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Table 1 Experimental conditions of wet rolling-sliding
wear test at high temperature
Counterpart material §45C

Size of counterpart piece ¢ 100 X 15mmt

Size of'test piece ¢ 80 X 10mmt

Load 10kg
Rolling velocity 500rpm
Sliding ratio 5%

Temperature of counterpart material 600°C

Cooling conditions Water cooling, 600m{/min

Test time 2hrs

Table 2 Experimental conditions of seizing test

Counterpart material SUS430

Size of counterpart piece @ 100X 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, 600m{/min

Test time Imin.
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Fig.l Macrostructures and SEM images (b and d) showing
corrosion conditions at roll surface, where (a) and
(b) : Amill, (c) and (d) : B mill
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Fig.2 X-ray diftraction scans showing corrosion condi-
tions at used roll surface for conventional alloy
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Fig3 X-ray diffraction pattern of roll surface used at
different using conditions for conventional alloy

3.2 BAEMOEREMME
3.2.1 RIELE& L =0 0K

TEAeHT & BEE OIZIENY 7eplsy & Table 3 12T,
PEFE 1T 0.6%C- 8 %Cr AT » L ASATH 0 | BEM
TRBESEA X 0 S R A KBS E S H A 720 0.6%
C-14%Cr D4y % HAIC LT 3%Ni &S5 Z
Lok, FEANBEIZRIT S 6 7 = T4 FEEl,
BER LSO, 5RE L8NS R Shvh ottt
DWELH ST,

Table 3 Chemical composition for conventional and
developed alloy

Alloy Composition (wt.%)

Conventional 0.5C-6Ni-7Cr-Si, Mn, Mo,V

Developed 0.6C-3Ni-14Cr-8i, Mn, Mo, Co, Cu, Nb
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Fig.4 Typical micro-structures of conventional alloy :
(a) as cast,

(b) after SA
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Fig.5 Typical micro-structures of developed alloy :
(@)as cast, (b)after SA
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Fig.6 X-ray diffractograms of conventional alloy
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Fig.7 X-ray diffractograms of developed alloy

Table 4 Results showing amount of retained austenite and
area fraction of carbides

Conventional Developed
Alloy
Ascast | After SA| Ascast | After SA
Amount of retained
austenite(%) 10.3 1.5 458 0.5
Area fraction of
carbides(%a) ot ) 102
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Fig.8 Isochronal hardness curves as function of heat
treatment conditions
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Table 5 Room and high temperature properties of materials
All Conditions T8, Y.S. EL R.A. Hardness o Acl Ms
oy nditr o

. ¥ (MPa) | (MPa) | (%) (%) Hs) | (x10%C) | (C) | (O
RT 860 800 0.00 0.00 75

Conventional at - 13.2 570 210
at 500°C 900 820 0.30 0.20 35
tR.T 910 890 0.20 1.80 75

Developed |— (1.7 670 | 202
at S00°C 950 900 0.22 10.00 57

a :Coeflicient of expansion (20°C~800°C)
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Table 6 Result of seizing test

Sliding ratio
Alloy
40% 50% 60% 70%
Conventional x X X -
Developed O O A A

Width of scized band (2 : ~0.5mm, A : 0.5mm~3mm, > : 3mm~)
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Table 7 Result of salt spray corrosion test

Alloy Conventional | Developed
Weight loss 48hrs 0.0200 0.0049
(mg/mm?) Ratio 1 1/4.1
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Fig 12 Photos showing result of high temperature oxidation

test: (a) conventional alloy, (b) developed alloy

Table 8 Result of high temperature oxidation test

N 900°Cx24hrs
Test conditions
Weight gain (g/m”**hr?) Ratio
Conventional 5222 1
Alloy
Developed 2.18 1/24.0
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Table 9  Result of thermal shock test

Test temperature
Alloy
500°C 600°C 700°C 800°C
Conventional @] O O O
Developed O O @] O
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Fig.13 Photos showing corrosion different of coiler roll
used at A mill; a) conventional alloy, b) developed
alloy

Table 11 Comparison result of wear resistance for coiler

roll used at A mill

Table 10 Result of high temperature wear test Alloy Using period|Wear amount| Wear speed |Wear speed
Alloy Conventional Developed (day) (émm) |[(dmm/Month)] ratio
Weight loss 2hrs 284 55 Conventional 96 2.70 0.84 1
(mg) Ratio 1 1/5.2 Delveloped 74 0.58 0.24 1/3.5
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Table 12 |ZBETFH & OTHRERENED HlEhs AT
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Fig.14 Photos showing corrosion different of coiler roll
used at B mill: a) conventional alloy, b) developed
alloy

Table12 Comparison result of wear resistance for coiler
roll used at B mill
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Alloy Using period Wear amount| Wear speed |Wear speed
(day) (¢mm) |(émm/Month)| ratio
Conventional 85 0.95 0.335 1
Delveloped 85 0.17 0.060 1/5.6
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