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The Properties of NiAl Intermetallic Compound Coating Synthesized by Laser Cladding
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Abstract: Single NiAl phase intermetallic compound coatings were successfully in-situ synthesized by laser cladding with
preplaced Ni and Al mixed powders. The phase composition and microstructure of the NiAl coatings were studied by X-ray
diffraction and scanning electron microscopy. Tribological properties were examined using pin-on-disk tester under dry sliding
conditions. The effects of laser cladding parameters on the microstructure of the NiAl coatings were investigated. Results show
that the laser power density has a crucial influence on the microstructure and tribological properties of the NiAl coatings. The
NiAl coatings synthesized under the lower power density have a dense and fine microstructure as well as some excellent
properties such as higher and homogeneous distribution microhardness(500 HV), lower friction coefficient and wear rate.
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Table 1 Laser processing parameters for fabricating the
NiAl coatings by laser cladding

FE b WA/ A Ty
v W (mm/min) (W/mm?)
1 2500 250 125
2 3000 300 150
3 3500 350 175
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Fig.1 SEM micrograph of the Ni and Al mixed powders
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Fig.2 XRD patterns of the mixed powders (a) and the laser
cladding NiAl coatings: (b), (c) and (d) corresponding to
samples 1, 2 and 3, respectively

AESCH TR IO TESHOERIN, REBAKRL
WOC IR LG IR A 0 3234 h B RINIAL & 8 AL &
W, FIRRTATE H, BOCHRE EXINIALL R
1AL 4 (100) i A2 KA B 2 B 52 , BEEHOE
DA B, NIAVHT(100) i i A K& BE AR,
MTTREE T NIAIRE#(110) 5 i B A2 Ko

22 NIAI BEMERLALR

132 NiAl & J 1A 4L & 4 7 )2 15 380 SEM
f, HHrE3(@)~(c), 3(d)~(HF3(g)~ (i)73 xR
FAHEML 2Fu3. HIEISH DU h WOG Th 3% X
NiAIE: & L&Y 3 2 W B AR S MAA IR B
HISENE, AnE3(a)~ () ftn, TEBRARMIBOCIIZ %
TR RINIALE ZHREMB0E, W TGREF
LA, #EES5ERZ A HA &R E AR, it
WEESEREGESE, ANUEL, BEE
L NRER 7 WA R R R R BOIR BIA S, BiE
B 35V B R L S A 2 2 S e A A S R



38 f B X @ L &

2010 48

z@ku B

87

[l 3 NiAl % =880 SEM )1 : (@) ~ (c), (d) ~ (DFN(G) ~ ()73 BIXF iR R 1, 2 Fin 3 BE TS

Fig.3 Cross—sectional SEM micrographs of NiAl coatings: (a) ~ (c), (d) ~ (f) and (g) ~ (i) corresponding to samples 1, 2 and 3,
respectively ((a), (d) and (g) overview cross-section of the coatings; (b), (e) and (h) the top of the coatings; (c), (f) and (i) the

bottom of the coatings
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Fig.4 Cross-sectional fracture SEM micrographs of NiAl coatings: () (b) and (c) corresponding to samples 1, 2 and 3
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Fig.5 Microhardness profile of the NiAl coatings
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Fig.6 Friction coefficient of the NiAl coatings as a function
of test time (load 5 N, sliding velocity 0.21 m/s)
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Fig.7 Variation in the wear rate of the NiAl coatings at a
normal load of 5 N
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Fig.8 SEM morphologies of the worn surface of NiAl coatings: (a), (b), and (c) corresponding to samples 1, 2, and 3, respectively
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