BAI BAO KHOA HQC

SUDUNG MO HINH PAN HOI BE MO HINH HOA
HE THONG TRUYEN LU'C TREN O TO

Nguyén Vin Tra, L4 Quéc Tiép*

Tom tat: Hé thong truyén liec 12 hé théng anh hieong |én dén tinh char déng hoc va dong luc hoc cia 6 t6 va
tly thugc vao muc dich nghién ciru khac nhau ¢ thé mé hinh né theo nhiéu cach khac nhau. Bai bao si
dung md hinh dan hoi @é mod hinh toan hoc va mé hinh md phéng hé thong truyeén luc nham danh gid dao

aéng trong hé thong truyen luec khi tdai thay doi dot ngot.

Tir khoa: Hé thong truyén luc, 6 t6, ly hop dan hoi, truc dan hoéi, dao dong.

1. PAT VAN PE

Hé thong truyén Iyc 1a mot trong nhiing hé thong
quan trong dnh huong 16n dén tinh chat dong hoc va
dong Iyc hoc cua 6 t6. Khi nghién ctru vé hé thng
truyén lyc c6 nhiéu mo hinh nghién ctru khic nhau
nhu moé hinh dong lyc cing, mé hinh ly hgp va ban
truc dan hoi...Khi nghién ctru vé tinh chit chuyén
dong ctia 6 t6 thong thuong chi can sir dung mo hinh
dong lyc cing trong do6, cic phan tir, cac chi tiét
trong hé thong truyén lyc dugc thay thé bang cac mo
hinh véi cac thong sd dai dién 1a cac md men quéan
tinh khdi lugng quay va van téc. Tuy nhién, dé
nghién ctu sau hon vé tinh chat dong luc hoc trong
hé¢ théng nhu dao dong, rung dong thi mo hinh trén
khéng con phi hop do céc chi tiét, phan tir trong hé
thong xét vé ban chat 1a cAc chi tiét, phan tir dan hoi.
Chinh vi vay can phai sir dung mo hinh dan hoi méi
dap tng duoc muc tiéu d6. Mo hinh dan hdi bao
gom ly hop, truc cac dang va béan truc dan hoi, cac
chi tiét con lai c6 thé coi 1a khong c6 sy dan hdi boi
hé thdng truyén dong 1a khdng tuyén tinh va ¢ dao
dong, do d6 no dé dang bi kich thich béi dong co va
can tir mat duong dac biét trong céc truong hgp sinh
ra tai dot ngdt nhu qua trinh dong nhanh ly hop...
Trong bai bao nay, nhdm tac gia s€ trinh bay co s¢
ly thuyét mo hinh dan hoi, tir d6 khao sat dic tinh
cua hé théng khi chiu tac dung cua tai dot ngot.

2.COSOLY THUYET

Hé thdng truyén lyc trén 6 t6 bao gom nhiéu
cum va chi tiét nhu ly hop, hop sd, truyén dong
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cac dang, truyén lyc chinh va vi sai, ban truc...
Khi xay dung mo6 hinh hé thdng truyén lyc can
phai tién hanh phan tich céc trang thai va xay
dung cac md dun md hinh cia timg phan tir dé tao
dir lidu. M6 hinh hé théng truyén luc co ban duoc
thé hién trén hinh 1.

Hinh 1. M6 hinh hé thong truyén lwc co ban

Dé xay dyng mo hinh bai bdo dua ra mot sd gia
thiét nhu sau:

- Ly hop 1a dan hdi duge dic trung boi do clng
va hé sb giam chén;

- Bo qua nguyén nhan rung dong ciia hop sb
trong qué trinh an khop;

- Trong qué trinh chuyén dong quay, cic chi tiét
trong hé thong truyén luc chiu anh hudng cta can
nhét duge dic trung boi hé sb can nhét;

- M men quén tinh khéi luong ctia dong co va phan
cht dong cta ly hop dugc quy vé banh da, mdmen quan
tinh khdi luong caa phan bi dong ly hop dugc quy vé
truc chu dong ctiia hop s0;

Trong qud trinh phén tich cac trang thai cta cac
cum, nhém tic gia st dung phép bién ddi Laplace dé
xay dung cac phuong trinh trang thai cua cac cum
nay. Trang thai ctia hé thong truyén Iyc 1a sy két hop
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trang thai cua tat ca cic cum trong hé théng dugc thé
hién tir phuwong trinh (1) dén (9) bang viéc sir dung

T,-T,=J;0,-Bo,

To(s) = (‘J 1S+ By )wo(3)+T1(S)
- Phuong trinh m0 ta trang thai ly hop:
T, =k (o) —a,) +C (0, —®,)

