133397
q 6,75

0,=0=1, = 4948mm

2
Voi: (1, =4948) = M, =V, (I, —2125) —% = 10645598 N.mm

A A A M
Theo diéu kién bén : o, =—22<[o]

X

M .
w, > M 15230238 _ 5555 1im? < 95em’ vii [o] ~160/
[o] 160 mm

Chon thép chit I N 16 theo tiéu chuan TOCT 8239-56 trang 285 [12]

W, =118 cm’ ; h=160 mm; b=90mm; d=5 mm; t = 7,7mm; J,=945.10" mm*; S, =67000
mm’ trong luong trén Im =169 N

Kiém tra bén thép méi chon : trang 111 [11]

Tai mat cét co \Qy\max =19053N

.S
i 9., _ 19053><647000 _ 27’02]V 2
J.d 945.10" x5 mm
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[r]z?z%z%%mz

=17, <[] thoa bén
Tai mit cit c6 |M, |max = 15240234 N.mm; 0, =19053N

(160-7,7)

h—t
S¢ =bxt(—2)=90x7,7 =52772mm’

Y J.d 945.10°x5

M
o = Moy (1) 152402347160, =116,59Y/
J, 2 945.10" | 2 mm

X

S
2 X_19053XS2772:21’28]V 2
mm

Theo diéu kién bén :

0, =AJol +472 =[116,59? +4x21,28? :124’2%1112 <[a]=160%m2

Viay thép du bén
b. Khi chju tai trong dong

M3i da doc chiu lye phan b déu :g =222 _ 675N/
6300 mm

Khi tai dong c6 momen quan tinh doc gay ra :
_ 64680x1432

qtd

M =46310880N.mm

> Mo =V,x4775-gx6300x3750+ M, =0
=V, =23698N

D F, =V, +V,—¢x6300=0

=V, =18827N

Miat cat (1-1) xét phan trdi : (0 </, < 600mm)
0, =V, =18827N

M, =V,xI[;=9128x600 =11296200N .mm

Mit cit (2-2) xét phan phai : (600mm < I, <3092mm)
0, =V, —q(l,-600)
(I, =600)= Q, =18827N

(1, =3092) = O, =2006N
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M
v T T T T
i =
« “ole 24 1 ) >

152402

905668

M, (N
11296 M 372

Hinh 3.8.12- Biéu db phan bd ndi luc khi khung chiu tai trong dong
1, —600)’
2

M, =v,1, -4

(l,=600)=> M _=11296200N.mm

(I, =3092) = M, =37254118 N.mm
Mit cit (4-4) xét phan phai : (0< [, <2125mm)

0, =ql, =6,75x2125=14344N

2 2
M, =- q;* __675 ><22 125 15040234 N.mm

Mit cat (3-3) xét phan phai : (2125mm < [, < 3808mm)
Qy =-V +ql,
(I, =2125)= Q, =-9354N

(1, =3808) = 0, = 2006 N
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2
MX=I/I(Z3—2125)—%

(L, =2125) = M, =—15240234N.mm

(1, =3808) = M, =-9056682N .mm

Theo didu kién bén : o = Mvm <[o]
oM, 37254118
o] 160

_ 3 3 v - N
=232838mm’ ~ 233em’ v6i [o] =160/

Chon thép chit I N°22a theo tiéu chuan TOCT 8239-56 trang 286 [12]
Bang 3.8.3- thong s6 ctia thép I N° 22a

S6 [Trong | Kich thudc theo mm Dién | Tt sO can tim d6i véi cac truc
hiéu lyong tich
X-X y-y

mat [Trén Mt

, ' Wy |,
cat |Im h b d t R r Cét Jx Wi Ix Sx Jy 1y

0 2 4 3 3 4 | €M
N’ (N) (cm”) fem” |[em” [ecm |[cm’ |ecm’ |, |cm
22 [254 P20 120 |53 B,8 |10 /4,0 |324 P760 |251 |9,23 | 141 |203 |33,8 2,50

Trong lugng 2 da doc : 254x9,8x2 = 4978 N
Kiém tra bén thép mai chon : trang 111 [11]
Tai mit cit c6 |Q,|max =18827N

S
me:Qy x:18827><1441000218’15]V i
J.d  2760.10*x5,3 mm

[r]z?z%z%%mz

= 7,.. <[] thoa bén

Tai mat cat c6 M,

max = 37254118 N.mm;Q  =2006N

(220-8,8)

h—t
S;'szt(—2)=120x8,8 =111514mm’

S
T _9 x:2006x111514:1’53jy 2
Y J.d 2760.10%x5,3 mm
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M
o, = xx(ﬁ_tj:3725411?[220—8,8)=136,61y )
J. \2 2760.10° | 2 mm
Theo diéu kién bén :

0, = Jol +4r2 = [136,6* +4x1,53’ :136,6%m2 <[g]:160%m2

Vay thép du bén
+ Da ngang ngay vi tri pittong :

188
18827 N

[

300 1400 7300

18827N.

Qy ]

188277

il |

Hinh 3.8.13 - Biéu d6 phan b noi luc cua da ngang tai vi tri pittong

5648100 N. mm

Chiu lyc Vo= 18827 N
Nx=Ng = 18827N
Q, = 18827 N
M, =18827%300 = 5648100 mm

A a1 A M
Theo diéu kién beén : o, =—22<[o]

X
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5648100

160

_ 3 3l - N
=35301mm’ 36cm’ v6i [o] =160/

Chon thép chir I N°10 theo tiéu chuin TOCT 8239-56 trang 285 [12], c6 thong s duoc
cho theo Bang 3.8.

Kiém tra bén thép I N°10 chon:

Tai mat cit co \Qy\max =18827N

_9S

18827 x 28000

z-max - - 4
J.d  244.10"x4,5

[ﬂ:%:%:se%mz

= 17,.. <[] thoa bén

:48,011V ,
mm

Tai mat cit c6 |M ,|max =5468100N.mm;Q, =18827N

Bang 3.7.4 - thong s cua thép I N° 10

Sé Tron 1 g ich thude theo mm Dien | T1 s0 can tim dbi véi cac truc
g C
hiéu lyong tich - y-y
mat A Mat
Trén ) W
it h b |d |t |R |t |& [T W [k [S [ N
Im
2 4 3 3 4 | M
N° (cm”) [ecm® |ecm” |ecm |[cm’ |cm’ | cm
N)
10 7, 1,5
10 | 111 0 70 | 4,5 5 7,013,0 | 14,2 |244 |48,8 4,15 (28,0353 |10 9
, (h—t) (100-7,7) ;
AN :bxtT:70x7,2—:23259,6mm
S¢
T _9 x:18827><243259,6:39’88]V 2
Y J.d 244.10°x4,5 mm
Z:MxX(ﬁ_tJZM£@_7’2):95’92]y )
J, 2 244.10 2 mm

Theo diéu kién bén :
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Khdi lwong ctia khung gdom:

. Trong lugng 2 da doc : 254x9,8x2 = 4978 N

. Trong lugng 1 da ngang :111x2 =222 N

. Tong trong lwong da ngang :20x222=4440 N

. Tong trong luong trén :4058+4440= 8498 N

3.8.3.2. Kiém nghiém khung dwéi

a. Khi chiu tai tinh :

Vi Vo=9128 N

V,=33397N

Phuong Trinh momen doi véi dieém A:

> M, =0=> 35000, ~9500.F, + 9349, = 0

V, =37354N
L
Vo VE T\fl
Va i E 3
A sy | i 3]
5171 \f"—"l"—'“'—"*l
HERER |
3957
oy | [T T IITIIITH]
| | ™. 33397
|
|
| |
I |
| |
| . —
M (0 ) Li\ﬁr_‘145993

18028500

Hinh 3.8.14 - Biéu d6 phan bd noi luc ctua khung dudi khi chiu tai trong tinh

Mit cat (1-1) phan tréi:
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Q,=517IN
M, = 5171x3500 = 18098500 N.mm
Mit cat ( 2-2) phan trai:
Qy =V - Vo=5171-9128=-3957N
M, = 9500.V 5 — 5849V, = 5045993 N.mm
Mit cit ( 3-3) phan phai:
Q,=-V, =-33397N
M, = -151.V, = 5045993 N.mm
Theo diéu kién bén :

o =%S[a]

max
X

> M _ 18098500
" o] 160

= 113116mm’ 0 11dem’ v6i [o] =160/
mm

Chon thép chit I N° 18 theo tiéu chuin TOCT 8239-56 trang 285 [12]

W, =148 cm3; h=180 mm; b=95mm; d=5 mm; t = 8mm; J,=1330.10" mm*; S, =83700
mm’ trong luong trén 1m = 187N

Kiém tra bén thép méi chon : trang 111cta [11]

Tai mat cit co \Qy\max =33397N

S
. 9,5, _ 33397><843700 :42’03]V 2
J.d  1330.10*x5 mm

[ﬂ:%:%:so%mz

= 17,.. <[7] thoa bén
Tai mit cit c6 |M |max =18098500N.mm;Q, =5171N

w — 65360mm’

S;:bxt(h—;)=95x8

0,.5. 5171x65360
To==rr =5,084,
27 J.d  1330.10%x5 Aimz
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cJ 2 1330.10*

X

o =2 x[ﬁ—zjz—mmsoo(@—sj_111 s/

Theo diéu kién bén :
=07 +47 = 11158 +4x5,08 =11L7Y/ . <[0]=160Y/

Vay thép du bén

b. Khi chiu tai dong

Trong do:
Vo=18827N
V,=23698 N

Feqe=9750 N
Mg = Fqq x hg =32340x1432= 46310880 N.mm

Phuong Trinh momen ddi v&i diém A:
D> M, =0=-3500.V,-9500.V, +9349V, + M, =0

=V, =26175N

Téng cac lyuc trén truc y:
D F,=0=V +V,—V,~V,+F, =0

cqt
=V, =6600N
Mit cat (1-1) phan trai:
Qy = Feqe + Ve =9750 +6600=16350 N
Mx = (Feqe +VA)3500 =57225000N.mm
Mit cat ( 2-2) phan trai:
Qy = Feqt T Va - V= 9750+6600-18827=-2477 N
Mx = 7792(Fcq + Va ) - 4292.V( = 46310880 N
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Feagt '
Vq Vi Mqtd VE |
al L . E A ERIr
[ | E |4:
Fo3500 | 4292 1557 sy
| |
- T
16350 ~ | | :
Oy () I “—!——h23698
| I|||||||||||:|||||
| I I I\:\Mﬂ
' : : AR
|
| | |
I 1 l
Mz (N.mm) i 3578393
|
I |
| |
46310880
57225000

Hinh 3.8.15 - Biéu db phan bd ndi luc cua khung dudi khi chiu tai trong dong.

Mit cat ( 4-4) phan phai:
Qy =V, =23698N
Mx =- 151.V; =-3578398 N.mm
Mit cit ( 3-3) phan phai:
Qy =V, - Vg =23698-26175=-2477N
Mx =- 1708V + 1557V =278291 N.m

A g s 1A M
Theo diéu kién bén : o, =—22<[o]

X

M, 57225000 - 5 2 ] 1ca N
mz[a]_ =y = 357656mm’ ~358cm’ V6 [o] =160 Ajmz

Chon thép chir I N°27 theo tiéu chuidn TOCT 8239-56 trang 286 [12]
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Bang 3.7.5- thong s6 cua thép I N° 27

S6 | Tro | Kich thude theo mm Dién | Tri s6 can tim ddi véi cac truc
hi¢ | ng tich
lgon |h | b d |t R |r X-X y-y
mi|g Mat
: . Jy Wi |ix Sk |Jy [ Wy |y
" cat
Trén 4 3 3
Z cm cm’ |{cm |[cm [cm |[cm | cm
cat (cm2
lm 3 4
N’ )
(N)
27 | 315 (270 {125 |6,0 9,8 {11 |4,5 40,2 | 5010 [371 (11,2 P10 260 | 41,5 |2,54

Kiém tra bén thép moi chon: trang 111 [11]
Tai mit cit c6 |Q,|max =23698N

S,
. 0, 23698x2140000 6.55 ]V
J.d  5010.10*x6

(1= 10 gy

=7, < [r] thoa bén
Tai mit cit c6 |M, |max = 57225000N.mm;Q, =16350N

270-9,8)

s¢ :bxt@:125x9,8( = 159373mm’

S¢
Z _9 x:16350x1549373:8’66jy 2
Y J.d  5010.10*x6 m

M
o xX(ﬁ_tj:5722500?(270_9’8j:143jy 2
J, \2 5010.10° { 2 mm

X

Theo diéu kién bén :

_ [ 2 _ 2 2 _ N — N
_\/o'z+4z'zy—\/143 +4x8,66" =144,04 Amz <[O']—160 Aimz

Vay thép du bén.
Pa ngang dugc chon nhu khung trén, chon thép chit I N° 10 theo tiéu chudn TOCT 8239-56.
Khéi lugng cta khung gom:

. W, =488 cm’ trong luong trén Im =111 N
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. Trong lugng 1 da ngang :111x2 =222 N

. Téng trong luong da ngang :16 x 222 = 3552 N

. Trong lugng 2 da doc :315x9,7x2 =6111 N

. Tong trong lwong khung dudi :6111 +3552 = 9663N
3.8.4. Tinh va Kkiém tra chét khop xoay ciia ban 18

Luc tac dung 1én ban 1& 16n nhit trong Gng v6i luc & vi tri co canh tay don 16n nhat. Khi xe
nang phan khung trén cta remorque 1én 17° thi lyc tac dung cta xy lanh s& ¢ canh tay don
16n nhat va béng dmax = 4283 mm. Lyc tac dung lén ban 1& 1a F=100480N jtrong luong
P=85000N

Ta tién hanh kiém tra bén cho chét khép xoay nhu sau:

F—-F,=0
ZEzO@ F,+F.,-P=0
F, = F.cos(47)

F, = F.sin(47)

Hinh 3.8.16 - So d6 phan bd lyc 1én chdt xoay.

F,., =68528N
F., =11513N

= F. =F} +F2, =69489N

F
Qy == =34745N

Mx = 40x% =1389800N.mm
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A tia 1A M
Theo diéu kién beén : o, =—2><[o]
X

Véi W, =0,1d°

d>3 M =44 2mm
\0,1x160
Ta chon duong kinh d = 50 mm
Kiém tra lai truc theo Gmg suat cat
Theo Gng suit cit:

d?

g4

W |
= 1O

<[z ]véi F =

max

16 /
> Qy _ 16x34745 27 2mm
37[[7] 37x80

Vay ta chon chét khdp xoay véi duong kinh d = 50 mm

A J{FC A
Fci2  Foi2
- 80 /7_%
347 { -
A 34745
Mx(N.mm)

389800

Hinh 3.8.17 — Biéu d6 noi luc va moment

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 253 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

3.8.5. Kiém tra tinh 6n dinh ngang:
a. Tinh 6n dinh ngang ciia remorque theo diéu kién 14t dé:
So db tinh 6n dinh ngang theo diéu kién 14t cho (trén hinh 3.2)
vo1 h =2092mm
b =2000 mm
Phuong trinh momen ddi véi diém A lic bat dau lat

> M, =0

hG.sina = é G.cosa

= a=arct (i)
& 2n

= a =25,55°

Hinh 3.7.18 - Biéu dién remoque di ngang trén mit

b. Tinh 6n dinh ngang ciia remorque khi chay trén dwong vong:

b :
{f:f
: B
0 2T v
5 :bz

Hinh 3.7.19 - Re moque quay vong
Khi xe chuyén dong trén dudng vong ban kinh r dudi tac dung ctia lyc quan tinh ly tim xe
bi lat @4 quanh diém B

Phuong trinh momen ddi véi diém B luc bat dau 1at :

D M, =0
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br
2h

=V =
S van te 1V = 20km/ —
Xe chay voi van toc V' =20 A = 5,6%
= r=66m
Vay khi chay trén duong vong xe phai giam van toc nho hon ¥ =20 k% = 5,6% voi R

=66 m thi xe dam bao an toan. Ta c6 Bang mdi quan hé giita van téc cho phép cua xe khi

vao duong cong voi ban kinh tuong tmg nhu sau

Bang 3.8.6 - van tdc va ban kinh cho phép khi chay trén duong vong

R@m) |5 |10 |20 [30 [40 |50 |66 |75 |90

V(m\s) [ 1,5 |2,1 |3 3,8 143 |48 [56 [59 |65

Quan hé giita van tdc va ban kinh cong khi xe di vao dudng vong duoc cho boi db thi sau:

V(m/s)
G

53 R
56 ————————

L -

43 _____
38 ———

66 75 50 Rim)

Hinh 3.8.20 - D6 thi van tdc phu thudc vao ban kinh dudng vong
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Bdo cdo tong két khoa hoc va

3.8.6. Kich thuéc tong thé ciia hai khung remorque

Bang 3.8.7 - Thong sd ciia khung remorque

Tén S6 hiéu mit cit N° | Chiéu dai (mm) S6 luong
Khung trén

Da doc 22a 9800 2

ba ngang 10 2000 20
Khung dudi

ba doc 27 9700 2

ba ngang 10 2000 16

Nhu vay, sau khi phan tich luc va tinh toan, khung ctia xe remorque c6 hinh déang va kich

thudc tong thé nhu sau:

2200

2600 4049 51 3000
P | Weanl .
ks Mol
T ey EFFrre v Iy Ty S AT Ty
3500 1300 1370
- 12500 -
_ 9700 -
I O |
1
L=
m 2
]
L T (I—1
Fogl, ason _fsool koo zog [gopl Zog b 500l

Hinh 3.8.21: Kich thudc tong thé cuia khung remorque
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Hinh 3.8.22-remorque dang chuyén may cit rong 1én dé van chuyén
3.8.7. Tinh toan thiét ké truc xe remorque
Nhur di tinh ¢ phan trén, gia toc ciia romorque khi xe thing, banh khéng quay 14 5,88 mvs”.
Téng trong lwong cliia may trién ha thily va romorque 13:
M =m,, + my + myy
Trong do :
m,, : khdi lugng may trién ha thuy.
my, : khdi lwong khung trén ciia romorque.
My : khoi lugng khung dudi cia romorque.
= M = 8500 + 850 + 1208 = 10700 (kg) = 107000 (N)
Lyc quan tinh sinh ra khi thang a:
Fq=M.a=10700.5,88 = 62916 (N)
Chon duong kinh banh xe 1a 860 mm.
Chon truc d6 dai 1a 3000 mm.
Chon truc 1am bang thép Cys
MBOi banh xe chiu luc vudng véi mit dudng:
F =P/4 =107000/4 = 26750 (N)
MJi banh xe chiu lyc quan tinh 1a: Fyg
Fow = Fqt/ 4 = 62196/4 = 15549 (N)

So d6 dt luc, biéu d0 momen va két cdu cua truc cho bdi hinh 4.1.
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Quan sat biéu d6 momen ta thay c6 4 tiét dién nguy hiém nhat 1a:
. Tiét dién lip 0 lan A, A’tai vi tri 2 banh xe.
. Tiét dién B, B’ tai vi trf lap nhip.

Ta tién hanh tinh toan cho cac tiét dién nguy hiém nhu sau:

. Ta c6 momen tuong duong cua M, va M, la:

M, =M% +M? =~13375000% + 7774500 =15470406(Nmm)

. Momen twong duong tai chd truc lp véi nhip:

Mtd, = \[M? +0,75T} =\[15470406 +0,75.6686070" =16518508(Nimm)

. Momen twong duong tai chd truc lip véi banh xe bang 6 lan:

Mid, = \J0,75T} =4/0,75.6686070* = 5790306(Nmm)

500 2000 500

Py P4

Fa/d Fa/d

|

P4

|8

P4

Fo' Fo/d
& 13375000 men &

TTI4500Nmm

6686070 Nmm 668607 0Nmm
A B B' Al

Hinh 3.8.23 - So dd dat luc, biéu dd momen va két cau cua truc
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. Tai day do ta dung hai 6 lan dé d& truc nén luc tac dung tai day s€ dugc
gidm 2 lan:
Mz =5790306/2 = 2895153 (Nmm)

Puong kinh truc tai tiét dién nguy hiém cho béi cong thire sau:

Trong d6:d: dudng kinh truc tai tiét dién nguy hiém.
[6]: img suét cho phép. Theo Bang 10.5 tai liéu [13], v6i thép 45, t6i co 6> 850 ta cd [o] =70

Co6 hai tiét dién nguy hiém nhét 1a: chd lap truc v6i banh xe bang 6 lin va ché lap truc voi

nhip.

Vay dudng kinh truc tai chd lap truc v6i nhip s& 1a:

F 16518508 — 133(mm)
0,1.70

Chon duong kinh tryc 1a 135 mm.

Puong kinh truc tai chd ldp truc v6i banh xe bang 6 lin sé la:

d= 2895153 _ 74.5(mm)
0,1.70

Chon dudng kinh tryc twong dwong voi 6 1an 1a 75mm.

Puong kinh tryc tai doan khong chiu momen X04n:

d = [22470496 1 360mm)
0,1.70

3.8.7.1. Kiém nghiém truc

Cum bénh xe chiu tai cua remorque gom c6 bon banh va hai truc chiéu dai 1a 2700mm. Mo6i

banh xe chiu lyc vuéng vo1 mat duong:
F =P/4 =107000/4 =26750 (N)

Biéu dd chiu luc cua truc banh xe theo phuong vudng goc véi mit duong duge cho boi
hinh 4.2.

Khi remorque chuyén dong trén duong ghd ghé, tai trong thuc té s& ting 1én theo hé s6 kg =
2 ( tham khao [7])
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Biéu dd phan bd noi luc c6 ké dén tai trong dong Mx dugc biéu dién nhu hinh trén.

Tinh kiém tra bén:
Moment chong udn trong mit phiang dung:

W, = n.D/32 = 3,14.125°/32 =192650 mm’

r—EjEI s 2000 s 350—7

P4

e
I

b B o4
362500 m m

AL Y

15725000 Nmm

=

Hinh 3.8.24- So do lyc ciia truc banh xe theo phwong vuéng goc véi mdt dwong

Truc dugc lam bang thép C45 c¢6 tmg suit cho phép 1a [o]= 20 KN/cm® = 20 Kg/mm”®

Hay: 6 = My/W, = 18725000/191650 = 97,7 N/mm”

= 9,77 kg/mm’< 20 Kg/mm®* = [o]
Vay truc banh xe du bén.
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3.8.7.2. Tinh toan va chon 6 lin

Van toc cua xe dugc xac dinh nhu sau:

Trong do:

V= 1.d.n/60000 (m/s)

V: van tde xe
d : duong kinh tryc xe
n : 0 vong quay cua truc xe trong 1 phit

=>1n=v.60000/n.d = 5,56.60000/3,14.120 = 886 vong/ph

MOi banh xe dugc lap trén hai 6 1an, nén mdi 6 1an s& chiu luc la:

F, = P/8 = 107000/8 = 13375 (N)

Kha nang tai dong C; dugc tinh theo cong thurc:

Cd:Q.W

Xéc dinh tai trong dong qui udc Q:

D01 voi 6 bi d6 chan, 6 dda con ta co:

Trong do:

Q= (XVF; + YFy)kkq

F, F,: 1a tai trong hudng tam va tai trong doc truc.

V hé s6 ké dén vong trong hay vong ngoai quay, vong trong quay, V = 1
k¢ : hé s6 anh hudng cta nhiét 4o, k, = 1

kq: hé s ddc tinh tai trong, theo Bang 11.3 [13]: k4= 2,5

X: hé s tai trong hudng tim.

Y : hé s tai trong doc truc.

Duya vao Bang 11.4 [13] ta c6 X=1, Y=0.

Vay:

Q=XVF, kkgs=1.1. 13375.1.2,5 = 33438

Taco: Cqg=Q.¥L

Trong do:

m: bac cua duong cong mdi khi thir vé 6 lan. Ba6i voi 6 bi: m=3
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L: tudi tho tinh bang triéu vong quay.
Véi tudi tho cua 6 tinh bang gio Ly, ta co:

L, = 10°L/60.n

= L =1L,.60.0/10° = 5.10*.60. 886/10° = 33,86 (triéu vong)
= C4= 33438.3/33,86 =108175 (N)

— Cg= 108,18 (KN)

Vay voi dudng kinh truc 12 75 mm thi ta ding 6 dua c6n cé trung 7515, dudng kinh truc 1a

95 mm thi ta chon 6 dua cén c& nhe 7219 véi cac thong sb ki thuét sau day:

Béng 3.8.8 Thong s6 ki thuat 6 ldn cho truc remoque

D, d, Cl|T r I o
Ky d D B C Co
hiéu 5 |mm |[mm | ™™ | Mgy || MM MM mm KN | KN
m

7515 |75 130 | 108 |102 |31 26 |33,25]25 10,8 [ 15,71 | 115 | 108

7219 195 170 | 146 132 |32 |27 |34,5 [3,5 | 1,2 143 145 | 131

3.8.7.3. Dung sai va cip chinh xic ciia truc xe:
Bé mat @75 va ®95 13 hai bé mit lap 6 lidn, nén chon mdi ghép trung gian giita 16 va

tryc 1a H7/k6. O 1an 12 mét trong nhitng ngudn giy dao dong, tai trong dong va tiéng on, do
d6 1am giam tudi tho cia chi tiét may. Vi vay can phai dam bao bé mit lap 6 lan vé: do try
0,03/50, d6 dong truc 0,03/50 so voi mit chudn AB, d6 dao huéng tam 13 0,03/50 so véi
mit chuin AB, va cép chinh x4c can dat 13 9. Vi mit nay l'flp véi 6 1an nén d6 nham can dat
1a cap 7, v6i 6 nham yéu cau 1a Ra=0,8.

Bé mat @115 ldp voi mat bich xoay, dé khong bi mon do ma sat giir truc va vong phot va
khong dé bui vao 6 lan ta chon mdi ghép 1ap long H8/h8. C6 dd nham can dat 1a cap 8, do
nham yéu cau la Ra=0,4.

Céc bé mit con lai dugc gia cong bang phuong phép tién binh thuong dat cap chinh xéac 12,
do nham R,=20.
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3.8.8. Tinh toan bulong
S6 bu 16ng gan trén thang 13 8
Puong kinh vong tron qua tdm cac bulong 1a 220 mm
Ta c6 cong thirc cta luc kep can thiét 1a:
V = 2M/Z1D (theo cong thuc 8-18 [1])
Trong do :
V: luc kep
M: moment ngoai lyc, M = 6686070 Nmm
Z: s6 bulong, Z =8
f: hé sb masat, f=0,2( tham khao [1])
D: duong kinh qua tam céac bulong, D = 250 mm
Viy :
V =2.6686070/8.0,2.250 = 33430 (N)

Theo Bang 8-3 tai li¢u [1] ta chon [s] =2, 1a h¢ s6 an toan khi khong kiém tra duoc luc xiét

( gia st duong kinh bulong trong khoang tir 16 - 30 mm)
Vi buldng lam bang thép C45 thi o, = 360 MPa.
[ox] = 6 / [5] = 360/2 = 180 MPa.

