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Tém tit: Hé thong truyén luc la hé thong anh hwong 16n dén tinh chat dong hoc va dong
e hoc cua 6 t0 va tuy thugc vao muc dich nghién citu khdac nhau co thé mé hinh né theo nhiéu
cdch khdc nhau. Bai bdo sit dung mé hinh dan héi dé mé hinh todn hoc va mé hinh mé phéng
hé thong truyén lyc nham danh gid dao déng trong hé thong truyén lc khi tai thay doi dot
ngot.

Tir khod: hé thong truyén luc, 6 16, ly hop dan hoi, truc dan hoi, dao dong

Abstract: The drivetrain is a system which has great influence on kinetic and dynamic
characteristic of vehicles and modeled in many different ways depending on the purpose of

various reseaches. This paper presents the mathematical and simulation models of the
drivetrain using the elastic model to evaluate its oscillation when the load changes abruptly.

Key words: drivetrain, vehicle, flexible clutch, flexible shaft, oscilation.

Ngay nhdn bai: 21/9/2018 Ngdy chdp nhdn dang: 26/10/2018  Ngay nhdn badi sira: 20/11/2018

I. DAT VAN DE

Heé théng truyén lyc 1a mot trong nhitng hé thong quan trong anh hudng 16n dén tinh chat
dong hoc va dong luc hoc cia 6 t6. Khi nghién ctru vé hé théng truyén luc ¢6 nhiéu md hinh
nghién ctru khac nhau nhu mé hinh dong lyc ctng, mé hinh ly hop va ban truc dan héi... Khi
nghién ctru vé tinh chat chuyén dong cua 6 to thong thuong chi cin sir dung mé hinh dong luc
ctmg trong dé, cac phan tir, cac chi tiét trong hé théng truyén luc dugc thay thé bang cac mo
hinh véi cac thong s6 dai dién 1a cac mdé men quan tinh khdi luong quay va vén tdc. Tuy nhién,
dé nghién ctru sdu hon vé tinh chat dong luc hoc trong hé thong nhu dao dong, rung dong thi mo
hinh trén khong con phu hop do céc chi tiét, phan tir trong hé thong xét vé ban chét 1a cac chi
tiét, phan tir dan hoi. Chinh vi vay can phai sir dung mé hinh dan hdi méi dap tng dugc muc
tiéu d6. M6 hinh dan hoi bao gom ly hop, truc cic dang va ban truc dan hoi, cac chi tiét con lai
c6 thé coi 1a khong c6 sy dan hdi. Béi hé thong truyén dong 1a khong tuyén tinh va co dao dong,
do d6 no6 dé dang bi kich thich bsi dong co va can tir mit duong dic biét trong cac trudng hop
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sinh ra tai dot ngdt nhu qua trinh dong nhanh ly hop... Trong bai b4o ndy, nhom tac gia sé trinh
bay co so 1y thuyét mo hinh dan héi, tir d6 khao sat dic tinh ciia hé thong khi chiu tic dung cua
tai dot ngot.

II. CO SO LY THUYET

H¢ thong truyén lyc trén 6 to bao gdm nhiéu cum va chi tiét nhu ly hop, hop sb, truyén
dong cac dang, truyén luc chinh va vi sai, ban truc... Khi xay dung mé hinh hé thong truyén luc
can phai tién hanh phan tich cac trang thai va xay dung cdc mé dun mé hinh cua timg phan tir dé
tao dir liéu. M6 hinh hé thong truyén luc co ban dugc thé hién trén hinh 1.

Bénh xe chi dong
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Bénh xe chi dong

Hinh 1. M6 hinh hé thong truyén lyc co ban
Trong qué trinh phan tich cac trang thai cta cic cum, nhom tac gia st dung phép bién d6i
Laplace dé xay dung cic phuong trinh trang thai ctia cac cum nay [1]. Trang thai ctia hé thong
truyén luc 1a sy két hop trang thai cta tat ca cic cum trong hé thong dugc thé hién tir phuong
trinh (1) dén (9).

- Phuong trinh mo ta trang thai cua banh da:
TO(S):(JfS+Bf)a)O(s)+71(s) (1)
- Phuong trinh mo ta trang thai ly hop:

T,(5)= K< [y (5)- 0 (5)]+ €, [ (S)—col(s)J—(k—Sanch[coo o) @

- Phuong trinh md ta trang thai ctia hop sb:

Tl(s)z(‘]95+Bg)w1+T2i(S) 3)
hs
Dz (@)
)

- Phuong trinh mo ta trang thai cua truc cac dang [3]:
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- Phuong trinh mo ta trang thai cua ban truc:

ERTE -

- Phuong trinh mé ta trang théi ctia truyén lyc chinh

Ts(s)=(Jas+By) o, +T“i(s) (7)
2=, ®)
Wy

- Phuong trinh mo ta trang thai cua banh xe:
Ts (s)=(Jus+B, ) s (s) ©)