16)= [0 (6] C.fon(0)- a5 X . Jln)- 1)

- Phuong trinh md ta trang thai ctiia hop so:

. . o .
T, -T,/i =Jga)l+Bf.a)l, — =1y
a)Z

T5)= (0,5 + B, Jn(s)+ T2

Ihs

phuong trinh Newton_Euler va bién d6i Laplace.
- Phuong trinh m0 ta trang thai cuia banh da:

(D)

(2)

3)

- Phuong trinh mo ta trang thai cia truc cac dang, (2):

5B
51\/E12 -1 _51E1

- Phuong trinh m0 ta trang thai ctia ban truc:

BEiv==

|

_53E2

i R

} (4)

per R

- Phuong trinh md ta trang thai clia truyén lyc chinh

T,-T,/i,=3,0,+B,0,; 0,/ 0, =i,

Ty(5)= (3,5 + B, Jo 5) 1<)
- Phuong trinh mo ta trang thai cuia banh xe:
T, =J,0,+B, o

T5(s)=(9,5+ B, Jos (s)

Trong do, s — Bién Laplace; To, Ty, To, T3, Ts, Ts
- Mo men dit vao banh da, phan bi dong cia ly hop,
truc ra cua hop s0, truc chu dong cua truyén Iuc
chinh va cac ban truc, [Nm]; J;, Jg, Ja, Jw - MO men
quan tinh khoi lugng ciia banh ¢a, md men quén tinh
khéi lugng quy dan vé truc chia dong cta hop s, md
men quan tinh khoi lugng quy dan vé truc chii dong
cha truyén lyc chinh, md men quan tinh khdi lugng
quy dan vé banh xe [kgm?]; By, By, By, By — Hé s6
can nhdt cua banh da, hop $0, truyén luc chinh va
banh xe, [Nms/rad]; wo, m1, ®z, M3, M4, s — Van toc
goc cua banh da, truc chu dong cua hop sd, truc bi
dong cua hop s0, truc chit dong cia truyén Iuc chinh,
céc bén truc va béanh xe [rad/s]; k. — D¢ cling xoin

KHOA HOC KY THUAT THOY LOT VA MOI TRUONG - SO DAC BIET (10/2019) - HOI NGHI KHCN LAN THU XIl - CLB CO' KHi - DONG LUC

(6)
(7)

(8)

cta ly hop, [Nm/rad]; C. — Hé s6 giam chan xoan
cua ly hop, [Nms/rad]; ins — Ty s6 truyén cta hop sd;

ST
e +1 x N A e
E =— - Do tré cua dong luc trén trén
et -1
truc cac dang va ban truc, Voi

T, =2 JLC, =2l /% Thoi gian tré cia dong

luc trén truc cac dang va bén truc,

[s]
&= /% =J,pG, -He s6 can cua truc cac ding

va bén truc; C; — Poc climg trén mot don vi chiéu

dai, C. :% [1/Nm?; L; - M6 men quéan tinh
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don vi cda truc, [kgm]; G — M6 dun dan hdi truot, V&i cac dang; i =2 voi vdi ban truc.
[N/m?]; p — Khéi luong riéng cua vat lidu, [kg/m?]; |; 3. KET QUA VA THAO LUAN
— Chiéu dai cua truc cac diang hoic bén truc, [m], i=1 3.1. M6 hinh mé phong

vb TE-J

—plvE TEL—pTE wE

me J\__:Tz MJLM TZJ Ln MJ Lpls “J et R_wheel
L

Clutch Gear De D f Difirertial L
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L—ivws T6—T6 Wb
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L wheel
Hinh 2. M hinh hé thong truyén lyc sir dung md hinh dan hoi trong Simulink.

Béng 1. Thong s6 mé phéng

STT | Théng sb Ky higu Gia tri
1 | M6 men quéan tinh khdi lugng banh da N 0,3076 kg.m?
2 | Hé s can nhét ciia banh da B 0,2 Nms/rad
3 | Do cling xoan cia ly hop Ke 527,12 Nm/rad
4 Hé s giam chén xoén cua ly hop C. 10 Nms/rad
5 | M6 men quén tinh khdi lugng banh rang hop s6 Jg 0,003 kg.m?
6 | Hé s can nhét caa hop so By 2,0 Nms/rad
7 Ty s6 truyén caa hop sb ihs 2,08
o Mﬁ r.ner? quan tinh khdi luong banh rang truyén Iyc chinh % 0,435 kg