Ta tim dugc dudng kinh d; cta buldng:

D= [34V _ [13433430 o
7o ] 3,14.180

Chon theo tiéu chuan d,=17,294
Chon bulong M20, c6 budc ren 1a 2,5 mm.
3.8.9. Thiét ké con lin

Con lan dugc dit trén da doc cua khung trén nham dinh hudng,giam ma sat. Giup may ct

chuyén dong twong d6i dé dang hon trén da doc .
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Hinh 3.8.25 -So d6 luc tac dung 1én con lan

MBoi con lin chiu tai trong F:

F=yP*+82 =51272N
Vi P =85000/2 =42500N ,S,,.x =57360/2=28680 N
Oy = % =25636N

Mx = 80x§ = 80x¥ =2050880N.mm

F

F ¢ &
FIZ/; | F/2
7 164 77
25636 I o
|
QF(N)\
| 25636
|
| | |
I
05880

Hinh 3.8.26 - So d6 luc tac dung 1én hai con lan.

A 1Al 1A M
Theo diéu kién bén : o, =—22<[o]

max
X

Vi W, =0,1d°

M .
xmax 4 — N
=d> 3/—051[0] véi [o]=160 Amz
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g > [2050880 o
0,1x160

Ta chon duong kinh d = 55 mm
Kiém tra lai truc theo ung sut cit

Theo Gng suat cat:

2
L N
3 F 4
16 f
o d> Qy _ 16x25636 —23,32mm
37[[1'] 37 x80

Vay ta chon truc v6i duong kinh d = 55 mm
Chon bac 16t véi bé day 10mm ,vong lin vé6i bé day 20 mm
39. TINH TOAN, THIET KE VA KIEM TRA BEN BANG TAI CHUYEN RONG LEN BO

Bing tai van chuyén trung gian dugc thiét ké trong hé théng may nham chuyén cho
rong, béo, rac thai sau khi may hoan thanh chirc ning cat va vot thi duoc tiép nhan dé
chuyén vao phuong tién van tai dé chuyén di xa theo cac muyc dich xur ly khac nhau, hodc l1a
1am phén, hoic 1a dung ché bién thirc an gia stc.. nudi ndm.. vi sinh héa san pham. Bang tai
Nham nang cao tinh co dong cho bing tai trung gian, Chiing t6i thiét ké bang tai co ngudn
dong luc dé vira tao dong lyc cho bang tai hoat dong, vira diéu khién hé théng thuy luc
nang ha bang tai theo cac cacv vi tri thich hdp ma n6 cé thé.
Viéc thiét ké bang tai trung gian dugc thuc hién tuan tu theo so dd 3.9.1 bén dudi.

Viéc thiét bang tai trung gian duoc liwa chon tir bang tai kiéu xich cao [11]
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3.9.1. So @ trinh ty tinh toan bing tai kiéu xich tAm di dong

L/

A
-

! v

<>

| Xac dinh lue kéo Chon lai
tinh | xich tdm
v
Khoéng thoa
SyrLu -
phép cua am

v
|
| ¢ ﬁ
Hinh 3.9.1 — So d6 trinh ty tinh bang tai kiéu xich tam di dong
Chon lva cac

thong s6 co ban
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3.9.2. Tinh toan xich tai
3.9.2.1. Céc dir liéu ban dau
Vat li€u van chuyén: rac, ciy rong ... 1an nuéc.
Ning suat xich tai tinh theo thé tich: V = 90 — 140 m3/gio.
Khéi lugng riéng cua rong, co:
r= 250, 300kg/m’= 0,25, 0,3Tan/m’
Tai trong van chuyén: 3000 kg.
Chiéu cao nang toi da: H = 6 m.
Goc nghiéng tdi da: 30 do.
3.9.2.2. Lira chon céc thong s6 co ban
Khéi lugng tdi da xich tai c6 thé van chuyén trong 1 gid. Theo cong thic (3.1) ta cd
Q= V' g=140" 0,3= 42 T/gio
Chon so b0 cac kich thudc:

Maéng: bé rong méang, chiéu cao mang. (thé hién qua hinh 3.9..2)

B, B, h

1,22 m 1,5 m 0,435 m

1,5m

0,435m

‘ 122m ‘

Hinh 3.9.2 — Tiét dién mit cit ngang cia mang

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 267 -



Bdo cdo tong két khoa hoc va kj thudt Bé tai KC05.01/06-10

Tam cao: Ta chon thép L c¢o kich thude L75" 75 6 dé lam tdm cao; chiéu rong tim cao

B= 1,160m m. Theo catologue ta c6 v&i 6m chiéu dai thi tAim cao c6 trong luong 39,2 Kg.

Vay trong luong tAm cio véi kich thudc nhu trén s& 1a 392, L16» 7,57 Kg/m

Xich : Ta chon so bd loai xich tam - 6ng con lan, c6 ma s6 No.160 vdi cac thong so co ban sau.

Bang 3.9.1 Céc thong sb co ban cua xich tim con lin — No.160

Budc cac mit | duong kinh | dudng kinh cbt | Khdi  luong | Tai trong tbi da
xich P con lin D d m cho phép
50,8 mm 28,58 mm | 14,29 mm 10,2 Kg/m | 274,6 KN

Chon budc tAm cao: a,= 0,508 m

bia xich: Chon dia xich c6 z=12

ZE000
S0Ee] =2 0E20 ,
505 l
El N = =
[ ]
[
=
iy Egnzsans Frri
| o | | o | Lo
505

Hinh 3.9.3— Xich va tm cao

Dién tich mit cat trung binh cua vat li€u trén mang

B, +B,) h
F:(l 22) ryrc(l)

Trong do
y —hé s dién ddy, ddi voi vat lidu cd cuc y = 0,7, 0,8

¢ — hé sb tinh dén goc nghiéng. V&i goc nghiéng 30 d6 va dic tinh vat lidu 1a roi
va nhe ta chon ¢ = 0,5
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~(1,22+ 1,5) 0,435,

(VU F 0,8 0,5» 0,236 m’

Tai trong tac dung lén mang khi vat liéu dién dﬁy mang theo tiét dién F
Q,=F L g=0,2"12" 0,3= 0,778 Tan

Vi kich thudc mang va tai trong nhu trén ta xac dinh dugc van toc can thiét cua xich tai.

theo cong thirc (3.2) ta c6

n: L
3600° F' g

_ 42
3600" 0,236 0,3

» 0,2 m/giay

Chon n= 0,35 m/giay

3.9.2.3. Tinh ton cong suit tai

Trong lugng vat li¢u trén mot mét dai. Theo cong thirc (3.2) ta cod

Q _ 4
3,6 n 3,6" 0,35

qQy = = 33,33 Kg/m

Trong luong xich va tAm cao trén mot mét (q,)
Ta c6 trong lugng xich da chon trén mot mét dai 1a 10,2 Kg/m .

5,844 _ 5,844

Trong lwong tim cio trén mot mét dai 1a 0.508

=11,5Kg.
a

t©
b q,=2" 10,2+ 11,5= 31,9 Kg/m
Tai trong tac dung 1én mat tdm cao
9yt 9,)a, = (33.33+ 31.9)" 0,508= 33,1 Kg
Luc can chuyén dong ctia mot tdm cao (c6 tinh dén do nghiéng cua xich tai)
p= 33,08" sin30°+ 33,08" cos30°” " k (2)
Trong do:
£=0,36; hé sb ma sat truot gifra rong réu va thép
k = 1,5; hé s6 tinh dén luc can bd sung do ket rong réu gitta tAm cao véi mang

(2)P p=33,08" sin30°+ 33,08 cos30°" 0,36" 1,5= 32 kG
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Luc can chuyén dong trén cac banh lan di chuyén:

chonk=0,2; f=0,25;c=1,4

_ & d gy

cl

_2°0,2+0,25" 1,429,
2,858

1,4= 0,37

Lyc cang nho nhat cia nhanh lam viéc véi diéu kién ddm bao d 6n dinh cua tam cao. Theo

cong thuc (3.5) ta co

Smin: p h - B
t" tgb 2
= ﬂ_ 2: 885’47kG
50,8" tg3° 2

Tram dan dong dugc dit & trén phan cudi nhanh ¢ tai.

2S?
St

S

N

Tinh toan lyc kéo cdng: Viéc tinh toan dugc tién hanh theo ting diém, bét du tir diém di ra

Hinh 3.9.4 — So d6 luc cing cia xich tai

ctia xich ¢ diém dan dong (diém 0).

Luc can trén doan ciia nhanh khong tai khi chuyén dong di xudng. Theo cong thirc (3.6) ta ¢6
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H = 6000

A

y

Hinh 3.9.5. — Kich thuéc hinh hoc khi nang ciia mang
W.=q,” - H+ L~ w,)
Trongdé L, = L" cos30°=12000" cos30°= 10392,3 mm
P W,=319" (- 6+10,392" 0,37)= - 68,74 kG
Nhan xét:
Ta c6 W,, ngugc chiéu véi chiéu chuyén dong. O ddy W, am nén W, clng chiéu véi

chiéu chuyén dong (chiéu di xudng) b W,, ¢6 tac dung nhu lyc cing xich.

Vi véy ta phai tinh nguoc lai. D& dam bao diéu kién tAm cao lam viéc 6n dinh ta chon
S,=S,. = 885,47 kG

Xdacdinh S,:tacd S,= S+ W,_, (3)
Trong d6 W,_, : luc can trén dia xich d6i huéng.
Mit khac theo cong thirc (3.8) taco W,_, = 0,08" S = 0,08" S,

S, _ 885,47

= = 820 kG
1+ 0,08 1+ 0,08

(3)U S,=S,+ 0,088, b S, =

b W_,=0,08" 820= 65,6 kG
Xac dinh S;: ta cod
S,=S,+W,Pb S§,=8§,- W, =820+ 68,74= 888,74 kG
Luc céan trén nhanh c6 tai, theo cong thic (3.7) ta co
Wo=%@utq) Ht (@, wytq, W) L,
Trong d6 w,, 1a h¢ sb can, d6i vai rong, réu
Theo mang thép ta liy w, = 0,4
W, = +(33,33+31,9)" 6+ (33,33" 0,4+ 31,9" 0,37) 10,392
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P W, = 497,024 kG
Luc kéo cing & diém cudi ctia nhanh c6 tai
S..=S,=S,+ W, = 88547+ 497,024 = 1382,5 kG

Do vén toc xich n= 0,35> 0,2m/giay do d6 can bd sung vao luc kéo cing S, =S
. - Theo cong thirc (3.10) ta co

tinh
mot giad tri S

don

_ 3 (Qutc q) L,

Saone = 9.81 )
Trong do
Gia tdc 16n nhat, theo cong thic 3.11[4]
, o
B = 207
= 2p”’ zf)’iz 0,3m/ giay’
127 0,0508

Do L <25 mnén ta chonc=2

z=12
L=12m
AU S, =3 (33,337 ;’831’9)' 12, 0,3= 37,76 kG
Luc kéo tinh toéan, theo cong thue (3.12)
St = Sin T Saong = Smax T Saong

S, =1382,5+ 37,76 = 1420,3kG = 1420 N » 14,2 KN

Ta ¢6 ta c¢é lic tinh todn toan bé nhé hon tdi tromg téi da cho phép

S, = 14,2KN < 274,6 KN, vdy thoa diéu kién bén xich.
Luyec can trén xich dan dong, theo cong thuc 3.13[4]
W, = (0,03, 0,05)" (S,+S,)

P W, =0,05 (S, +S,)=005 (1382,5+ 888,74)= 113,6 kG

Lyc can kéo téng cong, theo cong thuc 3.14[4]
We=S8;- Sg+ Wy =S,- Sot Wy
b W,_=1382,5- 888,74+ 113,6= 607,36 kG
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Cong suat dong co can thiét, theo cong thirc 3.15[4]
_ W, n_ 607,36" 0,35 _

tc

2,19 kW
102h 102" 0,95

Trong d6 h — 14 hiéu sut phan din dong, chon h= 0,95 (hiéu suit khép ndi)
Ta st dung mgt dong co dé dan dong. Chon dong co theo catalogue loai OMP 315
Cong sudt P =5 kW
S6 vong quay N = 195 v/phut

Luu lugng 60-75 lit/phut
L=165,5; L, = 40,9

@44 45(1,750)

[, S -

#44.35(1.746)
|

= max.46.3(1.823) a—
2 8(0.110)
2.2(0.087)

19.7(0.776)
-

20.3(0.799)

44_15(1.7358)
43.85(1.726)

18.7(0.776)

r—

|
¥q

36.3(1.429)
35.7(1.408)

4—‘ I0{1.18) re—  —

L

— -

20.3(0.799)
—_ =
19.7(0.776)

20.3(0.798)
19.7(0.778)

--t—L1-|-

|
O

1810.713) | f L._1B.1m.?1:3]

17.9{0.705) 17.9(0.705) c
|—1—T6(2.99] —

t——— max.@91(3.568) —m=

6(0.24) —m=] (et
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\t/ R15(0.59)
o

—_—
R

81(3.19)
—bl
]

B3(3.27)

556.3(2.177)

b— .

54.7(2.154)

- max.100({3.97)

|
83(3.27) ‘6‘@’
- ——— —————
81(3.19)

151-1214,10

Hinh 3.9.6. Bong co thuy luc OMP 315
3.9.3. Tinh toan, thiét ké dia xich
3.9.3.1. Tinh toan céc thong s co bén ciia dia xich

Duong kinh vong chia dia xich, theo cong thuc 3.16[4]

t 50,8
d, = —180° . 180° 196,28 mm.
sin sin

V4

Duong kinh dinh, theo cong thirc 3.17[4]

¢ g 80"l ¢ a 80° 3
d =p9D,5+ cot U= 50,84,5+ cot 0= 215 mm
a pe ghaﬁ g gg 12 %

(&

Dbuong kinh ddy, theo cong thuc 3.18[4]
d,=d_ - 2r=196,28- 2" 14,41= 167,46 mm

Véi r= 0,5025D+ 0,05= 0,5025" 28,58+ 0,05= 14,41 mm
Trong d6 D 1a duong kinh con lan, D = 28,58 mm
Chiéu rong ring, theo cong thirc (3.19)
b= 0,93" B- 0,05= 0,93" 31,55- 0,05= 29,29 mm
Theo catalogue xich tacé B» W= 31,55mm

Sb vong quay cua dia xich, theo cong thirc 3.20[4]
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60" n_ 60" 0,35
n: =

= 35 vong/phut
z't 127 0,05 &P
Tinh luc tiac dung Ién dia xich

Luc vong tac dung 1én dia xich chu dong, theo cong thure 3.21[4]
_ 1000" P,." h, _ 1000" 5" 0,95

F, = 1357IN
n 0,35
Luc vong tac dung 1én mdi dia xich
F,=F,= %: BL;I: 6785,5N

Kiém nghiém do bén tiép xiic ciia dia xich
Kiém nghiém d6 bén tiép xuc cia dia xich, theo cong thirc 3.22[4]

k(F K, +F ) E
SHZO,47\/ r(t d Vd)

e 1

Trong d6
Theo cong thic (3.23) ta c6
F,=13"107" n" p>" m=13"10"" 35" 50,8’ 1= 5,96N
E= 21" 10°MPa; k = 0,7; k,= 1
Taco K, = 1,2 (ta1 trong va dap)

Ta cd A = 645 mm?

0,7(10000" 1,2+ 5,96) 2,1 10°
645" 1

= 777,4MPa

G s, = 0,47\/

Nhu vay dé ché tao dia xich ta dung thép 45 t61 dat do ran HB210 s& dat duoc ung suét tiép
xtc cho phép [s,, |= 900MPa. Tacod s, = 777,4MPa £ [s |

Két ludn: dam bao d6 bén tiép xuc cho ring dia xich
3.9.3.2. Tinh to4n thiét bi kéo cing

e Dirligu ban diu

St dung thiét bi kéo cang kiéu vit co 2 vit kéo cing

Chon vat li¢u lam vit 1a thép 45 co

s, = 360MPa = 3669,72kG/cm’
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Xac dinh tg suat cho phép ddi véi vit:

Truong hop khong xiét chat vit ta co

[s.,F 06" s,
= 0,6" 360= 216MPa » 2160kG/cm’
Lyc cdng ¢ nhanh vao S = 1382,5kG
Lyc cang ¢ nhanhra S = 888 kG
o Tinh todn thiét bi kéo cing
Xac dinh lyc cang, theo cong thuc (3.24)
Se=K" (S,+8S,+7T)
Chon K =1,1 T khong c6.
P S.=11" (1702,1+ 895)= 2856,81kG

Luc tac dung Ién 1 vit, theo cong thuc 3.25[4]

P= S?C b= 2497,6 18 _ 2249,8kG

Trong d6 chon b = 1,8
Xéac dinh duong kinh chan ren, theo cong thirc 3.26[4]
d,* 0,0662¢p" I
d,* 0,06624/2247,8" 38> = 2,9cm
Trong d6 1 1a chiéu dai hanh trinh cua thiét bi kéo cang; 1=38 cm
Theo [4] ta chon ren hinh thang

Duong kinh chin rend, = 33 mm

Puong kinh dinh ren d = 40 mm
Duong kinh trung binh d, = 37mm
Budc ren s = 6 mm

Xéc dinh s6 vong ren can thiét cua dai dc, theo cong thirc 3.27[4]
P

P )l

V4
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,_ 257113
Pog2. 2y
4(4 3,37) 40

=16

chonz=17

Trong d6 [p] = 40kG/cm’
Chiéu cao cua dai dc, theo cong thirc 3.28[4]
H=2z" s=17" 6=102=10,2cm
Xac dinh goc nang ciia duong xoan vit, theo cong thirc 3.29[4]

_ s 0,6
p~d, 314" 3,7

tgj = 0,0516b j » 3°

Xéc dinh do vong can thiét, theo cong thire (3.20)

_ Qe I
8" S,
4 2
f= 3479 0,38 0,0007m = 0,7 mm
8" 888

Trong do
qg, — trong lugng mot mét dai ctia nhanh khong tai;

g = 9, = 34,79 kG/m

Kiém tra bén tmg suat kéo, theo cong thirc 3.21[4]

P
Sg = pd2
P4
4
2571,13
s, = ——————=300,76kG/cm” £ [s
£3147 3,3 b1

4
Két luan: vit da chon théa man diéu kién bén
3.9.4. Tinh toan truc cua bang tai
3.9.4.1.Tinh toanTruc chi dong (truc 1)
o  Chon vt liéu lam truc

Chon vat liéu ché tao cac truc 13 thép 45 ¢ s, = 600MPa, ung suat xoan cho phép
[t |F 15...30MPa
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o Xdc dinh so by dwong kinh truc

Xac dinh cong sut , moment va s vong quay trén truc:
Cong suat: P,=P," h,=5" 0,95= 4,75kW.

S6 vong quay: n, = 35v/ph.

Moment xoan trén truc, thao cong thic (3.22)

T = L 9,55" 10° = %' 9,55" 10° = 129607 1Nmm

1’11
Xac dinh so bo duong kinh truc, theo cong thure (3.23)

d* ; L ; chon [t |= 30MPa

0.2 []

d,? 3%= 60; chon d, = 60mm
0,2 30

o Xdc dinh khodng cdch giita cdc goi dé va diém ddt luc

Khoang cach gitra cac géi d5 va diém dat luc duoc xac dinh theo hinh 3.9.9
Xdc dinh tri s6 va chiéu cia cdc luc tir chi tiét quay tac dung lén truc

Luc vong tac dung 1én dia xich, theo cong thirc (3.26)

_1000" P, _ 1000° 4,75
n 0,35

F

tl

= 1357IN

Luc vong tac dung 1én mdi dia xich, theo cong thirc (3.27)
E, 13571

F,=F;=

1= b= == 6785N

Luc hudng tam, theo cong thurc 3.28[4]
F, =k, F,= 115 13571= 15606N v¢i k = 1,15 (bd truyén nim nghiéng mot goc
nhd hon 40 d9)

Luc huéng tam tac dung ctia mdi dia xich, theo cong thirc 3.29[4]
F, _ 15606 _

F

rl2

:Fr13:7rl 5

7803N
Xdc dinh dwong kinh va chiéu dai cdc doan truc
Tinh phan lyc trén cac géi do cua truc

E E,,, = 7803N

y10 -
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F.o= F. = ON

Bdo cdo tong két khoa hoc va

Fl,, = Fl, = 7803N

TRUCA: TRUC CHO BONG 0
Zz
Tigt Tigt Tiét Tiét
dién dién dién dién
10 11 Yy 12 12

Pml

o
1 i 1

#
1127
1274
|
b 3t ph 3ng
M, "
W i W
1606 K Hram
1296KNmm

T

Hinh 3.9.7 — So dd dat luc va biéu dd momen cua truc chi dong

Xéc dinh momen udn tong va momen tuong duong ung vai cac tiet dién: (nhu hinh)

Momen udn téng: M,;; don vi KNmm
M,,=0; M, =1147; M, =1147; M,;= 0
Momen twong duong: M, ; don vi KNmm, theo cong thirc (3.31)
M= 11225 M, = 1604; M, = 1604; M, = 1122

Xéac dinh duong kinh truc tai cac tiét dién J, theo cong thirc (3.30)

d =3 Mtdj
" Hor B
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Bdo cdo tong két khoa hoc va

[s ] ting sut cho phép cua thép ché tao truc

Truc cht dong: [s 7 70MPa theo [2, trang 195, Bang 10.5]

Duong kinh tryc tai cac tiét dién ]

d,=3 122 _ 54mm; chon d,, = 55mm
0,1 70

d,, = 56mm; chon d,, = 60mm

Tuong tu ta co

d,, = 56mm; chon d,, = 60mm

d,; = 54mm; chon d,; = 55mm

o Chon then

Tai tiét dién lap dia xich (tiét dién 11, 12) trong d6 tiét dién 12 1a tiét dién nguy hiém: Tra
[Bang 9.1[4] tmg v61 d,, = d;, = 60mm ta chon then bxh = 18x11; t=5,5

Kiém nghiém méi ghép then vé do bén dap va do bén cit, theo cong thic (3.59) va cong
thuc 3.9.60[4]
2" T

TE ) b

Sq

2" T
t.=—£|t
]

t
Véil » 1,357 d [4]
[64] — Gmg sudt dap cho phép, MPa. Tra [2, trang 178, Bang 9.5] véi dang lap cb dinh,
vat liéu mayo thép, dac tinh tai trong va dap nhe ta nhan duoc [64] = 100MPa.

[t.] — g suat cat cho phép. Theo [2, trang 174] voi then bang thép 45 chiu tai trong va
dap nhe [t.] = 40....60 MPa.

Bang 3.9.2- Két qua tinh kiém nghiém then ddi véi cac tiét dién cua truc

Tiét buong kinh

1 bxh ty | T(Nmm) |ogq(MPa) |1 (MPa)
dién truc
12 60 81 18x 11 |5,5 1296000 |51,2 29,6

Két Iudn: So sanh két qua ¢ trong Bang véi [o4] va [1.] ta thay then di chon thoa diéu

kién bén.
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o Tinh kiém nghiém truc vé do bén moi:

Xac dinh momen can uon va momen can xoan:

5 e . 3
Momen can uon: don vi mm

Déi véi truc ¢o 1 ranh then, theo cong thic 3.32[4]

, 2
woP d?_ b t,(d;- t,)
! 32 2" d.

]
W, = W, = 31300

Dbi véi truc co tiét dién tron, theo cong thire 3.33[4]

_p' 4
Wim sy
4 3
w, = w,=2 7% _ 195310

Momen can xodn: don vi mm®
Pbi véi truc ¢6 1 ranh then, theo cong thirc (3.34)

_p d b (- t)
16 2 d

W

0j

W, = W, , = 194620
Dbi véi truc co tiét dién tron, theo cong thire 3.35[4]
_p 4
16
p ©70°

0j

Woo= W3 =

= 39062

Vi thép 45 c6 s, = 600MPa ta xac dinh duoc giéi han mai ubn va xodn tng véi chu ky
d6i xtg. Theo cong thirc 3.53va 3.54[4]
s, = 0,436" s, = 0,436" 600= 261,6MPa

t, =058 s,=0,58" 261,6=151,7MPa
Theo [4, Bang 10.7] y = 0,05; y, = 0
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Truc cht dong quay, Gng suit udn thay ddi theo chu ky dbi ximg. Theo cong thirc 3.36[5] ta

co: s.=s .=—:8 .=0

S.a0= 285s,,=35l;s,,=51;s,,,= 28

al3

Vi truc quay 1 chiéu nén Gmg suit xoan thay ddi theo chu ky mach dong, theo cong thirc

T
(3.37)tacod t, =t = !
Yy ] 2' Woj

tao=tmo= 05t =t =207

m

ta =t =675t ;=1 ,=18
Xéc dinh hé s0 an toan & céc tiet dién nguy hiém cua truc:

Dua theo két cdu truc trén hinh va biéu dd momen tuong tng, céc tiét dién sau dy 1a
tiét dién nguy hiém can dugc kiém tra vé d6 bén moi: tiét dién 12, 13.
Chon cach lép ghép: cac banh xich lép trén truc theo k6 két hop véi l'Zip then; cac 6 lan l'Zip

trén truc theo k6.

Kich thudc cua then tra [4 Bang 9.1]; tri s6 momen can uén va momen can xoan ung voi

cac tiét dién truc nhu sau:

Tiétdién | Puongkinhtryc |bxh |t | W (mm’) | W, (mm®)

12 60 18x 11 ]5,5[31300 19462

Xéc dinh cac hé sb K.y va Ky dbi véi céc tiét dién nguy hiém. Theo cong thirc 3.38

[4] va 3.39[4]

(0]
ST
e, o
stj= K
y
gKt%r K -1
. o
thj: t K

K, —h¢ sO tap trung ung suat do trang thai bé mit, phu thudc vao phuong phap gia cong

va do nhin bé mat. Tra [2, trang 197, Bang 10.8] cac truc dugc gia cong trén may tién, tai
cac tiét dién nguy hiém yéu cau dat R,=2,5.0,63mm b K _=1,06.
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Bdo cdo tong két khoa hoc va

K, — h¢ s0 tang bén bé mat tryc. Khong dung cac phuong phap tang bén bé mat, do do

Theo [4]Bang 10.12] khi dung dao phay ngon, hé ) tap trung ung sudt tai ranh then ung
voivatliu co s, = 600MPa 1a K, = 1,76 va K, = 1,54.

Theo [2, trang 197, Bang 10.10] va [4 Bang 7.4] tra hé s6 kich thuéc e, va e, ung voi

duong kinh cua tiét dién nguy hiém.Ta c6 Bang sau:

Tiét dién

Ko/gs
2,44

Duong kinh truc | &, € K./g,

12 60 0,81 10,76

Theo [2, trang 198, Bang 10.11], Gng v6i kiéu lap da chon; s , = 600MPa va duong kinh

1,86

tiét dién nguy hiém tra duogc ti s6 Ky/e, va Ki/e, do lép cang tai cac tiét dién nay. (Két qua
da tra dugc ghi & Bang 3.2[5]
Két qua tinh toan cic hé s6 K, 4 va K duge ghi trong Bang 3.9. [5]

Xac dinh hé s6 an toan s ting vdi cac tiet dién nguy hiém:

Diéu kién bén moi, theo cong thirc (3.50)

[s] hé s6 an toan cho phép. [s] =1,5...2,5

s, va s, —h¢ s0 an toan chi xét riéng ng suat phap va hé s6 an toan chi xét riéng Ung
J J

sudt tiép tai tiét dién j, theo cong thirc (3.51) va cong thire (3.52)

S-l
SS,:
j
stjsaj+ yssmj
t
— -1
St =

: thjt aj+ Yttmj

Bing 3.9.3 - Két qud tinh todn hé sé an toan doi véi cdc tiét dién ciia truc.

