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Fig. 2 Effect of roll core temperature on as-cast microstructure of composite roll interface
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Fig. 3 Microstructure and morphology of as-cast SEM at the composite interface and EDS analysis
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Fig. 4 The X-ray diffraction patterns of composite interface
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Effect of Roll Core Temperature on Interfacial Microstructure of Fe-Cr-B
Alloy/ 45 Carbon Steel Composite Roll

YANG Wen—cheng', DING Jia—wei®, GENG De-ying®, DING Gang*, GUO Chang-ging'

(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China; 2. School of Materials
Science and Engineering, Jilin University, Changchun 130022, Jilin, China; 3. Xugong Group Xuzhou Heavy Machinery Co.,
Ltd., Xuzhou 221004, Jiangsu, China; 4. Jiangsu Huifeng Machinery Manufacturing Co., Ltd., Taizhou 225307, Jiangsu, China)

Abstract:

In this study, a Fe-Cr-B alloy/45 carbon steel composite roll was manufactured by using a liquid-solid
composite casting method, in which the Fe-Cr-B alloy melt was poured into a mold with an electromagnetic
induction heating 45 carbon steel roll core in an electro-slag casting equipment. The study focus was on the
influence of the preheating temperature of roll core on the microstructure of interface of the composite roll.
OM, SEM, EDS were used to observe the microstructure characteristics of interface of the composite roll,
the phase composition was measured by XRD, and the hardness was tested by Vickers hardness tester. The
results show that the interface was formed by the cladding sub-region, composite interface region and roller
core sub-region. The microstructure was mainly composed of fine pearlite, ferrite and a small amount of M,B
and M;(C,B) in the composite interface region, retained austenite, eutectic boride and martensite matrix that
distributed certain amounts of granular precipitates in the cladding sub-region, and ferrite and pearlite in
the roller core sub-region. When the core temperature was increased from 900 °C to 950 °C , the composite
interface area was enlarged and the metallurgical bonding quality was improved.
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Fe-Cr-B alloy; preheating temperature; composite roll; composite interface; microstructure
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