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Effect of Initial Plate Thickness and Reduction on Cladding Ratio of

Hot-Rolled Clad Steel Plate
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Abstract Effect of the initial cladding ratio 5.40% ~ 15.53% with 0.45C steel, NM360 abrasion-resistant steel,
310S and 316 stainless steel 5. 1 ~15. 2 mm initial cladding plate and Q345 carbon steel 82. 7 ~90. 0 mm initial base plate
and the total reduction 35% ~75% on cladding ratio of clad steel plate hot-rolled at 1 150 ~1 000 °C has been tested and
studied by using two-high reversing mill. Results show that as the resistance to deformation of cladding plate (316 and 310S
steel ) is larger than that of base plate ( Q345 steel) , with increasing reduction the cladding ratio of plate increases, and the
larger the initial cladding ratio, the increasing cladding ratio of hot-rolled plate more obvious; as the resistance to deforma-
tion of cladding plate (0.45C steel and NM360 steel) is smaller than that of base plate ( Q345 steel) , with increasing re-
duction the hot-rolled plate cladding ratio decreases; the relation between change rate Y of synthetic relative reduction of

cladding ratio and strength difference S; is ¥ =( —0. 12 0. 17) + (0. 068 +0.004) S,.
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Table 1 Analysis of cladding and base metal of hot-rolled
clad steel plate /%

prig = C Si Mn P S Cr Ni

2 Q345 0.16 0.37 1.44 0.013 0.002 - -
HE 45 0.47 0.25 0.65 0.011 0.0074 0.12 0.084
NM360 0.17 0.38 1.28 0.014 0.0052 0.23 0.034

316 0.05 0.64 1.20 0.046 0.013 16.40 10.16

310 0.08 0.42 1.30 0.037 0.014 23.54 18.16
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Fig.1 Process schedule for measuring stress-strain curves of
materials at elevated temperature
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Table 2 Initial thickness of cladding and base metal of clad
plate and corresponding initial cladding ratio

EAR  HERE/mm  EREE/mn ZEREH/%
9.2 88.2 9.45
15.0 84.0 15.15
3108/Q345 15.0 82.8 15.33
NM360/Q345 15.2 82.7 15.53
45/Q345 15.0 83.9 15.16

Fig.2 Structure morphology of NM360/Q345(a) ,316/Q345(b) and 45/Q345(c) steel clad plate,vacuum 0.1 Pa and total reduction 75%



F RENHREANETENRAEZARRESEELNEH 45 -

| (b)

1100°C ZEEEHK /5™

| (e

H N 7 /MPa

3108 [ 1200 C EHHEZEK /"
e I
316
3108
345
.......... Q 316
"""""" = NM360
1000°C ZEEHEFE /s 7 ‘-----—----4-5 ..........
Q345
0 0.2 0.4 0.6 08 0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8

-4

B3 SIRME(a)1000 C;5(b)1100 C;(c)1200 CHYELRFI-FER A ML
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Fig.4 Effect of total reduction on cladding ratio of clad steel plate, CR- cladding ratio, Re-
Reduction: (a) initial cladding ratio 5% , 10% and 15% , 316 stainless steel; (b) initial cladding ra-
tio 15% , cladding materials 310S, 316, NM360 and 0. 45C steel
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