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Abstract

Possibility of applying new roll materials (FRM roll materials), which are consisted of high speed
tool steel reinforced with alumina fiber, to work rolls for hot rolling process is investigated by
several laboratory tests. The FRM roll material expected to have superior tribological and
mechanical properties, have been manufactured using sintering method (Hot Isostatic Pressing
process) with which ceramic content can be increased. Wear resistance and mechanical properties
and hot rolling characteristics of the materials were investigated, and the FRM roll material was
found to have three times or more wear resistance, a little lower rolling force and friction coefficient,
and same or more thermal crack resistance and higher tensile strength in comparison with high
speed tool cast steels. Therefore, FRM roll materials are expected to be used for hot rolling as high
performance roll materials instead of high speed tool steel.
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(b) SIC fiber

X1 &y hTLZED FRM #O#BR%E
Microstructure of FRM materials after hot press
(A): ALQ, fiber, (B): SiC fiber, (C): High speed steel maitrix
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Microstructure of representative FRM materials made in this study on trial

F1 FRM R ORER x2 GHEREABROEKM
Compositions of FRM samples Experimental conditions of hot rolling wear test
FRM-1 High speed steel roll material : 80 vol.% Roll disk Material HSS, FRM
Al O, fiber (aspect ratio: 50) : 20 vol.% (test piece) Temperature 500 °C
FRM.2 High speed steel roll material : 80 vol.% Size ¢80 x 10 mm
ALQ, fiber (aspect ratio: 20-40) : 20 vol.% Material disk Material S45C
FRM.3 High speed steel roll material : 90 vol.% (opposite piece) Temperature 850 °C
Al O, fiber (aspect ratio: 50) : 10 vol.% Size ¢ 165 x 15 mm
FRM-4 High speed steel roll material : 75 vol.% Load 196 N
AL O, fiber (aspect ratio: 50) : 25 vol.% Rotating velocity of roll disk 500 rpm
Slipping ratio 11 %
Coil of induction Lubrication Water (no oil)
heating Revolutions 5000
Furnace gzpescig: Nozzle for Tension Coilor

Opposite disk
(Material disk)

Pyrometer

=

= =]
Nozzle for [ | o7
I3

lubricant

(mm)
. water coolant

Roll disk

(Test disk)

3 HEERBEFER RO BIKE
Schematic diagram of hot rolling wear tester
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detector

roll coolant

Cooling box
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lubricant
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Schematic diagram of hot coil rolling mill
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#=3 HEEEREROEMS
Experimental conditions of hot rolling test

Roll Material FRM, HSS roll
SPCC coil
Thickness: 1
Rolled material I? fiess: Lmm
Width: 50 mm

Length: 1000 m

Temperature of furnace 1000°C (N, atmosphere)

Rolling velocity 80 m/min

Entry side: 588 N

Tension . .
Delivery side: 1177 N
Reduction 28-37%
Roll coolant Water spray (at delivery side)
Lubrication Nothing
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Amount of wear by hot rolling wear test
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Roll profile after hot coil rolling test
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Wear depth of roll after hot coil rolling test
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coil rolling test
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Comparison of forward slip and friction coefficient obtained
by hot cail rolling test
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Roughness Ra of roll surface after hot coil rolling test
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X 11 ZHEEZEEDO FRM-1 O—IL#RED SEM BE
SEM image of surface of FRM-1 roll sample after hot coil
rolling test
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Microstructures of cross section of roll samples after
thermal shock test
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