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Abstract — Coating brittle intermetallic compounds on metal can enlarge the range of their use. It is found that
intermetallic compound coating layers made by only combustion synthesis in an electric furnace have porous
multi-phase structures containing several intermediate phases, even though the coating layers show good wear
resistance. In this study, dense Ni;Al single phase layer corresponding to the initial composition of the mixed
powder is coated on two different ferrous materials by the diffusing treatment after combustion synthesis. After-
ward, sliding wear behaviors of the coating layer are evaluated in comparison with that of the coating layer with
porous multi-phase structure made by only combustion synthesis. As a result, the wear properties of the coating
layer composed of dense Ni;Al single phase are considerably improved at the range of low sliding speed com-
pared with that of the coating layer with porous multi-phase structure, particularly in the running-in wear region.
This is attributed to the fact that wear of the coating layer is progressed by shearing as a sequence of adhesion,
not by occurring of pitting on the worn surface due to having dense structure without pores.
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Fig. 1. Schematic diagram of coating equipment.
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uls) 712o] @45 A7 2Ho] e AU RS &
2= 9l

%M:J peak’= HZH o, TRoA HEo] A4t
4 F FEHE YgonA a5 BAQ)

o] ¥ Fo] 2L 2y EFE 24w} 0‘5'}%

NiAl e PYsE A4S Bl & Ut TEy

ol ¥ F& V)EAd ulg Axst Aolst Zlow

YBIZTHDCT 718491 9) 3y 9] - :

304 steel ]J&%H el Z9 Fo AR Hy 390).
|

"3-%011*? /ﬂi A& ”‘éoﬂ o st
o] A3 presse H- ©

THIE 304 steele] 9= DCI 7|HAIBT e ¢
g slellr] @4go] olFoilgol Baitt, Yo

o(l
iz
Ky
offt,
ol
o
g
[
s}
=
[l
AL
off
o

: T : T : .
4 tayer on DC!
@ NisAl
2
'@
5 [ J
E
e °
®
o b A
20 40 60 80 100
Diffraction angle 26,deg
: r T . r :
Layer on 304 Steel
® NiAl
Z
g
= °
‘ 4 °
e ©
i k - 1 . LL ‘L g
20 40 60 80 100
Diffraction angle 26,deg
Fig. 3. X-ray diffraction pattern on coating layer.
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Fig. 4. Wear loss as a function of sliding distance for
layers coated on DCI and 304 steel at various speeds.

N
ol
o
52
o M
2 i
g{é
¥
E
;t;
=
ok
o
N
i)
—E et
ruE R
2 4

- N,

Aol mieFele] Farg Bl
A= %—wu} :RM BRI 3 misol

Sl riEge FuIAE A @e =
o] vhagol vl okt 2 ACZ. Welah ol
g Aolel) FRske Aoz Azsle} Ak &
W4 =Y F Y QA o) Aot B3 alEs
Ao 73 FAPIS) ISR NuALe] NiAKEL.
2 Walskgy) HEo R . oked TN 1
Fol $UT FuA FokE Pvhugelold 304
sl 7180 $1e) 29 3] dehzsgol DI /1A
dAsl 519 Fo) vls| S5 AR WHAT. ol
B0 vz 240 AUl B FEAel 3B,
2 A7se) Ak,

Journal of the KSTLE

7
6 Running in wear
AN
f‘ 5} N —e— on DCI
= \
=4 \ -0 on 304 steel
% 4 N\ —-v— synthesis at 973K -
2
[
i
3
2 2f
1 -
0
1.0 T
0.8} Steady state wear
£
=
g os} 1
£
~ 04p
©
o
2
02+
0.0 : .
1 2 3 4 5

Sliding speed , m/s

Fig. 5. Wear characteristics curves as a function of
sliding speed for layers coated on DCI and 304 steel
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