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Analysis of Rolling Contact Fatigue for PM-High Speed Steel by X-ray Diffraction

| olEty, wHTF, WES LSA’
AYen MzSetn 77| AHHEFH MESHAFSR

ABSTRACT Recently, PM-high speed steel(tPM-HSS) has reportedly been a good

alternative material for rolling mill because of its superior performance to conventional

HSS. This paper has been aimed to investigate the possibility for application to rolling

contact element for PM-HSS by X-ray diffraction technique.

The X-ray elastic constant for PM~HSS has been found by X-ray diffraction during the
four-point bending test. Residual stress and half-value breadth on the contact surface
during rolling contact fatigue process by X-ray diffraction have also been measured.

The result of this study shows that the application of X-ray diffraction technique to

PM-HSS could be as possible alternative material as conventional HSS. Half-value

breadth on rolling contact surface by X-ray diffraction is not changed during rolling

contact fatigue process. On the other hand, the residual stress is changed. This suggests

that dislocation reaction has been hardly occurred in rolling contact, depending on

supersaturated carbon in PM-HSS.
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Table 1 Composition of testpiece

C Si |Mn | Cr | Mo | W V | Co

1.29 1 0.36 | 0.33 | 4.35 | 4.76 | 6.42 | 2.86 |0.026
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Fig.1 Confuguration of testpiece and opponent
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Table 2 Conditions of X-ray diffraction

Elastic Constant]|  RCF test
Tube of X-ray CrK e
Diffraction plane a Fe(211)
Current and voltage 30kV,30mA
Irradiation area 2x2 mm?
Time constant 4 sec
Filter )
Scan speed 1" /min
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Table 3 X-ray elastic constant (MPa)
Before HT After HT
SKH51 -388.6 -377.3
(-367.5~-409.6) | (-357.7 ~-369.9)
PM-HSS -383.2 ~385.1
(-345.9~-420.8) | (-348.9~-421.4)
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Fig.5 change of half-value breadth during the

rotation number
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Table 3 Result of X-ray diffraction

Dittraction | Distance of | Half-value Integral
y Hsrdness

Angle Plane Breadth Intensity

(HaC)
(28) (a) 26) {cps)
Before [155.836}1.1714| 2.612 {67,800 | -

Q-7 |154.270(1.1750 | 5.076 |52,400 | 65.7
Q-SZ—T [153.825]1.1760 | 5.236 | 44,500 | 65.8
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