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Manufacturing and Improvement of Work Roll for Hot Strip Mill by Using CPC Process
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Synopsis:

FUIJICO has been producing work roll for hot strip mill by using CPC process. The work
rolls are greatly related to quality and productivity of the product produced in steel works.
Therefore, it is important to respond at various quality and cost necessary for the work roll
from steel works. In this paper, the challenge of the improvement on the work roll
manufacturing in our company is described. Productivity improvement and characteristic
improvement of the work roll are expected, by applying various new techniques as follows:
original regeneration technique, heavy-duty machining technique, friction-welding technique,

i

heat treatment technique and new materials design technique.
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HiCr : High Cr cast iron
HSS : High speed steel
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Fig.1 Wear resistance of work roll for hot strip mill at
finishing stand"
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Fig.2 Schematic diagram of CPC process 2
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Fig3  Schematic diagram of regeneration work roll’’
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Table 1  Roll performance effect for regeneration

work roll”
Roll . st
) Cost .
performance performance
Centrifugal cast HSS 1 1 1
CPCHSS 1.5 1.2 1.25
Re-CP HSS 1.5 1 1.5

Roll performance : Rolling amount of production per 1 mm roll

consumption in diameter on the average

.

' 55% reduction

[t Reduction (effect of regeneration work roll)
[[]  Welding
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[ cpc

Fig4 CO, reduction effect for regeneration work roll”
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(b) Machining for regeneration work roll

Fig.5 Heavy-duty machining lathe for regeneration

work roll

Table 2 Comparison of machining condition

Conventional  Developed
Speed (mm/min) 20 20
Feed (mm/rev) 0.8 0.5
Cutting depth (mm) 3 15
Cutting quantity (cc/min) 48 150

3. 3 BRI R

AT —7 v — ) VREERINC, YHah B ORI
HifizIcAT 52 T BAEY—7 n—1ofiligEa
R E . & BIZm VX 0RO B BEM DO FA]
FNAREL 725 ¥, Ytk Cld, B R Y—7 n—
VDB FTEGED T2 O E BRFHT K D BRI R O BR %
17> C&7, Fig6 IL, ALY —rm—1
RIEDEETETH D,



3.1 BT L7-®mY . HAEY—7 a—/ LoD
FERE T I TA B R 2 VT D, BUR, EIoisssc
(IR EDEH B O & B Ok TR, i T2
DLHLERY, fEa X OB TR SN,
27T, Fig7 o ko, Bl snzy —7
71— VIR DFEFERA 7> B B A BT - B L, CPC AL

Fo THREMLEE LTARES & BRI EE S T2 Z LTk » T,
RMEZAPFHE IR & it TR O (20% 24 L down) |

a2 hkE (T0%LL E down) 23A[REL 7257~
o5 AT b RS 5756889 53 2 BURE L T 5.

Fig.6  Friction-welding machine
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Fig.7 Workroll manufacturing by friction-welding
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Fig.8 Heat treating furnace
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Fig.10 Microstructure of high-speed steel



Table 3 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 10kg
Rolling velocity 600rpm
Sliding ratio 5%
Temperature of counterpart material 600°C
Cooling conditions Water cooling, 600m{/min
Test time 50min& 1 5min
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Fig.11 Result of wet rolling-sliding wear test
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Fig.12  Production transition of work roll
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