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Abstract — An internal friction model was developed to model the frictional behavior of automotive Constant
Velocity (CV) joints by using the test data from an instrumented CV joint friction apparatus with actual driveshaft
assemblies. Experiments were conduced under different realistic operating conditions of oseillatory speeds, CV
joint articulation angles, lubrication, and torque. The experimental data were used to develop a physics-based
semi-empirical CV joint internal friction coefficient model as a function of different CV Joint operating param-
eters. It was found that the proposed friction model captures the experimental results well not only the static
behavior of friction coefficient, but also the dynamic friction terms, which is the main source of force that causes

vehicle vibration problems.

Key words — constant velocity joints( 5 & 2 ¢l E), friction model( "+ 2 R d), static friction(?d A =} 2,

dynamic friction{(-2-% 7+

718 &Y
a o EY A AR U 12
b EgEe) 712 7o)

15
R, ] EdH]
T, 1 5% ZE oY B2
a & g9 sl
B B XUES HEy
p TS B 3 ¢
A e Al
uo R A

AR AYAA} : chulhee@inba.ac.ke

oAl - ‘ a ¢ c = e s
$4 2UEE ANROE AF FE AP TEE

F& o, o3l 5 ZRNEE AA| AlE R (self-

cenferingyS F38lo] EA] & 3 BEAE AAYI

r 4

2ol FHHAE FIEY BlEle] £ XF A%e B
Atk B Aqorle & el ZRAE) vlg] W &
74 (plunging) A5 71AA Ee] ol8EAL Sl B
Zlolst (wipod) 55 FEL] FUA o - n}
#Z nde gxsluat sui(12] BHe] B RE
rdo] #e AporE APHela APH vz
A e ANl S 8 AR AsS sidske
H ARESITH3) 2y ol#s AP mde &
e B0l AN 4 F7e Uil zEE T ¢l
) etk wEkA, B =R F8 EEe AR A
Aeke sk oA A AE 7S EffelRt F

215



% z9lee] 28e Ftos sk U= Y 1}
z < Aaske Aoltk. ol8id ZE nid
S& X0 E AF7|E A

o
sl 54 2= ue) nje Zgsked A8

s zoEap ulﬂear)r 2 o2 SI% ok 44

o Py 0 7E MY 2L B3 Tiseka 4
A vk A% 2R3 £% v AF 2R ARkEE
B4 ZQUE B 7k A mdske dudr. me
A, AR R A% B B SHRAE Wy

po] 23k o] WE FFL vl 4 A Bk

2. O S5

sl A9 gEIs gNe AgHes 54 2E
U TS 399 + AEs 44 2 A% HR,
AeHon AU ARl A4 el S

g TPk ABR TEHET AMgHHo BUY

Es

&5 9 =] 2E AAVUSTH AX E= LA
(Static Torque Generaton)Z /3= oItk o3 4
5] AR 54 e Y ok ke £9 A

.- o™

3]

A=

T UFE AT F UES Hof AT A4 T =
2 ]

2-1. 0|11y tf ++8 d|

nh 40 T3k A7 B 2QES] YR wE
HFAUEE olslshztl BRslt}. o)A
FUEE vneY(liding flo] 5 FERoll-
Wb stedol St} Ex] gk Wbl Bzt
o Tty el gF FHEo
(micro-slip) W&ol P12 whgo] wgsA Hct, v
8 o] FEBE FI) 98l 54 Qe A
AelMe 34 Fie} dve A vy Eau
+2US #Y9sIHT) Fig 12 o7 o=

€9 HE HAFT Stk &9 W% 4‘—_1—7‘%2}([))
AR AE 7KL tge #Aes x8Y
ik,

A rlo o o

Journal of the KSTLE

10
,l

8
L
s
o

2 4
7]

2

""""" Linear Curve Fit
Average Line

0 2 4 6 8 10 12 14 16
Articulation angle, g {°)

Fig. 1. Slip ratio in terms of articulation angle, f.
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Fig. 2. Measurement of friction coefficient with a
pin-on-disk tribometer.
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Fig. 3. Experimental data and static friction model.
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Table 1. Empirical coefficients of friction model

Ci 3.86x 107

Co 1.34x10™

Cy 4.50x107

Average Cos 2.35x107
(stationary) Ces 3.33%x102
friction model Css 1.04x10*
Cy7 1.00x10™

Cs 247%x107*

Ceo 425%x 107

Dynamic Car 4,00x10™
friction model Ca 8.40x107

Table 2. Empirical parameters of simulation

Properties Grease A Grease B Dry

My 0.06 0.09 0.30

A 0.0071 0.0074 0.01
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