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Characteristic evaluation of high-speed steel for steel bar and wire rod rolling
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Synopsis:

FUIJICO has produced a new type of high-speed steel roll for steel bar and wire rod rolling
through the CPC process. With regard to the development of this high-quality and low-cost
material, this paper presents the evaluation method and results of the new high-speed steel
material, the high-speed steel composed of special elements such as V, Cr, Mo and W are
adjusted. The castability, thermal processability, and wear resistance of the new high-speed
steel are found to be equal to or higher than those of conventional materials. Thus, new
high-speed steel is of the expected high quality and wear resistance required in rolling mill

rolls.
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Table 2 Experimental conditions of wet rolling-sliding
wear test at high temperature

Table 1 Chemical composition of sample materials
No. Composition Chal
) A high alloy(High cost) -0.25
Conventional
B low alloy(Low cost) 0.2
C  Crincrease compared to B 0.01
D Crincrease compared to B -0.19
E  Mo,V,W adjustment comparedto B 0.018
Developed .
F  Mo,V,W adjustment comparedto B~ -0.18
(Low cost) ]
G Mo,V,W adjustment comparedto B~ -0.18
H Crincrease compared to B 0.02
I Crincrease compared to B -0.1
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Counterpart material S45C
Size of counterpart piece ¢ 100 X 15mmt
Size of test piece ¢ 80X 10mmt

Load 10kg

Rolling velocity 600rpm
Sliding ratio 5%
Temperature of counterpart material 600°C&800°C
Cooling conditions Water cooling, 600m{/min
Test time 50miné& 1 5min
Load
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(a) 3-point bending test piece



RO.1

02 YT Ty

12.5
10

2

<>

(b) details of notched department

Fig.1 Dimensions of specimen for measurement
of the fracture toughness value
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Fig.2 Result of solidification temperature analysis
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Fig.3 Result of differential thermal analysis

Table3 Result of AT analysis
AT(C)
Differential thermal
Thermometry .
No. analysis
A 123 153
Conventional
B 223 210
C 190 192
D 210 no data
E 214 no data
Developed F 295 no data
G 248 no data
H 180 228
I no data 180
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Table 4 Result of Ms temperature analysis

Ms point (°C)
No. -3°C/min -6°C/min
Conventional A 216 20
B 160 173
C 210 210
Developed H 233 254
I 266 266
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Fig.4 Typical microstructure of sample materials
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Table 5 Image analysis result of microstructure

Carbide area (%)
No. All carbide MC Except for MC
A 252 7.0 18.3
Conventional
B 18.9 10.8 8.0
C 22.7 10.1 12.5
Developed
1 27.0 9.6 174
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Fig.5 Result of hot wear test
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Table 6 Tensile strength and fracture toughness of sample

materials
Tensile Strength | Fracture Toughness
0B Kic
No. (MPa) (MPa-m"?)
A 1274 27.5
Conventional
B 1077 26.0
C 1258 254
Developed

1 1169 272
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Table 7 Total evaluation of sample materials

Material Roll
Heat High
. Treatment . Surface
Characteristics cast . | temperature | Failure ..
(and Matrix Characteristics
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I L/H o o O O
H/H © A

L/H : Low Hardness, H/H : High Hardness
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