- Puong Ti s do K./es Ti s6 do K./¢e,
i€ ,
. kinh | Ranh Lip Ranh |Lap |Koa |[Ka |Se |Sc | §
dién
tryc then cang then cing
13 55 2,44 1,86 188 1,65 |[X |[X X
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12 60 2,44 2,44 1,86 1,86 | 1,88 1,65 |4 8,6 3,6

Két ludn: ta théiy tai tt ca tiét dién dugc xét s ;i [8]. Vay truc chu dong thoa diéu kién bén
moi.
Kiém nghiém truc vé d bén tinh. Theo cong thirc 3.55[4]
Sy= Vs +3 t7£[s]
Trong d6

M
s = — M _ theo cOng thure 3.56[5
o1 & 8 ]

T
t = mx__ theo cOng thue 3.57[5
0,2 d’° 8 5]

[s]= 0,8 s, theo cong thuc 3.58[5])

= 0,8" 340= 272MPa

Tiét | Puong kinh
Minax Tinax o (MPa) | T (MPa) | o4 (MPa)
dién | truc
13 55 1147000 | 1296000 |0 25 43,3
12 60 1147000 | 1296000 |53 30 52,46

Két lugn: theo Bang ta thy s « £ [s]. Vay tryc chu dong thoa diéu kién bén tinh.
3.9.4.2. Tinh Truc bi dong (truc 2)
e Chon vt liéu 1am truc
Chon vt liéu ché tao cac truc 1a thép 45 co s, = 600MPa, ung sudt xodn cho phép
[t |F 15...30MPa
¢ Xaic dinh so by duwdng kinh truc
Xac dinh cong suat , moment va s6 vong quay trén truc:

Cong sudt: P,=P" h_, = 4,75" 0,9= 4,275kW.

xich

S6 vong quay: n, = 35v/ph.

Moment xoan trén truc, theo cong thuc (3.22)

T,= P, 9,55" 10° = %' 9,55 10° = 1166464Nmm

n,
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Xéc dinh so by duong kinh truc, theo cong thirc (3.23)

d? ; L, ; chon [t |= 30MPa

0.2 []

d,? 3 1166464 _ 57,9; chon d, = 60 mm
0,2" 30

e Xac dinh khoang cach giira cac gbi do va diém dit lwce
Khoang cach giita cac gbi d& va diém dit luc duoc xac dinh theo hinh 3.812
Xdc dinh tri s6 va chiéu cia cdc luc tir chi tiét quay tac dung lén truc

Luc vong tac dung 1én dia xich, theo cong thic 3.26[4]

_1000" P, _ 1000" 4,275
n 0,35

F

t2

= 12214N

Luc vong tac dung 1én mdi dia xich, theo cong thirc 3.27[4]

12214 _
2

6107N

t22

F
E :Fm:jzz

Lyc hudng tam, theo cong thirc (3.28)
F,=k " F,=L1L15 12214= 14046N

Luyc huéng tam tac dung ctia mdi dia xich, theo cong thirc 3.29[4]

F,=F,= F; = %z 7023N

e Xac dinh dwong kinh va chiéu dai cic doan truc
Tinh phan luc trén cac gbi do cia truc

F,0 = E,, = 7023N

Fiio = Fyy = ON

Fl,, = Fl,, = 7023N
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TRUC 2: TRUC Bl BONG

Tiét Tiét Tiét Tiét
dién dién dién dién
20 21 X 22

23

y22 F

y23

_ RN _

v K

ly20 F1y21 \

149,5

-

1129,5

A

1279

/, Mét phéng
yz
M, H mem\

i)

1166
Hinh 3.9.8 — So d6 dit luc va biéu d6 momen cua truc bi dong

Xac dinh momen ubn tong va momen twong duong tng véi cac tiét dién: (nhu hinh)
Momen uén tong: M, ; don vi KNmm
M,,=0; M,,=1049; M,,=1049; M, = 0
Momen twong duong: M,,.; don vi KNmm, theo cong thire (3.31[4])
M, = 1010;M,,,, = 1456 ;M ,,,, = 1456 ; M,,,, = 1010
Xac dinh duong kinh truc tai cac tiét dién J, theo cong thire 3.30[4]

_ o Ms

Aol [s]
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[s ] ting sut cho phép cua thép ché tao truc
Truc bi dong: [s |5 70MPa theo [[5] Bang 10.5]

Duong kinh truc tai cac tiét dién ]
d,, =3 1016000 _ 52mm; chon d,, = 55mm
0,1” 70

d,, = 59mm; chon d,, = 60mm

Tuong tu ta co

d,, = 59mm; chon d,, = 60mm
d,; = 52mm; chon d,; = 55mm
Tinh kiém nghiém do bén ciia then.
Tai tiét dién 1dp dia xich (tiét di¢n 21, 22). Tra [5] Bang 9.1] tng véi d,, = d,, = 60mm ta
chon then bxh = 18x11; 5,5
Kiém nghiém mdi ghép then vé d6 bén dap va do bén cit. Theo cong thic 3.59[4] va

3.60[4]

2" T
s, =— £ |s
d dr ltr (h- tl) [d]
2" T
t =—+£ |t
-2

t
Véi L » 1,357 d
[64] — img sudt dap cho phép, MPa. Tra [5, Bang 9.5] véi dang lap cb dinh, vat liéu mayo
thép, dac tinh tai trong va dép nhe ta nhan dugc [o4] = 100MPa.
[t.] — Gng sudt cit cho phép. Theo [5] vdi then bing thép 45 chiu tai trong va dap nhe [t.]
=40....60 MPa.

Bing 3.9.4 - Két qua tinh kiém nghiém then ddi véi cac tiét dién cua truc

Tiét Puong kinh

1, bxh ty | T(Nmm) |ogq(MPa) |1 (MPa)
dién truc
21 60 81 18x 11 |5,5 1166000 | 87,2 39,2

Két Iudn: So sanh két qua ¢ trong Bang véi [o4] va [t.] ta thdy then dd chon thoa diéu

kién bén.
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o Tinh kiém nghi¢m truc vé dp bén méi
Xac dinh momen can udn va momen can xodn:
Momen can udn: don vi mm®

Dbi véi truc ¢6 1 ranh then, theo cong thirc (3.32)

, 2
P b )
b3 2" d,

W, = W,, = 31300

Pbi véi truc c6 tiét dién tron, theo cong thirc (3.33)

’ d3
w=25
3

4 3
W, = W, = P> _ 19531

Momen can xodn: don vi mm?®
Pbi véi truc ¢6 1 ranh then, theo cong thirc (3.34)

, 2
w P d?_ b t,(d;- t,)
N 16 2" d.

J

W, = W, = 650500

Dbi voi tryc co tiét dién tron, theo cong thic (3.35)

_r 4
16
4 3
W, =W, =2 1 25 = 39062

Vi thép 45 ¢6 s, = 600MPa ta xac dinh dugc gidi han moi uén va xoan tng véi chu ky
d6i xtmg. Theo cong thirc (3.53) va (3.54)

s, =0,436" s, = 0,436’ 600= 261,6MPa

t ,=0,58" s, =0,58" 261,6=151,7MPa
Theo [5 Bang 10.7] y, = 0,05;y, = 0
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Truc chu dong quay, ing sudt udn thay ddi theo chu ky d6i xtmg. Theo cong thirc 3.36[4]ta

co: s.=s .=—:8 .=0

S0 = 2938, =37;8,,=37;8,,,=29

Vi truc quay 1 chiéu nén Gmg suit xoan thay ddi theo chu ky mach dong, theo cong thirc
T
3.37[4 t, =t = !
[ ] aj mj 2’ Woj

tio = Lo = T3 =t = 18,63
tor =t =t =t =389;
Xac dinh hé s an toan & cac tiét dién nguy hiém cta truc
Dua theo két cu truc trén hinh va biéu dd momen tuong tng, céc tiét dién sau day 1a
tiét dién nguy hiém can dugc kiém tra vé d6 bén moi: tiét dién 20, 21.
Chon cach lép ghép: cac banh xich lép trén truc theo k6 két hop véi l'Zip then; cac 6 lin l'Zip
trén truc theo k6.

Kich thudc cua then tra [SBang 9.1]; tri sO momen cdn udn va momen can xoan ung voi

cac tiét dién truc nhu sau:

Tiétdién | Puongkinhtryc |bxh |t | W (mm’) | W, (mm®)

21 60 18x 11 |5,5]31300 650500
Xac dinh cic hé s6 K_ g Va K d6i véi cac tiét dién nguy hiém. Theo cong thirc 3.38[4] va
(3.39[4))
5
K -
C, o
st' - .
J Ky
5
gKta K -1
¢ o
Ky=—
J Ky
trong dé
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K,—hé sd tap trung tng suat do trang thai bé mit, phu thudc vao phuong phap gia cong

va d6 nhan bé mat. Tra [2, trang 197, Bang 10.8] céc truc dugc gia cong trén may tién, tai
cac tiét dién nguy hiém yéu cau dat R,=2,5.0,63mm P K _=1,06.

K, — hé s0 tang bén bé mat truc. Khong dung cac phuong phap tang bén bé mat, do do

K, =1.

y

Theo [2, trang 199, Bang 10.12] khi ding dao phay ngén, hé sd tap trung tmg suét tai
ranh then tng véi vat liéu co s, = 600MPa 1a K, = 1,76 va K, = 1,54.

Theo [5, Bang 10.10] va [4 Bang 7.4] tra h¢ s6 kich thudce e, va e, ung voi duong kinh

cua tiét dién nguy hiém. Ta c6 Bang sau:

Tiét dién Duong kinh truc | &, € Ky/es K./g;

21 60 0,81 10,76 | 2,44 1,86
Theo [2, trang 198, Bang 10.11], Gng v6i kiéu lap da chon; s , = 600MPa va duong kinh

tiét dién nguy hiém tra duoc ti s6 K /e, va K/e, do lép cang tai cac tiét dién nay.

Bang 3.5[5]

K&t qua tinh toan cac h¢ s6 K,

va K, ; dugc ghi trong Bang 3.5[5].
Xac dinh hé s6 an toan s ung véi cac tiét dién nguy hiém

Piéu kién bén moi, theo cong thirc (3.50)

[s] hé s6 an toan cho phép. [s] =1,5...2,5

s, va s, —h¢ s0 an toan chi xét riéng rng suat phap va hé s6 an toan chi xét riéng tng
J J

sudt tiép tai tiét dién j. Theo cong thirc (3.51) va (3.52)

S-l
S, =
j
stjsaj+ YSSmj
t
— 1
St =

: thjtaj+Yttmj

Béng 3.9.5 - K&t qud tinh todn hé s6 an toan doi vdi cdc tiét dién cua truc.

Tiét Pudng Tisd do Ky/e, | Tisbd do K/e,

ch Krd Sc S-c Sj

dign | kinhtruc | Ragnh | Lip |Rénh |Lép
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then cang | then cing
20 55 2,44 1,86 | 1,88 | 1,65 | X X X
21 60 2,44 244 1,86 | 1,86 | 1,88 1,65 |4,37 |9,53 |3,97

Két ludn: ta théiy tai tit ca tiét dién duoc xét s ;7 [s]. Vay tryc bi dong thoa diéu kién bén

moi.

- Kiém nghiém truc vé dg bén tinh. Theo cong thirc (3.55)

Sy= Vs +3 t7£[s]

Trong do
= mx - theo cong thirc 3.56[4
0,1 d’ s 4]
t = X theo cong thic 3.57[4
0.2 & g [4]
[s]= 0,8 s, theo cong thuc 3.58[4]
= 0,8 340= 272MPa
Tiét | Duong kinh
Mmax Tmax G (MPa) T (MPa) Gid (MPa)
dién | truc
20 55 0 1166000 |0 23,3 40,35
21 60 1049000 | 1166000 | 48,5 26,9 47

Két ludn: theo Bang ta thiy s , £ [s]. Vay truc bi dong thoa diéu kién bén tinh.

3.9.4.3. Tinh Chon 0 lin

Truc chi dong

So do bo tri 6, chon loai 6 lan va so do kich thudc 6 lan

Tai cac gbi d& chi c¢6 luc hudng tdm nén ta ding 6 bi do 1 day

Chon so bo 6 6011 c6 cdc thong $6 sau

Duong kinh trong: d = 55 mm

Duong kinh ngoai: D = 90 mm

Chiéu rong: B =18 mm
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Kha nang tai dong: C = 29,6 (kN)

Kha nang tai tinh: C, =21 (kN)
e Tinh kiém nghiém kha ning tai dong ciia 6
Phén lyc tong trén hai 6:Fl,, = Fl,, = 7803N
Vi hai 6 chju tai tuong tu nhau nén ta tién hanh kiém nghiém cho 1 b.
Xac dinh tai trong dong quy udc, theo cong thuc 3.62[4]

Q=XxVxF +YxF,) xkxKkq4
V6i E=0P Q= (X" V" E)" k,~ k,

Trong dé ddi voi b chi chiu luc hudng tdm X = 1 theo [1, trang 215, Bang 11.4]; V=1
(vong trong quay); k,=1(t°£100°C); k,=13 (tai trong va dap nhe);

F = Fl,,= 7803N
P Q=(1"1 7803)" 1" 1,3=10144N
Kha nang tai dong, theo cong thirc 3.64[4]
C,=Q VL (1)
Trong do
m = 3 v6i 6 bi

L — tudi tho tinh bang triéu vong quay

6 r
Tt cong thirc L, = L
60" n
b [— 60 11(;2 n_ 60 8100(10 35 _ 16 tri¢u vong quay

Theo [5, Bang 11.2] chon L, = 8000 gi¢
(1) P C,=10144" /16 = 2556IN=25 kN < C = 29,6
Vay kha ning tai dong cta 6 dam bao
Tinh kiém nghiém kha nang tdi tinh ciia 6
Xéc dinh tai trong tinh quy udc, theo cong thue 3.66[4] va 3.67[4]
Q,=X,” E+Y,” F (2
Q=FE(0)
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Trong do
X,—hé s tai trong hudng tam,
X, = 0,6 (6 bi d&, 1 diy)
Y,—hé sb tai trong truc,
Y, = 0,5 (6 bi d&, 1 day)
(2) P Q,=0,6" 7803= 4681IN
Do Q,< E nénchon Q,= F = 7803N
Vay Q, = 7,803kN < C, = 31kN kha ning tai tinh ctia 6 ddm bdo.
e Truc bi dong
So do bé tri 6, chon loai 6 lan va so dé kich thude 6 lan
Tai cac gbi d& chi c¢6 luc hudng tm nén ta ding 6 bi d5 1 day
Chon so bo 6 6011 ¢6 cdc thong $6 sau:
Duong kinh trong: d = 55 mm
Duong kinh ngoai: D = 90 mm
Chiéu rong: B =18 mm
Kha nang tai dong: C = 29,6 (kN)
Kha nang tai tinh: C, =21 (kN)
Tinh kiém nghiém kha nang tdi dong ciia 6
Phén luc tong trén hai 0: Fl,, = Fl,, = 7023N
Vi hai 6 chiu tai tuong ty nhau nén ta tién hanh kiém nghiém cho 1 6.
Xac dinh tai trong dong quy udc, theo cong thuc 3.62[4]
Q=XxVxF+YxF,) xkxkq4
Véi E=0P Q=(X" V' E)" k,” ki,
Trong do ddi vé6i 6 chi chiu luc hudng tdm X = 1 theo [5Bang 11.4]; V =1 (vong trong
quay); k, = 1(t°£ 100°C); k, = 1,3 (tai trong va dép nhe); F. = Fl,, = 7023N
P Q=(1"1 7023)" 1" 1,3= 9130N

Kha nang tai dong, theo cong thirc 3.64[4]
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C,=Q YL (1)
Trong do
m =3 v&i 0 bi

L — tudi tho tinh bang triéu vong quay

6 r
Tt cong thirc L, = 10 L
60" n
’ L ’ 4 ’ .
p =90 o n_ 60 810020 32 _ 16 trigu vong quay

Theo [2, Bang 11.2] chon L, = 8000 gio
(1) P C,=9130" /16 = 23000N=23 kN < C = 29,6 kN
Vay kha ning tai dong cua 6 dam bao
Tinh kiém nghiém kha ndng tdi tinh ciia 6
Xac dinh tai trong tinh quy udc. Theo cong thire 3.66[4] va (3.67[4]
Q,=X,” E+Y,” F (2)
Q=FE(0)
Trong do
X,—hé s6 tai trong hudng tam,
X, = 0,6 (6 bidd, 1 diy)
Y,— hé sb tai trong truc,
Y, = 0,5 (6 bi d5, 1 day)
(2) P Q,=0,6" 7023= 4213N
Do Q,< E nénchon Q,= F = 7023N
Vay Q,= 7,023kN < C, = 21,2kN kha ndng tai tinh cua 6 dam bao.

Két lugn: chon 0 lan cho cac truc nhu sau
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Béng 3.9.6 - Thong $6 6 lan & truc chu dong va try bi dong

. : Truc chu dong Truc bi dong
Thong s6 co ban cta 6 lan ) i
Ky hiéu 6 6014 | Ky hi¢u 6 6014

Puong kinh trong 55 55

Puong kinh ngoai 90 90

Chiéu rong 18 18

Kha nang tai dong 29,6 kN 29,6 kN

Kha nang tai tinh 21,2 kN 21,2 kN

3.9.5. Kiém nghiém bén cho két cdu khung

3.9.5.1. Kiém nghi¢m d9 bén ciia khung khi dang dwoc xe kéo
Xac dinh tri s6 va chiéu céac luc tac dung 1én khung

Ta c6 chiéu cao cta xe kéo 1a: 1,5m

Khi phan tich két cau ta thy tai trong tac dung déu 1én 12m thanh U160: 1548 kg, ta co:

q= %— 129kg = 1290(N)

A LA
iz M/j&kmz PAS I

14=25 |, 13 2 | lp=p5 _ =5

Hinh 3.9.9 - Biéu d6 phan bb luc
Vi day 1a hé siéu tinh nén sir dung hé phuong trinh 3 momen dé tinh:
] 6.q.(5+ 1
;h-Mo +2(1, + LM, + LM, + CI(TZL

1
6q.(C+ L
{lz-Ml + 2(12 + 13)M2 + LM, + q(22—43):

2
Trong 2 phuong trinh trén ta c6 M, = 0,M, = - q—;“ = - 4031,25(N.m)
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iM, = - 3178,81(N.m)
FM, = 932,28(N.m)

Xéc dinh phan lyc lién két tai cac géi

Nhip 1:

Nhip 2:

Nhip 3

Nhip 4:

Vay ta cé phan lyc lién két tai cdc goi la:

Q, = 2589,23(N)
Q, = 6996,765(N)
Q,=- 1223,7(N)
Q, = 2589,24(N)

ql;
12 71"_ Ml
a4 M,=00 Q|- %- M =0b Q= 21—= 2589,24N
1
2
R 12 al - M,
4 M,=00 Q- q7‘+ M =0b Q"= 21—= 3860, 76N
1
2
q12 q712+ MZ- Ml
& My=Qll,+ M- =% M,= 0P Q= 2 = 3256,94N
2
12
o q1§ &4_ Ml- 1\/I2
a M=QL+M,- M- *=0p Q)= " =- 31,936N
2
2
12 q713+ M;- M,
a M3=Q§13+M2-&- M,=0b Q= -2 1 =- 1192N
3
2
12 %—i_ M, - M,
é M, = Qil;+ M;- L M,=0P Q)= " = 3771,7N
3
12 qli- 1\Z[3
4 M,=QL+M,- Lecop Q=2 ——= 3225N
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Ta co bieu do momen va luc cat nhw sau:

0, o o} q ol

-n-\] il IIl/-' I l("“
L

3 2 1 0
MAL‘[:H NE/JLKNE M/JL M, A
3 3
14=25 13=2 l2=25 \1=5
B45 1007 8 4031
d r
4031 m 31788
U

9322

4031 17 S

Rt
32,3

2598 @

371

|
|
3260 | @
wﬁﬂﬂmwﬂmm Q)

S

3225 3557 2589 @

Hinh 3.9.10 - Biéu dd momen va lyuc cat
Kiém nghiém bén thanh U160

Tir Bang tra ta ¢6 s6 liéu ctia thanh U160:

I, = 823cm*; W, = 103cm’;S_= 59,4;s = 200Mpa

Theo biéu d0 momen ta théy thanh chiju luc cit va momen 16n nhat c6 gia tri la:

Q, = 3860(N),M, = 4031(N.m)

Do xe dang van hanh nén ta nhan thém hé s tai trong dong 1a 2

b Q, = 2.3860= 7720(N),M,™ = 2.4031= 8062(N.m)

Kiém nghi¢m bén

Chirong 3 : Nghién citu, tinh todn, thiét ké may cdt rong — Truong Pai hoc Cong nghiép Tp.HCM - 297 -



j thudt Dé tai KC05.01/06-10
‘M max

i AW

X

Bdo cdo téng két khoa hoc va

max __

S

b s =7827(N/cm’ )< [s]

S
t = —2X=696,5N/cm”’ < k]
J.b 2

X C

/S

Két ludn: thanh U160 thoa diéu kién bén udn va bén cit

Kiém nghiém bang phan mém RDM

1

FLECHE [ m 1

S0E-03

Hlml= 0,00
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ANT [ N ]

HAlml= 0,00

MOMENT FLECHI

-£,031E+03

1
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Hinh 3.9.11 - Hinh biéu d néi luc cua dim

3.9.5.2. Kiém nghi¢m d9 bén ctia khung khi dang van chuyén rong

Xéc dinh trj s6 va chiéu cac luc tac dung 1&én khung

Ta c6 chiéu cao cta xe kéo 1a: 1,5m

Khi phan tich két cdu ta thiy tai trong tac dung déu 1én 12m thanh U160: 1908kg, ta co:
q= % = 159kg = 1590(N). Do tai trong tic dung 1én thanh dit nghiéng mot goc 30°nén

tacd q, = q.cos30” = 1380(N)

Hinh 3.9.12 - Chiéu cao ctia xe khi nang
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Do tai trong phan bd nhu vay nén ta phan tich lyc tac dung 1én thanh thanh 2 thanh phén:
theo phuong vudng goc voi thanh va doc theo thanh, céac tri s tai trong sé trd thanh:
Nén biéu d6 luc co thé v& lai nhu sau:

Q3 W] 2y q Qg

i i

T _— -]

] il
f‘“ w7 ‘Tﬂk“m
L4= 25 Z=2 | 1e=2s5 | 11=5

Hinh 3.9.13 - Biéu dd luc

Vi day 1 hé siéu tinh nén ta giai bai toan bang hé phuong trinh 3 momen:
6.q.(L+ 13
LM, + 2(1,+ 1M, + LM, + q(#»=

Trong do6 ta co:

2 2
. % 17250(N.m M, = - %4= - 4312,5(N.m))

b M, = 4844,4(N.m)

Xéc dinh phan lyc lién két tai cac géi

Nhip 1:
qll _ M
1
= QL - q; +M,=0b Q= 21—: 6900N
1
Nhip 2:
CENRVIEYY
2
é M, = Q;12+M1' q_;z' M,=0P QI: 2 " = 10563N
2
CENBVIRY
2 - My
é M, = Qi+ M,- M, - (]712: 0P Q) " =- 7113N
2
Nhip 3
P CLESVIEVY
a M,= QL+ M,- q_23' M,=0P Q= 2 " = 5958N
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Nhip 4:
12 Lﬁ- M
3
4 M, = QL+ M,- %— 0p Q.= -2 = 3450N
4
Vady ta cé phan lye lién két tai cdc goi la:
Q, = 17462,75(N)
Q,=- 1031L,19(N)
Q, = 9408,44(N)
Biéu dé lyc cdt va momen:
(wF Qs (o q Qo

/
NN N

N U

= 1

MSATMS 2 M: M1‘T‘ I|l|"11
La=23 [ 13=2 [ 12=25 _| 11=5

645 10078
r i
AR IAREG ARl AN IRSs ]

17250

43125

[Tn,
434:]éluy

Hinh 3.9.14 - Biéu d6 luc cit va momen

Kiém nghiém bén thanh U160
Tir Bang tra ta c¢6 s liéu cta thanh U160:
J = 823cm*; W, = 103cm’;S, = 59,4cm’;s = 200Mpa
Theo biéu dd momen ta thiy thanh chiu luc ¢t va momen 16n nhit co gia tri la:
Q, = 10562(N),M, = 17250(N.m)
Kiém nghiém bén
‘M;ﬂax

: W

X

max __

S

b s =16747,5(N/cm’)< [s ]
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S
(= D 852,89(N/cm? )< k]
J.b 2

X*7c

Bdo cdo téng két khoa hoc va

Két ludn: thanh U160 thoa diéu kién bén udn va bén cit

Kiém nghiém bang phan mém RDM

1

Himl= Q.00

FLECHE [ m ]

-1.207E-01

1

Himl= 0,00
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MOMENT FLECH T [ Nom 1]

Hinh 3.9.15 - Hinh biéu dd n6i luc ciia dam
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3.9.6. Tinh toan luc tac dung Ién piston thuy luc

Vi tri cta piston phai dam bao dugc luc nang cua xylanh thiy luc 16n hon trong luong

cua khung xe

Vi tri ctia piston va xylanh dugc chon so by nhu sau:

S01E676

Hinh 3.9.16 - Vi tri cta piston va xi lanh khi nang

Xac dinh lyc tac dung 1én xi lanh thay luc

q11590N F,

Hinh 3.9.17 - So dd luc

Ta c6 phuong trinh can béng momen tai diém O (truc banh xe)

2 2
Eol mo:£' q_éz+ P, d

; = 0P P, = 28590N

min
Dé c6 thé nang xe 1én va dam bao an toan piston can dugc cungcap 1 luc E, = k™ P,

Trong do k —1a hé sb an toan, k= 1,5
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b F, = 42885N
<> Kiém nghiém dd bén ciia thanh ngang d& piston

Ta c6 so do chiu tai trong cia thanh nhu sau:

F, = 42885(N)= 4288,5(kG)¢ ddy ta sit dung 2 thanh dd nén  F, = 21442,5(N)

1600
Fa

Hinh 3.9.18 - So db tai trong ctia thanh ngang d& piston
Ta chon thép vuéng 120 x 60 x 5 v6i g sut cho phép: [s |- 200MPa

Tur biéu dd luc trén ta tim duoc phan lyc tai cac ngam la:
Q,= 14295(N),M_ = 5718(N.m)

Tinh bén theo momen uon:
M

s = —mx = 7941 6(N/cm” )< [s
- (N/em?)<
Tinh bén theo tng suét cit:
S
t= Q5. _ 598N/cm’ < k]
J b, 2

Vay ta chon thanh U160 x 64 x 8

Hinh 3.9.19 - bang tai trung gian van chuyén trén dudng
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Hoat déng phéi hgp gifa
mdy cidt rong vd bing tdi

Hinh 3.9.20 - bang tai trung gian lam viéc nhan rong, c6 theo may cit rong
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Chwong 4

XAY DUNG QUY TRINH CONG NGHE CHE TAO

Sau khi hoan thanh cong tac tinh toan thiét k& Chung t6i tién hanh 1ap quy trinh cong
nghé ché tao cac cum chinh ctia may chinh va 02 may phu tro theo may cit rong, co va vot

béo tiy. Xay dung quy trinh cong nghé ché tao cac cum, thiét bi chinh cia may bao gém
. Dao cit rong, cd

Dbi voi hé dao can cha ¥ dén gia cong bién dang dao, chdy dao, cac goc cat thai theo thiét

ké, bién do dich chuyén, kha nang dich chinh dao, vat li¢u ché tao dao cét
-H¢ thdng di dong

Chung t6i Iuu ¥ dén bién dang profile cia guong nudc (paddle wheel) ddy may di
chuyén trong nudc & diéu kién tai trong cao, moi trudng rong co rac day dic d& bam dinh

va d6 ngap nudc khi di chuyén.
Hé thdng van chuyén rong cé trén may:

Khi ché tao can luu v dén viéc lya chon dung bang tai chuyén co dang soi1 thép dan, yéu
cau khuén va dudng kiém tra phai chinh xac, chon dung vat li¢u ché tao bao dam ludi thép du

bén chong dugc an mon trong moi trudng nude va tach dugc nudc nhanh ra khoi san pham.

