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Investigation of Surface Microstructure of Back—up Rolls Steel

Under Contact Fatigue
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(a. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling, b. National
Key Laboratory of Metastable Materials Science &. Technology, College of Material Science and Engineering,
Yanshan University, Qinhuangdao 066004, Hebei)

Abstract: The microstructure evolution of Cr5-type back—up roll steel used for back—up roller has been in-
vestigated before and after the fatigue test by using optical microscopy (OM), transmission electron microsco-
py (TEM) and X-ray diffraction (XRD). Results show that the microstructure is composed of tempered mar-
tensitic, retained austenite and carbides after the heat treatment process of quenched after solution at 940 C
for 2 h, then tempered at 450 ‘C for 4 h. The contact fatigue process leads to finer martensitic microstructure
and the shape of carbides from spherical transform to bacilliform. The behavior of strain induced martensite
occurs and the content of retained austenite decreases from 6.4 % to 0.8% after the fatigue test.
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Table 1 Chemical composition of the experimental steel

(w/ )

Element C Si Mn P S

w/%  0.48~0.58 0.40~0.70 0.40~0.70 <C0.02 <C0.02

Element Cr Ni Mo A%

w/ % 4.50~5.50 0.40~0.50 0.45~0.60 0.10~0. 20
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Table 2 The stress used in the test/(MPa)

The first The second The third The fourth

step stress step stress step stress step stress

1374.9 1587.5 1774.9 1944. 3
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Fig. 1 The P-N (a) and P-S—-N (b)curves of Cr5 steels
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Fig. 2 Microstructure of Cr5 steel after heat treatment
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Fig. 3 XRD analysis of Cr5 steel before fatigue test
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Fig. 4 Optical micrograph of the sample after the fatigue test
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Fig. 5 Optical micrograph of the sample after the fatigue test
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(a) Tempered martensite
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(b) Undissolved carbide
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Fig. 6 TEM results of original sample
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Fig. 7 TEM results of the sample after the test with the stress of 1374. 9 MPa and 2. 796 X 10° N

(b) Bacilliform carbide
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Fig. 8 The relationship between the content of the re-
tained austenite and the depth from the surface to the

core after tested
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