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Abstract The sliding wear behavior of a Fe-base hardfacing alloy was investigated in the temperature range
of 25~250°C under a contact stress of 15 ksi (103 MPa). The wear loss of this Alloy in pressurized water was
less than that of NOREM 02. And galling did not occurred at this alloy in all temperature ranges. It was
considered that the wear resistance of this Alloy was attributed to the strain-induced phase transformation
from austenite to ¢¢' martensite during sliding wear.

Key words

1. 8

LA A XA BB i) AE HEH
< 90~343°Ce] AU - 55 B0 2F 5ksi(34 MPa)
~30ksi (206 MPa) 2354 > HE ¥ JpEiAE
Rozg d2AD vprA o] $3 CoAl Stellite T
o7 AR goh? 28y, Stellite TE2) VIR
o} H2og Hojd e Cort XMW MAAES =
ol F& doE9 stz wFHAWA Sellite FEFS
CoZ 734 &= NiAY FeAldt 22 FF2=2 o
As7) 93 A7t AYHT Yok

u]=¢] EPRI(Electric Power Research Institute)ol|A]
Matrslo] A 7HE FH38 Stellite HAFLF2 #3]
= FeAl NOREM 02= &2 vl2AYAAL &) Hojs
Lio Z—Ixatﬂ-oﬂqx]__ TE AA" 749_; Q¥4 9

AT 1o 4= 4

OO dubdoz e ARAVIUAL A9le @A
2 oJAlsk] NEARES ST WER7] A
o Aol o8 MRS §EFORA SrEdel 7

A 2.3 (asperity)?+e] SFA] gallingS 8k 2A4HY
Bt} 32 2235 A2 galling AL A &
e Aoz gEA I

olg gt W2 HFAFAAE ©| &3 FeAll NOREM
02 A2ollA 30ksi (206 MPa)S] =& HEFHEHd o
M= 53 galling AIEE Hole ez dEA

"E-Mail : cabala78 @hanmail.net

224

Hardfacing alloy, sliding wear, galling, strain-induced phase transformation

Ak oAz o] Ao] o8] NOREM 028 7|
2 29 = Aol F 190°C o) o] HH
galling A &/go] §43] #3lHo] I vtRA GG #
A7 Qe Ao FHAES” NOREM 029 ©)z
3L PIRAAY Aste Xt SUH et 434%
A7} Z7teted® z9)e] mAkEYe] EuHA M
shgo] AskE ek ohde o 190°C of3te] B M,
eE fE] TeoM WYY PHelE TS oo
AAHF ] ola)A] 7] HH%O AzbE s ks
A HFolE 7RG ¥ RY] vl2HAelE ¥
g7} dAYshe oA EJMOlE 71274 w8 7 sk
o] By AXWF o] Lolstdd TEFAA AE X
(adhesive) W=7} DA} £33 Crat & EFEE

;d

FeA TFoAle o]=9 dgo] ZAHA ojAte = Zy)s}
W 3gy 250 YA H3Y 2L 23 vy
2o] WA BAY Fol Laeo|Ee} BslER T
FR2H0] YY57) B BsHE o) B ZUjT
AAEHS Boln, YaA%Ee] me wazHe] o]z}
23 g0 AsHE Bl Jt Ao® LA 9
o)

£ QFeNE 9357) JUAR ool meoly
o PhEAYYS 5] A5 S L 2EtelE

FeAl 7ZWxg] §29 22 vl e g— Hrlslr] sk
o ¥ &7 (autoclave)E o185 AFAHAL oM &
Lo & vlEAEE A SH, o] NOREM 02
e vtRAE 3 v - Hrletd



Fe-Cr-C-Si 7l

2. M wy

I

NOREM 02 A|#H-£ Deloro Stellite Co. 2FE +¢3+
EHEE F7 12mme] SUS 304 F¥o] GTAW(Gas
Tungsten Arc Welding) 822 F7] 3mm ©|Fo=
EPRIIAM A A3k 24 mszﬂ_i Z3AA e sk
Fe-Cr-C-SiAl 2172 Ao ol= 2 Y7l A
F of2 &§ WS o8t Az om, Ag AL
28 A|EEY 3324 Table 19 YERATH
Hel FH-L #2000 SiC AvAIZ HF <dvtst