+ Cac co cau dan dong cho may van chuyén trung gian, c6 co cau ghép ndi vdi may bao

dam tinh lién hoan va dong bo.

- Céac bo phan phu trg khac (nérn trong nhom ché tao) dugc ché tao theo cong ngh¢ thong
thudng can dam bao dung cac dic tinh k§ thuat phu hop trong 1ip ghép va hoat dong cua

toan may.

-Céc thiét bi tiéu chuan khac dugc nhap khau tir nudc ngoai va thi truong trong nudc nhu
bom thuy luc, moto thuy luc, cac van diéu khién, duong 6ng thuy lyc, van an toan, thiét bi

dicu khién, dén chicu sang...
Remoque van chuyén may cat rong chuyén dung va trién ha thuy

Dbi voi thiét bi nay can luu ¥ quy trinh ché tao khung chassis va khung truot d& may
phai bao dam chinh xac, c6 thé truot 1én nhau khi diéu chinh ¢ cac tu thé hoat dong ciing
nhu vt liéu ché tao bao dam clng viig trong cac tu thé hoat dong khi chuyén may tir dudi
dat 1én khung hodc ha xudng vi tri 1am viéc, trong qua trinh van chuyén trén dudng dén vi

tri 1am viéc.Cac cum may khac cua thiét bi chuyén dung nay duoc ché tao bang cac cong
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nghé thong thuong dam bao diing cac thong s k¥ thuat da dé ra.
May van chuyén rong c6, béo, rac tir may 1én phwong tién van tai

D6i v6i may nay yéu cau lya chon bang tai xich thanh gat ( bao gdm céc tim ghép nbi
tai va truyén dong phai chinh xac) bao dam dat do tin cay cao trong van chuyén rong, c6 va

phai thoat nudc nhanh trong qué trinh van chuyén.

Ché tao mé hinh thi nghiém cum dao cit rong dugc ching t61 dua vao ndi dung tinh toan

thiét ké dé hiéu chinh va bao dam tinh chinh x4c cta thiét b

Viéc ché tao md hinh nay bao gém: ché tao ludi dao cit, cum ga lép dao, truyén dong
cum dao cat, dé xac dinh cac thong sb co ban phuc vu cho cong tac hi€u chinh thiét ké va

che tao cum dao cat ciia may cat rong.

Pé hoan thanh duoc cac ndi dung xay dung quy trinh cong nghé ché tao Ching t6i da tién

hanh theo cac ndi dung chu yéu nhu sau

4.1. Xay dung quy trinh cong nghé ché tao mét sé chi tiét chinh ciia cic cum ciia may

X/

< Xay dung quy trinh cong nghé ché tao hé dao cit

Dbi v6i hé dao duge chung toi dic biét quan tim va c6 tinh quyét dinh dén chét luong 1am

viéc cia may. Dé tién hanh ché tao duoc hé dao cét chung to6i tuan tu thuc hién:
- X4y dyng qui trinh ché tao ludi dao ct
-Qui trinh ché tao thanh bét dao di dong
- Qui trinh ché tao dé dao cit
-Qui trinh ché tao thanh dé dao dtng
-Qui trinh ché tao tim dém hinh chit Z
-Qui trinh ché tao tAm truot dao diang
-Qui trinh ché tao bd phan truyén dong ding
-Qui trinh ché tao thanh ga dao dong ngang
-Qui trinh ché tao thanh dé dao ngang
-Qui trinh ché tao tAm truot dao ngang
-Qui trinh ché tao tAm truyén dong ngang

-Qui trinh ché tao tdm pate cho tdm truyén dong ngang
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- Xay dung quy trinh ché tao tay quay dao cam
-Qui trinh ché tao thanh truyén co ciu cam
- Qui trinh ché tao chét dinh vi cho thanh truyén cam dao ngang

- Quy trinh 13p rép hé théng dao ct

% Qui trinh ché tao gudng may (paddle wheel)

Banh xe nudc la cum thiét bi chinh chi yéu va duy nhat cua h¢ thong, Ching té6i tién hanh
xay qui trinh cong nghé ché tao gia cat, cudon hanh banh xe nudc va cac canh cua banh xe

nudc.
Xay dung qui trinh cong nghé 1ap rap
% Qui trinh c6ng nghé ché tao phao ndi

Phao ndi c¢6 nhiém vu d& toan bd cac thiét bi cua hé thong may va dic biét 1a phan do tai
tam trong qua trinh may 1am viéc. P4i v6i phao ndi Ching t6i cha yéu di vao phan xay

dung quy trinh cong nghé han vo va cac khoang chong tham nudc va chong théng nude.

% Qui trinh ch¢ tao cac cum khung chinh cua thict bi van chuyén rong c6 trén may

hé van chuyén rong c6 gém 3 bang tai xich dai ndi tiép nhau két ciu phan chinh gdom
khung d& chinh, cac truc dan dong chii dong va bi dong, cac banh xich dan dongva dic biét
1a cac ludi thép dan. Trong ndi dung nay ching t6i thue hién xay dung

- Quy trinh cong nghé ché tao han khung chinh

- Xay dung quy trinh cong nghé ché tao truc chu dong va bi dong cac bang tai sb 1,
bang tai s6 2 va bang tai s6 3

- Xay dung quy trinh cong nghé ché tao banh xich

- X4y dyng quy trinh cong nghé ché tao xich ludi dan

- Quy trinh lap rép cac bang tai
% Qui trinh cong nghé lap rap can chinh hé thong thuy luc

Hé théng thuy lyc dugc tinh todn va chon lya va mua dudi dang ban thanh phém, dé
dua cac cum, cac bd phan cia hé théng nay vao hoat dong phai xay dung quy trinh lép rap,

ndi dung gom cod

-Qui trinh lép rap hé théng thiy luc cum bang tai 1 va dao ct
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- Qui trinh ldp rap h¢ thong thuy lyc cum bing tai 2
-Qui trinh lip rap hé thdng thiy luc cum bang tai 3
-Qui trinh lap rap hé thong thity luc cum banh xe nudc (paddle wheel)

- Quy trinh cong nghé lap rap tay gom rac

% Qui trinh ch¢ tao bang tai trung gian van chuyén rong, co

Bing tai trung gian 1 thiét bi phu di theo may cét rong nham sir dung dé van chuyén rong

,c6 trung gian 1én may. Bang tai duoc thiét ké kiéu xich cio. ndi dung gom cac phan
-Xay dung quy trinh cong nghé han ché tao khung chinh d& toan bo may
- Xay dung quy trinh cong nghé ché tao truc d& banh xe
- Xay dyng quy trinh cong nghé ché tao bang tai kiéu ludi dan

-Xay dung quy trinh cong nghé lip rap

% Qui trinh cong nghé ché tao remoque van chuyén may va trién ha thiy

Thiét bi nay 1a thiét bi tht 2 ctia hé théng c6 nhiém vu dua méy 1én, chuyén may xudng

va van chuyén may di trén duong théng qua mot dau kéo
Quy trinh ché tao bao gom:
- Xay dyng qui trinh cong nghé ché tao khung chinh va khung phu romoc
- Qui trinh lap rap bd d& xilanh thiy luc cua khung chinh va khung phy
- Qui trinh lap rap bé chdt xoay cho khung chinh
- Qui trinh lap rap bé d& truc cho khung phu
- Qui trinh lap rap gbi xoay, chét xoay va bac hai khung
- Qui trinh han ma gia cudng céac thanh sét I trén khung chinh va phu
- Qui trinh c6ng nghé cho chi tiét truc xe remorque
- Xay dung quy trinh cong nghé lap rap cac cum thiét bi vao d6 hoan thanh hé théng

Tt cac ndi dung vé quy trinh cong nghé ciing nhu lwa chon vat lidu dugc chung t6i trinh

bay trong tai liéu phu luc dinh keém.
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Chuwong S

KHAO NGHIEM MAY

5.1. Cac vin dé tong quat phuc vu khao nghiém may
5.1.1. Khao sat kénh khu vwe khdo nghiém

Sau khi ché tao hoan chinh méay chung t6i tién hanh khao nghiém may tai khu vyuc kénh
tay hd Dau Tiéng tinh T4y Ninh. Kénh khao nghiém c6 hinh dang theo so db hinh 5.1

d

Hinh 5.1-Hinh dang mat cit ctia kénh va tham thuc vat trén kénh

e Kénh Tay

Chiéu dai 39 km, Chiéu rong day b =22+30 m, d0 sau myuc nudc trong kénh trung binh
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h = 3+4 m, luu lugng thiét ké cua kénh Q=125+35 m’/s, chiéu rong mat thoang d =40 m
van tdc dong chay trung binh v = 0,2-0,5m/s my/s.

5.1.2. Tinh hinh rong cé trong long kénh mwong.

Hau hét tuyén kénh déu xuat hién rong véi mat do day ddc. Chu yéu 1a rong dudi
chdn va rong hydrilla, Luc binh chi xuét hién thanh dam & nhimng ving doan kénh Tay do

thong vdi rach , ngoai ra con ¢ béo van va co co dang cay leo.

- Tinh hinh ciing twong ty nhu ¢ doan kénh N4 thudc hé théng kénh Dong dai 1.4644 m
téng dién tich mat nudc 13 49.789 m” dién tich rong ndi bé mat 1a 31.500 m* chiém 63,26%

dién tich mat nudc.
5.2. Khao sat mdt s6 thong sé chinh trwéc khi dwa may vao khio nghiém

Mat dg rong, cd dai, béo luc binh, beo van... van téc dong nudc dugc danh gid cod
anh hudng truc tiép dén chat luong va nang suat lam vi¢c cia may cat rong, cac thong so

nay duoc danh gia thong qua cac sb liéu khao sat va do bao gdm cac chi tiéu:
+ Chiéu rong cua dong song, kénh
+ Céc vat can trén song nhu thuyén di lai, luéi ging bat ca, vo kéo ca ...
+ Mat do cay rong va kich thudc cay
+Mat d0 béo van va co dai
+ Mat do béo tdy va tinh chat lién két cia nd

+ Van toc dong nudce.

5.2.1. Dung cu phuc vu khéo nghiém
Céc dung cu st dungcho cong tac 1dy miu va khao nghiém.

+ Thudc day loai 50 m dé do chiéu dai doan kénh s& cho may khao nghiém va do
chiéu dai phan 1dy mau

+ Can dong ho loai 5 kg va loai 100 kg: sir dung do khdi luong ciy va khéi lugng thé

tich cua cac loai thuc vat khu vuc khao nghiém
+ Thude cudn loai 5m: do chiéu dai cay va cac kich thude hinh hoc cia ciy
+Thudc kep : do duodng kinh cay
+ Thung khéi vuong : do khéi lugong thé tich cua céc loai thuc vat

+ O vudng Im x 1m : do mat do cay

Chuong 5 : Khdao nghiém may Truong Pai hoc Cong nghiép Tp Ho Chi Minh - 313 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

+ Ong pito nudc dung do van tdc dong nudc
+ pham mau do vén téc dong nudc

+ Ao phao, do lan

5.2.2. Khio sat chiéu rong kénh tai vi tri khao nghiém.

Do dac tinh bo kénh, song c6 dan cu ¢ hai bén hodc do dia thé tré)ng tram sat mép bo kénh,
do vay yéu cau khi hoat dong khao nghi¢m may phai tién hanh khao sat dia diém, vi tri. Dé
xéc dinh céc thong s6 ndy chung toi sir dung phuong phap do bang thudc diy va dém cu thé.
St dung soi ddy manh, khong co gidn bing ngang dong song hoic kénh, xac dinh chiéu
rong dong séng va phan vi tri s& bt dau dwa may vao khao nghiém dé d6 san pham ( rong,
béo sau khi cét, v6t) ¢ vi tri nao & hai bd séng, ngoai ra Chung toi phai tién hanh khao sat
so bo d6 map mé cua day dong kénh tir d6 quyét dinh ludng may s& di chuyén trén kénh dé
bao dam chuyén dong lién tuc cia may va diéu chinh vi tri tay gat thuy lyc diéu chinh chiéu

sdu cat ciia dao. Phuong phap do va so dd khao sat thyc hién theo hinh 5.2

Hinh 5.2. do chiéu rong va xéc dinh vi tri dung cy, xac dinh do mép mod mat ddy song

5.2.3. Xac dinh mat d¢ tham thuc vat (rong, béo tay, béo van, c6 dai..)

Chat lugng va nang suét 1am viéc cua may ngoai vi¢c phu thude do mép mo day song con
phu thudc vao mat do ,su phan bd rong , béo, béo luc binh trén kénh. Mat d6 rong, béo cang
cao, nang suat 1am viéc ciia may cang 16n va hiéu qua sir dung may cang cao.

Viéc lay mau do ngau nhién khoang cach 4 m 1dy mot vi tri do 1a mot 1 m* gdbm 10 — 15

vi tri.S6 lidu mat do céac loai thuc vat xin xem bang dinh kém

= Xaéc dinh béo Tay

Béo tdy phan bd thanh timg khu riéng trén song, cic ciy lién két thanh khéi, khi tac dong
vao thi ca khdi cung di chuyén, thuong trong khéi béo tay nay khong co cac loai thyuc vat

khéc chen song chung, phia dudi rong moc it.
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Bang 5.1 - Xac dinh mat d¢ beo tay va khbi lugng thé tich

Van téc | Khdi lugng
STT | Matdobéo | nudc thé tich
(kgm2) | (m/s) (kg/m’)
1 20.5 0.15 225.8
2 24.7 0.2 244.7
3 28.5 0.14 325.7
4 18.7 0.13 235.7
5 23.4 0.15 230.7
6 27.7 0.19 220.4
7 24.6 0.16 250.6
8 23.4 0.15 2453
9 22.4 0.15 248.3
10 20.5 0.17 230.4
trung
binh | 23.44 0.157 | 245.76

Nguoi 1y mau: Lé DPinh Nhat Hoai, ngay 1ay mau: 15/08/2008

Nhén xét 1

+Béo tdy phan b thanh khéi. Khdi lwong thé tich 245 kg/m’, mat do phan bé trung binh 1a

23,5 kg/mz' Tai vi tri khao sat cho may khao nghiém van tdc nude 0,15 m/s

Bang 5.2 - Xac dinh mat d6 béo van va khdi luong thé tich

Khéi lugng thé Kich thugc (m)
STT | Mat d6 béo | Van  tdc | tich riéng Puong Chiéu
(kg/m2) nudce (m/s) | (kg/m3) kinh dai
1 17.5 0.12 202 0.08 0.28
2 18.6 0.2 198 0.12 0.33
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3 16.2 0.15 197 0.05 0.21
4 14.7 0.13 201 0.15 0.36
5 16.5 0.15 200 0.07 0.26
6 17.3 0.19 199 0.08 0.29
7 18.4 0.16 197 0.1 0.31
8 19.6 0.15 203 0.13 0.35
9 15.3 0.15 195 0.07 0.25
10 17.9 0.17 196 0.09 0.3
B 17.2 0.157 198.8

Nguoi lay mau:Lé Dinh Nhat Hoai, ngay 1y mau- 14 /08/2008

Nhan xét 2

+Béo van phan bd thanh khdi thanh mang trén mat nude. Khéi luong thé tich 198 kg/m’,

mat dé phan bd trung binh 17,2 kg/m2

“Tai vi tri khao sat van tdc nudc 0,16 m/s

Béng 5.3- Khdo sat mat d6 rong trén kénh Tay khu vuc khdo nghi¢m

Mat do Khéi lugng Kich thudc (m)
STT rong Vantdc | thétichriéng | Puongkinh | Puong | Chiéu

(kg/m2) | nudc (m/s) (kg/m3) tan kinh than dai
1 28.5 0.12 404 0.02 0.002 5
2 26.2 0.2 395 0.018 0.0016 4.4
3 22.3 0.15 398 0.018 0.0018 4.7
4 28.4 0.13 405 0.02 0.0019 4.8
5 11.2 0.15 400 0.019 0.0019 4.1
6 14.5 0.19 393 0.018 0.0017 3.9
7 16.3 0.16 397 0.017 0.0015 4.2
8 19.2 0.15 402 0.018 0.0018 4.7
9 13.5 0.15 398 0.02 0.002 4.5
10 12.5 0.17 403 0.021 0.002 4.6
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‘séTB 19.26 ‘ 0.145 399.5 ‘ ‘ ‘ ‘

Nguoi 14y mau:Lé Dinh Nhat Hoai va Pang van Hiép, mgay lay mau: 13/08/2008
Nhan xét 3

+Rong phan b thanh dai lién tuc trén khap mit kénh thanh mang dan nhau va nga dai theo
mit nudc theo hudng dong nude chay. Khéi lwong thé tich 398-400kg/m’, mat do phan bd
19,3 kg/m’

" Tai vi tri khao sat van toc nudce 0,15 m/s

Bang 5.4- X4c dinh mat d6 hdn hop rong - béo van -béo ty cung phan bd

mat do rong, béo van, beo tay (kg/m2) ) Ghi chu
STT Tong cong
Rong Beéo van Béo luc binh
béo tay phan bd thanh cum
1 16.5 12.7 14.5 43.7 ]
nho roi rac
béo tay phan bd thanh cum
2 14.2 11.4 14.7 40.3 i
nho roi rac
béo tay phan bd thanh cum
3 17.3 16.3 18.5 52.1 L
nho roi rac
béo tay phan bd thanh cum
4 22.4 9.7 8.7 40.8 ]
nho roi rac
béo tay phan bd thanh cum
5 11.2 11.3 8.4 30.9 .
nho roi rac
béo tdy phan bd thanh cum
6 14.5 10.4 7.7 32.6 Lo
nho roi rac
béo tay phan bd thanh cum
7 15.3 8.2 12.6 36.1 o
nho roi rac
beo tady phan b6 thanh cum
8 16.2 9.5 13.4 39.1 oo
nho roi rac
beo tay phan b thanh cum
9 13.5 12.3 8.4 34.2 )
nho roi rac
beo tay phan bd thanh cum
10 12.5 8.2 10.5 31.2 Lo
nho roi rac
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14
A

15.36 11 11.74 38.1
TBh

Nguoi ldy mau:Lé Dinh Nhat Hoai va Dang van Hiép, ngay lay mau: 13/08/2008

Nhan xét 4:

+ Rong, béo van va béo tay ciing c6 thé cung phan b trén mot khu vuc miat song. Trén mat
thi béo van dan xen beéo tady nhung kich thudc cay tai khu vuc nay cay khong 16n nhu khu
vuc phin bd riéng ning khoang 0,5-0,7 kg/cdy. Do trén mit c6 mat thoang nén dudi mit
nudc ¢ rong cung phan bd nhung mat do ciy thap hon. Khoi lugng thé tich, mat do rong 1a
15,36 kg/m™ béo van 1a11 kg/m” va béo tay 1a 11,37 kg/ m’.

Tong khdi luong thyc vat phan b 1a 38kg/m®

“ Tai vi tri khao sat van tc nude 0,15 m/s

Biéu d6 phan bd mat do cay

30

20 «

Observed

10 O Linear
o 2 a 6 8 10 iz

Hinh 5.3-biéu dd phan bd mat do rong

5.3. Bao Cao Két Qua Khio Nghiém May

5.3.1. Khio nghiém khéng tai

5.3.1.1. Muc dich

- Kiém tra chat luong ché tao may.

- Kiém tra cac mdi lip ghép, chit lwong lip rap may.

- Po kiém tra cac thong ) ky thuat cia cac bo phan dong ( cum dao cit doc va ngang; cum
bang tai van chuuyén rong trén may, cum banh xe nudc, cum thuy luc nang ha bang tai 3 va

bang tai 1, cum thuy luc tay gom rac.
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- Kiém tra tinh linh dong va phdi hop giita cac bo phan véi nhau thong qua mach dau thay

lwc (khi dao cat 1am viéc thi bing tai 1 phai lam viéc...

5.3.1.2. Thoi gian va dia diém

Khao nghiém may chia 1am hai giai doan bao gdm khao nghiém khong tai va khao nghiém
cd tai.

+Khao nghiém khong tai dé hiéu chinh ché tao may va k¥ thuat 1ap may tir ngay 30. thang
6 dén ngay 30 thang 7 nam 2008 tai xuong ché tao may

+ Khao nghiém c6 tai tai kénh tdy khu vuc thuong ngudn xi Phuéc Ninh, huyén Duong
Minh Chau tinh Tay Ninh.

5.3.1.3. Thiét bi may méc— dung cu do khao nghiém khéng tai.
- Pong ho do sb vong quay
- Pong ho bam gidy
- Pong ho do ap suat dau (lap san trén may)
- Dung cu do luu luong dau (1dp sin trén may)
- Thuée do chiéu dai
- Ong do nhién liéu

- P6 nghé chuyén dung diéu chinh

5.3.1.4. Qui trinh khao nghiém khong tai
- Lap rap hoan chinh may
- Lép két ndi mach thuy luc voi cac bd phan theo thiét ké
- Lap dong co két ndi voi bom thuy luc cho may lam viéc khong tai tai chd.

- Mbi 1an khao nghiém cho may chay trong 1 gio & do dac va kiém tra hiéu chinh

cac thong s6 bao gdbm cac cum chinh luu y:

+ Cum dao cit doc va ngang bao gdm tiéng va dap, d6 mai mon dao va thanh dinh huéng,

kha ning tu thdo cac bu 16ng bat ludi dao vai dé.
+ Cum bang tai quan sat an khop xich ludi va banh xich, tiéng khua

+ Banh xe nudc quan sat kha nang lam vi¢c doc lap va kha nang lam viéc dong bg, so6 vong

quay diéu chinh & cac muc.
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+ Hop phén phdi thily luc, kiém tra dong ngin cac van dau tac dong dén cac bo phan va kha

nang di€u chinh van & céc vi tri tay gat tdc dong dén s6 vong quay cua cac cym.

5.3.1.5. Két qua
- May hoat dong tdt, két cau vimg chéc.
- Céc chi tiét quay chay 6n dinh.
- Cac mdi lap ghép dam bao.
- Céc co cau hoat dong phdi hop theo thiét ké

Két qua do dac
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Bang sb 5.5-Céac két qua do dac vé cc ché do 1am viée theo sd vong quay dinh mirc thiét ké thong s khong tai cia may cét rong, vit béo

ché S6 vong s6 vong quay s6 vong s6 vong s6 vong s6 vong quay s6 vong Hanh trinh | Hanh trinh | Ap suét Luu Tiéu thu
do quay cua dao cit gbc quay dao quay banh | quay bang | bang tai trung | quay bang | xilanh lyc | xilanh luc dau luong | nhién li€u
lam | bom thuy n(v/ph cit doc xe nudc tai dau dao gian tai cudi cum dao nang ha (kg/em?® | dau (1/ph) (lit/gid)
viéc | luc trung n(v/ph) n(v/ph) cat (v/ph) (v/ph) (v/ph) cat bang tai
tam cudi cum
Max i
(mm) Max
(mm)
I 100 100 3,5 20 11,7 11,8 250 105,5 | 155 4
11 240 240 12,7 35,8 15,4 15,4 250 105,7 | 211 4,3
II 300 300 15,9 45,5 25,5 25,5 250 105,5 |250 4,7
1\% 320 320 17,6 50 35,7 35,7 250 105,4 | 300 5,15

Nguoi ldy mau:Lé Dinh Nhat Hoai va Pang van Hiép - Ngay ldy mau: 13/08/2008

I-  Ché do lam viéc mic do thép, van diéu tiét dau thuy luc dé murc tdi thidu (tay gas cua dong co dé tai mirc 2/3 gas)

II-  Ché do lam viéc mirc d9 trung binh,van diéu tiét dau thuy lyc dé mirc trung binh ( tay gas ciia dong co dé tai mirc 2/3 gas)

I1I-

Ché do 1am viéc murc do cao,van diéu tiét dau thuy luc dé muc trung binh ( tay gas cia dong co dé tai muc 2/3 gas)
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5.4. Thi nghiém tham do cé tii ciia may cat rong.

bé khao nghiém c6 tai ching t6i tién hanh thi nghi€ém thdm do va xac dinh vén toc cua hé
dao cat, va hé¢ may trén co s& co cac két luan, ching t6i1 s€ tién hanh khao nghi¢m céc chire
nang lam viéc cua dao nhu cat rong, vot béo... cong thirc khdo nghiém tham do xdy dung

van toc dao va van toc tién cua may trén co s di€u chinh

Van toc 3 cum dao cat dong toc va diéu chinh 1am viéc van toc thap nhat va van toc tien

cua may diéu chinh ché do dinh murc theo thiét ké.

5.4.1. Khao nghiém vén téc hé dao cit

Trén co s& mat do rong dugc chon ¢ muc trén trung binh 24 kg/mz. Chung toi tién hanh
khao nghiém xay dung ché @6 cat, tim van toc trung binh hop 1y cia hé dao cit trén co s&
cho van tdc tién cua may dinh mic dugc xac dinh ngay tir ban dau dé bao dam nang sut
cat da luc chon thiét ké vai van tdc tién cua may la 1,8 -2 Km/gid va van tdc nudce tai thoi
diém khao nghiém 1a 0,15m/s.

