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Tom tat

Trong qué khai hanh va tang toc, ly hop chinh trén
xe tang thwong Xuyén xay ra hién twong truot.
Qud trinh trweot gy ra nhiét, mai mon trén bé mat
lam viéc cua cdc dia ma sat, lam anh hwong tdi
chat heong, tudi tho cua ly hep chinh. Vi vdy can
¢6 cac nghién cuu ddanh gia dnh huong cua hién
tuong truot ly hop chinh trong qué trinh khai thac.
Bai bao nay, trinh bay cac yéu té dnh hwong téi
qud trinh truot cua ly hop chinh xe tang, xdy dung
m6 hinh mé phéng va tinh todn qud trinh truot cua
ly hop chinh ¢ cdc diéu kién khac nhau. Tir do dé
Xudt Cac gidai phdp ndng cao dg tin cdy lam viéc
cua ly hop chinh xe ting.

T khéa: Ly hop chinh, dia ma sdt, trieot, do tin cdy.
Abstract

During departure and acceleration, the main
clutch on the tank often slips. The sliding process
causes heat and abrasion on the working surface
of the friction discs, affecting the quality and
service life of the main clutch. Therefore, it is
necessary to have studies to evaluate the influence
of the main clutch slippage during operation. The
article presents the factors affecting the slip of the
main clutch of the tank, builds a simulation model,
and calculates the slip of the main clutch under
different conditions. From there, propose
solutions to improve the working reliability of the
tank main clutch.

Keywords:
reliability.
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1. Mé dau

Ly hop chinh xe ting T54, T55 la loai ly hop nhiéu
dia (17 dia hodc 19 dia), ma sét kho gitia thép vai thép,
tao luc ép bang 10 xo, co cdu mo kiéu bi. Dan dong
diéu khién bang co khi co trg luc 10 xo va thity khi.

Ly hop chinh gém 3 phin co ban: Phan chu dong
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ndi véi phan bi dong cta hop truyén lyc, phan bi dong
ndi vai truc chi dong cua hop s, co ciu ma ding dé
diéu khién ly hop chinh.

CAu tao cu thé cua ly hop chinh xe ting T54, T55
duoc thé hién trén Hinh 1 [1].
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Hinh 1. Két cdu ly hgp chinh

Céc dia ma sat cua ly hop 1am viéc trong diéu kién
moi truong ma sat kho, khi chung quay truot s€ sinh
ra mot lwong nhiét I6n. Vé mat tri s6, luong nhiét nay
¢6 thé tinh toan dugc thong qua cong truot cua ly hop
chinh trén xe tang. Dac biét, khi khai hanh xe cong
truot c6 thé dat dén 100 kN.m va nhiét do bé mit cac
dia ma sat dat toi (350+4.000)°C [2]. Pay 1a mét trong
nhitng nguyén nhan co ban lam cho dia ma sat bj mai
mon va cong vénh quéa muc.

Viéc tinh toan, khao sat mic d6 anh huwéng cua
hién tuong truot trong qud trinh lam viéc cua ly hop
chinh trén xe ting 1a co s& dé xac dinh chinh xac do
bén va tudi tho cua cac dia ma sat. Tuy nhién, cho dén
nay van chua c6 nhiéu cong trinh nghién ciru, danh
gia nhirng yéu t6 nay.
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Dua trén co s ly thuyét dong luc hoc xe xich, bai
bao nay tap trung xay dung md hinh tinh toan cua ly
hop chinh xe tang va sir dung cdng cu Sim Driveline
dé md phong qué trinh truot cia ly hop chinh xe ting
(6 giai doan khoi hanh). Két qua nghién ctru 1a co so
dé khao sat, danh gia anh huong cua cac yéu tb lién
quan téi hién tugng truot cua ly hgp trong qué trinh
lam viéc, ciling nhu chi ra nguyén nhan gay mai mon
va nhigt trén bé mat céc dia ma sat. Qua d6, dé& xuit
bién phap nang cao tudi tho 1am viéc cua ly hop chinh
trén xe ting.

