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ABSTRACT Ni-based alloy K17 and NizAl-based alloy [C-6 were used as substrates coated with
Ni-Cr-Al-Y coating deposited by arc ion plating (AIP). The results of the tests show that a few of
elements of Co, Ti and Mo etc., which come from substrates were observed in near—surface zones of Ni—
Cr-ALY coating. It corresponds to the “sputter” and “anti-sputter” effect of AIP during deposition
process. Atoms Cr distributed from coating to substrate were inhibited by Al contained in alloy
K17. In alloy IC-6 with high concentration of Mo, the restraint becomes stronger. During vacuum
heat treatment at 1050 T, the activities of various elements were increased, while the resistance of
diffusion of Cr by Al and Mo was decreased. A great deal of Cr diffuses from coating to substrate.
As a result, the distributions of various elements are not only homogeneity but also close to nominal
compositions.
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Table 1 The compositions of alloy IC-4. alloy K17 and
Ni-Cr-Al-Y coating

(mass fraction, %)

Material

Element Alloy Alloy Ni-Cr-Al-Y

K17 126 coating

Al 4.8—-5.7 T—8 —9

Cr 8.5—9.5 - 30—35

Mo 2,5—3.5 14 -

Co 14 0—16.0 - -

Ti 4.7—5.3 - -

Y - - 0.5—1.0

Ni Bal. Bal. Bal
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Fig.1 Cross—sectional SEM images of Ni-Cr—Al-Y coated alloy
K17
(a) as—deposit, coating
{b) after vacuum heat treatment at 1050 T for 2 h
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Fig.2 Concentration (w, mass fraction} changes {(by ERMA)
of various elements with depth (d) from the surface to
substrate for Ni-Cr-Al-Y coated alloy K17
(a) as—deposit coating
(b} after vacuum heat treatment at 1050 C for 2 h

RERARE S, Bl T—1F8 N-Cr-Al g &£,
ZREPEHERBSHS Y 6% 5 AL AT G W=
REFRBEHTTE. B2, B TEARIBEPEEILL
MEREMRERILES. BT Al TEAWH Cr gi®
HERAFFBE b ERCEXMERESSH Co
Ti, X TEHHT I T IAELE. i,
(AR AR fE R @y Co f1 Tt BETFLIRERH
MFEBFRFEBRI LR WES &8 LE® TR T
—RE AR . R RET 5B MRS
B B] R AE LR Ni-Cr-AlY REEH Co &0
Ti, AMETEAHREHYRBRERE—ERE Lt
HEE{EE Co #1 Ti MEEI AR ETI R HRED
BERERE. ERME Ni-Cr-Al-Y % BE&E Co 1 Ti
B & B4rHI29H 0.7% 1 0.25%.

Ni-Cr-Al-Y RBRERZHLBIRY, ExENR
BRI R Pe Y B 5 b B o i B i T 0k
Eth. Bl RERAETERETEATHREFTER
BN, EELY EAMUGBT ®EM LA, TAHER

B nEa b ET L. HEE 22, b ST A
BEEHRGEE. 2Bt Nt 5 EMEE, W AL Co
Ti &R EF, XRAFERGEIER Ni mEEdy
woE, T Al Co # Ti Mim%RERETE. AE2a.b
d Cr gtk BTN, HERETE, ERERE 2 um
4h Cr gk ESr 5180 % 32% f1 25% . #ib¥Bed, Cr A
FEAMRENFTREEHSR MRED Cr mEET &
ke, ETRERERENEE Cr kERE. #IY
Ry B AR E R Cr Mk R A A E.

[ 3a, b %5% K17 & & Ef# Ni-Cr-Al-Y ®E
GRS 1050 T A5 4R 2 h i{HM X HEis
EiE. mE 3a a[@, Ni-Cr-Al-Y 22 EEd v Nizal
1 +-Ni M4, BINEE B o-Cr #1 5-NiAl 4.
AT#0RE, mFERSREZHRET HES BE
BEMHSEREET L. +-NAL# N HARE
HEMFIEM, o-Cr NERGHR ), EHEATEH
£ WBLT FHE Nig( AL, Ti) #4-B#) o-Co #. X
—$iEE, BESREZMHEET &, Co#1 Ti &M
EXpEEEET Y. o Co fiBMHTHIREIRE
i E L.

s - NisAl
w r-Ni
v J- NAt
»g-Cr

{a) [

e «

Intensity, a u

(b) [ s - NiAI
tf-NI
v 3- Naj
ea-Cr
0e-Co

a Nial AT

Intensity, a u

30 40 50 &0 k| a0 |0
26 dey
B3 KI7T & EE Ni-Cr-Al-Y #8 X #8irHmiL
Fig.3 X-ray diffraction patterns of Ni—-Cr-Al-Y coated alloy
K17 (CuR's)
(a} as—depoait coating
(b) after vacuum heat treatment at 1050 T for2 h
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Fig.4 Cross-—sectional SEM images of Ni-Cr—Al-Y coated al-
loy IC—6
(a) as—deposit coating
(b} after vacuum heat treatment at 1050 C for 2 h
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Fig.5 Concentration changes (by EPMA] of various elernents
with depth from the surface to substrate for Ni-Cr—
Al-Y coated alloy 1C—6
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(b} after vacuum heat treatment at 1050 T far 2 h
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