243 FHURE Ra7l 0.02um7t 9
% silen ojff 8359 FAE 2.5mm oldE F

A9, vtE A8 7] block-on-block W] o= ¢+
7] Wollx d@stien mpaige MFEE Fig. 1
o Yehiddtth sgtold miEAFES] FEAZE 9.0 mm

oo LFAIAY olFEEE °Jz}€3%‘ﬁi 12 A%
W Alc|EE ] Hi 2F é o) 3mm/isE ST

FEoA -39 A E FA WA &told wf
UAW; Fat7] At 871 WRel Setold vt
AAE WA wEAIFIE o83t FFA &
Zofl WE vlEAFE ZAR] 98 25~250°C] &=
HAAAC|E WE HA sellM H HESHeE ¥
HEE 15ksi (103 MPa)2] 3222 100 cycleZHA] 23]

ol st mirol| o3 AE EHHFE 4, Wdo
2 e

oA AN Setold mtEAZS AlHe wx
71758 A7) 98 rle g ey E SEMe R
sl on, rfRidd] AdE e 4EE EDSE X
AFSFRATE g mpRAIE oA LAY £ e WY
7] dHee] B HE Q13517 Yl &ateld 1t
=AY A% NUEWL XRDE BF3AT

=
=

Pﬂl-

i‘ik

3. &y ¥ 1
FZo|A 2o ©E NOREM 029+ i &3¢ nf
BAYHE Hrishr] $sle] 15ksid] dEog2 98 100
3)9] st WEAIE S FYIPon, AR
ulo) ofsh zj 59| &A% WeE Fig. 29 YEk
941;], 7HHL SO /\] U% 4 u%_,,]oﬂ,q ;(4 O u].ua]:
B0 NOREM 02& 190°C ojstolir & w3
ukR S, 200°C ©)olAE gallinge] 2A3IAT
Galhngf mpio] o3 EHEA0] FA4lEte] A7 o]
F(material transfer)o] S¢to g% Fzu= FAlog A
oF T 9lom Y WH|M gallinge] WA WH| F

_lN mlo £ rlm

AA e w9 -

wEAE 225

Fe ZE ohEEo] mHe| 75HE 2aslel WHe %
5 5% 2L 44T BAE o9tk Heb HE

A=) =

o] & dFo| 7RlIAle FAE RN ARR-H =
2 gallingol] thedt =2 Ao

a7Eg?

H

M Tl Al A el gallingo] TSI o
TAE viRES 2l e e AARA 2 E
| A7) el Jkldke ZAes gz ol
Ei!

A7) P YRS Ao Aokl ot
=]

SEA Fteld wim AFS A FEe
XRDZ #4913 A3= Fig. 391 YeRiAh. Fig. 333
FEH ds| At AlHAE QAEH Y| E Aol

g Fo) NUAME o THERAR|ET} A4
HE A B 5 Utk olg@ wZdAelEE A &
Fo) sy skuAy HY y— o WFRI] 4
B7t wAys %% HelFE FA o)t
e2HUlE Ferl §3e vimAgy
g 59 92 LR 42T 2
wgoA] BAske Aegee) Z1A% yo o A
A= A EP Xd% o o3 vhZalAtolE 4
wele] A URE L olsllT s ol

g o
2
2

Id

=

=)

¢6mm

-

Fixed specimen

| gd

! 36mm

Moving
specimen

Jsmm

Fig. 1. Geometry of sliding wear test specimens.
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Fig. 2. Wear losses of Norem 02 and Alloy as a function of
temperature after 100 cycles sliding wear test under
pressurized water of a contact stress of 15 ksi.

Table 1. Chemical composition of NOREM 02 and Fe-base alloy. (wt.%)

Element .
Alloy Fe Ni Cr

Mn Si Mo C N

NOREM 02 bal. 3.88 24.48
Alloy bal. 20

4.47 332 2.02 1.36 0.046
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Fig. 3. XRD patterns of Alloy with increasing temperature at
the sliding wear test.
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Fig. 4. SEM micrographs of the worn surfaces of Alloy after 100 cycles sliding wear test inwater at various temperature under

a contact stress of 15 ksi.
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