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TOM TAT 

Bdi bdo ndy gidi thiiu phiidngphdp xdy diing mo hinh qud trinh khdi hdnh lien hdp tndy keo 

nho BS12+Rd mooc, qud trinh khdo sdt vd kiem chiing mo hinh bdng thiic nghiem. Tii cdc kit qua 

nghien cdu cho thdy, qud trinh khdi hdnh cua lien hdp mdy (LHM) keo nho phii thuoc vao so truyin, 

miic ga vd tdi trong chuyen chd. Khi khdi hdnh cdng nhii sang so chi nen sii diing miic ga nho 5-7% la 

hdp ly. 

tu khda: Khdi hdnh, lien hdp mdy keo nho, miic ga, so truyen, tdi trong. 

ABSTRACT 

This paper introduces methods of modeling the conjugated small tractor BS12 +Romooc, the 

process of survey and verified by empirical models. From the research results show that the departure 

of the conjugated small tractor drag depends on the transmission ratio, the throttle level and ihe load. 

When departing as well as to the small throttle level should be used only 5- 7% is reasonable. 

Keywords: The departure, conjugated small tractor, throttle level, transmission ratio, the load. 
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NGHIEN CCfU-TRAO 0(!)l 

I.DATVANDE 

LHM khi khdi hdnh, sang sd ludn kem 
theo hien tfldng trfldt gifla hai phan cua bp ly 
hdp va xuat hien cac qua trinh ddng liic hpc 
[1,4]. Thdi gian, qua trinh khdi hanh php thupc 
vao nhilu yeu td nhfl: S6 truyin, mflc ga va tai 
trpng. De thay dflpc mflc dd anh hfldng cac yeu 
to dd cdn phai nghien cflu xdy dflng md hinh, 
khao sat cac giai doan qua trinh khdi hanh, thi 
nghiem Idem chflng mo hinh va dfla ra cac kit 
lu^n phu hdp. 

2. PHlfONG P H A P N G H I E N CDXJ 

De dat dfldc muc dich nghiln cflu, chung 
tdi sfl dung phfldng phap nghiln cflu kit hpp 
gifla ly thuylt va thfle nghiim. Bang ly thuyet xay 
dflng md hinh qua trinh khdi hanh cua LHM 
[1,2], thanh lap he phfldng trinh vi phan md 
ta hai giai doan qua trinh khdi hanh, khao sat 
qua trinh khi LHM khdi hanh vdi cac sd truyen 
khac nhau. Nghien cflu thfle nghiem trflc ti lp 
trin LHM keo BS12 -i- rd mdoc, kiem chflng tinh 
dung md hinh da xay dflng. 

3. N p l DUNG NGHIEN ClJU 

3.1. Nghien cflu ly thuyet - mo hinh qua trinh 
khdi hanh 

' 2 1 

. Md, 

(P21 

Htnhl. Md hinh phdn tU bp ly hdp 

Qua trinh khdi hanh la qua trinh gdi ly 
hdp, ddng ddng cdng suat tfl dpng cd din banh 
chu ddng. Md hinh phan tfl ly hdp (hinhI), cd 

t h i chia qua trinh khdi hanh thanh hai giai doan 
[ U ] : 

GiaidoanI: Bply hpp cd trflpt ((4, ^^n) 
tfldng flng vdi thdi diem bat dau gai ly hdp, v^n 
tdc gdc khau chu dpng khac van toe gdc khau bi 
ddng. Trfldng hdp nay cd hai khd nang xay ra: I) 
Khi md men ma sat cua bd ly hdp nhd hdn md 

men xoan tren ban true (M<j) < M^^ /iT); 2) Khi 
md men ma sat bp ly hdp Idn hdn md men xdan 

tren ban true (M(|) > M^^ /iT). 

