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Structure and Properties of Restricted Hardenability
GCr4 Bearing Steel

Wei Guoneng, Yu Feng and Xu Da
( Central Iron and Steel Research Institute, Beijing 100081)

Abstract The structure and properties of GCr4 bearing steel - [. 00% C, 0. 40% Cr, 0. 03% Mo, 0. 034% Al, 10 x
10 [ 0] heat treated by cross section induction heating and quenching (840 +10)C + tempering (150 ~ 160 °C) have
been tested and researched. Results showed that after heat treated the case structure of GCr4 steel consisted of twinned mar-
tensite and dislocation martensite, and the core structure was troostite + sorbite. The hardenability of GCr4 steel ( J60,
3.0 mm) was markedly lower than that of GCrl$ bearing steel - 1.01% C, 1.52% Cr, 11 x10™°{ 0] (J60, 4.5 mm) , the
impact toughness and fracture toughness K. of GCr4 steel increased respectively by 66% ~ 104% and 67% as compared
with that of steel GCrl5 heat treated by (840 +10) C quenching + (150 ~160) °C tempering, and the contact fatigue life
of steel GCr4 increased by 12% ~26% as compared with that of steel GCrlS.

Material Index Restricted Hardenability GCr4 Bearing Steel, Structure, Impact Toughness, Fracture Toughness,
Contact Fatigue Life
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Table 1 Chemical compositions of test GCr4 and GCrl5 steel /%

AP C Cr Mo Mn Si S P Ti Al [o]
GCrd4 1.00 0.40 0.03 0.18 0.21 0.008 0.010 0.005 0.034 0.001 0
GCrl5 1.01 1.52 0.08 0.36 0.30 0.010 0.012 0. 005 - 0.001 1
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Fig. 1 Morphology of case, transition region and core structure of steel GCr4 treated by induction heating and quenching: case- (a)

twinned martensite, (b) lath martensite, x30 000; transition region - (¢) twinned and lath martensite, x30000, (d) troostite, x25000; core- (e)

troostite, (f) sorbite, x45 000
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Fig.2 Hardenability curves of steel GCr4 and steel GCrl5
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Fig.3  Impact toughness value (a) and elevated temperature tensile properties (b) of steel GCr4 and steel GCrl5
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Table 2 Test results of contact fatigue life of steel GCr4
and steel GCrl5
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Fig.4 Failure probability - cycle number ( P-N) curves of con-
tact fatigue life test of steel GUr4 and steel GCrl5
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