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Study on Surfacing Technologies of Wrapper Rolls and Deep
Camber Rolls Used for Reolling Mill
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Research Institute, Central Research Institute Building & Construction, MCC, Beijing 100088, China)

Abstract: Adopting YJ356 — S and YJ358 - S welding wires developed by Welding Research Institute of MCC,
the wrapper rolls and deep camber rolls used for rolling mill are repaired, and the surfacing technologies are par-
ticularly researched. The surfacing microstructures of wrapper rolls are tempering martensite + bainite + sorbite
+ carbides, and that of deep camber rolls are tempering mariensite + dispersion carbides. After tempering
treatment, the hardness of the surfacing layer of wrapper rolls reaches 59.9HRC and that of deep camber rolls
reaches 63.1HRC. The result of wearing test shows that the relative wear — resisting coefficients of YJ356 — S
and YJ358 — S surfacing metals are 0.105 and 0.121 respectively, both have excellent wear resistances. In addi-
tion, the electromagnetic stirring added in surfacing molten pool is help to increase the hardness and reduce the
hardness difference of surfacing layer, it also improves the wear resistance of surfacing materials.
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Table 1 Chemical composition of surfacing metal on wrapper rolls and deep camber rolls %

C Si Mn Cr Ni Mo w v Nb Co HEY %
0.55~0.75 0.2~0.8 1.0~2.0 4.5-~6.5 1.5~2.5 1.0~2.0 0.3-0.8 3.0~4.0 0.3-0.8 1.0~2.0 BIEBEIER
0.08~0.16 0.2~0.7 1.0~2.0 11.5~14.0 1.0~2.0 0.5~1.5 RERIERE

0.65~0.8 0.2~0.7 1.0~2.0 4.5~6.5

2.8~3.5 8.5~10.5 1.0~2.0

0.5~1.0 1.0-2.0 BSHIKE
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Table 2 Process parameters of surfacing
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Fig.1 The sample figure measuring hardness
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Table 3 The compositions of surfacing metals
HHEES C Si Mn Cr Mo Ni w v Nb Co RE £iE
YI356 - S 0.68 0.62 1.78 5.87 1.94 1.46 0.66 3.45 0.56  0.0035 BiBBTHR
ff TWH-12-S  0.26 0.44 1.89  5.89 1.02 1.08  0.24 BRESEHH
YJ104 - § 0.12 0.42 1.84 12.7 0.95 1.51 RERIEE
YJ358 - S 0.73 0.54 0.74 5.97 2.96 9.58 1.44 0.92  0.0053 HREEITHEKE
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Fig.2 Microstructure of YJ356 — S surfacing metal cross — section

B3 YB8-SHEENSREEESMAAER

Fig.3 Microstructure of YJ358 — S surfacing metal cross — section
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Fig.4 Microstructure of TWH — 12 — S surfacing metal
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Fig.5 Microstructure of YJ104 — S surfacing metal
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Table 4 Macrohardness of surfacing metal

sy o 184 B (HRC)

1 2 3 4 5 6 7 8 9 10 1y
. Y1356 - S B 55.1 55.6 54.9 56.1 55.7 55.8 55.3 56.4 56.7 55.6 55.7
Bl kEx 59.2 59.4 60.1 60.6 58.9 60.3 59.7 60.5 60.4 59.8 59.9
) YJ356 - § Bk 56.7 57.2 57.2 57.4 56.9 56.3 56.5 57.4 58.1 56.3 57.0
(o ggdEsE) MkE  61.3 62.4 60.9 59.8 60.7 61.4 60.5 59.7 61.6 61.3 61.0
A& 49.6 49.9 48.5 49.1 48.6 50.1 50.5 48.9 48.5 49.3 49.3

