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Material Improvement of Roll for Hot Rolling by Using CPC Process
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Synopsis:

FUJICO has been producing the rolls for hot rolling by using CPC(Continuous Pouring
process for Cladding) process. The rolls for rolling require many characteristics such as
abrasion resistance, therefore the rolls for rolling is cladded by high-speed steel. FUJICO has
improved the materials for rolling rolls to improve cost performance. In this paper, the
evaluation and results of refining microstructure are reported by addition of a special element
in high-speed steel. Addition of special element refines the microstructure, and improves the
abrasion resistance. Developed roll with improvement material obtained good rolling results

compared with the conventional roll.
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Fig.1 Dimensions of specimen for measurement of the
fracture toughness value.
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Table 2 Experimental conditions of wet rolling-sliding
wear test at high temperature

Counterpart material S45C
Size of counterpart piece ¢ 100 X 15mmt
Size of test piece ¢ 80 X 10mmt
Load 10kgf
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
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Fig.2 Microstructures of test specimens. (Type I material)
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Fig.3 Microstructures of test specimens. (Type I material)
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Fig4 Grain size of 2-DAS.
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Fig.5 Results of tensile strength tests.
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Fig.6 Results of fracture toughness tests.
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Fig.7 Effect of measurement temperature on Vickers
hardness.

31

ML OV T, T R ClIskon$E X Ousin
NELIETESETLE D, ko Y N
1D 7ehotc, AT, FHotE X, Y & BTN
(2 & DIHEIME O SE RO H -,

Fig7 IR MRS Cl, W11 (R il &
DOFEC, WEBRICEMEIEH S LoD, WIFhokf
B 600°C LV SR ClIAMI R R T 9 A 40w
LTBY., FFETHIIEDORERETEN LN D,

3.3 =REEFESER

B EERERABRE B A Fig8 | RT, 7RI, A M
FERAHIME (1.0) & LT, oob gl & OMfEEFEM: % Lt
LTS, [ RICHSTIRON, HRAMEEEE
MWNRETHLEANA LN, T2, BHMSFHO
X 91z, ko X OHOUINC & B B E~D%)
FITFEAERIST=0, CHR GO L 5 7Rkt
FY OU, BXOD ML HMO X 2 ek X
&Y DA RN IIIEERENE 2 M) B S, FRCEETR
IR 23 5 b BUMER & 72572,

25

20

L5

1.0

Abrasion resistance ratio

0.5

0.0
A B C D E F G H

Fig.8 Results of hot wear tests.
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Table 3 Results of thermal shock test

No Temperature (°C)
' 550 575 600

A Q O x
B (@] x

C @) O x
D @) x

E @) x

F x

G ©) O x
H X

O:No crack, x :Crack
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Table 4 Solid phase percentage of materials

| Primary | Eutectic | Eutectic | Eutectic

No. 7 MC M,C -

A 320 12.0 0.0 56.0
B 10 | 125 00 | 765
C 315 | 12.0 0.0 56.5
D 87 | 122 0.0 79.1
E 280 122 1.0 58.8
F 7.0 12.6 1.0 79.4
G 27.0 132 1.0 58.8
H | 68 132 1.0 79.0
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Fig.9 Microstructures of CPC roll.
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Fig.10 Comparision of CPC roll surface texture.
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