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Abstract : In evaluating the strength and behavior of a constant velocity joint for a compact drive shaft considering a
quasi-static state, the analysis has been carried out with the plastic deformation behavior of a cage where the fracture is
mainly reported. The analysis was conducted according to the actual experimental conditions by simultaneously imposing
low rotational speed and torque that are in a quasi-static state. The elasto-plastic material properties were set to the cage. The
cage rotates while making contact with balls, an outer race and an inner race. It was found that the effective plastic strain at
each location of the cage increased in the form of a step, and the increased location was determined according to the phase
angle. The plastic deformation position in the cage could be verified through the analysis of the contact force between the
parts according to the phase angle representing the cylindrical coordinate system.
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CF : contact force, N
S : stress, MPa

TOP  : top position in cage window

Tripod Join
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B : ball Ball Cage I;;:j; Outer
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Fig. 3 Analysis conditions for simulating quasi-static state
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Fig. 6 Distribution of the contact pressure(CPRESS) of cage
with respect to positions according to the phase angle

ojAel M fraidW@Eol WA= F-9):= Fig. 5
EAE 71F(POST), 71014 21E4-9] i (ToP), 3
FABOT)ANA vheERt] wjioll, o] Hgjo] Fabs)= 5
S-S 1 29 314 91319 97d7tell whet Al st
Fig. 6”7} 2t} Fig. 60141 Z42ke] -9]o] A5wigh

A At Al F71ekaL 9l o, o] Alo] x| ¢]
Qo] 54 91Ag BaetEA AR AL 15

0

[‘IO o

f] rE pm rﬂ

AA
o

.
T3

7 1 2)9] Aebd-e Eol oF 20, 100522] 9447 9

A& A w), 5 Bo] oF79] vpelA] Y50 % So7}

7] AAFshs A4 Eto]H AR ETE AR o] &

Aol A up o5 ke 7] Al#FEE w] LERT o]

Qlow B elgst Axte AYzhE ] 244
sate] Kol

)= =
BE] A

=

B =
N OB ot il 2 R

0

oT

A= ﬂo} Llez
(F-Tangential), & H‘% J 6]:(F-Amal) O]-% o A
AT, ol G A e = 913zl ue} 2 s
F a9y S353% laﬁzi TABE RETLe Bl
ol2g T 2 weld 5 rk. a4 ¢ HF 5ol
A1}E o] 83l A TAES T

_&

TET
=

311 23 Aol Y&
I AleIA 9] HEFH & 8] 218k 6709 & T 1
W o] A3E o]-8-alSitt Fig. 70 A1 =3 A o)A

487



Hyoungwook Lee « Jun Young Jeong « Hosun Cho - Byung-ki Oh

o] HE3le2 ofe] Mo wsts Fej= el 2t
sl wel dAgh YR ghEel yERdT
F-RadialZ} F-Tangential> <] YElA] ko Alo]#|
£ gro = ol AL Qe 2 2= F-Axial W&o sh
Zo] F= yepdt] o] gk 33 Y, -9 ghol
23] Yep, o] gk AlolA & gro® will= sk
o]ar, Fo & QFE o E Y= slro s B otk

ol whE} @) Fo] idel il Ay HuA=
W ks, Fig. 79] ofeflof o] 531 Je= A S
AT Alo]A7F & E] WF o2 Soj7hE F ISE A%
of| A Eo] Ao|AE FEE FE| = TOP F-2o] I5+
= FEF e, 7P g5l A thA] gekess of
120% T3 o] A I TOP H-320] F&5]= 5 2ol Alo] A
5 Bojg7lal JE RS & 5 vk Ao A7t a1 wp
220 2 9128 2700 A I Eo] Alo|AE & ko
=2 Zojgd7]ar lrk o] A¥= Fig. 69014 UERdt 59t
2 o] o] &3}z A X5}

BOT7} &55= A2 Alo|A7t S22 o] 53k
A, Aol HAH A BAsH=H, o] FHlE EAE
oA 373 B, SHEJAES] Ao|A = T4
2] 9l Ao] ohel EF o) olalo] &0 7 SolA]
Hgstar ks A S o nl gt

Ball Load on Cage Window
T T T

T T

——85— F-Radial

© F-Tangentail |
Lo FAx

o) & OF-Magnitude |

L b0

o0 Tangential

Contact Force [kN]

0 50 100 150 200 250 300 350 400
Phase [Degrees]

90 Plotted Turns = 24.3 ~ 25.2
o120 14 60 —&— F-Radial
Compressmg F-Tangentail
Top Face gﬁ‘:’x{ 7o, — == F-Axial
150 5 5 30 O F-Magnitude
o]
\\ ©-0. .
27 ﬂ&f Compressing
& Top Face
180 14 ) 0
Compressing_ g

Bottom Face

210 Q f /330
0. > COmpressing
Top Face
240 300

270

Fig. 7 Variation of the contact force between the ball and
the cage window according to the phase angle
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