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STUDY ON THE SELECTION OF CHARACTERISTIC PARAMETERS OF
DIAPHRAGM SPRINGS IN DESIGN PROCESS OF AUTOMOTIVE CLUTCH
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TOM TAT

Trong qud trink stk dung ly hop, sw mai mon cac bé mét ma st lim thay dsi hai thongso dic
trung ciia né 1a m6 men ma sét va Iyc diéu khzen Miic d anh hudng phu thuge chit yéu vio diic tink
ciia I xo ép. Viviy, mjt trong nhitng yéu cdu quan trong khi thiét ké ly hop Ia lwa chon duwge 16 xo0
ép 6 dic tinh phit hop, nhim gidm thiéu hign twomg thay d6i cdc thong s6 theo thoi gian sit dung.
L6 xo dia c6 dwong dic tinh dan hoi phi tuyen nén néu dieoc thiét ké mot cdch hop b thi né cé the
dédm bdo dg on dinh nhdt dink cho cdc théng s6 cia ly hop Bai bdo trinh bay mgt phuong phép lmz
chon cdc thong s6 thiét ké ciia 16 xo dia sao cho né co dwoc chit hegng 10t va 6n dink trong subt
thoi gian phyc vy.

Tir khéa: Ly hop ma sdt; Lo xo dia; Dic tinh 16 xo.
ABSTRACT

During the service life of clutches, the wear of friction surfaces changes its two characteristic
parameters: Friction torque and actuation force. The degree of influence depends mainly on the
characteristics of the compression springs. Therefore, one of the important requirements when
designing a clutch is to select the spring has the appropriate characteristics to minimize the
change of clutch parameters according to the time of use. Diaphragm springs have a nonlinear
characteristic, so if properly designed, it can guarantee certain stability of the clutch parameters.
This paper presents a method of selecting the parameters of the spring so that it is of the best quality
and stable throughout the service life.

Keywords: Friction clutch; Diaphragm spring; Springs characteristics.
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1. PAT VAN DE

Lo xo dfa (con goi 1a 16 xo mang) duge
sir dung ngy cang rong rai dé tao luc ép trong
ly hop ma sat cia céc loai 6 t6, do c6 diic tinh
wu viét hon so vm 10 xo tru (hmh 2) Nho cb
d4c tinh phi tuyén, nén lyc didu khién Iy hop sit
dung 16 xo dia nhé hon so véi ly hop dung 16
xo try. Hon nifa, khi dia ma sét mon luc ¢ €p cia
16 xo dia khéng bi giam tuyén tinh nhw dbi véi
16 xo tru ma tham chi con c6 thé ting. Nhimg
tinh chét dic biét trén din dén anh hudng phi
tuyén ciia 46 diy ciia tAm ma sat (thay dbi theo
dd mon) t6i cac théng s6 hoat ddng ciia ly hop.
Vi véy, cac téc gia di nghién ciu vi dé xuft
phwong phap xéc dinh céc thong sb thibt ké
cia 16 xo dia, nhim dam béo sy én dinh cia
cac thong 56 dac trung cta ly hop (luc ép, hé
56 dy trit, luc didu khién, cong trugt,...) trong
qué trinh sir dung.

2. DAC TINH CUA LO XO PIA
Lo xo déng vai trd tao huc ép dé sinh ra
mb men ma st cn thiét cho ly hop M, :
M,=M, .. (1)
Trong d6, B 1a hd s6 dy trix va M, 13

md men cuc dai cia dong co dbt trong.

Pé tao ra dugc md men ma sit nhu
trén, 16 xo phai sinh ra mgt lue ép F:

FN = ﬂ Memax (2)
#R,z

Vi p 13 hé 56 ma s, z 14 b d6i bé mat
ma sét va R 14 banh kinh trung binh cia dia
ma sat.
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Hink 1. So d tink todn 16 xo dia.

Déi voi 16 xo dia (hinh 1), néu gia thiét
tist dién cta n6 khong bi bién dang, Iyc ép cb
thé duge tinh nhu sau [1}:

F,= 6(b c),fln [[H /——)[H 05/;]»(}1] 3)
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Hinh 2. Déc tinh din hi ciia 16 xo dia

Trong cong thic trén, cac théng s6 kich
thuée duge thé hién trén hinh 1 va E’ la mé

dun dan héi twong dwong;:
E
E'= 4
7 @
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Véi E- M6 dun dan hdi cua vat ligu:
E = 2.10° MPa, v- Hé s poisson: v = 0,26.