2. Nhitng yéu té anh hwéng téi qua trinh trugt
caa ly hgp

Khi ly hgp dong hoan toan, mdmen ma sat (Mms)
truyén qua thuong 16n hon nhiéu so véi md men can
chuyén dong qui dan vé phan bi dong caa ly hop (M),
chc dia ma sat van tiép tuc truot thém mot khoang thoi
gian nira do ngoai mémen M; cac dia bi dong con chiju
mot mémen qui dan do quén tinh cua cac chi tiét quay
va lyc quén tinh chuyén dong thang cua khéi luong xe
tang khi chuyén dong nhanh dan [3].

Khi chénh léch vé téc do gitra phan chu dong va
phan bi dong cua ly hop cang cao, qua trinh truot cia
ly hop chinh cang tdng manh. Giai doan khéi hanh
chénh léch toc do dat gié tri I6n nhat, nén cong truot
sinh ra gitra cac bé mat ma sat cua ly hop dat gia tri
cuc dai. Xuét phat tir thuc té do, khi nghién ctru hién
tuong trugt cua ly hop chinh xe tang tac gia da lya
chon ché do tinh toan khi khoi hanh xe.

Theo [2, 4] qua trinh truot cua ly hgp bi anh hudng
I6n nhét boi hai yéu t6, gdm anh huong caa s6 vong
quay ban dau cua dong co khi dong ly hop va ti s6
truyén cua hop sb khi xe tang khai hanh.

Trong do6, néu giam sé vong quay cia dong co tai
thoi diém dong ly hop, cong truot cia ly hop (din dén
nung noéng va mai mon cac dia ma sat) cling giam di.
Néu sé vong quay ban dau cua dong co quéa nho, khi
dong ly hop, né c6 thé giam xudng dudi sb vong quay
on dinh téi thiéu va dong co c6 thé bi ding hoat dong.

Vin tdc goc céc chi tiét cha dong cua ly hop khi
truot duge xac dinh bai cong thirc:

Wy = Oy~ Pyt @

Trong d6: wq 13 te do goc phan chia dong cua ly
hop, (1/s); o 1a van téc ban dau cua cac chi tiét chi
dong khi dong ly hop, (1/s); @1 12 gia toc chuyén dong
cham dan cua céc chi tiét chu dong cua ly hop ¢ giai
doan khaoi hanh, (1/s%); t 1a thoi gian hoan thanh giai
doan khai hanh, ().
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Van téc g6c céc chi tiét bi dong ¢ giai doan nay
duoc xac dinh bang phuong trinh:

w, = ¢t1 t 2

Trong d6: o la tbc d6 goc phan bi dong ly hop
chinh, (1/s); @u la gia tdc goc chi tiét bi dong cua ly
hop, (1/s?).

D6i voi ti s6 truyén cia hop sb khi xe ting khoi
hanh, khi khoi hanh ti s truyén cang cao thi thoi gian
khoi hanh cang 1on, van téc goc cua truc khuyu dong
co & cudi giai doan truot ly hop cang nho va do do
cang lam tang nguy co dung dong co.

Anh huéng cua ti sé truyén dugc xac dinh duoc
xac dinh theo céng thuc:

Xlz%(ﬁ fymm — fo J=CONSt ®)

Trong d6: X, 12 gia téc cua xe & giai doan khoi hanh
(m/s?); & hé s6 khdi luong quay clia xe ting; famax |2 gid
tri I6n nhat cua lyc kéo don vi cia xe & s truyén dang
Xét; fe 1a hé sé can chuyén dong thing cua xe ting.

3. Xay dung mé hinh khao sat qua trinh trwot
ly hgp chinh xe ting
3.1. Xay dung mo hinh khdo sdt quad trinh truot
ly hop chinh xe ting

Khi xay dung mé hinh qua trinh truot cua ly hop,
dé loai trir anh huong tir dac diém c& nhan cua lai xe
khi dong ly hop chinh hodc dap ban dap chéan ga,
nghién ciru nay dwa ra cac gia thiét nhu sau [2, 5]

- Bong tac dong ly hop xay ra tic thoi.

