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The Influence of Subsurface Defect on Stress Distributions under Rolling Contact Fatigue Conditions
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Subsurface defects, such as inclusions or pores in bearing steel are known to have detrimental effects on flaking-type
failures of rolling contact fatigue. The influence of subsurface inclusions or pores on stress distributions must be
investigated to examine dynamically the relationship between subsurface defects and rolling contact fatigue life. In this
study, 3D finite element analysis was performed on stress distributions around inclusions and pores. Stress distributions
become most concentrated and show the largest effect when a pore exists in the matrix. However, there is practically no
difference between the matrix without defects and that with a pore at a distance of 2.3a (a: pore radius) from the pore
center.

Key Wordsrolling contact fatigue, inclusion, subsurface defect, finite element method

100000 000000 00000000000 ooon
0000000000000 D0D00oDoOoOon

vbbootbboboobobuoboodod 0000000000000 00o0ooooo
0000000000000 000000O0O0n OOODO00O0000000MO00000
0000000000000 000 00000 D0O0O0O0O00O0O0OOoOOCo ™™ OooOn
0000000000000 00000000n QOO0 O0OLOOO00O0O00O00000
0000000000000 000000000 Q0oL OOOLOOODOOO0OO0000
0000000000000 000000000 QooLoOO000

ooood 0000000000000 0000O0On
vbootobboboodouoooodod 0000000000000 00O0oO0ooooo
0000000000000 0000000oo OooOO0O00O0OO00000O00000000
0000000000000 000DoOoOon OooOO000O0OO00000O00000000
0000000000000 D000Do0on OooOO0O0O0OOO0000000000000
0000000000000 D0O00DoOon NooO0O0OOOOOO0OO0001000000
0D 0000000000000 0O0DOOn OLoOOOOO0OOOOO00000
0000000000000 D000DoOoD
0000000000000 D000DoOoD Z
0000000000000 00O00DoOon
oooDoOoooDooo

0000000000000 0000O0

0000000000000 00000

0000000000000 000000

0000000000 0000000

0000000000000 0000n

[m}

O
O
NooDo0D000O0o0oDoDoOoOoOoooo
oooooooooooooogoooog
oooooooooooooogoooog
gooooooobooooooooono
oboooobooooooooooooon
ooo

gboooooooboooooooooon

ginoooooooogooooad
Crack caused by subsurface defect

Oooooooooogao
Oob0boooooofoao
Oooooooooogoao

O
O

24 Koyo Engineering Journal No.166 (2004)



00o0o0O000000000000000000D Koyo

000000000000 0O00000000 00000000000 00000O0O0000

0000000000000 000000000 0000000000000 O0O0O0O0O0O000

000000000000 0O00O0O0O0O0n0 000000000 MMOO0D0000ooo0ooo

0000000000000 O0000O00000

200000 0000000000000 O0000O00000

0000000000000 0000O00000

pooodooooozoooooooood 0000000000000 000000000

poboooooooooooooododod 0000000000000 000000000

00000000000 00000000000 O0000e 20 mO 000000000000
ooooooooo 0030000

) «
\\\ S

%

R

Rolling direction

—T
‘Tll

/

Hertzian circle

I

X

Matrix |9 ‘mﬁm o
TS flocald O

Inclusion (or Pore) T

gz20000000000
Outline of calculation model

03000ooooooog

Mesh distributions around the pore
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