M&i quan hé gifta luc ép F,, voi 40 bién
dang ciia 16 xo f, dugc tinh toan theo cong thirc
(3), thé hién trén hinh 2 chinh 13 dic tinh dan
hbi ciia 16 xo dia. Khi ly hop & trang thai déng
v6i cac bé mit ma sat chua bj mon thi 1o X0
chiu bién dang £, va sinh ra luc'ép Fy. pé ngat
1y hop, 10 xo phai chju thém bién dang 1a A va
Iye ép tuong tmg kic ndy 14 F°. Gid sir dia ma
sat bi mon di mét lugng 14 A, thi luc ép cia 16
0 khi ly hop & trang théi déng Ja F”.

Duya trén cong thuc (3),cd the xéc dinh
céc diém cyc dai va cye tidu trén dic tinh bing
céch 1y dao ham hai vé theo thoi gian va cho

% =0. Sau khi bién i ta dugc:

af’+a,f+a,=0 (5)

b-a b-a 2
Véi: g =] g =2, o =m+H.
G a= (b c) A=y ATH T

Céc nghiém cua phuong trinh (5) f, va
f, chinh 14 céc gi tr] bién dang tuong tmg voi
F, cuc tiéu va cyc dai:

P +.Ja; ~4aa,
127

2a,

Thay céc gid tri f, va t;vao cong thirc
(3), ta c6 thé tinh duoc céc gia tri twong mg
Fromin VA By

Nmin

©®

3. LUACHQN CAC THONG SO KET CAU
3.1. Lira chon diém lam viéc ban dAu

Tir déc tinh cia 16 xo (hmh 2) ¢b thé

thy, khi dia ma sét chura bj mon, diém lam viée
1a (f,, F,,). Sau mét thoi gian sir dyng, dia ma
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sat mon din nén diém lam viéc s& dich chuyen
sang tréi. Néu ban dAu, nguodi thidt ké chon
diém 1am viéc tuong Gng véi F e thi trong
qué trinh sir dung lyc ép s& giam lién tuc. Hg
qud 13 hé sb du trit B bude phai chon dit 16m &
tranh hién trong truot do lwc ép gidm theo d§
mon céc dia ma sat. Piéu ndy 1a khong hep Iy
vi ting p ddng nghia véi ting mé men ma sit
mét cach khong cén thiét. Boi vay, khi thiét ké
nén chon diém lam viée ndm trong ving gma
F s VA Fy,, - Vi cach 13m nay, nguti thiét ké
dat 2 muc 'neu ddng thai: Thir nhét, lyc didy
khién s& nhd do F*,, < F,, va thr hai 12 khi dia
ma sat mon lyc ép khong nhitng khong bj giam
ma con ¢6 thé ting (F”y>F,) nhu trwdmg hop
thé hién trén hinh 2. Nhé d6 ma khi thiét ké Iy
hop véi 10 xo dia, hé sb B nén chon nhé hon so
véi trudng hop st dung 1o xo try.

3.2. Lya chon cac thong sb cia 10 x0

Tir so db trén hinh 1 ta thiy, duomg
kinh ngodi ciia 106 xo 2b dwgc chon theo dudng
kinh ngoai cia dia ma sét, nén dé dat dugc
dudmg dic tinh mong muon, ngudi ta co thé
diu chinh cac théng s con lai. Trong d6, anh
hudng 1ém nhét toi dic tinh 13 cac théng sé H
v h. Theo [1], céc thong sb nay khong nén lva
chon d6c 13p v6i nhau ma duge danh gis thong
qua ty s6:

A
A= D

Theo kinh nghiém, A thuéng duge chon
trong khoang 1,5 - 2,8.

Véi nhitng 1ap luan nhr trén, cac théng
$8 co béan cia 16 xo dia duoc lva chon theo so
b nhur mé ta trén hinh 3.
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Tinh f1, £2. Prax.
Pymin. fo

fink 3. Sor 36 thudt todn lya chon cdc thong
56 cita 16 xo dia

Bing cich 1am nhu trén, v6i mdt bd

' lleu cy thé da duoc lva chon ngum thiét

i ¢6 thé x4c dinh dugc céc thong sb két

u cia 16 so d4p tng cac yéu cau nhu 4
nh bay trong myc 3.1.

B6 s6 ligu tinh to4n ban déu dd dugc
a chon nhur sau: M, = 96 Nm; B=13;u=
3;z=2; a=9,5% D =200mm; d=150mm,
= 200000MPa; v = 0,26; b = 106mm; ¢ =
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25mm; e = 25mm.

Trong qué trinh tinh todn, céc gid tri
cua h, H va a dugc thay dbi dé dat dwgc muc
tiéu d2 dinh véi Af, duge chon biing 0,2mm.