- Sb vong quay tinh toan cho déng co trong thoi
diém dong ly hop, bang s6 vong quay ¢ ché do cong
suét cuc dai (tc la nN).

- Md men truyén qua khi ly hop dong hoan toan
khong thay doi gia tri khi dia ma sat bi truot.

Dua vao két cau hé thong truyén lyc trén xe ting
T54, T55 [1], md hinh vat Iy khéi ly hop dugc xay
dung nhu Hinh 2.

Trong d6: My 1 mé men duoc quy dan vé truc chi
dong cua ly hgp duogc xac dinh theo céng thic:
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Hinh 2. M6 hinh khéi ly hgp chinh
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MV = iHT|_ . Md (4)

Mg 1a md men xoan ciia dong co (Nm); Ied, &cd 12
md men quan tinh va gia téc phan cha dong cua ly hop
(Nms?), (1/52); lpa, €nd 1a MO men quan tinh va gia toc
phan bi dong cua ly hop (Nms?), (1/s%); M. 1a mé men
can quy dan vé truc bi dong cua ly hop, (Nm); P la 4p
lyc dat 18n bé mat ma sat, (N).
3.2. Xay dwng mo hinh tinh toan

Ap dung nguyén 1y D’Almber [6, 7] dbi v6i mod
hinh vat ly cua ly hop di x4y dung dugc & trén,
phuong trinh dong luc hoc phan chu dong va bi dong
cua ly hop duge xac dinh theo cac cong thirc sau:

ch'gcd :MV_Mms (5)

lg-Eg =M, —M, (6)
Khi ly hop dong hoan toan (khong cé truot gitta
phan chi dong va bi dong), tic lagy = &,y =&, hé
(5), (6) s€ tro thanh:

(Iy +1y)e=M, —M, (7

M& men ma sat dugc xac dinh theo cdng thuc:
M s = £.2.Rpy Py {Psc = Py ®)

Trong do: p 13 hé s ma sat; Z 1a s6 dia ma sat; Ry 4
ban kinh trung binh dia ma sat, (m); Pmax 12 dp luc I6n
nhat 1én bé mit dia ma sat, (N); Pax 2 tin hiéu &p hee didu
khién, (N); Pgn 12 gii han &p luc nho nhat, (N).

4. M0 phong, tinh toan dong luc hoc cia ly
hop chinh xe ting

Céc thong s co trong (5), (6), (7), (8) phai duoc
thé hién day da khi mé phong. Ung dung phan mém
Simdriveline [8, 9], chuong trinh mé phong qué trinh
trugt cua ly hgp duoc xay dung nhu Hinh 3.
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Hinh 3. Chirong trinh mé phong qua trinh trirot
ciia ly hop

Trong d6, ly hop dugc thé hién bang khdi
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Controltable Friction Clutch c6 trong thu vién cua
SimDriveline.

Trong d6: Cong B ndi véi dong co; Cng F nbi voi
hop s6; Cong vao P 1a tin hiéu diéu khién ly hop (ap
lyc 1&n bé mat ma séat); Coéng ra S la van toc truot;
Cong ra L 1a cong trugt cia ly hop; Cong ra M la cong
Code cua mé hinh.

Hinh 4. Khéi Controltable Friction Clutch
Tin hiéu diéu khién dong mé ly hop Pk dugc dua
vao bang khéi signal builder qua mot cong riéng.
M6 men dong co duge dua vao qua khéi Torque

Actuator.

DIEU KHIEMN

LH

L~
L

Hinh 5. Khai Signal Builder

M6 men quan tinh duoc dua vao qua cac khdi
Inertia.