Giai doan 2: Bp ly hpp hen M cflng i^,=^i) 
tfldng flng bp ly hpp gai hoan toan, khi dd van 
tdc gdc khau chfl ddng, hi ddng ly hpp bang 
nhau. Qua trinh tinh toan cd gia thiet: LHM chay 
thing, mflc ga va tai trpng ngoai khdng thay ddi, 
qua trinh gai ly hpp dfldc thfle hiln Im diu. Van 
toe gdc true hi ddng cua ly hpp ludn nhd hdn 
hoac bang van toe gdc true chu dpng cfla ly hpp 
(q>23 ^ 921 )• Oia tri md men ma sat M thay ddi 
nhflng khdng vflpt qua gia tri ctic dai M ^^ -
p. M^̂ ; vdi P - He sd dfl trfl ly hpp; Meo - Md 
men quay danh nghia cua dpng cd. Trong thpc 
te, qua trinh cat ly hdp thfldng thfle hien nhanh, 
dflt khoat, do dd cd the bilu dien sfl thay doi md 
men ma sat la ham bac. Cd the bilu dien qua 
trinh thdi gian cfla md men ma sat dfldi dang: 
M^ = M^ kn,a^(l- e**) trong dd: t - Thdi gian gdi 
ly hpp; k - Chi so mu, chpn k.t = 5 va k =5/t ; 
thfldng chpn t ^ = 1,5 giay. Md hinh tfldng dfldng 
va he phfldng trinh vi phan qua trinh khdi hanh 
(hinh 2). 

•ft <rt (p:,, <p„ <f; (Pi 

H]fe[I]S[l^ 
Hinh 2. Md hinh tUdng dUdng qud trinh khdi hdnh ^ 
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NGHIEN CLfU - TRAO BOI 

Giai dojnl: (9n ^ *2i) iuoc mo ta bang 
he phuang trmh vi phan (1.1) [4,5]. ThM kj- thil 
nhat khi M^ < M„ va M„ . < M„ ta chon M^ 
Mjj va M^ = M^, 
vaM„ 

.1 . Th6i ky thii hai khi M^, >M 
> M ta chpn M^ = M^̂  va M = M^. 

Giai doan 2:(q>2i = *23 = <P2) dfldc 
mo ta bang he phfldng trinh vi phan (1.2) [4,5]. 
Vdi J,, Jjj, Jj, - md men qudn tinh qui doi cfla 
dpng cd vd banh chu dpng dai, phan chfl dpng, 
phan bi ddng bd ly hdp; J3- md men quan tinh 
qui doi cfla LHM; M^, M^, M^̂ ^ - Md men chu 
dpng, md men ma sat va md men ma sat t i lm 
nang ly hdp; M^̂ , M^̂  - Md men ddng lflc hpc bd 
truyen dai thang va cua banh xe qui doi; M^ - Md 
men can tren banh xe qui ddi; k,, Cj, k ,̂ c -̂ He sd 
giam chdn, dp cflng cua bd truyen dai thang vd 
cua banh xe qui doi; ŝ , ŝ -̂ Dd trfldt cua dai va 
cfla banh xe. 

^' = (M, -M„)/J, 

4=(M„-MJ/J„ 

4 = ( M ^ - M , J ) / J J 3 

^' = (M,j~M,)/J3 

'fli; = (M| -Mjj)/ j | 

^ , - (M„-M, , ) / J , 

^'=(Mj,-M,)/J3 

(1.1) 

(1.2) 

Cdc he phfldng trinh vi phdn (1.1) va 
(1.2) dflpc giai gan dung theo phfldng phap 
Runghen Kutta 4 [3,5]. Sau mdi bfldc giai tiin 
hdnh xde dinh cac gia tri cfla cac thdng sd phi 
tuyin nhfl cac thdng s6 cfla ddng cd, md men 
dpng lflc hpc cua bd truyin dai va cfla banh xe, 
dp trflpt dai va cfla banh xe. Ket qua khao sat 
qua trinh khdi hanh vdi sd truyen 4,5 chi ra trin 
hinh 3, hinh 4. 