Két qua khao nghiém trinh bay trong bang 5.6 bén dudi

Chuong 5 : Khdao nghiém may Truwong Pai hoc Cong nghiép Tp Ho Chi Minh - 322 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

Béng 5.6 s liéu van tdc trung binh dao va cac thong sd chat lwong lién quan

Vian tdc dao cit(m/s)
Van tc
cam 90 105 120 | 135 150 165 180 195 210 225 240 255 270 285 300 315 330
(vong/phit)
Van tc 0,2
0,26 | 0,3 | 0,34 | 0,375 | 0,41 0,45 | 0,49 | 0,525 0,56 0,6 0,64 0,7 0,71 0,75 0,79 0,825
dao (m/s) 25
Luong cit
31,
dugc 0 345 | 47,9 | 56,4 | 62,04 | 67,7 | 76,14 | 84,6 | 91,65 106 120 116 110 113 116 120 121,3
(kg /phut)
Hi¢usuat | 22,
. 24,5 | 34,5 | 40 44,5 48,5 53,5 | 60,5 65,5 75,5 83 85 87 88 90 90 90
thu hoi 5
bi | bi bi | bi bi bi bi | giam | latcat | latcdt | latcat | latcat | latcét
glam . . . . . .
ket ket ket ket ket ket ket ket i lat cat i sac, sac, sac, sac, sac,
ket lat cat i lat cat
dao, | dao, dao, | dao, dao, dao,lat | dao, dao, . sac, . khong | khong | khong | khong | khong cod
, , , , , , | dao, lat sac, sdc, . . . . .
lat cat| latcat | lat lat latcat | catbi | latcat | lat cat , khong cO goc | co6 goc | co goc | cdgdc | gOc rong
Tinh trang , , cat it khong khong 3
, bi bi catbi | cat bi | bi dap, dap, bi bi , co . | rongbi | rong | rongbi | rong bi bi nho,
cum dao cat dap, c6 | c¢o6 goc i c6 goc , ) , .
dap, | dap, dap, | dap, cod co dap, dap, i goc nho, bi nho, nho, nhi€u cay
. . it goc rong bi rong , , | \ .
co co co co nhiéu | nhiéu co co . rong .| mdtsd | nho, nhiéu nhiéu bi cat
. . . . . . . ., | rongbi | nho . | binho .
nhiéu | nhiéu | nhiéu | nhiéu | goc goc nhiéu | nhi€u ha bi nho cady bi | nhiéu | cdybi | caybi thanh
r r r r r r n 0 ’ 4 ’ N
goc goc g0c goc | rongbi | rongbi | g0c goc cat cay bi cat cat nhiéu
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rong

bi nhd

rong
bi

nho

rong
bi

nho

rong
bi

nho

nho

nho rong

bi nhd

rong

bi

thanh
nhiéu
khuc

cit
thanh
nhiéu

khtic

thanh
nhiéu

khuc

thanh
nhiéu

khuc

khuc

Nguoi ldy mau: Lé Pinh Nhat Hoai va Pang van Hiép, ngay 14y mau: 15/08/2008
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St dung phan mém SPSS biéu dién quan hé twong quan giita van toc dao va lugng cit va hiéu suat
thu hoi trén co s6 xac dinhma65t dd va van toc tién duge gilt theo thiét ké
dinh mtrc (xem thém phu luc 1)

Luong cat duoc (kg/phut)

120

1004 - - -

N

601 ---

40¢ .-

Observed

20 O Cubic

N e i e i
o e e e e
o e YN | Sy S S T

T R

van toc dao cat (m/s)

Hinh 5.4. Biéu d6 van tdc dao va luong cat

Hieu suat
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80 ---
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1
1
1
1
a
1
1
1
704 - --- -
1
1
1
=l
1
1
1
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e e e Rttt

508 ---do-- L

408 ---~- 4~

I R e e e Observed

. N

20 . B Cubic

)
w
n
b""
)
~
)
©

Van toc dao cat ( m/s)

Hinh 5.5- Biéu do van toc dao va hiéu suat thu hoi san pham

Nhan xét:
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e  Van téc trung binh cta hé dao cit nam trong khoang 0,2-0,4m/s cho chat luong cét

théip nhéat, hiéu sut luong san ph'flm thu duoc dudi mire 50%
° Van toc dao trung binh ¢ dai 0,41- 0,8 m/s hi¢u sudt thu hoi san phém dat trén 50 %.

° Van toc dao trung binh hop ly ¢ dai 0,5 -0,64m/s cho chét lugng cit tot nhat, 14t cit

sic, cdy khong bi cat lam nhiéu lan, chi phi nang luong thap.

° biém van toc dao trung binh lam viéc hop Iy nhat & muc 0,6m/s tng véi van toc tién

clia may 0,5 m/s va mat do rong 1a 24kg/m”.

e  Dé chit lugng cit rong tot ciing nhu hiéu sudt thu gom san phim sau cét cao quan hé

dong hoc gitra van toc dao va van toc tién 1a 1,2.

e  Két qua danh gia cac chi tiéu vé khao nghiém thong qua phan mém SPSS c¢6 hé sb
trong quan R =0,99467 va sai s6 chuan 14 :0,57128 cho thay két qua s6 lidu do dat khi khao

nghiém la dang tin cay (xem thém phu luc 2).

5.4.2. Khio nghiém van toc hé dao cat va van toc tieén cia may

Muc tiéu cta viéc khao nghiém nay 13 xay dung duoc ché do cit hop 1y gitra hé dao cat
va van tc tién cia may theo mat do rong. Két qua cua viéc khao nghiém chirc ning cat rong la
xay dung dugc cac mdi quan hé van tdc hop 1y va xac dinh dugc ning suat va chi phi nhién lidu.
Yéu cau cit rong bao dam sach, cat sat dugc géc dé han ché thoi gian sinh truong va vot
sach dé han ché va giam thiéu sy nay sinh phat trién sau khi cit.

Trén co s& mat do rong duge chon & murc trén trung binh 24 kg/m”. Chiing t6i tién hanh
xay dung tim van toc tién hop 1y ciia may va hé dao cit trén co sé cho van tdc hé dao cit
chon 14 0,6 m/s ¢6 dinh va xac dinh van tdc tién cta may voi van tdc nude tai thoi diém

khao nghi¢m 1a 0,15m/s.

Két qua khao nghiém trinh bay trong bang 5.7 bén dudi
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Bang 5.7 - Van tdc tién ciia may va cac thong s6 chit luong lién quan (m/s)

Van toc

quay
banh xe
0,75 1,5 2 2,75 3,5 4,25 5 5,75 6,5 7,25 8 8,75 9 9,5 10 10,5 11
nudc
( vong

/phut)

Van tbc
banh xe
) 0,059 | 0,118 | 0,157 | 0,216 | 0,275 | 0,334 | 0,393 | 0,451 | 0,510 | 0,569 | 0,628 | 0,687 | 0,707 | 0,746 | 0,785 | 0,824 | 0,864
nudc

(m/s)

Van tbc
tién(Km/ | 0212 | 0,424 | 0,565 | 0,777 | 0,989 | 1,201 | 1,413 1,625 | 1,837 | 2,049 | 2,261 | 2,473 | 2,543 | 2,685 | 2,826 | 2,967 | 3,109
h)

luong cit
duoc (
tinh
kg/phtt)

133,95 | 133,95 | 133,95 | 133,95 | 119,85 | 119,85 | 119,85 | 119,85 | 112,8 | 98,7 | 91,65 | 77,55 | 70,5 | 63,45 | 56,4 | 49,35 | 35,25

hiéu suat

hu he 0,95 0,95 0,95 0,95 0,85 0,85 0,85 0,85 0,8 0,7 0,65 0,55 0,5 0,45 04 0,35 0,25
thu hoi
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lat
. Lat , | Lat lat lat , lat lat .
Lat cat , Lat | Lat cat , , , lat cat , , cat bi ,
Lat Lat Lat Lat Lat , cat .. . cat cat cat , cat cat lat cat
, , , , , sac, , cat sac sac , , , sac, , , dap )
cat cat cat cat cat sac, sac | sac, sac, sac, sac, , bi dép
, , , , , con khong | khong co sac,
sac, sac, sac, sac, sac, , con khong| co co o co co co
Tinh ) ) _ ) | mot so con con . . | nhiéu . . co .
cady bi | cay bi | cdy bi | cay bi | cay bi ) mot _ | con | nhiéu | nhiéu nhiéu | nhiéu o nhiéu
trang dao , , , , , caybi | , cay bi | cay bi ) cay nhiéu
j cat cat cat cat cat ; sO cay , , | cay bi| cay cay cdy | cay cay
cat cat o, cat cat , rong cay
thanh | thanh | thanh | thanh | thanh bi cat cat | rong | rong ) rong | rong rong
o o o o . thanh thanh | thanh ) _ bi i . rong | =,
nhi€u | nhiéu | nhi€u | nhiéu | nhiéu o thanh o . | thanh| bi bi , bi bi ) bi nho
nhiéu R nhiéu | nhiéu . , , nho , , bi ,
khuc | khac | khic | khuc | khic nhiéu nhiéu| nhoé | nho , nhé | nho , goc
khuc khac | khuc , , g0c , , nho
khuc khuc | goc | goc goc | goc ,
goc
Chuong 5 : Khao nghiém may Truong Dai hoc Cong nghiép Tp Ho Chi Minh - 328 -




Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

Sir dung phan mém SPSS dé  xdy dung quan hé vén téc tién ciia may, van toc hé dao va
lirgng cdt (xem thém phu luc2)

Luong cat duoc (kg/phut)
140 :

: :
1 1
1 1 1
1204 - - - - e S R

1004 = —4=-==r---

FJ) ), ' R R A

Observed

B Cubic

van toc tien cua may (m/s)
Hinh 5.6 -Biéu d6 vén tdc tién cua may va luong cit
Nhan xét:

e  Van tdc tién ctia may cit rong c6 nam trong khoang 0,2-0,36m/s cho chat lugng cit
thip nhat, cay bi cat thanh nhiéu khuc.

e  Vantdc tién clia may cat rong co & dai 0,4 - 0,6 m/s cho chét luong cat tot nhat, 14t cat
sic, cay khong bi cat 1am nhiéu lan, chi phi ning luong thip.

° Van toc tién cua may cat rong c6 ¢ dai 0,6 - 0,85m/s lat cit sic, mot sd cay rong bi
nhd gde do dao chua kip cit.

e  Diém vén toc tién ciia may cit rong co trung binh 1am viéc hop 1y nhit & mirc 0,4 -
0,6m/s chon van tdc tién cua may 0,5 m/s (1,8km/gid) va mat do rong la 24kg/m2.

e  Dé chit lugng cit rong tot cling nhu hiéu sudt thu gom san phim sau cét cao quan hé
dong hoc gitra van tdc dao va vén toc tién 1a 1,1 + 1,3.

e  Két qua danh gia cac chi tiéu vé khdao nghiém thong qua phan mém SPSS c¢6 hé sb
tuong quan R =0,99551 va sai s6 chuan 1a :0,27897 cho thay két qua sb liéu do dac khi

khao nghiém la dang tin cdy (xem thém phu luc 2).

Chuong 5 : Khdo nghiém may Trweong Pai hoc Cong nghiép Tp Ho Chi Minh - 329 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

5.4.3. Thyc hién thi nghiém thim do cach d6 san pham 1én bd & mét phia

Trén co s sb lidu xac dinh duge van tdc hop 1y cua dao cit ching t61 tién hanh thi
nghiém va khao nghiém xac dinh ché d6 chay hop 1y ctia may tir d6 tién hanh khao nghiém
cac chirc ning lam viéc ciia may va cach d6 san pham 1én bd dé bao dam tinh tién ich va
tinh kinh té. B tri thi nghiém xéac dinh ché do chay hop 1y ctia may dugc thuc hién & chic
nang cit rong. Viéc thuc hién chirc ning cit rong dwoc tién hanh trén co sd diéu chinh cac
tay diéu khién thuy luc mirc d6 trung gian cu thé cho 3 dao cit ¢ vi trung gian (theo thiét
ké dinh murc) van tdc dao 240 vong / phut twong img van tdc dao max 1a 0,942m/s (V=
0,6 m/ s ), van tdc tién cua may 13 1,8 km/ gio (Vipm = 0,5 m/s) va vén tdc bing tai dé dé

tai vi trf trung gian. So d6 hoat dong cia may nhu hinh 5.7

Hinh 5.7- So d6 chay 1y thuyét thyc hién cat rong d6 san pham vé mot phia

Trinh ty khao nghiém tién hanh theo cac budc: xac dinh mat do rong trén kénh tai cac vi
tri 1dy ngiu nhién nhu bang 5.2 di mo ta rdi st dung thude diy xac dinh chidu dai cua
duong chay may va vi tri du kién s& d6 rong mot phia va hai phia. Nham dé hd trg nguoi
lai may thuc hién cac duong chay khong tring nhau, Ching t6i tién hanh thyc hién cim
tiej:u phan ‘biét ting dudng chay. Két qua kha&&%xl;m may hoat dong chirc ning cit rong
do rong vé mot phia trinh bay bang 5.7 vong

T
5 T 5
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Béng 5.8.-S6 liéu cit rong chay may theo so dd chay thir nhat
( MAY CAT RONG VA DO BPONG SAN PHAM G MOT PHIA)

Thoi | Thoi | Thoi | Thoi | Thoi | Thoi | Téng | dién dién | Tong | khéi | niang | chiphi | vantdc | Van

gian | gian | gian | gian | gian | gian thoi | tichcat | tichcat | dién | luong | sudt cit | nhién | tiéndinh | tdc

chay cat quay cit | dénvi | dd1én | gian (di) (veé) tich cit lidu muc dao
racit | rong dau rong | tri do bo (0,48m/s)
di may vé
STT 1l 12 13 4 15 16 T f(ha) f(ha) f(ha) | m(kg) | (ha/gio) | (lit/gio) | (Km/gid) | m/s

(phut) | (phit) | (phat) | (phit) | (phtt) | (phdt) | 40

1 1,8 3,2 0,45 3,8 2,30 0,8 12,35 | 0,0227 | 0,0269 | 0,0496 | 952 0,241 5,15 1,8 0,65

2 1,85 3,25 0,50 | 4,20 | 2,00 0,9 12,7 | 0,0230 | 0,0297 | 0,0527 | 1.013 | 0,2149 | 5,44 1,75 0,65

3 2,05 3,5 0,60 | 420 | 2,10 | 095 13,4 | 0,0248 | 0,0297 | 0,0545 | 1.047 | 0,244 5 1,8 0,65

4 1,65 4,2 0,40 | 3,70 | 2,20 | 1,200 | 13,35 | 0,0297 | 0,0262 | 0,0559 | 1.074 | 0,251 4,66 1,55 0,65

5 1,82 3,5 0,50 | 3,10 1,80 1,02 | 11,74 | 0,0248 | 0,0219 | 0,0467 | 897 0,239 5,4 1,85 0,65
6 1,75 4,2 0,45 | 3,30 1,85 | 0,75 | 10,45 | 0,0297 | 0,0234 | 0,0531 | 1.020 | 0,305 4,94 1,8 0,65
7 2 4,4 0,65 | 4,50 | 2,00 1,05 14,6 | 0,0312 | 0,0319 | 0,0630 | 1.210 | 0,259 4,3 L5 0,65
8 1,9 4,1 0,55 | 3,80 1,70 1,1 13,15 | 0,0290 | 0,0269 | 0,0559 | 1.074 | 0,255 5,32 1,8 0,65

9 1,75 3,54 | 0,50 | 4,20 1,85 0,8 12,64 | 0,0251 | 0,0297 |0,0548 | 1.052 | 0,260 4,72 1,65 0,65

10 1,85 4,4 0,44 | 3,00 1,75 0,85 | 12,29 | 0,0312 | 0,0212 | 0,0524 | 1.006 | 0,256 5,21 1,8 0,65

Chuong 5 : Khao nghiém may Truwong Pai hoc Cong nghiép Tp Ho Chi Minh - 331 -




Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

11 1,78 3,5 0,50 | 4,00 1,85 0,83 | 12,46 | 0,0248 | 0,0283 | 0,0531 | 1.020 | 0,256 4,58 1,6 0,65
12 1,95 3,25 0,54 | 4,20 1,60 | 095 | 12,49 | 0,0230 | 0,0297 | 0,0527 | 1.013 | 0,253 4,88 1,7 0,65
13 1,85 3,75 0,45 3,60 | 5,63 0,82 16,1 | 0,0266 | 0,0255 |0,0520 | 999 0,194 5,55 1,9 0,65
14 1,92 | 345 0,53 3,20 | 6,15 0,95 16,2 | 0,0244 | 0,0227 |0,0471 | 904 0,174 5,27 1,8 0,65

15 1,88 4,2 0,55 | 3,75 | 5,52 | 0,85 | 16,75 | 0,0297 | 0,0266 | 0,0563 | 1.081 | 0,202 4,85 1,65 0,65

trung | 1,85 3,76 0,51 3,77 2,56 | 0,921 | 13,378 | 0,02664 | 0,02669 | 0,0533 | 1.024 | 0,243 5,02 1,73 0,65
binh

Nguoi 1dy mau:Lé Dinh Nhat Hoai va Pang van Hiép
Ngay lay mau: 14/08/2008
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5.4.4. Thyc hién thi nghiém thim do cac d6 san pham 1én bo ¢ hai phia

Ché do hoat dong cua may cling thyc hién tuong tu nhu so dd chay dao db rong vé mot
phia hinh 5.7. Van téc dao dat tay diéu chinh tai vi tri trung binh 240 vong / phut, (Vg 0,65
m/ s ), van tdc tién cua may la 1,8 km/ gid Vi, = 0,5 -0,55 m/s va van tde bang tai dé dé tai
vi tri trung gian. Hoat dong cuia may chi thyc hién mot dudng chay cit rong va d6 rong,
béo thanh hai phia nhu hinh 4.8

Hinh 5.8 —So do chay may cit rong d6 san pham vé hai phia

Quay
vong

13

- a4
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Bang 5.9-S6 liéu cit rong chay may theo so d6 chay thir hai

(MAY LAM VIEC LIEN TUC VA PO SAN PHAM HAI PHIA)

1 2 3 4 5 6 7 8 9 10 11 12
. . . . Tong . o
Tgian | T gian | T gian | T gian , o khoi . van toc tién dinh
. .. . Tong thoi | dién tich Nang Chi phi .
chay cat |dénvi| dolén ) , lugng L o muc cia may van toc dao
, X gian cat . | suatcat | nhién liéu
racat | rong | tri do bo (di) cat( di) (0.48m/s)
i
Thotw | | 2 | ° T“ : f(ha) (ke) | (ha/gio) | (lit/eio) (Km/gicy) (m/s)
0 a m a/gio it/gio 10 S
* | (phit) | (phit) | (phat) | (phit) | (phit il : :

1 1,80 | 6,95 1,25 0,80 10,80 0,0492 945 0,273 4,85 1,80 0,65
2 1,85 | 7,15 1,32 0,90 11,22 0,0506 972 0,271 5,00 1,75 0,65
3 2,05 | 7,25 1,42 0,95 11,67 0,0513 986 0,264 4,95 1,80 0,65
4 1,65 | 7,15 1,35 1,20 11,35 0,0506 972 0,268 4,86 1,55 0,65
5 1,82 | 6,52 1,35 1,02 10,71 0,0462 886 0,259 4,95 1,85 0,65
6 1,75 | 6,50 1,25 0,75 10,25 0,0460 884 0,269 4,94 1,80 0,65
7 2,00 | 7,20 1,28 1,05 11,53 0,0510 979 0,265 4,58 1,50 0,65
8 1,90 | 6,80 1,20 1,10 11,00 0,0481 924 0,263 5,05 1,80 0,65
9 1,75 | 7,24 1,18 0,80 10,97 0,0513 984 0,280 4,72 1,65 0,65
10 1,85 | 7,20 1,25 0,85 11,15 0,0510 979 0,274 5,00 1,80 0,65
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11 1,78 | 7,30 1,32 0,83 11,23 0,0517 992 0,276 4,58 1,60 0,65
12 1,95 | 6,55 1,24 0,95 10,69 0,0464 890 0,260 4,88 1,70 0,65
13 1,85 | 6,75 1,08 0,82 10,50 0,0478 918 0,273 5,20 1,90 0,65
14 1,92 | 645 1,05 0,95 10,37 0,0457 877 0,264 4,87 1,80 0,65
15 1,88 | 6,75 1,04 0,85 10,52 0,0478 918 0,273 4,75 1,65 0,65
Trung
binh 1,85 | 6,92 1,24 0,92 10,93 0,0490 940 0,269 4,88 1,73 0,65

Nguoi ldy mau:Lé Pinh Nhat Hoai va Dang van Hiép
Ngay 1y mau: 15/08/2008
Nhan xét :

e O cong thic 1 do d6 rong vé mot phia nén may phai c6 thém thoi gian quay lai 360 Dé thuc hién thao tac cét trén duong chay vé va tinh
thém thoi gian cat chay vé. Do c6 thém thao tac quay dau nén ton thém chi phi thoi gian, mat khac con phai tén thém thoi gian dinh vi may

cling nhu thao tac nang ha dao cat va thoi gian 1ay lai véan toc tién cia may va van tdc cat trong ing nén can chi phi thoi gian hon.
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e O cong thirc 2 do d6 hai dau, thyc hién dudng chay cat lién tuc, giam thoi gian quay
dau nén tiét kiém tong thoi gian cho mot lan cit.thoi gian tong trung binh 1a 10,93 gidy

trong khi cong thirc 1 can 12,3 phut( cho phép tiét kiém 11% thoi gian)

e  Ning suit & cong thirc chay 2 1a 0,27 ha/h trong khi cong thirc 1 13 0,243 ha /gio.
Ning suét tang 11 % va chi phi nhién liéu giam 2,78%

° bé tranh viéc cat sét hodc xéo nat rong phia dudi , phai thyc hién cat tao 10i ¢ cac

duong quay vong ca hai phuong phap
Két luan

Lua chon cong thirc 2 cho may hoat dong theo so d6 d6 rong tir hai phia cho céc chirc ning.

5.5. Khdo nghiém cac che do lam viéc ciia may cat rong.
Trén co so xac dinh so do chay theo so d6 2, chung t6i thuc hién khao nghiém hoat dong
cat rong theo 3 ché do 1am viéc, tir mdi cong thirc khao nghiém rit ra cac nhan xét va cudi

cung la xay dung dugc ché do lam viéc hop cua cac cum. cac cong thic khao nghiém bao

A

gom

° Van toc 3 cum dao cat dong toc va diéu chinh lam vi¢c van toc thap nhat va van toc

tién cua may diéu chinh ché do dinh muc theo thiét ké.

° Van toc 3 cum dao cat dong toc va diéu chinh lam vi¢c van toc trung binh va van toc

tién ctia may diéu chinh ché d6 dinh mirc theo thiét ké.

° Van toc 3 cum dao cat dong toc va di€u chinh 1am viéc van toc cao nhat va van toc tién ctia
may di€u chinh ché do trén dinh dinh mic.

Chu y: trong qua trinh khdo nghiém 3 cong thirc vi tri tay ga dong co dat ¢ murc trén 60 %

5.5.1. Khao nghiém chirc ning cit rong véi van toc dao thip, van tdc tién trung binh

Muc ti€u: xac dinh kha nang lam vi¢c ctuia dao cat ¢ ché do van toc thap hon dinh muec thiét

ké trén co so phan bd mat do theo thuc té trén subt duong chay.
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Bang 5.10-s4 liéu khao nghiém mady cét rong hoat dong theo ché do van tdc dao thap-vén tdc tién trung binh

(Phuong phap chay may 2 - d san pham hai phia

1 2 3 4 5 6 7 8 9 10 11
| Tongthoi | Vantée | Vantde | » ‘. Chi phi n
, Mat do ) = Tong dién |Khoi lugng Nang = p . Hién tugng
Thtr ty gian thyc | quay cua | tién cua ) . nhién Chat luong cat )
rong . . ) tich rong suat N may
hién daocat may liéu
kg/m2 t(phut) (m/s) (m/s) f(ha) Kg Ha/gio (Lit /gi0) quan sat Cam nhén
rong bi bé gay,va bi
1 28,5 16,95 0,40 0,50 0,0495 907,34 0,175 7,88 | sot, 18i co nhiéu cay | dao bi ghet
bj nho gbc
rong bi bé gay,va bi
2 26,2 16,25 0,40 0,48 0,05 851,50 0,185 7,85 | sot, 16i co nhiéu cay | dao bj ghet
bi nho gbc
rong bi bé gay,va bi
3 22,3 15,85 0,40 0,45 0,0485 699,86 0,184 7,88 | sot, 16i co nhiéu cay | dao bi ghet
bi nhé gbc
rong bi bé gy, va bi
4 28,4 16,35 0,40 0,48 0,0486 890,84 0,178 7,95 | sot, 18i co nhiéu cdy | dao bj ghet
bj nh6 gbc
5 11,2 8,82 0,40 0,46 0,052 495,04 0,354 6,5 Lat cit sic hoat dong binh
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thuong
., hoat dong binh
6 14,5 8,57 0,40 0,42 0,052 627,64 0,364 0,5 lat cat sac
thuong
co nhiéu cong rong bi |hoat dong binh
7 16,3 8,45 0,40 0,47 0,056 723,52 0,398 6,5 . '
bé gay,va bi sot, 161 thuong
co nhiéu cong rong bi |hoat ddng binh
8 19,2 8,8 0,40 0,52 0,051 832,32 0,348 6,8
bé gay thuong
., hoat dong binh
9 13,5 8,24 0,40 0,53 0,0513 723,52 0,374 6,5 Lat cat sac .
thuong
.. hoat dong binh
10 12,5 8,2 0,40 0,52 0,051 528,87 0,373 6 Lat cat sac .
thuong
11 28,4 16,8 0,40 0,51 0,0517 846,85 0,185 7,9 rong bi bé gay dao bi ghet
rong bi bé gay,va bi .
12 27,4 16,85 0,40 0,52 0,0454 743,65 0,162 7,95 o dao bi ghet
sot, 101
rong bi bé gay,va bi )
13 26,4 16,75 0,40 0,51 0,0478 782,96 0,171 7,88 o dao bi ghet
sot, 101
) ~ |dao cét bat dau
rong bi bé gay,va bi .
14 19,7 10,65 0,40 0,55 0,0457 570,34 0,257 6,5 16 c6 hién tuong
sot, 101 '
qua tai
15 28,2 17,95 0,40 0,52 0,0478 876,17 0,160 7,98 | rong bi bé gay,vabi | dao bi ghet,
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sot, 101 thinh thoang
phai diung may
nang dao dé xir

ly

Sbtrung

binh 21,51 13,03 0,40 0,50 0,050 740,03 0,258 7,24
i

Nguoi ldy mau:Lé Dinh Nhat Hoai va Dang van Hiép, ngay lay mau: 16/08/2008
Nhan xét

Khao nghi¢m chat luong cit va chi phi nhién liéu Khi dao cit chay & ché o thép Vi 0,4 m/s ( sb vong quay cua tryc cam la 100 vong

/phiit) va vén tdc tién ctia may diéu chinh muc trung binh 1,8km/gid ( 0,5 m/s )

. O mat do rong cao > 20kg/m’ dao bi ghet va bi ket, dao bat dau c6 hién twong bi qua tai.thinh thoang phai nang dao 1én khoi mit
nudc dé kiém tra va phai tang tbc d6 dao 1én dé vudt tai do dao bi cé dai ném, nhiéu cay rong bi bé giy do méc vao dao va bi may kéo di
bat gdc rong 1én. Ty 18 s6t cao trén 20%, chi phi nhién lidu cao > 7,8 lit /gio (do phai dimg mdy xtr 1y va ting gas dé vuot tai), luong rong
thu duogc it hon so véi tinh toan ning suat thu dugc tir mot duong chay

. Mat do <18 kg/m2 may hoat dong binh thuong, khong nghe tiéng khua, 14t cit séc, ty 1€ thu hdi rong cao dat mirc > 85%, may hoat
dong on dinh., chi phi nhién liéu thap hon ( do khong phai dimg may xir 1y) chi phi nhién liu < 6,5 lit/ gid

5.5.2. Khio nghiém xac dinh chit lwong cit & ché dd dao cit dinh mirc vén toc tién dinh mirc.

Muc ti€u: Xac dinh kha nang lam viéc cua dao cit & ché d6 van toc trung binh mirc thiét ké va van tdc tién dinh muc trén co s phan bd
mét do theo thuc té trén sudt duong chay. xac dinh chat luong cit theo ché do cat nay va chi phi nhién li¢u. Ché do may dugc hoat dong &
ché @6 dinh mirc bao gdm van téc dao dinh murc trung binh diéu chinh van tiét luu tai vi tri trung gian 240 vong /phut twong tmg van tdc

dao 0,6 m/s va van tdc tién cia may gitr vi tri dinh murc theo nang suét thiét ké 1,8km/gid. két qua khao nghiém nhu bang 4.10
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Bang s6 5.11-S6 liéu khao nghiém hoat dong cat rong theo van tdc dao va van tdc tién murc trung binh

may lam viéc theo phuong phap 2 ( d6 rong hai phia )