Hinh 6. Khéi Torque Actuator

Hinh 7. Khéi Inertia
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Bdng 1. Thong sé dau vao ciia ly hep xe ting T54, T55

Tén goi Ki higu Gid tri

M6 men xo0én cuc dai cia dong co [Nm)] Memax 2300
Vong quay cua dong co & ché dd mo men 16n nhat [v/p] N 1200
Cong suat cyc dai ciia dong co [HP] Nemax 580
Vong quay cua dong co & ché do cong suat 16n nhat [v/p] N 2000
Chiéu dai tu do cua 16 xo ép [mm] Lo 66,5
S6 luong 16 xo ép cua ly hop Zix 18
Ban kinh ngoai cta dia ma sat [mm] Rn 179
Ban kinh trong cua dia ma sat [mm] Rt 155,7
Puong kinh dia ma sat [mm] D 358
Chiéu day dia ma sat [mm] a 5
Khéi lugng dia ma sat chu dong [Kg] m; 1,23
Khéi lugng dia ma sat bi dong [Kg] m; 1,2
S6 rang dia ma sat chi dong Z; 123
S6 rang dia ma sat bi dong Z> 100
Hé s6 ma sét gitra thép véi thép H 0,18
M6 men quén tinh phan cha dong [Nms?] lea 82
M6 men quén tinh phan bi dong [Nms?] I 15

Hame: signal 1

Index: 1 -

Hinh 8. Tin hi¢u diéu khién Iy hop chinh

Cac thong sé duoc ldy ¢ dau ra caa khéi ly hop
gom: van tdc truot, van tc goc, gia toc goc,... M men
ma sat khau bi dong cua ly hop dugc iy ra qua cac
khéi trong thu vién Sensor & Actuators.

Dé thyc hién md phong tinh toan qua trinh truot
cua ly hop chinh can xac dinh céac théng sé dat vao
céc khdi thé hién trong Bang 1.

e M0 phong qué trinh 1am viéc cua ly hop

Nhap céc théng sé & trén vao chuong trinh md
phong va dua tin hiéu diéu khién ly hop vao véi luc
ép ban dau bang 0 (Hinh 8).

Két qua md phong qua trinh 1am viéc cua khdi ly
hop sau khi chay chuong trinh dugc thé hién nhu trén
Hinh 9.

Khi toc do dong co dat gia tri n=2000 (v/ph) tién
hanh déng ly hop. Tir thoi diém 1 = 0 dén ©; = 2 giay,
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Hinh 9. Két qui mé phong qui trinh truot ly hop chinh

do md men ma sat nhé hon mé men can (Mo < M),
nén xe chua chuyén dong.

Tir thoi diém ty= 2 dén 12 = 7 gidy, md men ma sat
tang 1én, tai thoi diém mo men ma sat bang moé men
can (Mo = My), xe bt dau chuyén dong, van téc phan
bi dong wpa tang dan, van toc phan chit dong weg giam
dan, ltc nay ly hop van con truot, tai thoi diém 1, = 7
giay, van tc phan cha dong va bi dong bang nhau, md
men ma sat Mo dat max, ly hop déng hoan toan, két
thic qua trinh truot.

e M0 phong qué trinh truot cua ly hop khi thay déi
s6 vong quay ban dau cia dong co.

M6 hinh md phong khi thay doi s6 vong quay ban
dau ciia dong co (git nguyén céc thong sé khéac) dugc
biéu dién trén Hinh 10 (dung SubSystem dé thu gon
chuong trinh m6 phong).

Trong d6: S6 vong quay ban dau cua dong co khi
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chua thay ddi 1a ne;=2000 (v/ph); sé vong quay ban
dau cua dong co khi da thay ddi 1a neg;=1500 (v/ph).

