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GH4169 alloy. NiCrAlY/Ag composite films was prepared by ion source assisted DC magnetron sputtering at 60 C, 120 C,
and 180 ‘C. Effects of deposition temperature on the structure and properties of films were investigated. The elemental
composition, surface morphologies, cross-sectional morphologies, surface roughness, and phase structure of the films were
analyzed with energy dispersive spectroscopy (EDS), scanning electron microscopy (SEM), atomic force microscopy (AFM)
and X-ray diffraction (XRD). The hardness, adhesion strength, friction and wear properties of the films were analyzed with
nanoindentation tester, scratch test and ball-on-disk friction and wear tester. With the increase of deposition temperature, the
surface density, grain size and surface roughness of NiCrAlY/Ag composite films increased, phase structures of the films were
mainly NizAl, Ag and Cr. The hardness of the films was slightly different at the range of 5.67~6.41 GPa. With the increase of
deposition temperature, the adhesion strength of the composite films decreased. The samples deposited at 60 ‘C showed the
best adhesion strength of 33.1 N, as well as good tribological properties with friction coefficient of 0.24 and wear rate of
3.52x10”° mm*/(N-m). The wear mechanism was oxidative wear and abrasive wear. Thus the deposition temperature has a
significant effect on the structural and properties of NiCrAlY/Ag composite films. The films deposited at 60 ‘C shows the best
comprehensive performance.
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Tab.1 Main chemical components of GH4169

wt.%

C Cr Ni Co

Al Ti Nb Fe

<0.08 17.0~21.0 50~55.0 <1.0

2.80~3.30

0.30~0.70 0.75~1.15 4.75~5.50 Bal.




Has ks 12l

S . DUBURBEXT NiCrAlY/Ag &4 Wi ESE F K 1 B 14 5% il - 213 -

110 W, i H-50 V, NiCrAlY B4 800 W,
Ag 8% 95 W, TURRETE 120 min, @it 4
) o A s R S 0 V8 K B 2R B8 R DU R IR E kAT
P, ST R SIAE 60, 120, 180 C.

1.2 RIERE

% NOVA Nano SEM430 %117 & BHAH 1 2
% (SEM ) KECERREIEL (EDS ) FAF i3 i
FF Y 5 LA B 0T R oy o ok R T 71 S 5E( AFM )
FAE IR 1% ZR 10 FELRE 2 . R F H 7R Smartlab X S 4k 117
SN, /N A Bt B 1 X I ) A 25 A A T 3R AE
% Anton Paar 23 w1 NHT? Y45 K IR {00
S E4) B 8 A TR AE , S KA 10 mN, inZk st 18]
30 s, PRERETEIN 10 s, MEEMIEE 4 5, &5
BUHSEY(E o 2R PR 76 FAF S 1 S/ 3 45 5 77
KA #S R MFT-4000 7122 Dl RE A1) 2 1 M fE 52 46
1, BEHC I G SL 420 (0.2+0.01 ) mm, 5[5
HEFAOM 120°, BEAIZRATH ON B 100 N, 752k
far 3 BE A 100 N/min, KRN 5 mm. 285 H Leica
DMIS000M 4 AH 4t fuf 55 il R UL 40 I 30 25 146 F 7 Uk
TEA, 2 I S 38amT o >R I MTS-3000 J& #5155
S RS S IR AT T Y EE RS B R, EERAR
P WREN 18~20 C, AHXRE N 60%~70%, *fEE
BRR B 4 mm 1Y Si;N, Bk, BEHEEAEN 5 mm, G4
A 200 t/min, ZA A 2 N, HF[E] 4 30 min,

2 HR5SH

21 E5ERNRSRERSH

AFETRR E T &2 A B R T R & 5 L3R
2. MR 2 nJ DA B, TIRER e R AN R A
AAAEI 22 AR/, U B TR R X i R TR OT R &
AR B AN B
%2 ARERFBET NiCrAlY/Ag E&HER EDS ##7

Tab.2 EDS analysis of NiCrAlY/Ag composite films
at different deposition temperature

at.%
Element 60 C 120 C 180 C
Ni 52.38 53.24 52.36
Cr 15.96 16.18 15.60
Al 13.38 14.19 14.69
Y 0.44 0.19 0.33
Ag 17.84 16.20 17.02
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Fig.1 Surface morphologies of NiCrAlY/Ag composite films
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Fig.2 AFM diagrams of NiCrAlY/Ag composite films
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Fig.3 Cross-sectional morphologies of NiCrAlY/Ag composite films
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Fig.6 Morphologies of surface scratch of NiCrAlY/Ag composite films
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1 41.84 1731 022 — 15.40 17.96 2.74 3.51 1.02
2 4522 17.44 441 1551 3.66 13.76 — — —
3 39.72 15.05 437 20.15 2.84 17.87 — — —
4 39.62 16.50 2.72 5.1519.02 16.40 0.95 — —
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