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Effect of vacuum heat treatment on microstructure and
elements diffusion behavior of NiCrAlY coating on Ti6Al4V

LI Jia, XIA Chang-qing, GU Yi, WU Anrru, WU Wen-hua
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: NiCrAlY coating was deposited on Ti6Al4V substrate by arc ion plating (AIP). OM, SEM, EDS, XRD
analysis, microhardness test were used to characterize the microstructure and morphology of the NiCrAlY coating, and the
influence of vacuum heat treatment on the elements diffusion behavior was studied. The results show that ¥-NizAl phase
is precipitated in NiCrAlY coating after heat treatment, which can increase the microhardness of the coating. Niz( Al,
Ti), TiNiand TNi intermetallic layers appear at the interface from outside to inside after 700 C heat treatment, and
the thickness of intermetallic layers is increased with the increasing temperature. At 700 C Ti and Ni are the major diffu-
sion elements and the diffusion of Cr occurs when the heat treatment temperature increases up to 870 C. The violent in-

ward diffusion of Ni at 950 C causes the degradation of NiCrAlY coating.
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. R 500" W 4RBE L, LR EA Y,
SR G MARTERRIR  ZE VB K i Ve, % 5 76 TN B v i
B R YE, TRE T IR & .

K Z IS T8 (AIP) BORTE Ti6A14V FeikR
TR % NiCrAlY 2 . 5256 H NiCrAlY #2454
Bor ki 57% Ni, 30% Cr, 12%Al, 1%Y . i T
SBHCh: EHEAE N 5% 1077 Pa; RIGIEVIRNG
JERTREAT T, 2% R A 600~ 800 V, &
WM 120~ 140 A, BF[E] A 5~ 10 min; JIARERZ I
I CAER A 160~ 180 V, TAEHLIRA 120~ 140
A, VIARESTEA 120 min .
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0. 15 Bm/ min , {H2ERHOR S50 b, W ZER 1 MY
AT, RIAE 2 R R o BLAER
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Fig.1 SEM microstructure of NiCrAlY coating
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MR TioNi AHA ) 44, B #AAd 38R B2 42 = 21 800
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Fig. 2 Optical micrographs of NiCrAlY coating after

vacuum heat treatment at different temperatures
(a) =600 C; (b) —700 C; () —800 C; (d) —900 C
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Fig. 3 XRD patterns of NiCrAlY coatings before

and after vacuum heat treatment
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Fig. 4 Effect of vacuum heat treatment on
microhardness of NiCrAlY coating
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Fig. 5 SEM morphology (a) and element planar distributions of

Ni(b), Ti(c), Cr (d) around interface after vacuum heat treatment at 700 ‘C
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Fig. 6 SEM morphology and element distribution around
interface after vacuum heat treatment at 870 C

(a) —Morphology and Cr distribution; (b) —Element linear distribution
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Fig. 7 SEM morphology (a) and element planar distribution of
Ni(b), Ti(c) and Cr (d) around interface after vacuum heat treatment at 950 C
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