From4

ndet —b@

Scape
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Hinh 10. Chuong trinh mé phong khi thay déi sé

vong quay ban diu

Nhép cac thdng s6 vao khéi SubSystem (neg1) va
khbi SubSystem (ncg2), tién hanh chay chuong trinh
thu dugc két qua nhu trén Hinh 11.
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Hinh 11. Két qud md phéng khi thay déi sé vong quay
ban ddu

Khi téc do chi dong near = 2000 (v/ph), thoi gian
truot ly hop 1 ty = 7 gidy, van toc phan chu dong va
bi dong bang nhau tai gi tri n = 600 (v/ph). Phan dién
tich giéi han bai van toc cha dong, bi dong va truc
tung (chinh 1a cong trugt ly hgp) ting 1én.

Khi toc do cha dong negz = 1500 (v/ph), thoi gian
truot ly hop 1a ty = 6 gidy, van téc phan cha dong va
bi d6ng bang nhau tai gia tri n = 400 (v/ph). Phan dién
tich gisi han bai van téc chu dong, bi dong va truc
tung (chinh la cong truot ly hop) giam.

Nhu vay tée do phan chii dong khi dong ly hop
tang, thoi gian trugt va cong truot ly hop ting 1én lam
tang kha nang chay ly hop.

e M0 phong qué trinh truot cua ly hop khi thay doi
ti s6 truyén hop s6 khi khoi hanh xe:

M6 hinh m6 phong khi thay ddi ti s truyén hop sb
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khi khai hanh xe (giir nguyén cac thong sé khéc) duoc
biéu din trén Hinh 12 (ding SubSystem dé thu gon
chuong trinh mo6 phong).

Outt

=
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Hinh 12. Chwong trinh mé phéng khi thay déi ti sé
truyén hgp sé khi khéi hanh

Trong do: S6 truyén nho - khai hanh & s6 1; S6
truyén I6n - khoi hanh & s 2.

Nhap cac thong s6 ban dau vao khdi SubSystem
(s6 truyén nho) va khéi SubSystem (sb truyén 16n).
Két qua mo phong qua trinh truot cua ly hop duoc thé
hién trén Hinh 13.
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Hinh 13. Két qud m6 phdng quad trinh trwot ly hep

Khi khai hanh & s6 1, thoi gian truot cia ly hop ty
=7 gidy, van toc phan chua dong va bi dong bang nhau
tai gid tri n = 600 (v/ph), cong trugt ly hop dugc tinh
bang dién tich phan gigi han bai van tbc chii dong, van
tc bi dong va truc tung cua do thi tang.

Khi khoi hanh & s6 2, thoi gian trugt cua ly hop ty
= 5,5 gidy, van téc phan cha dong va bi dong bing
nhau tai gia tri n = 1250 (v/ph), cong truot ly hop dugc
tinh bang dién tich phan gisi han bai van téc chi dong,
van téc bi dong va truc tung cua do thi giam.

Nhu vay khi khai hanh & s6 ¢6 ty sb truyén cao so
vai khi khai hanh ¢ s6 ¢6 ty sb truyén thap [4], thi thoi
gian kéo dai giai doan truot ting, van téc goc truc
khuyu dong co & cudi giai doan trugt ly hop cang nho
va cong trugt tang lam tang kha nang chay ly hop.
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5. Két luan

Bai bao nay tap trung xdy dung md hinh va md
phong, tinh toan qué trinh truot cua khdi ly hop chinh

trén xe tang T54, T55 thong qua cong cu Simdriveline.

Phan tich, danh gia cac yéu td anh huong téi qué trinh
truot cua ly hop, va sir dung cac yéu té nay lam théng
s6 dau vao dé tinh toan van tdc truot, thoi gian truot
va cong trugt caa ly hop.

Nhu vdy, dé nang cao tudi tho 1am viéc cua ly hop
chinh xe ting, qué trinh khai thac va sir dung xe can
phai dam bao thyc hién dung cac yéu cau ki thuat, chu
y khoi dong xe ¢ sb ¢ ti s6 truyén thap va sé vong
quay dong co nhd, nho do sé lam giam cong trugt cia
ly hop gép phan han ché hién tugng chay ly hop.
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