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Prediction of Residual Fatigue Life of Bearings

Part3: Application of Leaky Rayleigh Wave

oooooM. KIOOOOOON. OGUMA

The purpose of this study is to analyze the fatigue rate of bearings by a non-destructive procedure.
In previous study, authors proposed a X-ray diffraction method and surface horizontally polarized share
wave method. However hardened ball bearings were not dealt. In this paper, a leaky Rayleigh wave (LR
wave) method has been discussed. An ultrasonic transducer has been developed, which can generate
LR wave propagating in the subsurface of an inner race. LR wave velocity measurement system has
been constructed with this transducer. High accuracy data within +0.37m/s standard deviation has been
obtained. The relationship between the fatigue rate and the LR wave velocity has been established. From
the experimental results, it is possible to say that the fatigue rate of ball bearings can be predicted by LR

wave velocity.

Key Words: rolling bearing, fatigue rate, nondestructive evaluation, ultrasonic transducer, leaky

Rayleigh wave
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Layout of electrodes (view A in Fig.1)
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Separated LR wave from reflected wave
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Relationship between inclination of measured surface
and measurement errors of LR wave velocity
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temperature and those of LR wave velocity

42300000000

oooooooobooooboooboboooboooo
goboooboooooommooboooooooooon
+07/m/s0000000000O00+0M4ns000O0O
goboooboooooooooobooooooooono
Oo0oooOoooOds5SnsO00b00ooooooon
gbobooobooooooooooocOooobooOooono
gbobooobooooboooooooooooooonon
gooooo

2
y=-5.03x

2
= 1
#
;‘e 0 1 1
Ho
B
T 1 T

-2

-04 -0.2 0.0 0.2 0.4

BEfERRE, ns

E9 COJO0XRGmEDREESLREERAERED
Btk

Relationship between reading errors of zero cross points

and measurement errors of LR wave velocity

43000000004

O0ooooooOo0oooooooooooooD 200
ooooooooooooOoooooooooe20600 O
gboboooboooooooooobooooooooono
ooooooooooog/MHzOOOO

00200000000000030000000
oooooopoosS00000ooOoo0ooooon

JTEKT Engineering Journal No. 1001 (2006)



goooooooooooooboooooooobood

JTEKT

0000000003 00000000000 NolO
3 026.1m/s0O0No20 3 0262m/sO0 00000000
ooo0oo 037m/s0036m/s0 0000000000
gobooboobbobboobooboba

0000000008 000m/sO
Results of LR wave velocity measurement

od

ubodoobddLrrogd

510000000000
cooooOO0OO0O0i1o00O0OOOO0400000
cbOoooOooobooobooobooooboooooo
00000o00o00o0ooooo117kNOOOOO
4 000min""000000 VGO DOODODOODOOO
cooboboooboooooooooooOooobooboooon
OooooooooooooooooolmmbOnOnd

PREDET
Ev o7y 7

—auH
J1Vigh

fatans

_ﬁg v 7 b

| I

10 57 VBERENR 55 s BRI DBERS

Schematic diagram of test equipment

gooooogl”
Test conditions

ooo Ooo0ooobooOoooo
gooogg 6206
oood
goOo:.00o0oooa
oooo 11.7kND 0D 00O 0O 3.1GPald
oooo 4 000min""
oo gooooveesoooooooo

JTEKT Engineering Journal No. 1001 (2006)

O000D0000o0o00ooooooooooo 40
000oo00oo0ooooooooDoD LRODODOO
0000420 000000003000000000
goboooobooboobbooboobboobd
goboooobooboobbooboobboobd
gooboboboooooobooboboboboo
oooooooo

52000000000 LRODODODO

400 00000000000 LROODODOOOO
giigogogobobobooboboooooooon
LROODDODODODOO0OODO00ODO00O000000
gooogooboobobooobboooobobooodg
gooodooooobbbboboodooooooo
LROODODODODOODOODOODOOOO"00000
goboobooobooboobbooboobn

3040
/0”
i PR
® - /3/
=303+ w9
y/ 2 4
% W ®—No.1
& .4;7‘ —+—No.2
& 3030 W —B—No.3
A —A— No.4
i
N
3025L : :
0 500 1000 1500
BlERREE, h

11 EEREERE S LREEROERY

Relationship between running time and LR wave velocity
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