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Evaluation of Rolling Contact Fatigue Crack Propagation by Using High Frequency Ultrasonic Testing
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Table 1 Condition of rolling contact fatigue testing

Crack initiation = Crack propagation

UNRIEN DM E Reg/EsE D, QUT Bearing type 51106
L0 S HHoBEREZRCLT, UT \ig)% Ball size X number 1/4 inchx3
BT 5, @UT thORBRTICO & 72 5 i Load 4.9 kN 2.2 kN
B CIEEE S 52 5T, X 25ERE Maximum contact pressure 3.7 GPa 2.8 GPa
W), O ZHERRBRLO UT FEifgn b X Semymg]or axis of contact area 1.07 mm 0.82 mm

s B e Semi-minor axis of contact area 0.20 mm 0.15 mm
it AL mRST S, OmHEIcLY Turbine Oil VG356

I05%, Il = S o Lubrication .

SHROWSZWET D, ®FYLRDPLH (Ol bath)
ELTEEHORE S LBEIZ XML 7= FEM Rotational speed 2500 min'!

ETNEERT D, OiREITHRE Z 7
SZHHO A Kyw OSCHME & @0 = 2R A

Number of cycles

DFERDIEET 2 AP GFOND X I FEMITIC KLY p 2 HEET 5.
Table 1 (2RI & ZFE A & & Il AR O ERE) Rk 2 n 3. SRR o 2

5X 103 cycles

2.5X 106 cycles

Table 2 Condition of ultrasonic testing

_ . . . R Frequency 200 MHz
7 A b EWZPOETICIE, ATR LR, BUEEEKIC ¢ 0.1, WS 01D R Probe diameter 2 mm
JVREAT L7, Table2 & = AERMRBRAIZICIT S UT &tk 2md. & Focal distance 2.9 mm
JERBRIZHK T2 AKplE, UT B 63 LzERHoBATmoR S, Brimd Beam diameter 11 pm
BICLVHELE-EXHOBEI 2K L7 FEM TS A2 HWCEE L. Scanning pitch 1 um
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Fig.1 FEM model
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Fig.2 Crack propagation test results obtained by UT Fig.3 Relationship between maximum contact pressure and ratio
of allowable crack diameters calculated by FEM. The
ratio is calculated as “FEM calculation assuming p’ “/
“stress intensity factors handbook calculation”.
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