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Failure analysis of cracked surfacing layer of remanufactured
large hot-rolled backup roll

NIE Binying

( Chemical and Biological Engineering College, Yichun University, Yichun 336000 ,China)

Abstract. In order to investigate the cracking failure mechanism of surfacing layer on the remanufactured large
hot-rolled backup roll at the early stage of service, the hardness, microstructure, and fracture morphology of
surfacing layer were characterized and analyzed. The research resulis confirmed that the cracking failure
mechanism of surfacing layer was low-cycle contact fatigue failure. Since the content of residual austenite was
too high and the content of martensite phase was relatively insufficient in the surfacing layer, the hardness and
strength of the surfacing metal were lower, which reduced the contact stress fatigue resistance of the surfacing
layer of remanufactured hot-rolled backup roll. The high-temperature tempering heat treatment was adopted to
promote the transformation of residual austenite to martensite in the surfacing layer, which could effectively
control the content of residual austenite and martensite in the surfacing layer on the roll surface, enhance the
hardness and strength of the surfacing layer on the roll surface, avoid the cracking of the surfacing layer, and
thus improve the quality stability and service life of remanufactured large hot-rolled backup roll.
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Fig. 1 Crack morphology of surfacing layer of remanufactured hot-rolled backup roll and cutting position of specimen: (a) crack

morphology of surfacing layer on the roll surface; (b) cutting position of specimen (c) fracture morphology of roll sur-

face after peeling off the cracked surfacing layer (d) magnification view of position "H" in Fig. 1(c) ; (e) magnifica-

tion view of position "C" in Fig. 1(c)
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Table 1 Chemical composition of surfacing layer of remanu-
factured hot-rolled hackup roll (wt % )
C Si Mn P S C Mo Ni V Fe

033 0.93 0.35 0.018 0.009 51 L24 2A 0.9
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Fig. 2 Indentation morphology of microhardness for surfacing

layer of remanufactured hot-rolled backup roll

2. 3BHERFE BN

FIFZeiss DIM=gAH AR X 2L 8RR PEHT
4% (ARFAED) B8 B PGS 7 R Th S B A AL
SOREEHER E AR TH L AT HIE SN E3
P o AT L, HERR E AT BN AR EFEIR SR
R BLER AR LS D B RB T AT AR B85
Rz o Hodr PR B AR MG T B e B
EHE WEISFAAT R (BB E TS E
e 4

B EPIBRINS

*

AR — 500>
SHHEERILSOREEEEEAR

Fig. 3 Metallography of surfacing layer on the surface of

remanufactured hot-rolled backup roll
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Fig. 4 Distribution of contact stress between backup roll and

work roll
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Fig. 5 Cross-sectional microstructure of burst block of surfacing layer of remanufactured hot-rolled backup roll along axial direc-
tion (the x direction in Fig. 1 (&)) (@) macromorphology of cracked surfacing layer; (b) microstructure at position

UAnN in Fig. 5(a) ; (c) microstructure at position "jB" in Fig. 5(a) ; (d) microstructure at position "C” in Fig. 5(a)
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Fig. 6 Microstructure of cracked surfacing layer of remanufectured hot-rolled backup roll along radial direction (the y direction

in Figc 1(a) ) (&) crack moiphology of surfacing layer; (b) hardened structure of surfacing layer
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Fig. 7 SEM observation of fracture morphology of cracked surfacing layer on the surface of remanufactured hot-rolled backup

roll (&) microstructure at position UA" in Fig. 5; (b) microstructure at position "B" in Fig. 5; (c) microstructure at

position uCn in Fig, 5
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Table 2 Hardness and tensile properties of surfacing layer at

room temperature under two heat treatment processes
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Fig.8 Microstructure of surfacing layer of backup roll under two post-weld heat treatment processes: (a) 560 T x 12 h (b)

560 T x36h
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