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New Materials Characteristics of Pinch Roll for Hot Strip Mill
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Synopsis:

To improve materials characteristics of the coiler roll for hot strip mill, we have carried out
the material development by the CPC production technique. Also, we have developed the
pinch roll which the thermal load is higher than the coiler roll. In the pinch roll, the high
tempetature hardness characteristics of the roll surface is important. Therefore, we improved
the material for the conventional coiler roll, and the high-hardness material for the pinch roll
was developed. For the conventional and developed materials, fundamental physical
properties, mechanical properties, and various efficient comparison tests responding to the
using environment in apparatus level were done. As a result of characteristic evaluation and
prototype manufacturing, the development material can be expected to extend the durability
of pinch roll for hot strip mill.
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Fig.1 Construction of coiler in hot strip mill
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Table 1 Chemical composition for conventional and

developed alloy

Alloy Composition (wt.%)
0.6C-3Ni-14Cr-81

0.6C-3N1-14Cr-S1 + 0.5 special element
0

0

Conventional

Developed  (.6C-3Ni-14Cr-S1+ 1.0 special element

).6C-3N1-14Cr-S1 + 2.0 special element



Table2 Experimental conditions of seizing test

Counterpart material SUS430

Size of counterpart piece ¢ 100 X 15mmt
Size of test piece ¢ 80 X 10mmt

Load 50kg

Rolling velocity (Test piece) 50rpm

Sliding ratio 10%~60%
Temperature of counterpart material 850°C
Cooling conditions Water cooling, 600cc/min
Test time Tmin
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Fig.2  Typical microstructures of conventional and
developed alloy : (a) conventional alloy, (b)
developed alloy (0.5%), (c) developed alloy
(1.0%), and (d) developed alloy (2.0%)
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Fig.3 Relationships between hardness and aging
temperatures
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Table 3 Result of thermal shock test

Test temperature

Alloy 600°C 700°C 800°C
Conventional alloy )] X X
Developed alloy (0.5%) O X X
Developed alloy (1.0%) ) X %
Developed alloy (2.0%) X X -

O : Nocrack , X ; Crack, - : No data

Fig.4 Appearance of thermal shock testing piece: (a)
conventional alloy, (b) developed alloy (0.5%), (c)
developed alloy (1.0%),
(2.0%)

and (d) developed alloy

10mm
Fig.5 Appearance of thermal shock cycle testing piece:

(a) 5 cycles, (b) 10 cycles, (c) 20 cycles, and (d) 30
cycles
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Fig.6  Photos result  of test

under different sliding conditions:
(b)70%

showing

seizing
(a) 40% and



Table 4 Result of seizing test

Shiding ratio
Alloy 40% 70%
Conventional alloy O AN
Developed alloy (0.5%) O A

Width of seized band (O @ ~~0.5mm, A 0 0. 5mm~ 3nim)
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Fig.7 Result of differential thermal analysis

Fig.8 Manufacturing of the roll material by CPC
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