1 2 3 4 5 6 7 8 9 10 11
| Vantbc | Van tée | , ) Khbi .
Mat do| Thoi » Tong dién Nang | Chi phi p . o
Thu tu . . cua |tién cua luong . o Chat lugng cat Hién tugng may
rong | gian cat . ) tich suat |nhién li¢u
daocat | may rong
kg/m2 | t(phat) | (m/s) | (m/s) f(ha) Kg | Ha/gio | (Lit /gio) quan sat
Lat cit séc, khong bi sot dao hoat dong binh
1 16,80 | 10,95 0,60 0,51 0,0495 | 681,62 | 0,271 6,80
cay,cay khong dap thuong
Lat cat sac, khong bi sot dao hoat dong binh
2 17,20 | 10,3 0,60 0,48 0,05 731,00 | 0,293 6,95
cay,cay khong dap thuong
1at cat séc, khong bi sot dao hoat dong binh
3 2430 | 129 0,60 0,45 0,049 | 997,65 | 0,226 6,87
cay,cay khong dap thuong
Lat cat séc, khong bi sot dao hoat dong binh
4 27,40 | 124 0,60 0,48 0,049 |1.123,63| 0,236 6,9
cay,cay khong dap thuong
Lat cét séc, khong bi sot ) »
5 28,80 | 13,8 0,60 0,46 0,052 [1.246,44| 0,226 7 o A A nhe tai, c6 tieng khua
cay,cay khong dap
1at cat séc, khong bi sot i »
6 24,50 | 13,6 0,60 0,42 0,052 [1.069,64| 0,230 6,85 o A A nhe tai, c6 tiéng khua
cay,cay khong dap
7 11690 | 945 | 060 | 047 | 0056 | 771,12 | 0,356 | 6,78 | Létcatsac, khong bi sét | nhe tai, co tiéng khua
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cay,cay khong dap
lat cét sic, khong bi sot dao hoat dong binh
8 19,20 | 10,8 0,60 0,57 0,051 | 832,32 | 0,283 6,85
cay,cay khong dap thuong
Lat cét sic, khong bi sot dao hoat dong binh
9 28,50 | 12,2 0,60 0,58 0,051 |1.229,66| 0,251 7
cay,cay khong dap thuong
Lat cét sic, khong bi s6t | dao hoat dong nhe tai
10 12,50 | 10,2 0,60 0,53 0,051 | 528,87 | 0,300 6,5 y
cay,cay khong dap c6 tieng khua
Lat cit séc, khong bi sot dao hoat dong binh
11 28,40 | 13,8 0,60 0,57 0,052 |1.239,25| 0,225 7,05
cay,cay khong dap thuong
Lat cat sac, khong bi sot dao hoat dong binh
12 27,40 | 129 0,60 0,52 0,045 [1.049,65| 0,212 6,85
cay,cay khong dap thuong
Lat cat sac, khong bi sot dao hoat dong binh
13 26,40 | 13,8 0,60 0,55 0,048 [1.064,51| 0,209 6,9
cay,cay khong dap thuong
Lat cat séc, khong bi sot dao hoat dong binh
14 29,70 | 14,7 0,60 0,55 0,046 |1.134,27| 0,187 7,05
cay,cay khong dap thuong
Lat cat séc, khong bi sot dao hoat dong binh
15 28,20 14 0,60 0,54 0,048 [1.145,77| 0,206 7
cay,cay khong dap thuong
S trung
bink 23,75 | 12,37 0,60 0,51 0,050 | 989,69 | 0,247 6,89
in

Nguoi ldy mau:Lé Dinh Nhat Hoai va Diang vin Hiép, ngay 1y mau: 17/08/2008
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Nhan xét:

e O mat do rong p <20 kg/m* may hoat dong on dinh. Lat cit rong sic, khong c6
khong tim thiy cong cit lai, ty 1¢ thu hdi cao > 85%, chi phi nhién liéu tiéu thu ngang mirc
khi cho dao chay & ché do thip mat do thap.

e O méat do rong p > 20 kg/m” may hoat dong 6n dinh. Lat cét rong sic, khong c6
khong tim théy cong cét lai, ty 1€ thu hdi cao > 85%, chi phi nhién li¢u thép, may hoat dong

6n dinh, khong c6 hién tugng gbc rong bi nho bat.

5.5.3. Khao nghiém cit rong theo ché d van tdc dao cit nhanh - van toc tién dinh mic.
Muc tiéu

Xac dinh kha nang lam viéc cia dao cit & ché dd van toc dao cét nhanh con van tde trung
binh & muc thiét ké dinh mc trén co s& phan bd mat dd theo thuc té trén subt duong chay.
Thong qua khao nghiém xéac dinh chét lugng cit va chi phi nhién lidu.. két qua khao

nghiém nhu bang 5.11
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Bang 5.12 -S4 liéu khao nghiém cit rong theo ché d6 van tdc dao cit nhanh - van tdc tién dinh mirc

(méy hoat dong theo phuong phap 2 d6 rong hai phia )

1 2 3 4 5 6 7 8 9 10 11
x oA Az , Khéi | Ning |Chiphi
Matdo | Tong | vantéc [vantoctién Téng s |MMP , , .
o luong suat nhién Chat lugng cat Hién tugng may
rong | thyigian| dao | cgamay |diéntich s
rong Ha/gio | li¢u
T N L s . cam nhan va nghe
kg/m2 ) (m/s) (m/s) f(ha) Kg Ha/gio | Lit /gio quan sat bang mat 5 .
(phut) bang tai
Cay bi dirt thanh nhiéu ,
1 28,8 13,95 0,80 0,55 0,0495 |1.144,44| 0,2129 | 6,78 . . |cotiéng khua ctua dao
khuc nho, lat cat sac
Cay b dit thanh nhiéu | 7
2 27,2 13,25 0,80 0,52 0,058 |1.340,96| 0,2626 | 6,95 . . |cotiéng khua cta dao
khuc nho, lat cat sac
Cay bi dut thanh nhiéu .
3 243 12,3 0,80 0,55 0,0583 |1.199,23| 0,2844 | 6,89 . . |cotiéng khua ctia dao
khtc nho, lat cat sac
Cay bi dut thanh nhiéu | 7
4 27,4 13,85 0,80 0,56 0,0526 |1.216,11| 0,2279 | 6,95 ., c6 tiéng khua cua dao
khuc nho, lat cat sac
Cay bj dut thanh nhiéu |c6 tiéng khua cta dao
5 15,2 10,86 0,80 0,53 0,0482 | 622,74 | 0,2663 7,8 .
khuc nho, lat cat sac manh
6 14,5 10,65 0,80 0,54 0,048 | 620,16 | 0,2704 | 6,95 | Cay bi dit thanh nhidu |c6 tiéng khua ctia dao
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khtc nho, lat cat sac

manh

Cay bj dut thanh nhiéu ,
7 16,9 10,3 0,80 0,57 0,051 | 658,92 | 0,2971 | 6,98 .. c6 tiéng khua cua dao
khuc nho, lat cat sac
Cay bi dirt thanh nhiéu ,
8 19,2 11,8 0,80 0,51 0,0485 | 791,52 | 0,2466 | 6,95 . c6 tiéng khua cua dao
khtic nho, lat cat sac
Cay b dit thanh nhiéu |
9 18,5 11,5 0,80 0,54 0,0573 | 715,10 | 0,299 7,35 . co tiéng khua cua dao
khuc nho, lat cat sac
Cay bi diit thanh nhiéu |c6 tiéng khua cta dao
10 12,5 11,2 0,80 0,54 0,051 | 404,43 | 0,2732 | 6,95 ..
khuc nhd, 14t cat sac nghe manh
Cay bi dirt thanh nhiéu ,
11 28,4 12,3 0,80 0,58 0,0517 [1.239,25| 0,2522 | 7,05 ., c6 tiéng khua cua dao
khuc nho, lat cat sac
Cay bi dirt thanh nhiéu ,
12 27,4 11,55 0,80 0,53 0,0564 |1.303,97| 0,293 6,85 . co tiéng khua cta dao
khuic nho, lat cat sac
Cay bi dit thanh nhiéu | =
13 26,4 12,85 0,80 0,55 0,0578 |1.287,21| 0,2699 7.3 ) . co tiéng khua cua dao
khtc nho, lat cat sac
Cay bj dut thanh nhiéu ,
14 19,7 11,45 0,80 0,52 0,0487 | 753,39 | 0,2552 | 7,35 ., co tiéng khua cua dao
khuc nho, lat cat sac
Cay bi dirt thanh nhiéu ,
15 28,2 13,75 0,80 0,58 0,0578 [1.385,47| 0,2522 | 745 . c6 tiéng khua cua dao
khuic nho, lat cat sac
S6 TB| 22,31 12,10 0,80 0,54 0,05 978,86 0,26 7,10
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Nguoi ldy mau:Lé Dinh Nhat Hoai va Pang van Hiép
Ngay lay mau: 18/08/2008
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Nhan xét:

e Mat do rong phan bo gan tuong ty nhu hai trudng hop trén, tuy nhién ning suat cat

va luong thu hdi khong ting.
e Dao cit khong bi qua tai.
e Dao cit c6 tiéng khua va tiéng gb 16n va dau cit cam nhan rung.

° Trong c6 trinh thyc hién cit, mot sb bu long dai dc bit dao bi tu thao gay su cd

e Mot sd than cay rong bj cat thanh nhiéu It nho.

Hinh 5.9 Dao cit bi ty thao 1ong Hinh 5.10.dao cit va phan bd rong trén dudng chay

Hinh 5.11- Dao cit bi su ¢ phai dunmg lai stra chira
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5.5.4. Khio nghiém cat rong theo ché dg van toc dao cat nhanh - van toc tién trén mirc.
Muc tiéu

Xac dinh kha nang lam vi¢c ctia dao cat & ché do van toc dao cat nhanh va van toc tién cua
may ciling tién trén gia tri dinh muc trén co s¢ phan bo mat dg theo thuc té trén sudt duong

chay. Thong qua khio nghiém xac dinh chit lugng cit va chi phi nhién lidu.
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Béng 5.13- S6 liéu khao n

ghiém cit rong theo ché d6 dao cit chay nhanh va may tién nhanh trén dinh muc

1 2 3 4 5 6 7 8 9 10 11
o . o o X Khoi Chi phi
Mat do | thoi gian | Van toc | van toc | Tong Nang ] . . i
. ” o lugng . nghién Chat lugng cat Hién tuong may
rong cat dao tién | dién tich suat .
rong ligu
, , . . . . |Cam nhén va nghe bang
Thuty | kg/m2 t(phuat) | (m/s) | (m/s) f(ha) Kg | Ha/gio | lit/ha Quan sat bang mat o
ai
o .+ | co tiéng khua cua dao,
Cay bi dut thanh nhicu N g 2
1 27,8 10,95 0,80 0,65 0,0495 |1.077,12| 0,27 7,95 ; . x 1 « khodiéukhién dau cat
khuc nho, c6 lan goc re ) .
1én xudng
Cay bi dut thanh nhiéu| = i
; .. . .x .| cotiéng khua cua dao,
khac nho, c6 nhiéu cay| == g
2 27,9 10,25 0,80 0,67 0,058 |1.262,08| 0,34 7,35 o x kho dicu khién dau cat
bi nho co6 re bam theo, N .
o 1én xudng
than bi dédp
Cay bi dit thanh nhiéu| = .
; .. .1 | cotiéng khua cua dao,
khac nho, c6 nhiéu cay| = = U
3 25,3 10,3 0,80 0,66 | 0,0583 [1.175,33| 0,34 7,15 o x kho dicu khién dau cat
bi nho co6 re bam theo, N .
o 1én xuong
than bi dédp
4 27,4 10,85 0,80 0,66 | 0,0526 |1.144,58]| 0,29 7,2 |Cay bi dut thanh nhi€u| c¢ tiéng khua cua dao,
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khiic nho, c6 nhiéu ciy| kho diéu khién dau cat
bi nhd ¢6 ré bam theo, 1én xuéng
than bi dédp
Cay bi dut thanh nhiéu _
. .. .| cotiéng khua cua dao
khuc nhd, socay bi nho N »
5 15,2 9,86 0,80 0,64 | 0,0482 | 586,11 | 0,29 7,21 - manh,kho di€u khién
¢o ré bam theo it hon, L, .
. dau cat 1én xudng
than bi dédp
Cay b dit thanh nhiéu| 7
. .. .| cotiéng khua cua dao
khuc nhd, socay bi nho N »
6 16,5 9,65 0,80 0,67 0,048 | 622,08 | 0,30 7,15 - manh,kho di€u khién
cO ré bam theo it hon, ., .
. . dau cat 1én xuong
mot sO than bi dap
Cay b dit thanh nhiéu| q
. .. .| cotiéng khua cuia dao,
khuc nhd, socay bi nho R .
7 16,9 9,3 0,80 0,67 0,051 | 660,96 | 0,33 7,25 - kho diéu khién dau cat
c6 re bam theo it hon, A .
. _ 1én xudng
mot sO than bi dap
Cay b dit thanh nhiéu| q
« . .. . .| cotiéng khua cua dao,
khuc nhd, socay bi nho R P
8 19,2 10,8 0,80 0,65 | 0,0485 | 744,96 | 0,27 7,55 - kho dieéu khién dau cat
c6 re bam theo it hon, . .
. _ 1én xudng
mot sO than bi dap
9 18,5 10,5 0,80 0,64 | 0,0573 | 880,13 | 0,33 7,35 |Cay bi dut thanh nhiéu| c6 tiéng khua ciia dao,
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khuc nhd, socay bi nho| khoé di¢u khién dau cat
c6 ré bam theo it hon, 1én xudng
mot so than bi dap
Cay bi dit thanh nhiéu| = .
; .+ . .. 4| cotiéng khua cua dao
khuc nhd, socay bi nho N
10 12,5 10,2 0,80 0,64 0,051 | 497,76 | 0,30 7,88 o ) nghe manh,kh6 dieu
corée bamtheoithon, | . ., , P
N khién dau cat 1én xuong
mot so than bi dap
Cay bi dirt thanh nhiéu o .
; L co tiéng khua cua
khtic nho, cé nhiu cay A P
11 28,4 11,3 0,80 0,68 | 0,0517 |1.166,35| 0,27 7,58 o . dao,kho diéu khién dau
bi nho co6 re bam theo, . .
o cat lén xudng
than bi dap
Cay bi dtrt thanh nhiéu o .
; o co tiéng khua cua
khtic nho, c6 nhiu cay N P
12 27,4 11,55 0,80 0,53 | 0,0564 [1.227,26| 0,29 7,98 o . dao,kho diéu khién dau
bi nho co6 re bam theo, . .
o cat lén xudng
than bi dap
Cay bi dut thanh nhiéu o )
; o co tiéng khua cua
khuc nhd, c6 nhiéu cay o PN
13 26,4 10,85 0,80 0,65 | 0,0578 [1.211,49] 0,32 7,24 o x dao,kho diéu khién dau
bi nho co6 re bam theo, . .
o cat lén xudng
than bi dap
14 19,7 9,45 0,80 0,62 | 0,0487 | 748,03 | 0,31 7,35 |Cay bi dut thanh nhiéu| cé tiéng khua cua dao,
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khuc nhd, socay bi nho| khoé di¢u khién dau cat
c6 reé bam theo it hon, 1én xudng

mét sb than bi dap

Cay bi dirt thanh nhiéu

; L co tiéng khua cua
khuc nhd, c6 nhiéu cay

dao,kho diéu khién dau

cat 1én xudng

15 28,2 11,75 0,80 0,64 | 0,0578 [1.303,97| 0,30 7,65 L -
bi nho ¢6 ré bam theo,

than bi dédp
S6 lidu
trung 22,49 10,50 0,80 0,64 0,05 953,88 | 0,30 7,46
binh

Nguoi ldy mau:Lé Dinh Nhat Hoai va Dang van Hiép, ngay lay mau: 19/08/2008
Nhan xét:
e  Van tdc tién ciia may dat mirc 2,3 km gio (16n hon van téc dinh murc), Nguoi 14i may kho diéu khién may cit di thang theo duong

tiéu dd an dinh. Pudng chay khong thang, cit chap nhiéu, lugng rong thu hdi khong dat nhu tinh téan 1y thuyét mic di mat d6 da duoc xéac
dinh la cao.

. Do dao chay v6i van tdc 16n nén cé tiéng khua va tiéng g6 16n
e Than ciy bi cit thanh nhiéu khiic nhé va nhiéu cay rong bi nh6 goc do dao cat khong kip

. Chi phi nhién li¢u cao hon cac ché @0 trudce do, tiéu hao 7,46 lit /gio
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5.5.5. Khio nghiém chirc ning vét béo van

Xac dinh chirc ning vét béo cia thiét bi, trong khi van giir nguyén chirc ning cat tir d6 tién hanh danh gia chi phi nhién liéu. két qua khao

nghiém trinh bay trong bang 5.14
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Thyc hién chiic nang vot béo van

Bang 5.14 - Khao nghiém vt béo van chay may theo so dd chay tht 2 véi van toc tién dinh muc
( chay lién tuc va do hai dau)

1 2 3 4 5 6 7 8 9 10 11 12 13
) ) ) P . X X N Khéi luong . P . .. | van toc s
Tht |Tchayravét | Tvot [Tdénvi) Tdd | Tong | Tong dién Nang suat| chi phi .; Ghi nhén vé
Mat do . PO o béo vot o tien
te  |béo luc binh beo tay | tridd |lén bo |thoi gian| tich vot vét  |nhién li¢u may
dugc (0.5m/s)
uan sat ban
g PR T f(ha) T (hargio) | (litgio) | (Km/gio) ) 4t va ca :
) g/ m ) ) ) ) a a/gio it/gio gio mat va cam
(phut) (phut) | (phat) |(phat) | (phit) (kg) A
nhan
may hoat dong
1 1,73 15,5 | 8,95 1,28 | 0,93 | 12,89 | 0,0634 981 0,236 6,1 1,8 .
on dinh
may hoat dong
2 1,82 18,6 8,15 1,32 0,85 | 12,14 0,0577 893 0,228 6,44 1,75 .
on dinh
may hoat dong
3 1,9 16,2 7,25 1,42 0,95 | 11,52 0,0513 795 0,214 6,2 1,8 .
on dinh
may hoat dong
4 1,68 14,7 | 8,15 1,25 |1,200| 12,28 | 0,0577 893 0,226 6,2 1,55 .
on dinh
5 1,82 16,5 8,52 1,38 1,02 | 12,74 0,0603 934 0,227 6,1 1,85 may hoat dong
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on dinh
may hoat dong
6 1,78 17,3 7,5 1,25 0,75 11,28 0,0531 822 0,226 6,1 1,8 ) )
on dinh
may hoat dong
7 1,95 18,4 8,2 1,28 1,05 12,48 0,0581 899 0,223 6,3 1,5 ) )
on dinh
may hoat dong
8 1,95 19,6 7,8 1,25 1,1 12,10 0,0552 855 0,219 6,2 1,8 ) )
on dinh
may hoat dong
9 1,88 15,3 8,24 1,18 0,8 12,10 0,0583 903 0,231 6,12 1,65 .
on dinh
may hoat dong
10 1,95 17,8 7,2 1,25 0,85 11,25 0,0510 789 0,217 6,1 1,8 ) )
on dinh
may hoat dong
11 1,88 18,2 7,3 1,32 0,83 11,33 0,0517 800 0,219 6,08 1,6 ) )
on dinh
may hoat dong
12 1,95 14,7 7,55 1,27 0,95 11,72 0,0535 827 0,219 6,15 1,7 , )
on dinh
may hoat dong
13 1,88 16,5 7,75 1,08 0,82 | 11,53 0,0549 849 0,228 6,25 1,9 .
on dinh
14 1,97 17,4 7,45 1,05 0,95 11,42 0,0527 817 0,222 6,2 1,8 may hoat dong
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on dinh

may hoat dong

15 1,96 15,8 7,75 1,04 | 0,85 | 11,60 0,0549 849 0,227 6,15 1,65 .
on dinh
S6 liéu
. 1,87 16,83 | 7,85 1,24 10,927 | 11,89 0,0556 860 0,224 6,18 1,73
trung binh

Nguoi ldy mau:Lé Dinh Nhat Hoai va Diang vin Hiép, ngay 1dy mau: 20/08/2008
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Nhan xét:
e May chay on dinh, tai cip cho may twong ddi 6n dinh
e Chi phi nhién liéu thdp hon cac ché do cat rong dudi mat nudc

e Do khong lap tay gom nén mot phan béo van dat ra ngoai dau v6t nén ty 16 thu hoi dat
<90 % trén mdi dudng chay, chi phi nhién liéu dat muc 6,18 lit /gid
T ) -,}_‘;il? Y T, DR Ay A g

- . . -
- y -
i ;’q SN
- ~ “. i e B

e .
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Hinh 5.13.- Béo tay két khdi vimg chic va may thuc hién chirc ning vét

Chuong 5 : Khdao nghiém may Trwong Pai hoc Cong nghiép Tp Ho Chi Minh - 356 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

5.5.6. Khao nghiém chirc ning vét béo van va két hop cit rong

Do dic diém béo véan va rong co thé cung ton tai tai mot khu vue, tuy mat do cia ching co
khéc va it hon so v61 khi ching phat trién thanh khu vuc riéng. Nhi¢m vu cua khao nghiém
la cling tim ra dugc ché do hop ly khi thyc hién khao nghi¢m dbi véi loai hinh néy.Ché do
chay khao nghiém thyc hién & ché do chay dinh muc van tdc tién 1,8km/ gid va van tdc dao
dé mirc trung binh 0,6m/s

Két qua khao nghiém thé hién & bang 5.15
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Bang 5.15 - Khao nghiém may lam viéc v6t béo van va két hop cit rong ( chay lién tuc va do hai dau)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tgian o Thoi gian ) ) . ‘. ) Van toc| van tde
) Matdo| Thoi | Thoi . Tong | khoi 5 chi phi s .
Thu |chay ra . Matdo | votbeo | | ) .| Tong | Nang .. |daoché| tién Tinh trang
béo . | giandén | gian d6 .. |dién tich| luong p nhién | ]
tu | votbéo rong va cat ) , thoi gian suat vot| . do trung| (dinh may
van vi tri @0 | 1én bo vot  |thu duoc liéu
luc binh rong binh | mirc)
Ul kgm2 | kgm2| B T“ " | fha) | m(ke) |(ha/giv)|(lit/eio)| (m/s) |(Km/gio) it
m m a m a/gio) | (lit/gio ] 10 uan sa
(pha | 28 (phat) | (phtt) | (phtt) | (phut) & e 8 s 4
may hoat
1 1,85 17,5 | 27,5 5,45 1,25 0,8 9,35 10,0328 | 1.171 | 0,210 | 6,85 0,65 1,8 R
dong 6n dinh
may hoat
2 1,83 18,6 | 26,2 5,15 1,32 0,9 9,20 |0,0310 | 1.082 | 0,202 | 6,74 0,65 1,75 R
dong 6n dinh
may hoat
3 1,85 16,2 | 223 5,25 1,42 0,95 9,47 10,0316 | 1.002 | 0,200 | 6,85 0,65 1,8 .
dong on dinh
may hoat
4 1,77 14,7 | 28,4 5,15 1,35 1,200 9,47 10,0310 | 1.132 | 0,196 | 6,76 0,65 1,55 .
dong 6n dinh
may hoat
5 1,62 16,5 11,2 4,52 1,35 1,02 8,51 |0,0272 | 623 0,192 | 6,59 0,65 1,85 R
dong 6n dinh
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may hoat

6 1,88 17,3 14,5 5,2 1,25 0,75 9,08 |0,0313 | 792 0,207 | 6,34 0,65 1,8 .
dong 6n dinh

may hoat

7 1,95 | 184 | 16,3 52 1,28 1,05 9,48 |0,0313 | 842 0,198 | 6,78 0,65 1,5 .
dong 6n dinh

may hoat

8 1,98 | 19,6 | 19,2 53 1,20 1,1 9,58 |0,0319 | 909 0,200 | 6,82 0,65 1,8 .
dong on dinh

may hoat

9 1,88 | 153 13,5 5,24 1,18 0,8 9,10 | 0,0315| 773 0,208 | 6,72 0,65 1,65 .
dong 6n dinh

may hoat

10 1,85 17,9 | 12,5 5,2 1,25 0,85 9,15 10,0313 | 742 0,205 | 6,81 0,65 1,8 .
dong 6n dinh

may hoat

11 1,78 | 16,4 | 18,7 5,1 1,32 0,83 9,03 | 0,0307 | 875 0,204 | 6,78 0,65 1,6 .
dong 6n dinh

may hoat

12 1,85 | 15,7 | 154 5,45 1,24 0,95 9,49 |0,0328 | 856 0,207 | 6,75 0,65 1,7 .
dong on dinh

may hoat

13 1,98 | 18,7 | 13,9 4,95 1,08 0,82 8,83 10,0298 | 730 0,202 | 6,85 0,65 1,9 .
dong 6n dinh

may hoat

14 1,97 | 152 | 17,9 5,45 1,05 0,95 9,42 |0,0328 | 909 0,209 | 6,67 0,65 1,8 .
dong 6n dinh

15 1,88 | 14,3 | 248 5,35 1,04 0,85 9,12 10,0322 | 1.073 | 0,212 | 6,85 0,65 1,72 may hoat
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dong on dinh

S6 lidu
trung | 1,86 | 16,82 | 18,82 | 5,20
binh

1,24 0,921 9,22 10,0313

1.115

0,204

6,74

0,65

1,735

Nguoi ldy mau:Lé Dinh Nhat Hoai va Diang vin Hiép, ngay 1ay mau: 22/08/2008

Nhan xét:

e Do lugng cap nhiéu va 6n tai nén nang suat va lugng thu hoi khi may hoat dong nhiéu hon so vai khi thuc hién chure nang riéng

. Chi phi nhién li¢u dat mic trung binh

° May lam vi¢c 6n dinh

5.5.7. Khao nghiém chirc ning vét béo luc binh dang béo két khdi mirc d trung binh
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Béo luc binh moc troi sat nhau chua két thanh khéi 16n (khéi don khoang 0,5-1,5 m? ).Muc tiéu cua khao nghiém la tim ra ché do va
phuong phap vét duge béo luc binh c6 ning suat va hidu qua cao. Két qua khao nghiém véi béo lyc binh nhu bang 5.3. Do phai bao dam

vé van dé ning suat nén toc do tién ctia may giit 6n dinh 1,8 -2km /gid. Chire ning ctia dao van cho hoat dong & ché do tai trung binh.