-j-pps?^ 

10 15 W 2S 30 

Hinh 3. Khdi hdnh so truyin IV 

a ^ 

10 19 30 3S 30 lOi 

Htnh 4. Khdi hdnh s6 truyin V 

3.2. Nghien cflu thfle nghiem 

Nghien cflu thfle nghiem qua trinh khdi 
hanh cua LHM keo nhd hai banh BS 12 + Rd 
mdoc, can thilt phai do dfldc ddng thdi van toe 
gdc phan chu dpng va hi dpng cfla bd ly hpp. 
Qua trinh do nhd trd giup cua may tinh dien 
tfl vdi chfldng trinh phan mem chuyen dung 
Dasylab. Khi do, chflng tdi cd kit hdp do goc 
lac tay lai so vdi ban true may keo vdi muc dich 
cho cac nghiln cflu tilp theo vl liln kit gifla n% 
keo va rd mdoc. Sd do liln kit thilt bi do chi ra 
tren hinh 5. Trong dd, cac cam biln tdc dp gdc la 
cam biln dien tfl, cam biln gdc lac loai tfl trd. Bp 
khuech dgi loai National Instruments - NI USB-
6009. Cac tin hieu can xac dinh nhfl tdc dp goc 
phan chfl dpng, hi dpng ly hpp va gdc lac tay lai 
dflpc xac dinh nhd cac cam biln do CNl, CN2 
va CM chuyen den bp gom dfl lieu qua Card 
A/D din may tinh. Qua trinh thi nghiim LHM 
keo BS 12 -I- rd mdoc, vdi tai trpng 1000 kG, khdi 
hanh tr in n in be tdng phang. LHM dfldc kiem 
tra cham sdc bao dfldng dflng ky thudt khi khao 
nghiim. Tay thfldc nhien lieu dfldc chia tflng 
mflc CO dinh trong moi Idn khdi hanh flng vdi 
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NGHIEN CCrU-TRAO D O I 

tiing s6 truyfa ciia LHM. Kft quJ diloc do d6ng 
thdi van toe goc true chu dong bo ly hop (cu,), 
van toe goc bi dpng cua true ly h^Ip (M^), goc lie 
tay lai ((p). Tr4n hinh 6, hinh 7 la kft qua qua 
trinh do dac tinh khfli hanh ciia LHM keo BS12 
+ ro mooc d s6 truyen khac nhau va miic do ga 
khac nhau. 

M ^ t i n h 

CNl I |llllll 

CN2 

CM li$u 

PhanmSm 

DASYLAB 

\ r 

Hinh 5. So do lien ket thiet bi do 
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Hinh 6. Ddc tinh khdi hdnh thtic nghiim so 4 
miicga 5-7% 
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Hinh 7. Ddc tinh khdi hdnh thUc nghiim so 5 
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4. KET QUA VA THAO L U A N 

Qua kit qua thi nghiim tr in da khang 
dinh dfldc md hinh xdy dflng d l nghien cflu qua 
trinh khdi hanh cfla LHM keo nhd la hoan toan 
phfl hdp. Qua trinh khdi hanh cfla LHM keo 

BS12 -I- rd mdoc, phu thudc nhilu vao sd truyen 
va tai trpng trin rd mdoc. Khi khdi hanh d sd 
truyen cang cao va tai trpng cang Idn thi thdi 
gian khdi hanh cang tang lln, thdi gian trfldt cua 
bd ly hdp cang dai. Thi du, khi khdi hdnh vdi sd 
truyen 5 thdi gian van toe gdc dn dinh la 20 s 
cdn vdi sd thap hdn chi cdn < 7s. Qua trinh khdi 
hanh vdi mflc dp ga khac nhau cung anh hfldng 
rat nhilu din thdi gian khdi hanh va dd lac cua 
tay lai. Khdi hanh d mflc dp ga cang cao thi dp 
lac tay lai cang manh, dieu dd cang gay khd khan 
cho ngfldi dieu khien LHM. Khi khdi hanh d 
mflc ga nhd kit hpp vdi sfl dung sd truyen hdp 
ly thi LHM rdi cho Im diu, it lac, an toan cho 
ngfldi dieu khien. 

5. KET LUAN 

Md hinh xay dflng de nghien cflu qua 
trinh khdi hanh cho LHM keo nhd BS 12 la 
dflng, cd the sfl dung md hinh de khao sat cac 
thdng sd chuyin tiep khi LHM khdi hanh. 

Thdi gian qua trinh khdi hanh phu thudc 
manh vao ty sd truyen va mflc ga, khi rdi cho, 
chi n in dieu khiln LHM d mflc ga 5 -7%, vdi sd 
truyin thap la phfl hpp. 

Nghiln cflu cho thay khdp lien ket gifla 
mdy keo nhd va rd mdoc cdn cd van d l chfla hdp 
Iy can phai tiep tuc nghiln cflu va cai tiin sao 
cho cd gdc lac nhd nhdt cd thI.'J* 
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