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Hot Deformation Behavior of Bearing Steels and Their
Optimal Hot Forging Conditions

H. K. Moon, J. S. Lee, S. J. Yoo and M. S. Joun

Abstract

In this paper the stress-strain curves of bearing steels at hot working conditions are obtained by
compression test with a computer controlled servo-hydraulic Gleeble 3800 testing machine and
elongations and reductions of area of the bearing steels are obtained by tensile test with a computer
controlled servo-hydraulic Gleeble 1500 testing machine. These tests have been focused to obtain the flow
stress data and optimal hot forging conditions under various conditions of strain rates and temperatures.
The strain rate sensitivity exponent and reduction of area of the materials are evaluated. Experimental
results are presented for various conditions of temperatures and strain rates.

Key Words : Hot Deformation, Computer Controlled Servo Hydraulic Gleeble 3800 Testing machine,
Bearing Steel, Stress-Strain Curves, Hot Forging
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Table 1 Chemical composition of bearing steels

7l & C Si Mn

P S Cr Ni Mo

STB2 095~1.1 | 015~0.35 <05

<0.025 | <0.025 13~16 <0025 | <0.08

SCr420H | 0.17~0.23 | 0.15~0.35 | 0.55~0.9

<0.03 <0.03 | 0.85~1.25 - -
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Fig. 1 Forming velocity
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Table 2 Summary of temperature and strain-rate
conditions employed for compression tests.
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Table 3 Summary of temperature and strain-rate
conditions employed for tensile tests.
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Fig. 2 True stress-strain curves at strain-rate
10s' (STB2)
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Fig. 3 True stress-strain curves at temperature
1250C (SCr420H)
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Fig. 5 The flow stress curve at the temperat
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Table 4 Strength coefficient(C) and strain-rate
sensitivity exponent(m)

Temperature| 90T 1100C 1250C
Strain C m C m C m
0.1 169510096 | 101.7| 0.120 | 65.84 1 0.125
03 194210.0991113.7]0.124 | 6887 | 0.142
05 18401 0.1101101.410.142 ) 60.02 ) 0.167
07 1770 0.110 | 92.79| 0.158 | 56.63 | 0.170
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Fig. 6 The reduction of area curves (STB2)
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