Va VI sal

9 Hé s can nhot cia truyén Iyc chinh va vi sai By 1,0 Nms/rad
10 | Ty s6 truyén cta truyén lyc chinh I 4,11
11 | Chiéu dai truc cac dang Iy 0,435m
12 | M6 men quén tinh khdi luong truc cac dang 3 1,531.107 kg.m?
13 | Modul dan hoi trugt ctia truc cac dang G, 80,8.10° N/m?
14 | Chiéu dai ban truc l, 0,877 m
15 | M6 men quén tinh khdi luong ban truc Jp 7,952.10°® kgm?
16 | Modul dan hoi trugt ctia ban truc G, 7,3.10° N/m?
17 | M6 men quén tinh khdi luong banh xe Jw 2,0 kg.m?
18 | Hé s can cua banh xe v6i duong Bw 1015

3.2. Két qua
Bai b&o khao sat trong truong hgp mé men tac dung 1én banh da dudi dang xung nhu hinh 3 (Ty).
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Hinh 3. Pdc tinh déng luc hoc cua cdcphdn
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Hinh 4. Bdc tinh tan sé bién dé cia gia t6c¢ cac cum, chi tiét
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3.3. Nhan xét

Qua két qua mo phong c6 thé nhan xét rang:

- Khi xuét hién tai trong tac dung Ién banh da (do
sy thay d6i mé men cta dong co), trong hé thing
truyén luc xuit hién dao dong do trong hé thng co
cac phan tir dan hoi, dong thoi do c6 can 18n qué
trinh dao dong s& tit dan. Diéu nay hoan toan phu
hop véi hoat dong thuc té ctia hé théng truyén luc;

- Trén dd thi ddc tinh tin sb - bién d6 nhan théy
trong hé thong s& xuat hién nhiéu diém cong huong
do ¢d nhiéu phan tir dan hoi khac nhau. Viéc nghién
ctru & tim ra duoc ving tin sé cong hudng & cac
phan tir cia hé thong truyén luc c6 y nghia trong

TAI LIEU THAM KHAO

viéc tinh toan thiét ké phan tir trong hé thong truyén
luc, dac biét lya chon dd cling cua giam chan trong
ly hop, dé tranh hién tugng cong huong & ving khai
thac cua 0 t6.

4. KET LUAN

Bai bao di str dung md hinh dan hdi dé mé hinh
ho& va md phong hé thdng truyén lyc trén 6 6. Bai bao
d4 md phong duge dic tinh cta hé thong truyén lyc
cua 6 t0 khi kich thich 1a tai trong dang xung tac dung
vao banh da. Bai béo 14 co so dé xdy dung cac mé hinh
nghién ctu vé dao dong, rung dong trong hé thong
truyén Iyc cua 6 to dé tir d6, nghién ctu danh gia vé
dao dong trong hé thong trong qua trinh van hanh.

Biermann, J. W. and Hagerodt, B. Investigation of clonk phenomenon in vehicle transmissions—
measurement, modelling, and simulation. Proc. Insth Mech. Engrs, P art K, J. Multi-body Dynamics,

1999, 213(J1), pp. 53— 60.

Farshidianfar, A., Ebrahimi, M. and Barlett, H. Hybrid modelling and simulation of the torsional vibration of
vehicle driveline systems. Proc. Instn Mech. Engrs, Part D, J. Automobile Engineering , 2001, 215, 217-229.

Krenz, R. Vehicle response to throttle tip-in/ tip-out. In Proceedings of Surface V ehicle Noise and Vibration
Conference, Michigan, 15-17 May 1985, SAE, Paper 850967, pp. 45-51.

Menday, M. T., Rahnejat, H. and Ebrahimi, M. Clonk: an onomatopoeic response in torsional impact of
automotive drivelines. Proc. Instn Mech. Engrs, Part D, J . Automobile Engineering, 1999, 213 (D4),

349- 357.

Rahnejat, H. Multi-body Dynamics Vehicle, Machines and Mechanisms, 1998 (Professional Engineering
Publishing, London; Society of Automotive Engineers, Warrendale, Pennsylvania).

Abstract:
USING FLEXIBLE MODEL TO MODELING
THE TRANSMISSION SYSTEM OF AUTOMOBILE

Drivetrain is a system which has great influence on kinetic and dynamics characteristic of vehicle and it is
modeled in many different ways depend the purpose of diffirent reseach. This paper presents the
mathematical and simulation model of the transmission system using flexible model to evaluate oscillation in

it when the load changes abruptly.

Keywords: transmission system, vehicle, flexible clutch, flexible shaft, oscilation
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