Trong d6, s — Bién Laplace; To, T1, T2, T3, T4, Ts - M6 men dit vao banh da, phan bi dong
cua ly hop, truc ra cua hop sb, truc chu dong cua truyén luc chinh va céc ban truc, [Nm]; Jt, Jg,
Ja, Jw - M6 men quén tinh khdi luong cua banh da, mé men quan tinh khéi lwong quy dan vé
truc chu dong cta hop s6, mdé men quan tinh khdi luong quy din vé truc chii dong cua truyén
lyc chinh, mé men quan tinh khdi lugng quy dan vé banh xe [kgm?]; By, Bg, Ba, Bw — Hé s6 can
nhét ctia banh da, hop s, truyén luc chinh va banh xe, [Nms/rad]; wo, 01, ©2, ®3, 04, ®s — Van
tde goc cua banh da, tryuc chu dong cua hop s6, truc bi dong cua hop s6, truc chu dong cua
truyén luc chinh, cac ban tryc va banh xe [rad/s]; ke — P cing X04n cla ly hop, [Nm/rad]; C; —
Hé sb giam chan xoan cua ly hop, [Nms/rad]; ins — Ty s6 truyén ciia hop sd;

el +1

E. = eSTis _1

- B¢ tre ciia dong luc trén trén truc cac dang va ban truc:

Véi: T, =21, JLC, = 2|, /ﬂ
G

Thoi gian tré cia dong luc trén truc cac dang va ban truc, [gidy] &= ,g =Ji{piG; -Heé
i

. C A s 1
sO can cua truc cac dang va ban truc; Cj - DY cung trén mot don vi chieu dai, C, =G_
i
[1/Nm?]; Li- Mé men quén tinh don vi cua truc, [kgm]; G - M6 dun dan hdi truot, [N/m?];
Khéi lugng riéng cua vat liéu, [kg/m3]; li — Chidu dai cua truc cac dang hodc ban truc, [m], i

I - P

1
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vdi cac dang; i = 2 véi vdi ban truc.

III. NGHIEN CUU DAO PONG TRONG HE THONG TRUYEN LUC

3.1. M6 hinh mé phéng
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Hinh 2. M6 hinh hé thong truyén lyc sir dung mé hinh dan hoi trong Simulink
Bing 1. Théng s6 mé phong
STT Théng sb Ky hiéu Gia tri
1 M6 men quan tinh khéi lugng banh da Ji 0,3076 kg.m?
2 | Hé s6 can nhét cua banh da B¢ 0,2 Nms/rad
3 Do cliing x04n cua ly hop ke 527,12 Nm/rad
4 Hé s6 giam chan xoan cla ly hop C. 10 Nms/rad
5 M6 men quén tinh khdi lugng banh rang hop $b Jg 0,003 kg.m?
6 Heé s6 can nhat cua hop so By 2,0 Nms/rad
7 Ty s0 truyén cta hdp so ihs 2,08
8 lgf]?n r?l\f;lv?gi? tinh khdi lugng banh ring truyén luc I 0,435 kg.m?
9 Heé s6 can nhét cua truyén luc chinh va vi sai Bg 1,0 Nms/rad
10 | Ty s6 truyén cua truyén lyc chinh i 4,11
11 | Chiéu dai tryc cic dang Iy 0,435 m
12 M6 men quén tinh khoi luong truc cac dang h 1,531.107 kg.m?
13 Modul dan hoi truot ciia truc cac dang G, 80,8.10° N/m?
14 | Chiéu dai ban truc I, 0,877 m
15 | M men quan tinh khdi lugng ban truc J, 7,952.10°8 kgm?
16 | Modul dan hoi trugt cta ban truc G» 7,3.10° N/m?
17 | M6 men quan tinh khdi lugng banh xe Jw 2,0 kg.m?
18 | Hé sb can cua banh xe voi duong B 1015
3.2. Két qua

Bai bao khao sat trong truong hop mo men tac dung 1én banh da dudi dang xung nhu hinh

3 (Ty), [2], [4], [5]-
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Hinh 5. Gia téc ciia cdc cum trong hé théng truyén lic
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Hinh 6. Bdc tinh tan sé bién dé ciia gia toc cdc cum, chi tiét
3.3. Nhan xét

Qua két qua mo phong c6 thé nhan xét rang:

Khi str dung mé hinh dan hdi (hinh 3a, 4a), s& xuit hién dao dong trong hé thdng truyén luc
va hon thé nita tai mot s6 tan s kich thich s& phat sinh cong huong trong hé théng ma mé hinh
hé théng truyén luc cing (hinh 3b, 4b) 1a khong cé duoc. biéu nay duogc thé hién & mot sd
diém:

- Vi tai trong xung chi xuat hién trong 0,2s nhung hé thdng truyén lyc phai mét gan 1,2s
méi tré vé duogc trang thai on dinh do trong hé théng xuét hién dao dong.

- Trén dd thj dac tinh tan sd - bién do nhan théy tai cac tan s6 kich thich khoang 60Hz,
820Hz, 900Hz trong hé théng xuét hién sy cong hudng.

(Xem tiép trang 40)
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