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Tablel Welding conditions of specimen

Preto; tc'j:x::s Current | Voltage Travel
Layer | temp. i, speed
(°c) (°c) (Amp.) V) (mm/min)
Under| 300 400 450 27-28 400
Middle|] 300 400 700-750 | 23-24 200
Top 270 400 700-750 | 23-24 200
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TableZ Experimental conditions of wet
rolling-sliding hot wear tests

Conditions
S45C
®100 x 15 mmt
©® 80x 10 mmt

[tems

*Counterpart material

+Size of counterpart piece

*Size of test piece

*Load 10 kg

*Rolling velocity 500 rpm

+Sliding ratio 5%
*Temperature of counterpart material 600 °C

*Cooling conditions Water cooling, 600ml/min
~Test time 2hrs, dhrs

Table3 Experimental conditions of galling tests

ltems Conditions
*Counterpart material SUS 430
*Size of counterpart piece ® 100 x 15 mmt
*Size of test piece ® 80x 10 mmt
*Load 50 kg
*Rolling velocity (Test piece) 50 rpm
* Sliding ratio 10% ~ 60 %
*Temperature of counterpart material 850 °C
*Cooling conditions Water cooling, 600 cc/min
*Test time Tmin
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Table4 Chemical compositoin and properties of specimens

Composition | Condi- | Y. | TS | B | RA | T g, At | Ms
Calp (wt.%) tions ness
; (MPa) | (MPa) | (%) | (%) | (HS) | (x10%/C)| (°C) | (°C)
. at RT 540 740 8 25 68
Conventional| 0.2C-13Cr 134 817 278
at 500°C 400 630 12 35 41
E - t RT 900 1040 6 71
Developed 0-38 14Cr a 12.5 635 | 134
3Ni-Others | ¢ 500°c | 610 | 890 5 10 45
o. : Cocflicient of expansion, ox : 20~800°C
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Fig. 1 Typical microstructures of conventional alloy
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(a) As cast (b) After heat-treatment

Fig. 2 Typical microsiructures of developed alloy
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Fig. 3 Experimental and calculated X-ray diffraction

scans for conventional alloy
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Fig.4 Experimental and calculated X-ray diftraction
scans for developed alloy in as cast
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Fig. 5 Experimental and calculated X-ray diffraction
scans for developed alloy after solution
treatment and ageing treatment

Tableb Results of volume fraction of relained
auslenite and area fraction of carbides

Developed
After SA

Alloy Conventional
As cast

Volume fraction
of retained 14,2 66.7 1.0
austenite (%)

Area fraction
of carbides 8.9 1.7 9.6
)
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Table6 Result of high temperature oxidation test

600°Cx12hrs 900°Cx24hrs
Test conditions Wei'ght Weight gain
gain Ratio (a/ Eopi) Ratio
(gr/m”-hr) i Sk
Conventional 0.58 1 572 1
Alloy
Developed 0.09 1/6.4 0.96 1/6.0
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Table7 Result of thermal shock test

Test temperaturs
Alloy
500°C 600°C 700°C 800°C
Conventional O O O O
Developed @] O O O

QO :No crack initiation, X :Crack initiation over Tmm.
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Table8 Result of sall spray corrosion test

Alloy Conventional | Developed
Weight loss | 48hrs 0.0255 0.0061
(mg/mm®) | Ratio 1 1/4.2

Alloy

After 3 cyel 24hrs}|,-\fter6 cycles (48hrs)

2 ]
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Fig.9 Photos showing result ol salt spray
corrosion test
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Table9 Result of seize resistance test
Sliding ratio (%)
10 20 30 40 50 60
Conventional | O O A A A X
Developed @) O | O A
Notes, O :

A : Small area initiation

Alloy

No seize initiation

X : Initiation in area over 50%
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