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Fig. 1 Casting / welding composite roll sleeve manufacturing process
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Table 1 Chemical composition of low alloy steel ~ wg/%

C Si Mn Cr Mo

0.22 ~ 0.30 12~14 15~16 13~15 0.3~04
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Fig. 3 Sleeve
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Fig. 4 Liquidus projection of Fe-Cr-C ternary system
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Fig. 5 Schematic diagram of welding pass distribution of
surfacing layer
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Table 2 Surfacing welding process parameters

FLI/A MLV %/ (mm - st) PEE/mm

5/ (m - min™)

A (L min®) B TR /mm

220 ~ 240 22~24 15 40

22 10~15 10
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Fig. 6 Sleeve with surfacing layer
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Table 3 Chemical composition of surfacing layer  wg/%

WA C Cr
Kilif1 351 15.06
Kmfti2 349  14.96
Killfg3 349 1491
FHE 3495 14.983
Wi 35 15

P 0.05  0.02

R4 BREBHRUZERS

Table 4 Chemical composition of high

chromium cast iron Wy /%
C Mn Cr B Ni Mo
29~31 11~13 24-~26 01~02 04-~06 05~0.7
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Fig. 7 Thermal stress distribution at different preheating temperatures
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Fig. 8 Temperature field distribution of sleeve at different induction heating times
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Manufacturing Process of Bimetal Cast-Weld Composite Roll Sleeve

WANG Di, RONG Shou-fan, LI Dan-dan, JIAO Ren-bao, LI Hong-bo, WANG Jun-fa

(School of Materials Science and Engineering, Jiamusi University, Jiamusi 154007, Heilongjiang, China)

Abstract:

This paper introduces a bimetal cast-weld composite process. The bimetal roll sleeve contains a sleeve of low
alloy steel and a working layer of high chromium cast iron. The composite process is that the surfacing by
welding produces a layer of metal with a lower melting point than the working layer on the cast sleeve, and
then the surfacing layer is used as the intermediate material, and by means of the heat from the preheated
cast sleeve by the electromagnetic induction coil and the heat from the working layer metal liquid poured,
the sleeve and the working layer are tightly combined together. The composition of the surfacing layer
was determined based on the Fe-Cr-C ternary liquidus phase diagram, and the surfacing welding process
parameters were optimized by using orthogonal test method. The stress distribution cloud diagram and
induction heating temperature field distribution of the sleeve at different preheating temperatures were
simulated by using COMSOL Multiphysics software to select the preheating temperature and preheating time
of the sleeve. When the pouring temperature of the working layer was 1 440 °C , the preheating temperature
of the sleeve was 900 °C , and the electromagnetic induction heating time was 60 s, the cast-welded composite
roll sleeve with uniform fusion layer and no inclusion defects could be successfully produced, which verified
the feasibility of the process.
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bimetal cast-weld composite process; electromagnetic induction heating; transition layer
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