B e TR g ] = - - oS R 3 -

Pl

Hinh 5.14. M4y vét béo luc binh nhé
ket khoi dang roi don

Nhiém vu cua khao nghiém la danh gia hi¢u qua lam viéc cia may

Viéc khao nghiém cling dugc thuc hi¢n trén dién tich beo tay két khéi lién két bén trung binh Két qua khao nghiém trinh bay trén bang 5. 16

Bang 5.16 - Khao nghiém vét béo luc binh cdy c¢6 kich thudc 16n két khdi trung binh( chay lién tuc d6 hai dau)

Chuong 5 : Khdo nghiém may Trueong Pai hoc Céng nghiép Tp Ho Chi Minh - 361 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

1 2 3 4 5 6 7 8 9 10 11 12 13
, o o . L X . ... |Khéilugng| Chiphi | Van tbc
Tha | T chay ra vot| Mat |T vétbéo| Tdénvi [Tdo1én| Tong |Tong dién Nang . Tinh trang L
, o béo vot , nhién tién
tu béo luc binh | do tay tri do bo  |thoi gian| tich vot suat vot » béo
duogc ligu (0.45m/s)
, 2 , , , , .\ .. ... |mocsat va .\
tl(phut) |kg/ m7| t2 (phut) | t3 (phut) |t4 (phut)| t(phut) f(ha) m(kg) (ha/gio) | (lit/gio) (Km/gi0)

dinh nhau
moc sat va

1 1,8 21,5 16,95 1,25 0,8 20,80 0,0720 1.003 0,208 7.9 1,45
dinh nhau
moc sat va

2 1,83 23,7 15,15 1,32 0,9 19,20 0,0644 &97 0,201 7,84 1,65
dinh nhau
moc sat va

3 1,81 27,5 17,25 1,42 0,95 21,43 0,0733 1.021 0,205 8 1,45
dinh nhau
moc sat va

4 1,65 19,7 15,5 1,35 1,200 19,70 0,0658 918 0,201 7,96 1,55
dinh nhau
moc sat va

5 1,75 23,4 14,52 1,35 1,02 18,64 0,0617 860 0,199 8,4 1,65
dinh nhau
moc sat va

6 1,88 26,7 16,5 1,25 0,75 20,38 0,0701 977 0,206 7,94 1,52
dinh nhau
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moc sat va
7 2,01 24.6 14,2 1,28 1,05 18,54 0,0603 841 0,195 7,85 1,58
dinh nhau
moc sat va
8 1,85 23,4 14,8 1,20 1,1 18,95 0,0629 876 0,199 7,92 1,58
dinh nhau
moc sat va
9 1,8 22,4 | 13,24 1,18 0,8 17,02 0,0562 784 0,198 7,92 1,65
dinh nhau
moc sat va
10 1,75 21,5 14,2 1,25 0,85 18,05 0,0603 841 0,201 7,81 1,65
dinh nhau
moc sat va
11 1,71 22,5 15,3 1,32 0,83 19,16 0,0650 906 0,204 7,48 1,6
dinh nhau
moc sat va
12 1,95 24,8 | 14,45 1,24 0,95 18,59 0,0614 855 0,198 7,83 1,62
dinh nhau
moc sat va
13 1,78 23,1 14,75 1,08 0,82 18,43 0,0627 873 0,204 7,75 1,67
dinh nhau
moc sat va
14 1,77 22,5 | 1545 1,05 0,95 19,22 0,0656 915 0,205 7,77 1,65
dinh nhau
moc sat va
15 1,78 234 | 14,75 1,04 0,85 18,42 0,0627 873 0,204 7,85 1,65
dinh nhau
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S liéu
trung 1,81 23,38 15,13 1,24 0,921 | 19,10 | 0,0643 896 0,202 7,88 1,59
binh

Nguoi ldy mau:Lé Dinh Nhat Hoai va Dang van Hiép, ngay lay mau: 24/08/2008
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Nhéan xét

e  Phai thuc hién cac dong tac nang dao cit 1én va xudng két hop véi vién chia cat khoi
béo thanh khéi roi thi may méi vot duoc

e Phai thyc hién thao tic cho hai dao cit doc lam viéc két hop dé pha mang bién va di
dan tir bén ngoai vao.

e Chi phi thoi gian vét béo luc binh cao hon so véi cit rong

e Chi phi nhién liéu ting cao hon muc trung binh khi thuc hién chirc niang cét rong

Phai thuc hién nang bang tai 1én xudng nhiéu lan dé chia tich khdi va dung dao cat doc cat

tir bién vao dé tach mang béo tay thanh khdi nho thi méi thuc hién vét duogce.

Vi tinh trang béo luc binh c6 kich thudce 16n nay h¢ dao cit nén co c6 kich thudce va hanh

trinh 16n hon loai dao hién tai thi qua trinh cét tach s& tt hon.

5.5.8. Khao nghiém chirc ning sir dung tay gom dé gom, vét béo tiy va béo van
khong két khoi dang don roi

Muc tiéu cua khao nghiém 1a lam rd tinh ning cta tay vét rac thai ndi va vét béo tay
nhu da dang ky. Chang toi tién hanh khao nghiém chon dbi twong beo tay roi trdi ndi thanh
mang nho trén song nhu hinh bén dudi ( hinh 5.15) dugc xem nhu 1a rac va thuc hién chirc
ning gom. Tuy nhién dé phéan biét cling nhu danh gia duoc tinh wu viét khi lip tay gom,
Chung t6i cting dong thoi tién hanh khao nghiém trong diéu kién cho may thuc hién vét
trong khi vAn giir nguyén tinh ning thiét ké cat va vot rong. tir day tién hanh nhan xét va
so sanh. két qua khao nghiém v6t béo tdy roi dung tay gom va khong ding tay thé hién
theo bang 5.17 va bang 5.18 bén dudi

Hinh 5.15 Béo tay khong két khoi trén song
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Béang 5.17 - Khdo n

hiém vét béo tay roi ( khong két khdi) su dun

tay gom ( chay lién tuc d6 béo hai dau )

1 2 3 4 5 6 7 8 9 10 11 12 13
T chay P . Tong khoi o g
A ) T dén . | Tong » chi phi van toc
Thir | ravot Mat | T vot ) T do ) dién lugng Nang i .
vi tri thoi . nhién Tinh trang beo tién
ty | béo luc | do | beotay . 1én bo ] tich | béo vot | suat vot N
do gian ligu (0.45m/s)
binh vot duoc
i ke 2 B w t(phut) | f(ha) (kg) | (ha/gio) | (lit/gio) (Km/gi0)
u a m a/gio it/gio m/gio
(phtt) | m® | (phat) | (phtt) | (phat) | - 8 8 8 8
moc roi tung mang
1 1,83 19,5 8,25 1,25 0,8 12,13 | 0,0624 | 994 0,309 6,9 khong dinh khéi,May 1,7
hoat dong 6n dinh
moc o1 tung mang
2 1,84 20,7 8,45 1,32 0,9 12,51 | 0,0639 | 1.084 0,306 6,84 . 1,65
khong dinh khoi
moc roi tung mang
3 1,95 16,9 8,3 1,42 0,95 12,62 | 0,0627 | 846 0,298 7,2 A ] ‘. 1,6
khong dinh khoi
moc roi ting mang
4 1,67 17,7 10,5 1,35 1,200 | 14,72 | 0,0794 | 1.135 0,324 6,96 . 1,55
khong dinh khoi
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moc ro1 tung mang
5 1,82 18,4 | 10,52 1,35 1,02 | 14,71 | 0,0795 | 1.203 0,324 7,4 | khong dinh khéi,May 1,65
hoat dong 6n dinh

moc roi ting mang
6 1,78 19,7 10,5 1,25 0,75 | 14,28 | 0,0794 | 1.265 0,334 6,94 | khong dinh khbi,May 1,62
hoat dong 6n dinh

moc ro1 tung mang

7 2,11 14,6 10,2 1,28 1,05 | 14,64 | 0,0771 | 913 0,316 6,85 .
khong dinh khoi

1,58

moc roi tung mang
8 1,95 16,4 10,8 1,20 1,1 15,05 | 0,0816 | 1.101 0,326 6,92 | khong dinh khéi,May 1,58
hoat dong 6n dinh

moc roi tung mang
9 1,88 20,4 | 10,24 1,18 0,8 14,10 | 0,0774 | 1.298 | 0,329 6,52 | khong dinh khbi,May 1,65
hoat dong 6n dinh

moc ro1 tung mang
10 1,95 16,9 9,85 1,25 0,85 13,90 | 0,0745 | 1.004 | 0,321 6,81 | khong dinh khoi,May 1,65
hoat dong 6n dinh

moc roi ting mang
11 1,78 18,5 11,3 1,32 0,83 | 15,23 | 0,0854 | 1.292 | 0,337 6,48 | khong dinh khéi,May 1,6
hoat dong 6n dinh
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moc ro1 tung mang

12 1,95 18,8 | 10,45 1,24 0,95 | 14,59 | 0,0790 | 1.231 0,325 6,83 ..
khong dinh khoi

1,62

moc ro1 tung mang

13 1,88 19,5 | 10,75 1,08 0,82 | 14,53 | 0,0813 | 1.296 | 0,336 6,75 .
khong dinh khoi

1,67

moc ro1 tung mang
14 1,97 17,5 8,45 1,05 095 | 12,42 | 0,0639 | 914 0,309 6,77 | khong dinh khbi,May 1,65
hoat dong 6n dinh

moc ro1 tung mang
15 1,98 16,4 9,75 1,04 0,85 13,62 | 0,0737 | 994 0,325 6,85 | khong dinh khbi,May 1,65
hoat dong 6n dinh

Sé
liéu
. 1,89 18,12 9,89 1,24 0,921 13,94 | 0,0747 | 1.105 0,321 6,87 1,63
rung

binh

Nguoi 14y mau:Lé Dinh Nhat Hoai va Pang van Hiép ,ngay 14y miu: 5/10/2008
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Nhan xét:

e So véi viéc giir nguyén toan bo 3 dao cét va thuc hién chirc ning vét thi viée dua tay

gom vao cho phép dua ning suat ciing nhu ty 1¢ thu hdi san phdm nhiéu hon
e Thao tac van hanh va may hoat dong 6n dinh khi ding tay gom

e Ning suit gom thu hdi dat trén 80% trong khi néu thuc hién v6t béo két khdi chi gom
duoc dudi 60%

e Do co6 tay gom nén dién tich quét gom ting 1én 3,6 m cho phép ning suit gom vot
dat 0,32 ha/gio

e Chi phi nhién liéu dat tiéu thy dinh mirc tai d6i v6i cong suat dong co diesel

5.5.9 Khio nghiém chirc ning vét béo luc binh khong két khdi khong dung tay gom
Muc dinh 1a dung thyc nghiém tim ra ché do 1am viéc vé6t béo luc binh dang khong két khoi

trén co so sir dung két cdu may ¢ chirc ning cét rong. Két qua khao nghiém trinh bay trén
bang 5. 18

- ——y—

Hinh 5.16 St dung may vét béo tay dang khéi roi khong tay gom
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Bang 5.18 - Khio nghiém vt béo luc binh roi ( khong két khdi) khong sir dung tay gom d6 rong vé hai phia

1 2 3 4 5 6 7 8 9 10 11 12 13
T chay . , . khéi ] van toc
T dén . Tong Tong chi phi y
Thir ra vot T vot ) T do ) ] luong Nang ] tién )
Mat do Vi tri thoi dién . nhién Ghi cha
tu | beo luc beo tay X 1én bo , ) | béovet | suat vot i, (0.45m/s
do gian | tich vot ligu
binh dugc )
. kg/ m2 2 3 “ ! f(ha) m (ha/gio) | (lit/gio) | (Km/gio)
) g/ m ) ) ) ) a a/gio it/gio gio
(phut) (phut) | (phat) | (phut) | (phut) (kg)

moc roi ting

1 1,73 18,5 11,90 1,25 0,8 15,68 | 0,0720 929 0,275 6,9 1,7 mang khong

dinh khéi

moc roi tung
mang khong

2 1,7 20,7 12,5 1,32 0,9 16,42 | 0,0756 1.082 0,276 6,84 1,65 dinh khéi,May
hoat dong on

dinh
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3 1,95

17,85

12,25

1,42

0,95

16,57

0,0741

956

0,268

7,2

1,6

moc roi ting
mang khong
dinh khéi

4 1,67

17,7

12,75

1,35

1,200

16,97

0,0771

941

0,273

6,96

1,55

moc roi ting
mang khong
dinh kh6i,May
hoat dong on
dinh

20,4

12,82

1,35

1,02

16,99

0,0775

1.109

0,274

7,4

1,65

maoc roi tng
mang khong
dinh khoi

6 1,78

19,7

13,5

1,25

0,75

17,28

0,0816

1.111

0,284

6,94

1,62

Moc roi tung
mang khong
dinh khoi

14,6

11,2

1,28

1,05

15,64

0,0677

685

0,260

6,85

1,58

moc roi ting
mang khong
dinh khéi
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1,95

18,4

12,8

1,20

1,1

17,05

0,0774

999

0,272

6,92

1,58

moc roi ting
mang khong
dinh kh6i,May
hoat dong on
dinh

1,81

224

11,24

1,18

0,8

15,03

0,0680

1.068

0,271

6,52

1,65

moc roi tirng
mang khong
dinh khéi,May
hoat dong on
dinh

10

1,85

21,5

12,2

1,25

0,85

16,15

0,0738

1.107

0,274

6,81

1,65

moc roi ting
mang khong
dinh khéi

11

1,78

20,5

12,3

1,32

0,83

16,23

0,0744

1.064

0,275

6,48

1,6

moc roi ting
mang khong
dinh khéi,May
hoat dong on
dinh
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12

1,95

18,8

11,45

1,24

0,95

15,59

0,0692

894

0,267

6,83

1,62

moc roi ting
mang khong
dinh kh6i,May
hoat dong on
dinh

13

1,88

19,5

11,75

1,08

0,82

15,53

0,0711

967

0,275

6,75

1,67

Moc roi tung
mang khong
dinh khéi,May
hoat dong on
dinh

14

1,9

18,5

12,45

1,05

0,95

16,35

0,0753

972

0,276

6,77

1,65

moc ro1 ting
mang khong
dinh kh6i,May
hoat dong on
dinh

15

1,88

15,4

12,75

1,04

0,85

16,52

0,0771

833

0,280

6,85

1,65

moc roi tirng
mang khong
dinh khéi,May
hoat dong on
dinh

Chuong 5 : Khdo nghiém may

Trwong Pai hoc Cong nghiép Tp. Ho Chi Minh

-373 -




Bdo cdo Tong két Khoa hoc va ky thudt Pé tai KC.05-01/06-10

S6 lidu
trung 1,85 18,96 | 1226 | 124 | 0,921 16,27 | 0,0741 981 0,273 6,87 1,63
binh

Nguoi 14y mau:Lé Dinh Nhat Hoai va Pang van Hiép, ngay 14y mau: 7/10/2008

Nhén xét:

e V&i dang beo tay dang roi hodc két thanh mang nho 1-2m khéng gy tro ngai dén hoat dong va chét lugng vét
e So v6i dung tay gom thi nang suat thap hon 12 %

e Hiéu suat vot dat 70 % trong khi diing tay gom hiéu suat dat trén 82 %
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Chuong 6
TINH TOAN HIEU QUA KINH TE

6.1. Céc diéu Kién dé tinh toan chi phi
Tinh hiéu qua kinh té dau tu may thu cit rong 13 viéc 1am twong d6i kho, vi phai tinh dén thoi
gian khéu hao may, chi phi sta chita 16n, nho, cham séc, v.v... Do vy ching t6i tam udc

tinh gia thanh vé sir dung may d¢ cat rong cé trén co s¢ mot so dieu ki¢n nhu sau:
D¢ de so sanh va tinh toan, cach tinh cong may da quy vé cac di€u kién sau :

- Thoi gian 1am viée thuc té chi tinh thoi gian cit va quay vong dau bo, ning suit may la
0,2ha/ gid

- Cong lao dong thil cong phy thém thay d6i tuy theo tinh trang rong co trén song

Pé 1ap duogc bai toan gia thanh cat rong cho 01 hecta, Ching toi cin ¢t vao cac thong tin

nhu sau:
6.2. Thong tin diu vao dé tinh toan hiéu qua kinh té
6.2.1. Thong tin tong quat
- Ning suét cat va vét rong,co, béo trung binh  Q = 0.2ha/gid
- Thoi gian may lam viéc 8 gid trong mot ngay
- Hé s6 sir dung thoi gian ngay: n = 0,8
- Hé s6 st dung thoi gian hoat dong nim: 1, = 0,8
- May cat rong 1am viéc trong nam 1a 8 thang, mdi thang 28 ngay vy T = 224 ngay
Ning suit cét va v4t rong,co,béo cia may trong ngay (ha/ ngay)
Qng = Quwety = 0.2 x8x0,8 = 1,28 ha/ngay
Ning suit cét rong cia may trong nam ( ha / nim ):
A =[QnTny] =(1,28 Hax 224ngay x 0,75) = 215, 04ha
6.2.2. Cic loai chi phi @é tinh hi¢u qua Kkinh té.
Chi phi gdm cac khoan muc.
— Chi phi khau hao may
— Chi phi stra chira hang nam

— Chi phi nhién liéu ddu m&

Chuwong 6 : Tinh todn hiéu qua kinh té Truong Dai hoc Cong nghiép Tp. HCM - 375 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

— Chi phi Ivong cong nhan
— Chi phi 1ai vay ngan hang

— Chi phi quan ly
6.2.3. Gia ban cdc may trong hé thong

Phwrong 4n 1 Gis bian may du kién Ghi chi
1 | May kéo 300,000,000 Gid méy méi 100%
2 | Bang tai 180,000,000 Gid méy méi 100%
3 | Remoque va trién ha thiy 200,000,000 Gi4d may moi 100%
4 | May cit rong 1,200,000,000 Gid méy méi 100%
A | tong gid may 1,880,000,000

Trong tinh toan hiéu qua kinh té chiing t6i xy dung gia thanh cho 4 phwong an dau tu,

tuy theo murc d6 ctia nha dau tw ma s& quyét dinh lya chon phwong an.
6.3. Phuong 4n tinh toan gia thanh va hi¢u qua dau tu
6.3.1. Tinh toan hi¢u qua phwong an 1

Trong céch tinh toan nay déi twong 1a cac co sd, cong ty dich vu ctia nha nuée, dau tu bai
ban 100% tron goi.

6.3.1.1. Tinh toan cac loai chi phi

Khau hao hé théng may dugc trinh bay trong bang 5.1, Két qua tinh khau hao may trinh bay
bang 5.2, chi phi stra chita nho bang 5.3, chi phi nhién lidéu dau m& bang 5.4, chi phi lwong
cong nhan 5.5, chi phi 131 vay bang 5.6 va chi phi quan 1y chung trinh bay bén dudi

Bang 6.1 Thoi han 1am viéc cho cac thiét bi dé tinh khau hao

Théng tin diu vao dé tinh toan gia thanh Gia tri
va hiéu qua kinh té Pon vi tinh

1 khiu hao may nam 10

2 khau
hao cac TB con lai nam 5

3 thoi gian lam vi¢ce trong ndm thang 8
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4 thoi gian lam viée trong thang ngay 28

5 Thoi gian lam viéc trong ngay gio 8

Bang 6. 2 -Tinh toan chi phi khiu hao toan bd hé thong may

Ngay gio
Théang
trong Trong trong
B | khéu hao ndm | nam | thang ngay gio/mam| d/gio d/ngay
khiu hao
1 | may kéo 10 8 28 8 17.920
) 300.000.000
khau hao may kéo tinh trén gio = = 16.741 | = 133.929
17.920
khiu hao
2 | bang tai 5 8 28 8 8.960
) 180.000.000
khau hao bang tai tinh trén gio = = 20.089 | = 160.714
8.960
Remoque va
3 trién hathuy| 5 8 28 8 8.960
) 200.000.000
khau hao romorque tinh trén gio = = 22321 = 178.571
8.960
khau hao
may cat
4 rong 5 8 28 8 8.960
) ) 1.200.000.000
khau hao may cat rong tinh trén gio = = 133.929| = | 1.071.429
8.960
Tong khau hao 193.080 1.544.643

Bang 6.3.Tinh toan chi phi sira chira nhé
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1 | Pdi véi may kéo (10% gid khau hao may) 19.308 154.464
2 | Péi bang tai (15% gi4 khiu hao) 28.962 231.696
3 | Bdi romorque (15% gia khau hao) 28.962 231.696
4 | Dbi may cat rong (15% gia khau hao) 28.962 231.696
Téng chi phi stra chita 16n nho 106.194 849.554
Bang 6.4 Tinh toan chi phi nhién liéu dau mé&
Chi phi
nguyén liéu s0
diu m§ thang/nam | Ngay/thing | gio/ngay | lit/gio’ | lit/ nam | d/gi0 | d/ngay
Nhién  liéu
dau DO
(16.000d/) | 10 28 8 6 13,440 | 96,000 | 768,000
Dau md 5% 4,800 | 38,400
Xang 3% 2,880 | 23,040
Tdng nguyén ligu dau m& 103,680 829.440

Bang 6.5-Chi phi tra lwong nhan cong lai chinh va l4di phu

Nhén cong 1ai may nguoi gia d/ngay

1ai may 1 3,500,000 125,000

phu 1 3,000,000 107,143

tong nhan cong 2 232,143
Béang 6.6 - Chi phi lai vay

Lai vay dau tu tinh = 15%/nam cia gia d/gio d/ngay

thanh thict bj 31473 251.786

Tong chi phi cho cic muc tinh cho mdt ngay la

Bang 6.7 - Chi phi chung
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TT

Chi phi chung tinh cho mot gio may hoat dong

Chi phi cho mét ngay lam viéc

1

434.428

3.475.422

— Chi phi quan 1y 2 % tng céc loai chi phila 3.475.422 ddng*0,02= 69.508 4

—Tbng chi phi cho mét ngay : 3.475.422 dong

—Ning sudt may tinh cho mot ca may: 1,28 ha

— Chi phi cho mét hectare 1a : 3.475.422 /1.28 =2.715.173 ddng

—Néu tinh mat do rong trung binh 22 kg / m* tong thu hdi rong s& 1a

(1.28 ha * 100 00 m** 0,85) =10.880 kg

V&i hiéu suét cit va thu hoi 1a 85%

Gia thanh cit vét cho mot kg rong 1a : 2.715.173 d/10880 kg = 249 dong /kg

6.3.1.2 So sanh hiéu qua kinh té so véi sir dung lao dong thi cong:

Tir trude dén nay tiy Ninh van phai sir dung lao dong tha cong cit va vét, chuyén lén

bo.Khi cit vot kénh thity loi, phai dong cong va cat nudc trong nhiéu ngay, Chi phi lao

dong thu cong lam kénh cit duoc nudc va kénh khong cit duoc nude chi phi theo bang

dinh kém bén dudi.

Bang 6.8 - so sanh chi phi vét rong thi cong cho 1 hecta

So
Thanh
Stt | Loai hinh Don gia 5 nhan | Ghichu
tien/ha R
cong
1 | V6t bang thu cong ( phai dong | 400 d/m2 | 4.000.000 & | 125 S6 liéu do Cong ty

cong xa can nudc trén doan

kénh lam vé€ sinh, ngung cép

Khai thac Cong
trinh Thuy loi Tay

nudce tudi) Ninh cdp
2 | V6t bang thu cong ( kénh van | 600 ¢/m2 | 6.000.000 d | 385
dé nudc binh thuong)
3 St dung may cit rong(kénh | 263,25 2.715173 02 -bang 67,8 % gia

van dé nuéc binh thuong dé

cap nudc tudi cho toan tuyen

thanh tha cong khi

ngan nudc
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kénh)

-bang 45 % so v6i
loai lam khong

ngan nudc

Két luan phuong 4n 1

Ngoai viée so sanh vé gia thanh lao dong thi cong giam 32,2 % vé6i loai cong viée cit
rong bang thii cong c6 ngin nudc va giam 55 % khi cat v6t bang lao dong thii cong

nhung dé day nudc trén kénh.

ngoai viéc tinh hiéu qua vé gia thanh con phai ké dén luong nhan cong giam con sb rat 16n..
Nhan cong sir dung theo may chiém ty 18 2/ 125 va 2/385 ngudi So sanh hai gia tri nay cho
thdy cat rong co bang may ngoai viéc giam duoc mot lwong nhan cong ma con giam chi phi
- Ngoai ra may kéo con co thé str dung vao cac cong viéc van chuyén sau khi kéo may cat
rong vé dén dia diém 1am viéc con hé thong tiltdesk con co thé cho thué dé ché cac may
xay dung di cong trinh trong thodi gian cho may cit rong 1am viéc ¢ doan song méi chuyén
dén.
Trong phuong an nay c6 tinh dén viéc thu hdi rong, béo vao cac muc dich 1am phan vi sinh
hodc ché bién khac.

6.3.2. Tinh toin hiéu qua kinh té Phwong an 2
Trong phuong an 2 do nhén thiy viéc dau tu may kéo dé kéo remoque chuyén ding va trién
ha thuy 1a chua hop 1y vi thuc té 1a s6 1an lam viéc rat, nhi kéo di chuyén rdi nam cho hoic
s€ lam thué viéc khac chua mang tinh chi dong. Trong phuong an nay cho thué may va thoi
gian khdu hao may duogc kéo xudng mirc thip nhat

Bang 6.9 - Phwong an thuc hién tinh hiéu qua kinh té thué may

va giam thoi gian khau hao

Thong tin cho PA 2
1 khau hao thué may kéo 5 nam
2 khiu hao cac TB con lai 5 nam
3 thoi gian lam viéc trong ndm 8 thang
4 thoi gian lam vi¢e trong thang 28 ngay
5 thoi gian lam viéc trong ngay 8 gio
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Tén may Gia ban may duv Kién
1 Méy kéo (Thué) 25 lan/nim 50.000.000
2 |Bing tai 180.000.000
3 |Romorque va trién ha thity 200.000.000
4 May cit rong 1.200.000.000
A [Tong gid may 1.630.000.000

Bang 6.10 - Tinh toan khéu hao thiét bi

Thang 56
s& trong | ngay/ 56
B | khiu hao | nim | nim |[thang| s gio/ngay |gio/nim| d/gio d/ngay
khau hao
1 | may kéo 5 8 28 8 8.960
) 50.000.000
khau hao may kéo tinh trén gio = = 5.580 = 44.643
8.960
khau hao
2 | bang tai 5 8 28 8 8.960
) 180.000.000
khau hao bang tai tinh trén gio = = 20.089 = 160.714
8.960
Romorque
va trién ha
3 thay 5 8 28 8 8.960
) 200.000.000
khau hao romorque tinh trén gio = = 22.321 = 178.571
8.960
khiu hao
may cat
4 rong 5 8 28 8 8.960
khau hao méy cit rong tinh trén gio = | 1.200.000.000 = 133.929 | = 1.071.429
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8.960

Tdng khau hao 181.920 1.455.357
Bang 6.11 - Tinh toan chi phi sira chira nho
1 méy kéo (10% gia khdu hao may) 18.192 145.536
2 | bang tai (15% gia khiu hao) 27.288 218.304
3 | romorque (15% gi4 khiu hao) 27.288 218.304
4 | may cit rong (15% gia khau hao) 27.288 218.304
Téng chi phi stra chita 16n nho 100.056 800.446
Bang 6.12 Tinh toan chi phi nhién li¢u diu mé&
Chi phi
nguyén liéu s6
dau m& thang/mam | Ngay/thang | gid/ngay | lit/gio | lit/ nam | d/gio d/ngay
Nhién liéu
dau DO
(16.000d/1) 10 28 8 6 13,440 | 96,000 | 768,000
Dau m& 5% 4,800 | 38,400
Xang 3% 2,880 | 23,040
Tong nguyén liéu ddu mo 103,680 829.440

Béang 6.13-Chi phi tra lwong nhin cong lai chinh va lai phu

Nhén cong lai may nguoi gia d/ngay
1ai may 1 3,500,000 125,000

phu 1 3,000,000 107,143

tong nhin cong 2 232,143

Bang 6.14.Chi phi lai vay

Chuwong 6 : Tinh todn hiéu qua kinh té

Truong Dai hoc Cong nghiép Tp. HCM - 382 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

Lai vay dau tu tinh = 15%/nim cua gia

thanh thiét bi

d/gid

d/ngay

27.288

218.304

Tong chi phi cho cic muc tinh cho mdt ngay la

Bang 6.15 - . Chi phi chung

TT

Chi phi chung tinh cho mgt gi0 may hoat dong

Chi phi cho mgt ngay lam viéc

412.943

3.303 .547

— Chi phi quan 1y 2 % tng céc loai chi phi 1a ddng 3.303 .547 *0,02= 66070,9

—Tbng chi phi cho mét ngdy : 3 369617.94 dong

—Ning sudt may tinh cho mot ca may: 1,28 ha

— Chi phi cho mét hectare 13 : 3 369617.94 /1.28 =2 632 514 dong

—Néu tinh mat do rong trung binh 22 kg / m* tong thu hdi rong s& 1a

(1.28 ha * 100 00 m** 0,85) =10880 kg

V&i hiéu suét cit va thu hoi 1a 85%

Gié thanh cat vot cho mot kg rong 1a : 2 632 514 /10880 kg = 242dong /kg

6.3.2.2. So sanh hiéu qua kinh té so véi sir dung lao dong thii cong:

Cit vt bang lao dong thu cong phai phai dong cdng va cat nude trong nhiéu ngay lam

dinh tré san xuét va sinh hoat , chi phi lao dong thu cong lam kénh cit dugce nudc va kénh

khong cit duoc nudc theo bang dinh kém bén dudi.