3.3. Két qua

Bai toan duoc 14p trinh va chay trong
phin mém MATLAB va cho két qua nhu
sau: h = 2,4mm, H = 4.5mm, a = 79mm va
ty 6 H/h = 1,875 (dwdng s6 1 trén hinh 4).
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Hinh 4. Két qua tinh todn cho 3 gid tri H/h
khdc nhau

Véi lyc ép chn thiét E,=2377N, bién
dang ban dhu cda 16 xo khi ly hgp & trang théi
déng 13 5,25mm. D& ngit ly hop bién dang
thém ciia 16 xo 1a khodng 3 mm, nén tdng blen
dang cira 16 xo khi ly hop & trang thai ngét 13
8,25mm, twong tmg v6i F* =2076 N. Nghia [a
e ép gidm so véi trang thal ly hop dong, didu
nay cho phép giam lyc didu khién trén ban dap.

Téng 36 mon cho phép caa cic bé mit
ma sat clia ly hop 6 t6 con thudng 1a 3mm, nén
khi bj mén i da, bién dang cia 16 xo 6 trang
théi ly hop dong 13 2,25mm. Lyrc ép lac ndy la
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F” =2611N, vén Iém hon so véi lye ép ma 16 xo sinh ra khi céc dia ma sit chura bj mon.

Nhu vy, véi sy lwa chon nhnr trén, ly bop sé& phét huy t6i da 2 wu diém 16n cia 16 xo dia so
véi 16 xo try 14 giam luc diéu khién va khong giam luc ép khi cac dia ma sét bj mon.

bé thay 10 dnh hdmg cia ty s6 H/h, trén hinh 4 con thé hién mot s trwomg hop tinh tein
v6i céc ty s6 khac nhau. Tir két qua trén, c6 thé théy ring H/h ting thi d6 cing giam.

Chc két qué tinh todn thé hién trén hinh 4 ciing cho thiy, vi tri dat dugc cuc dai va cye tid
cia lyc ép F, gan nhur khong thay dbi theo ty s6 H/h. Tuy nhién, gid tri cyc dai va cuc tidu cla Iy
nay lai thay dm manh theo H/h nhu trén hinh 5. C6 thé thiy ring, ca hai giA tr P V8 Fy déu
gidm manh theo ty 6 H/h,

Cic tinh toan trén day dirgc thuc hién véi diéu kién khong thay dbi chc kich thudc bao clia
16 xo dia (duoc chon theo kich thuéc cia dia ma sat). Piéu nay tao dleu kién thudn loi cho ngudi
thiét ké, vi c6 thé thay ddi céc thong s6 nhim dat dugc dic tinh mong muén ciia 16 xo ma khong céin
chon lai dudng kinh ngoai cia né.

Dic tinh phi tuyen ciia 16 xo dia t2o nén mét wu diém dic biét cia nd 13 dam bao hrc § ép
khéng giam trong subt qua trinh sir dung. Két qua tinh toan thé hién trén hinh 6 cho thiy, véi cic
thong s6 ciia 10 xo duge Iya chon mét cach hop 1y (duong 1 trén hinh 4), he s6 dy trit B cia ly hop
khéng nhig khong gidm theo d§ mon cic b mjt ma sat ma con ting lén dang ké.

3500 — — - — — s e ——

TyséHh

Hink 5. Anh hung ciia ty 56 H/h dén cic gid tri cye dai va cuc tiéu ctia lwc ép il
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116 s dur triv
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D§ mon céc bé mit ma sit (mm)

Hinh 6. Anh huong ciia d6 mon cdc bé mdt ma sét t16i hé s6 du triv

Véihé 6 B duge lya chon ban du be"mg 1,3, khi dfa ma sat mon din hé sb nay ting lén i gia tri
cdaip_, =155, saudoglamdanchotulkhldomondattm3nunﬂuhésé[3— 1,43. Nghia 12 khi dia
184t mon tox da, hé s8 dy trit vin 16n hon so véi thiét ké. U thé nay cia 16 xo dia cho phép ngudi th1et
giam hé sb dir trit B, nhim giam kich thudc va khéi lwong cia ly hop ma vin dam béo khé ning truyén
3 men clia né trong qué trinh sir dung. Tuy nhién, dé tin dung duoc wu didm trén cia 16 xo dia cin ¢6 sy
1 chon mét céch hop 1y céc théng s6 cia né.

KET LUAN

Cackét qua trén cho thy, dic tinh cita 10 xo dia dnh hudng rt Ién dén chat Trgng 1am viée clia nd.
o thin dudng ddc tinh nay lai chiu dnh huing manh cta céc thong 56 két cdu. Vi véy, trong qua trinh
&t ké ly hop viée lya chon hop 1y céc thong sb kbt cAu ctald x0ld rét quan trong, Dé dat dugc diéu nay,
thé sir dyng nhidu giai phap khéc nhau. Baz béo ndy d d& xult mot phwong phép trong dbi don gian
hiéu qua dé x4c dinh céc thong s6 két chu ciia 16 xo dia nhim phét huy t4i da céc wu diém ciia n. ¢
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