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Characteristics of High Freqbuency Induction- Hardened Bearing Steel Produced by VIM
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£ B VMol &8 AR 055wt.% C-1.68wt.% Mn & AHestel 255 4245 voj=zte) S4¢ 2. A
Fel AWEE DIN 50602¢] o1& K4gtol 6412 2 Fo} ¥ vehete}. 155 $E458 AL o 25mme] FEAHS 2
o] 717 ERAGSo] YYUec] FFAY submicron=719 lath 2 uAbol et ERASS] Yy HAAE W2
AQe Ao 22 £ 492 kgmm g Fhohe RAFA SREAGNA AAHATh HAWE AZAY F AW AR Aol
A 249 vladEE $EAHY A%l v RS & 500 Aol7HA Frkekch T AEF IS A AE dehle 93
£ BRIARE o 100 ol wszem] W4¥-4eia (white etching area) & Jehlgich. S0 H2AY + 499
A== A3}, o] WA $A o4 Fodo] 4AHT WA

Abstract Characteristics of high frequency induction-hardened bearing steel have been investigated using 0.55wt.%
C-1.68wt.% Mn specimens produced by vacuum induction melting (VIM). The K4 value in DIN 50602 of the speci-
mens was assessed to be 6.41, high level of cleanliness. The specimens were high frequency induction-hardened to
form heterogeneous submicron-lath martensite in the surface hardened layer with about 2.5mm in effective depth.
Rolling contact fatigue tests were conducted in elasto~hydrodynamic lubricating conditions under a maximum Hertzi-
an contact stress of 492kg mm™2 It was found that microhardness in the subsurface, up to about 5004m in depth,
below the raceway of rolling contact fatigued specimens was increased in comparison with that of induction-hardened
layers. The depth of maximum microhardness-increased region was about 100g#m from surface, showing white etch-
ing area. Crack initiation and propagation in the white etching area below the raceway of rolling contact fatigued speci-
mens were observed.
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Fig. 1. Schematic diagram of front view of rolling contact fa-
tigue (R.C.F) tester.
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(1)
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v ok (0.28)
P, : 7}81 A 813 +2 (148kgf)
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R, : disc crown radius (6.35mm)
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Photo 1. Scanning electron micrograph showing pearlite in hot
forged specimen.
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Fig. 2. Microhardness variation as a function of depth from sur-
face in the induction-hardened layer, before and after rolling
contact fatigue (R.C.F) test.
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Photo 2. Optical micrographs showing (a) fine martensite in in-
duction-hardened layer before rolling contact fatigue and (b)
decayed martensite in rolling contact fatigued specimen.

Photo 3. Transmission electron micrograph showing hetero-
geneous submicron-lath martensite in induction-hardened
layer before rolling contact fatigue.
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Photo 4. Optical microgragh showing white etching area in roll-
ing contact fatigued specimen.
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Fig. 3. X-ray diffraction patterns of induction-hardened layer,
before and after rolling contact fatigue (R.C.F) test.
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Fig. 4. Weibull analysis of rolling contact fatigue lives of the
specimens.
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Photo 5. Optical micrograph showing crack initiation and propagation to flaking in white etching area of rolling contact fatigued

specimen.
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