Bang 6.16 - so sanh chi phi vét rong thu cong cho 1 hecta

S6
Thanh
Stt | Loai hinh Pon gia 5 nhan | Ghichu
tien/ha R
cong
1 | V6t bang thu cong ( phai dong | 400 d/m2 | 4.000.000 & | 125 S6 liéu do Céng
céng xa can nudc trén doan ty Khai thac
kénh lam vé sinh, ngung cip Cong trinh Thuy
nudc tudi) loi Tdy Ninh cdp
2 | Vét bang thu cong ( kénh van | 600 d/m2 | 6.000.000 & | 385

dé nude binh thuong)
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3 St dung may cat rong(kénh | 263,25
van dé nudc binh thuong dé
cap nudc tudi cho toan tuyén
kénh)

2632514

02

-bang 65 % gia
thanh thu cong
khi ngédn nudc

-bang 43,8 % so
voli  loai  lam
khong ngan

nudc

Két luan phuong 4n 2

- So véi phuong an cat vét co ngan nude bang lao dong thi cong, cit vét bang may giam

35 % va giam 56,2 % khi cét vot bang lao dong thii cong nhung dé ddy nude trén kénh.

- Nhan cong sir dung theo may chiém ty 1& 2/ 125 va 2/385 ngudi

- Rong, co sau cat khong can thu hoi ma do 1én bo

6.3.3. Tinh toan hiéu qua Kkinh té Phwong 4n 3

Trong phuong an 3 do nhan thiy viéc dau tu may kéo dé kéo remoque chuyén dung va trién

ha thuy 1a chua hop 1y vi thuc té 12 s6 1an 1am viéc rat, nhi kéo di chuyén roi ndm cho hodc

s& lam thué viéc khac chua mang tinh chu dong. Mit khac do chua can thu hdi rong béo dé

st dung vao cac muc dich khiac nén khong dau tu mua bang tai trung gian ma chi can dau tu

remoque van chuyén chuyén dung va trien ha thuy

Bang 6.17 Phwong an dé tinh hiéu qua theo phwong 4n 3

Phuong an 3
khau hao thué may kéo 5 nam
khé&u hao cac TB con lai 5 nam
thoi gian 1am viéc trong ndm 8 thang
thoi gian lam viéc trong thang 28 ngay
thoi gian lam viéc trong ngay 8 gio
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Gia ban may du Kién
1 May kéo (Thué) 10 lan/nim 50.000.000
3 [Romorque va trién ha thiy 200.000.000
4 [May cét rong 1.200.000.000
A ftong gia may 1.450.000.000
Bang 6.18 - Tinh toan khéu hao thiét bi
Sf,) A
SO
thang/ ngay/th s0
B |khiu hao|s6 nim | nim ang | sb gio/ngay | gio/nam | d/giv d/ngay
khau hao
1 | may kéo 5 8 28 8 8.960
) 50.000.000
khau hao may kéo tinh trén gio = = 5.580 | = 44.643
8.960
Romorqu
e va trién
2 | ha thay 5 8 28 8 8.960
) 200.000.000
khau hao romorque tinh trén gio = = 22321 | = | 178.571
8.960
khiu hao
may cit
3 rong 5 8 28 8 8.960
1.200.000.00
khiu hao may cit rong tinh trén gid = 0 = 133.929 | = | 1.071.429
8.960
Tong khau hao 161.830 1.294.643
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Bang 6.19 . - Tinh toan chi phi sira chira nhé

1 | may kéo (10% gia khau hao may) 16.183 129.464

2 | romorque (15% gi4 khau hao) 24.275 194.196

3 | imay cit rong (15% gi4 khau hao) 24.275 194.196

Tdng chi phi sira chita 16n nho 64.732 517.857
Bang 6.20 - Tinh toan chi phi nhién li¢u ddu m&

Chi phi

nguyén li¢u s0

diu m§ thang/nam | Ngay/thing | gio/ngay | lit/gio | lit/ nam | d/gi0v | d/ngay

Nhién  liéu

dau DO

(16.000d/1) |10 28 8 6 13,440 | 96,000 | 768,000

Dau m& 5% 4,800 | 38,400

Xing 3% 2,880 | 23,040

Téng nguyén liéu ddu md 103,680 829.440

Bang 6.21-Chi phi tra lwong nhan cong lai chinh va lai phu

Nhéan cong 141 may nguoi gia d/ngay
lai may 1 3,500,000 125,000
phu 1 3,000,000 107,143
Tong nhan cong 2 232,143
Bang 6.22.- Chi phi l1ai vay
Lii vay dau tu tinh = 15%/nim d/gio d/ngay
ciia gia thanh thiét bi 24.275 194.196
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Téng chi phi cho cic muc tinh cho mdt ngay la

Bang 6.23. - Chi phi chung

dong

TT | Chi phi chung tinh cho mét gio may hoat

Chi phi cho mét ngay lam viéc

1 354.517

2.836.136

—Chi phi quan 1y 2 % tong céc loai chi phi 1 ddng 2 836 136 *0,02= 56 722,7

—Tbng chi phi cho mét ngdy : 2 892 858 dong

—Ning suat may tinh cho mot ca may: 1,28 ha

—Chi phi cho mét hectare 13 : 2 892 858 /1.28 =2 260 045 dong

—Néu tinh mat do rong trung binh 22 kg / m* tong thu hdi rong s& 1a

(1.28 ha * 100 00 m** 0,85) =10880 kg

Véi hiéu suét cét va thu hoi 1a 85%

Gié thanh cit vot cho mot kg rong 1a : 2 260 045/10880 kg = 207,7ddng /kg

6.3.3.1. So sanh hiéu qua kinh té so véi sir dung lao dong thii cong:

So sanh chi phi bing may véi chi phi bang lao dong thii cong xem bang dinh kém bén dudi.

Béang 6.24 - So sanh chi phi v6t rong thi cong cho 1 hecta

Sb
Thanh
Stt | Loai hinh Pon gia X nhin Ghi chu
tién/ha R
cong
1 | Vot bang tha cong ( phai dong | 400 ¢/m2 | 4.000.000d | 125 | Sé liéu do Cong
céng x4 can nudc trén doan ty Khai thac
kénh 1am vé sinh, ngung cip Cong trinh Thuy
nude tudi) loi Tay Ninh cap
2 | V6t bang thi cong (kénh van | 600 &/m2 | 6.000.000d | 385
dé nudc binh thuong)
3 Str dung may cit rong(kénh 26325 | 2260045 02 -bang 56 % gia
van dé nudc binh thuong dé thanh thu cong

cap nudc tudi cho toan tuyén
kénh)

khi ngan nudc

-bang 37 % so
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vo1i loai lam

khong ngan

nudc

Két luan:

-Chi phi gidm 44 % v6i loai cong viée cat rong bang thi cong c6 ngin nudc va gidm

62,3 % khi cit vot bang lao dong thi cong nhung dé day nudc trén kénh.
-Nhén cong sir dung theo may chiém ty 18 2/ 125 va 2/385 nguoi
- Rong, ¢6 sau cat khong can thu hdi ma db 1én bo

6.3.3.2. Tinh toan hiéu qua kinh té Phwong 4n 4

Trong phuong an 4 do nhan thay viéc dau tw may kéo dé kéo remoque chuyén dung va trién
ha thuy 1a chwa hop 1y vi thuc té 1a s6 1an 1am viéc rat, nhi kéo di chuyén rdi nim cho hodc
s& lam thué viéc khac chua mang tinh chu dong. Mat khac do chua can thu hdi rong béo dé
sir dung vao cac muc dich khac nén khong dau tw mua bing tai trung gian , bén canh d6
thuc té trién ha thuy cling chi 1am viéc gidn doan sau khi thuc hién chitc nang chd va
chuyén xudng song, giai phap niy co thé thué can cu kéo 1én xe tai va chuyén dén dia
diém, sau d6 s& ding cau ha tir xe tai xudng song. Giai phap nay thuc té ching t6i cling da
ap dung thir trong qua trinh khao nghiém do viéc di chuyén dia diém ma nén mong khong
chudn bi tét thi 4p dung trién ha thuy bang remoque chuyén dung 1a mao hiém. Trong

phuong an 4 chi can dau tu may cat rong va thué can cau dé di chuyén

Bang 6.25 - Phwong 4n dé tinh hiéu qua theo phwong 4n 3

Phwong an 4

khiu hao thué may kéo S nam
khéu hao cac TB con lai 5 nam
thoi gian lam vi¢ce trong nam 8 thang
thoi gian lam vi¢e trong thang 28 ngay
thoi gian lam vié€c trong ngay 8 gio

Gi4 ban mdy dy kién
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1 May kéo va cau (Thué) 10 lan/nim 80.000.000
2 |May cit rong 1.200.000.000
A [Tong gia may 1.280.000.000
Bang 6.26 - Tinh toan khau hao thiét bj
sb
s0 thang | ngay/ s0 gior 56
khiu hao |sé nim | /nim |thang /ngay gio/nam| d/giv d/ngay
khéu hao
may kéo | 5 8 28 8 8.960
) 80.000.000
khau hao may kéo tinh trén gio = = 8929 | = 71.429
8.960
khéu hao
may cit
rong 5 8 28 8 8.960
, , 1.200.000.000
khau hao may cat rong tinh trén gio = = 133.929] = | 1.071.429
8.960
Tong khéu hao 142.857 1.142.857

Béang 6.27 - Tinh toan chi phi stra chira nho

maéy cit rong (15% gia khau hao)

21.429

171.429

Tong chi phi sira chita 16n nho

21.429

171.429

Bang 6.28 - Tinh toan chi phi nhién liéu dau mé&
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Chi phi
nguyén li¢u

diu m&

thing/nam

Ngay/thiang

s6 gid/ngay

lit/gior | lit/ ndm | d/gio

d/ngay

Nhién liéu
dau DO
(16.000d/1)

10

28

6 13,440 | 96,000

768,000

Dau mo
5%

4,800

38,400

Xang 3%

Tong nguyén li¢u dau md

103,680

806.400

Béng 6.29 - Chi phi tra lwong nhin céng lai chinh va ldi phu

Nhéan cong 141 may nguoi gia d/ngay
141 may 1 3,500,000 125,000
phu 1 3,000,000 107,143
Tong nhan cong 2 232,143

Bang 6.30 - .Chi phi lai vay

Lai vay dau tu tinh = 15%/nim cta
gi4 thanh thiét bi

d/gio

d/ngay

21.429

171.429

Tong chi phi cho cac muc tinh cho mét ngay 1a

Bang 6.31 - . Chi phi chung

TT

Chi phi chung tinh cho m{t gio' may hoat
dong

Chi phi cho m¢t ngay lam viéc

1 281.714

2.292.114
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—Chi phi quan 1y 2 % tong céc loai chi phila ddng 2292 114 *0,02= 45 842,3

—Téng chi phi cho mét ngay : 2 337956 dong

—Ning suat may tinh cho mot ca may: 1,28 ha

— Chi phi cho mét hecta 13 : 2 337956 /1.28 = 1 826 528,3 dong

—Néu tinh mat do rong trung binh 22 kg / m* tong thu hdi rong s& 1a

(1.28 ha * 100 00 m** 0,85) =10880 kg

Vi hiéu suét cét va thu hoi 1a 85%

Gi4 thanh cit vét cho mot kg rong 1a : 1 826 528,3 /10880 kg = 167, 8 dong /kg

6.3.3.3. So sanh hiéu qua kinh té so v6i sir dung lao dong thii cong:

Chi phi lao dong tha céng lam kénh cét duge nudc va kénh khong cit duoc nude chi phi

theo bang dinh kém bén dudi.

Béng 6.32 - So sanh chi phi vét rong thi cong cho 1 hecta

S6
Thanh
Stt | Loai hinh Don gia R nhan Ghi chu
tien/ha R
cong

1 | V6t bang thi cong ( phai dong | 400 &/m2 | 4.000.000 d | 125 S6 lieu do Céng
céng xa can nuodc trén doan ty Khai thac
kénh lam vé sinh, ngung cap Céng trinh Thiy
nudc tuoi) lpi Tdy Ninh cdp

2 | V6t bang thi cong ( kénh van | 600 &/m2 | 6.000.000 d | 385
dé nudc binh thuong)

3 | St dung may cat rong(kénh | 263,25 18265283 |02 -bang 45% gia
van dé nudc binh thuong dé thanh thu cong
cAp nudc tudi cho toan tuyén khi ngan nuédce
kénh) -bang 30 % so

voi  loai lam
khong ngan
nudc

Két luan
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- Gi4 cat vot bang may gidm 55 % so voi loai cong vige cat rong bang thi cong cd ngan

nude va giam 70 % khi cit v6t bang lao dong thi cong nhung dé ddy nudc trén kénh.
- Nhén cong str dung theo may chiém ty 1& 2/ 125 va 2/385 ngudi
- Khoéng can thu hoi rong, co

6.4. Tinh toan hiéu qua diu tw may cit va vét rong,cé,béo [26]

6.4.1. Tinh toan tién thu lai hang nim

La = A (C¢—Cim)

Trong do :
L,- tién thu duoc hang nam, (d).
A — dién tich cit va vot rong,cd,béo trong mot nam. (1,28 Ha.244 ngay)=312,32

Cim- chi phi cit va vot rong,co,béo 01 ha. Néu ta chon phwong 4n trung gian Phuong an
4 khoéng can thu hdi rong cd va thué mudn xe cau khong can dau tu thiét bi phu thi chi phi
cat vt don 01 hectare 1a 1 826 528,3 dong

C — Chi phi tién thué cit va vt rong,co,béo bang lao dong thi cong thuan tuy cho 01 ha.
Tacod C, =4000.000d/ha
Vay : L,= 312,32 (4000 000 d—1 826 528,3 d) =678 818 681,3
La =678 818 681,3d

6.4.2. Thoi gian thu hdi von N (niam )

L
1nL ZaE 1
N a_ l’ld( _)
InFE

Trong d6 : N- thoti gian thu hoi Vén,ném;
Znd- von ban dau mua may véi Znd = 1.280.000.000
E=1+p;
P - 14i suat vay ngan hang, 13i vay hién nay P = 13 % (13i suat c6 wu dai)
VayE = 1,13
o Thay céc gia tri vao cong thire ta tinh ta dugc N = 2,3 ndm

Thoi gian tinh trén chi thuan danh cho viéc cat va vét rong,co,beo. Thuc té sau vu cat va

vot rong,cd,beo mia may kéo con co thé sir dung dé van chuyeén, lam dat trong, cham soc

Chuwong 6 : Tinh todn hiéu qua kinh té Truong Dai hoc Cong nghiép Tp. HCM - 392 -



Bdo cdo tong két khoa hoc va ky thudt Pé tai KC.05.01/06-10

6.4.3. Tinh toan lgi nhuan doi may

n
€H = > L  + Z

Trong do :
H — loi nhuan doi may
n — doi may, ta lay trung binh n = 8 nam
Z gia trj con lai cua may khi hét khau hao.
+ M4y cét va v6t rong,co,béo 8500 kg * 5000 d /kg =42 500 000 d
Gié ban sat vun tinh 5000 d/ kg
Vay Z = 42500000 d
Thay cac gia tri vao ta tinh dugc lgi nhudn mot doi may
H= 5473049 450 dong

( ndm ty bon tram bay muoi ba tri¢u khong tram bon muoi chin nghin bon tram ndm muoi

ddng)
6.5. Xét dén cac hiéu qua khac
Pé xac dinh hiéu qua vé kinh té, ngoai viéc tinh gia thanh con phai tinh dén hiéu qua trén
cac mat nhu sau:

+ Thay thé duoc lugng 16n lao dong thii cong tham gia cit va vt rong,co,béo

+ Dam bdo dugc yéu cau khong dong nudc trong sudt thoi gian lam vé sinh kénh muong
nén cac sinh hoat va gieo trong van lién tuc duoc thyc hién va hiéu qua nay néu tinh ra

gia tri thyc té rat 1on
+ Thu gom dugc rong, béo... co thé sir dung vao cac myc dich nong hoc khéc

+ Sau cat vt van toc dong nudc tang 1€n 1am tdng van toc va luu lugng tudi tiéu.
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Chuwong 7
KET LUAN VA KIEN NGHI

7.1. Két luin cac vin dé tong quat

1))

2)

3)

4)

5)

6)

Sau hai nam chinh thtrc nhan dé tai, Tac gia cung cong su da hoan thanh ché tao hé
théng may cit t rong ,co dudi nudc, vot béo tiy va rac thai ndi trén song va hai thiét
bi phu remoque véan chuyén may chuyén ding két hop trién ha thay va bang tai van

chuyén rong, co trung gian.
Céc thong sd cua may dap Gmg dugc yéu cau dit ra ban dau cia dé tai bao gom
- Van téc di chuyén khi lam viéc 1a 1,8-2 km/gio va khong tai 1a 3,6-4 Km/gio.

- May thuc hién dugc cac chuc nang cat dugc rong va co dai dudi mat nudc o

murc diéu chinh tir 0 -1,5 m va ning suit trung binh 0,2 ha/gid

- V6t duoc béo vén, rac thai ndi, béo tdy ( béo luc binh) dang rdi khong két khéi
ning suat dat trung binh 0,22 ha /gio

- Tiéu thu nhién li¢u trung binh tir 6-7 lit/gio.

Remoque van chuyén méay chuyén dung két hop trién ha thity thuc hién duoc cac
chirc ning van chuyén va trién ha thity bao dam dugc cac muc tiéu dwa may cit rong
1én khung va cho di trén duong véi van tée 15-20 Km/gid. Cong suit dong co nd
truyén dan hé thong thay lyc diéu khién 1a 11 HP

Béng tai trung gian da két n61 lién hop dugc voi may cat rong va cd thé tu dicu
chinh chi€u cao do theo chi€u cao ctia phuong tién van tai (chiéu cao toi da la 5,5

m).Cong suat dong co nd truyén dan hé thong thuy luc 1a 7,5 HP

Hé ba dao cit cia may bao gdm 02 dao cit doc va 01 dao cit ngang nguyén 1y cat
thai c6 tdm ké cit hoan toan phu hop véi chiic nang cat rong va co dai dudi nude. ba
dao hoat dong quay dong bd cung tdc do theo dung thiét ké va c6 thé diéu chinh
dugc 3 mirc van 100 vong /phit (0,4 m/s) , trung binh 240 vong /phut (0,6-0,65m/s)
va cao 320 vong /phut (1,2 m/s) theo ché d6 tién hop 1y ctia may.

viéc thiét ké hé thong di chuyén kiéu banh xe nudc 13 hoan toan phu hop di 14i trong

moi truong rong, cé day dac. Van toc hai banh xe nudc c6 thé di€u chinh quay toi
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va quay lui doc 14p voi nhau va quay vong tron & cac sd vong quay dinh mic 6,4
vong /phiit (0,16m/s) va 15,7 vong/phat (1 m/s) & ché do toan tai 2/3 tay ga

7) Khi thuc hién chirc ning cét rong véi khu vic mat d6 rong nho hon < 18 kg/m* ¢6
thé cho dao chay ¢ ché do thép Vo 0, 25 m/s , van tdc tién cua may phai diéu chinh
& murc thip hon dinh muc khoang 1 km/gid thi chat luong chit méi bao dam va cho

phép tiét kiém chi phi nang luong hoat dong cua dao giam hao mon

8) Khi thuc hién chtrc ning cit rong voi khu vue mat do rong cao > 22kg/m’ phai
diéu chinh dao chay ¢ van toc trung binh dao 14 0,6m/s va vén tdc tién hop 1y cta
may 13 0,5 m/s cho phép chat lugng cit tot va 6n dinh nhét ,ty 1& thu héi rong cao >
85%, va chi phi nhi¢n li¢u dat 6,8 lit /gio

9) Khong nén cho dao cit cat hoat dong & ché d6 cao Vg, >0,8 m/s cling nhu khong
nén cho van tdc tién cia may chay trén mirc tinh toan thiét ké cho phép, viéc ting
van toc cat vira khong lam ting ning suat thu hdi ma lai gdy mon dao cét, gay rung
dong 1am giam tudi tho dao

10) Khi 1am viéc nén duy tri van tdc tién ctia may trong pham vi 1,5-2 km/gid. Khong
nén cho may chay nhanh hon s& gdy khé diéu khién may cat di thang theo duong
tiéu di 4n dinh. Viéc duong chay khong thang, gy cit chap nhiéu, hiéu suét thu hoi
lugng rong khong dat theo thiét ké du mat do da duoc xac dinh 12 cao.

11) Khi vét béo tay két khdi sir dung tay gom lam ting bé rong lam viéc cta may 1én
4 m, nhung thyc té tay gom hoan toan khong phat huy tic dung do béo tay két khoi
ctg nén tay gom chi don thuan dy khdi béo tay khong 16 di theo chiéu tién ctia may
hodc vay bao quanh may.

12) Khi may thuc hién chirc ning voi rac thai, béo tiy dang roi khong két khéi nén lap
tay gom vao lam viéc, cho phép ting luong thu hdi 1én 12,6 %, ning suat thu gom
tang 17,5 % chi phi nhién liéu gan nhu khong doi, ty 16 thu hdi dat trén 80 %

13) Dé may hoat dong dat hiéu qua, chi phi nhién liéu thip trong chirc ning cit rong va

co dai dudi mat nudc trong diéu kién mat do trung binh tur 18- 28 kg/m2 can diéu

chinh quan hé ty 1¢ van téc dao cit va van toc tiénlatr 1,2 -1,3

14)Van téc dong nude trén kénh muong thiy loi khu vue khao nghiém nam trén dai

van tbc < 1 m/ s, khong anh hudng dén viéc di chuyén may va chét lugng cit du cit

thudn chiéu nude hay cat ngugc dong nudc.
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15) Str dung may dé cat vot rong ngoai cac loi ich vo hinh nhu: khéng cit nudc, san

xuat va sinh hoat van lién tuc, tiét kiém nhan lyc thu cong con mang lai hi¢u qua kinh té

do viéc cat giam chi phi tryc tiép tir 30 -70 % so véi ding lao dong thu cong theo timg

phuong an dau tu

16.May khong thé thuc hién duge chirc nang vot béo luc binh dang két khdi chat, . dé

v6t duge can phai c6 may pha khdi chuyén dung va phan ly thanh manh nho

7.2 Kién nghi.

Hé théng may di dua duoc vao san xudt va thu dugc nhiéu két qua khich 1€, tuy nhién

van con mgt sO phan can phai thdo ludn nam nang cao tinh hi€u qua ctia h¢ may.

1))

2)

3)

. Hé théng may da dwa dugc vao san xuat va hoat dong c6 hiéu qua nhu d trinh bay
& trén, tuy nhién do dic diém trén tuyén kénh co cac ciu va cac cira diéu tiét nude
nén nhiéu doan may khong qua di duoc, phai sir dung remoque chuyén dung véin
chuyén va trién ha thiy, tuy nhién do dic diém cdu trac dat hai bo song khong cimg
va lun nén viéc ha thuy hoac dua 1én sé khong thuc hién dugc do nén bi lan, do vay
can phai chon cac dia diém 1én xudng may cd dinh va dau tu 1am nén mong cing

bang bé tong thi méi c6 thé thuc hién kéo méay 1én remooque va trién ha thuy.

Mot sb khu vuc cira séng béo luc binh moc che kin khip mit song, phuong tién giao
thong thuy khong thé di chuyén dugc, nhu ciu can phai danh tan va lam nat s6 béo
luc binh ndy ma khong can vét do vay nén ching can c6 mot may chuyén ding danh
nat khdi béo thanh cac phan nhé dé phuong tien giao thong thiy co thé di duoc va
béo nho nay s& troi theo dong nudc ra cira bién dé nghi can phai c6 mot may chuyén
dung pha nat khbi béo luc binh va sir dung may vt va cit két hop dé chuyén 1én bo.
Dé nghi chuong trinh cho nhém nghién ctru tiép tuc thiét ké thém mot mau may méi

trong hé thong may cat rong, vt béo luc binh dudi dang dé tai R&D

Thuyc té cho thay dé lam ting duogc thdi gian lam viéc chinh thirc chuyén st dung
cho cit rong vét béo luc binh , ting hiéu qua dau tu may han ché thoi gian may di
vao do va di ra lai vi trf cii 1am viéc tiép, hé may can c¢6 mot may van chuyén trung
gian di sau mdy cit rong , vét béo luc binh dé tiép nhén rong, cd , béo, rac thai ngay
trén ngay trén mat song va dua vao d6. Pé nghi ban cha nhiém chwong trinh cho
nhom dé tai duoc tiép tuc thuc hién dé tai nghién curu tinh toan thiét ké ché tao may

trung chuyén trung gian rong cé trén song
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4) Dé ting thém cac didu kién thuan loi hon cho chirc ning cua may khi vdt béo luc
binh can phai thiét ké thém mot gudng gat lap & dau dao dé khi 1am viéc gudng gat
c¢6 thé quay bo xubng khdi béo va cat dat khdéi béo phia trude dao lam chia tach

khéi thuén loi cho qua trinh vot.

5) pé nghi can tiép tuc thuc hi¢n nghién ctru thiét ké ché tao ché tao hé dao cit c6
kich thuéc dao 16n hanh trinh 16n dé phuc vu cho phﬁn ct rong & diéu kién mat do
cao hon 25 kg/m” va dic biét sir dung trong truong hop vét béo luc binh lap. Dao 16n
cho phép cit tach khéi béo thuan loi hon

6) Nha dau tu can can nhic theo diéu kién tai dia phuong ctia minh dé quyét dinh

phuong an du tu nhu di trinh bay trong chuong tinh toan hiéu qua kinh té
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