3 TWH-12-§
& Bl k& 52.5 53.4 51.7 52.0 51.9 53.1 52.7 52.2 52.6 51.8 52.4
. YI04-s B/ 41.1 41.9 2.3 2.7 41.5 40.9 41.7 42.3 42.4 41.9 41.9
g k& 39.9 40.1 40.5 39.6 41.1 39.7 39.9 40.6 40.8 40.2 40.2
p Y1358 - $ B 57.8 57.6 58.3 57.5 58.6 58.0 57.1 56.9 57.5 57.3 57.7
EAAE  62.6 63.4 63.5 63.0 62.9 62.7 63.1 62.9 64.1 63.1 63.1
p YJ358 - $ BE 59.0 58.7 58.3 58.9 59.3 59.2 58.7 58.8 59.4 59.1 58.9
(s ggide) MBS 64.1 65.5 65.2 64.7 64.9 64.5 65.0 64.6 64.2 63.8 64.7




.66.

WA

2007 &4 28 &

MHERRE HRBEASXABMHBEES s, M
HESBEXEIHERSRENEERERAKR, L
HEMBEE TZ MR E &=/, MmE[#R
HIRBERMIIEINERERFATER. FIb,
ERREX S, RINBEEHETZENRE, HEEE
EET MR TR, A REETREEE
FEXTBE L TN B B T 20, KB RIS
BENTGEEN, A THRIEE Y., X5R@ER
B kT &b, RN R T SRR E BB EAIAK
SRRSO X,
3.4 DLRIEFHEERET
HESBENABETHERERABRERIE S
YI356 - S MR & BRI TWH - 12 - SHIEEREE,
IR &M TR RO B, IR B

900

L —e— RN
B o0 | —a— Imeams

BER

—o— R Im e
—a— IR RS

MR (HV)

0 8 6 4 2 0
IR E RS £ F ERE B/ om

B 7 YI358 - S HEJR & R BOBE B 40 o 4%
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100 t T . Table 5 Thermal fatigue test results of surfacing metal
o8 6 4 2 0 -2 -4 -6 spge  AF RRE KH/_ BAKE/mm
B R PR LR -A 57 TH BE B/ o HE  E/C ®) WEE  PHE
B 6 YI356 - S 3484 R 69 B 43 7 i 4% Y1356 - S ! 20-60 200 028, 046,
. . P . 2 20-~600 200 0.21, 0.22
Fig.6 Microhardness distributing curve of | 20-60 20 020 011
YJ356 - S surfacing metal 5 TWH-12-5 2 20~600 200  0.48, 0.29 0.27
o HEREAHBARGER
Table 6 Wearing test results of surfacing metal
B 2Ly BHE BHRNE FHRE AA x4 i
Hib/%
HRRS 58 mE/ BB/ BB/ * % BEN
1 6.963 40 6.924 95 0.038 45 0.552 17
YI356 - S 2 6.952 40 6.915 90 0.036 50 0.52500 0.550 94 0.121
3 6.992 10 6.951 85 0.040 25 0.575 65
Y1356 - S 1 6.917 40 6.893 55 0.023 85 0.344 78
(e BB ) 2 6.907 90 6.875 45 0.032 45 0.469 75 0.359 82 0.079
3 6.907 50 6.889 20 0.018 30 0.264 93
1 7.082 60 7.045 20 0.037 40 0.528 05
YJ358 - 8 2 7.070 80 7.031 00 0.039 80 0.562 88 0.477 56 0.105
3 7.051 90 7.027 80 0.024 10 0.34175
Y358 - S 1 6.888 40 6.863 45 0.024 95 0.362 20
Chue B ) 2 6.690 80 6.668 35 0.022 45 0.335 54 0.335 83 0.074
3 6.811 90 6.790 80 0.021 10 0.309 75
1 9.177 20 9.099 10 0.078 10 0.851 02
i TWH-12-§ 2 8.974 60 8.898 50 0.076 10 0.847 95 0.843 10 0.185
3 9.537 05 9.457 86 0.079 19 0.830 34
1 5.527 00 5.290 70 0.236 30 4.275 38
Q235 2 5.516 90 5.249 60 0.267 30 4.845 11 4.562 57 1
3 5.419 50 5.171 98 0.247 52 4,567 21
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Fig.8 Surfacing process of wrapper rolls and deep camber rolls
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