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Stress Analysis of Cross Groove Type Constant Velocity Joint

gobOOoOdH. SAITOOO0O0O0O00T. MAEDA

The driveshaft is the part that transmits the vehicle's engine torque and rotation to the tires, and
predicting the stress of each component in the CVJ, a major part within the driveshaft, is important to
creating a strong CVJ design. However, because contact between each such component is complex, a
formula for effectively calculating such stress has not been established. This paper introduces a stress
analysis model that, with the aim of developing an effective design tool, we constructed utilizing the finite
element method and taking contact between components into consideration. Validation results are also

presented.
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Schematic view of driveshaft
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CVJ constant velocity mechanism
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Inner ring and outer ring ball grooves
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CVJ contact load condition
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3300000000

oobooooooooooboocooooooobooooo
gooboodoobooooooooooooooooon
oooooooooooom

ooooooooboooboboooboooooon
CAEO0OODOODODODDOOODDOOOOODOODOOOO
OcCADOOOO0OOODOOOOOOODODOOOOOO
cooboboooboooooooooobooooobooboooon
Ooo0oooooooooooOo cCAbDODOOOOO
cooobobooobooooooooooooooboboooon
oooo

74

goooooo
|
goooo
()00 O0O0OO0O0O0OO0DO0OoOooOooO
oooooon
Boundary condition
3400000

FEMOOODODOOOOOODOOOOooooood
oopooooOoOooOOoOO0O0OO0OO0O0ODOOCAEDODOOO
0000000000000 0000D0O0OUO0CAED
gobooobooooooooobooooooooono
oooooooo200000000002000000
gobooobooooooooobOoooooOooono
Ooooooooooooooooooomilooo
gobooooooooooooomm

ooooooo
Finite element mesh

JTEKT Engineering Journal No. 1007 (2009)



gooooooooocecvaooooo

JTEKT

40000400

ooobooooooooobooooooboooon
gioobooOoooOoooobooooboooooooboon
ooboooooboooobobooooobooboboooooon
gooooocvoooooo looooopoooo
oooooooooog

cooooooooobOobooooocoboola
cooboboooboooooooooooOoooboboooo
gobobobooooooooobooobcizoooodgon
cooboooobooooooooooooooooon
oooooooooo

0i130boooooooooooooooooon
oooboooooboooooobooooobooobboooo
cooboobooooboooooobooooobooooobboooo
000000 20000000006000000 10
cooboboooboooooooooooooobooboooo
cooboboooooooooooooOoooooboboooon
oooooooooooooooooooo evioo
cooboooooobooooooono

oooooo
OINOD DoDoooooboutono

ooo E;

oooo 0000 0O 000
0 1pulse/revl]

gio0000000000
Retainer strain measurment
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Retainer stress distribution

—

goooooo

00 ||
-0

0 2 000
O00000NIm

4 000

6 000

gl1z00000000000000
Loaded torque and retainer bar stress

@O0A

(byooB

0130 0o0gonoooooooo
Contact surface pressure between ball and retainer

75



JTEKT

oooooooooo cvaooooo

sugpoougcevauuudn

ooboooooooooobooooooboooboooon
100 D00oOoooooooooooooooooO
gooooooooooooo vLooooopoooo
coooboboooobooooooooooooooboboooon
coooooobooooooooooooooboboooon
cbOoooOoobOoooOoooocbooocbooooooo
OoT-NOOODODODOOOO0O00000o0o0o0o0o0o0o0o
0000000000 oo0O00ooo0o00ooo0mSN
O000o0oo0000b0140000T-NOOOOO
Oo0oooooooD Ad0OdODOOoOooBOOOOO
ooooobooOO0oooooooooboobbooboooon
SNOOOOOOOO AOBOOOODOOOODODOO
gooooooobooo20o0cCcvJoooooooo
ooooboooooooooboboooo

Oo0o0ooooooooooDi140 SNOOooOoOoO
cooobobooobooooooooooOoOoOoooboboooon
cooboboooobooooooooOooOoboooobooboooo
coobooooooooooo

1
o r A
L
- ML\‘\ A\\\A\
oo Mo K-
O }‘\A
O L
O
5 AOOOA
L AODOOB
1 10 100 1000 10000 100 000
gooo
(@T-NODODOOOO
1
or 'y
L ‘A\A
O A ~-
O i & }AL
O L AT~ A
O
o L
O L
o | AOOOA
AODOOB
1 10 100 1000 10 000 100 000
oooo

(b) S-NO O O O O +CAED

0140VLOOOOT-NOS-NO O
VL type driveshaft T-N and S-N diagrams

76

euuoouggno

oooooooobooooboooboboooboooo
gobooobooooooooobooooooOooono
ooooon

goooooooooooooooocecviooog
ooooooooooooocvooooooooo
gobooobooooooooooocOoooboOooonon
gobooobooooooooooocooooooonon
goboooboooobooooooooooooooon
ooo0o0o0 FFOOOO0OOOOO0OOODOOOOO
oopboooboooooooooboooooOooDo
OooooOdOdCAEOOOOOOODOOOODOOO
gopbooo

/ooy

coooooooooobooobooboooboooo
gobooobooooooooooooooboOoooo
gobooobooooooooooocooooOooonon
gooo

cooooooooooboocoobobocooboooo
ooooooooooOoooooUooooCAEDOO
gobooobooooooooobooooboooooDo
goooooooooooogooocviogoooodg
gboboooooooooooobooooooooDo

god

-

oooo”
T. MAEDA

oooo”’
H. SAITO

" 0000000D0000DO0O0O00O0

JTEKT Engineering Journal No. 1007 (2009)



