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ABSTRACT NiCrAlY coatings were deposited on superalloy IC—6 by arc ion plating (AIP). Un-
lubricated friction and wear behaviors of NiCrAlY coated alloy IC—-6 and uncoated alloy IC-6 against
alloy K17 were studied. The results indicate that in wear performance at room temperature, debris
came off from alloy K17 and then transferred to the surface of alloy IC-6. Both alloy IC-6 and NiCrAlY
coating could be oxidized after 6000 cycles. However, oxygen is not in high concentration because only
a small amount of stable oxides form in such a short time even the temperature on contact surface
reached 300 ‘C. During wear process at 600 C, oxides could form more rapidly on the surface of
NiCrAlY coating and impeded the interaction between substrate alloys. Oxides became more viscoidal
with the temperature increment on the contact surface. Therefore, the friction coeflicients is higher at
room temperature than at 600 C.
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Table 1 Compositions of the alloys IC-6, K17 and the NiCrAlY coating (mass fraction, %)
Al Cr Mo Co Ti Y Ni
Alloy IC-6 78 — 14 - - — Bal
Alloy K17 4.8—5.7 8.5—9.5 2.5—3.5 14.0—16.0 4.7—5.3 — Bal
NiCrAlY coating 7—9 30-35 — — — 0.5—1 Bal

* Alloy K17 also contains a small amount of carbon, vanadium, boron,

zirconium and alloy IC-6 contains a little of boron
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Fig.2 Surface (a) and cross—section (b) morphologies of
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Fig.3 X-ray diffraction patterns of NiCrAlY coating before

(a) and after (b) vacuum heat treatment (CuKq)
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Fig.4 Surface morphologies of alloy IC-6 (a) and NiCrAlY
coating (b) worn after 100 cycles at room tempera-
ture showing both worn track and debris existed on
alloy IC—6 but only a small amount of worn track

existing on NiCrAlY coating
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Fig.5 SEM morphologies of the surface of both alloy IC-6
(a) and NiCrAlY coating (b) worn after 6000 cycles
at room temperature showing the wear particle ex-

isting on both specimens but in different shapes
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Fig.6 X-ray diffraction pattern of the worn surface of

NiCrAlY coating after 6000 cycles at room temper-
ature (CuKy)
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Fig.7 Surface morphologies of wear tracks of both the al-
loy IC—6 (a) and the NiCrAlY coating (b) worn after
6000 cycles at 600 'C showing the evidence for ad-
hesive wear and weakness for abrasive wear at high

temperature

B, AR T BEHE TN REER. 07
i, NiCrAlY ®ERin 0.1%-1%Y giEsRZ5%
k2 BBk sEeE & A (00] R 2 R RES, ART


http://www.cqvip.com

754 & B’

2 38%

FEEAARA TR, SShdE 7a M1 7b ]I, ke E13
PSR, XN BRI

EZR K 600 CF, 27247 6000 1 #£5 ) BE 3
8. xRy, 1C-6 SRS (Y% 0.7), W
JREHER, BRERE—ITREE. NIiCrAlY REH
EROARUAR, REEEFEAFTE. & 2 5l
T IC-6 &M NiCrAlY RERREERARME. ok

& 2 IC-6 HBREESHM NICrAlY RERERSESERRE
Table 2 Average steady state friction coefficients for both

the alloy IC—6 and the NiCrAlY coating

Wear couple RT 600 C

Alloy IC—6-alloy K17 couple 0.44 0.38
NiCrAlY coating-alloy K17 couple 0.42 0.34
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WA EEN a-AlLbO3 il Cr03 . HEREAE,
Alaks s rEREs, S4TEREUTF HBH
e 14 Lankford & A D114 35 mEahEesE R
o, BRI LR AT RRERGT 1100 €. ER&
T TERLRA, —JmmEE R & A f L
H, ASEABE, B—HE, B3R iEE LT,
BIfEfn £ FRATMARGERE (300 C) IAEEATINE
BEE. HETERAAY B EAERERN, EmMEER
¥R, 16 600 CFEient, — i BE e H L e
BERBBIR; H—HH, B3R EAEERRE (600 C
+300 C), iR EF —EriERIER, BEREAEKE
TR
3 #ip

B3 T NIiCrAlY RER IC-6 BRAEEZTEM
600 CESFLEBRET, U K17 SiRE & HEER
HIEERRFRYE, SRKR:

(1) ZRMERIES, —BHEEN K17 52ER
Bl ERET R, £ IC-6 54K NiCrAlY %RERmE L
R, WEEEEBRRTRIGER, EERRE LE KA EL.

(2) 600 CHyEEE SRS, NiCrAlY B EERMEE
REBRAOERELE BUER - &R E i

MERET S, SAYIREEES. 600 CT,
IC-6 &4 NiCrAlY B EEEKREIER T iy, &
WA

ARMEH AR SR BRREERERRERLEFT
Ve gF TR IR, EEAE

EE30H

(1] Han Y F, Xiao C B. Acta Metall Sin, 1998; 34: 1153
(EEFESS, M. £B%, 1998; 34: 1153)

[2] Han Y F, Xing Z P, Chaturvedi M C, Xu Q. Mater Sc:
Eng, 1997; A239: 871

[3] Duan C Q, Men Q F, Zhang T et al. Handbook of Mod-
ern Chemical Reagent, Beijing: Chemical Industry Press,
1988: 27
(Bricsm, E|RDS, HBES ARAERFPH b k3T
AL R, 1988: 27)

[4] Wang B, Huang R F, Gong J, Wang Q M, Liang Y, Sun
C,Wen L S, Han Y F. Acta Metall Sin, 2000; 36: 1094
(E % BEF, 5 B EBRE. 2 & # & HI
B, SIS, SBFM, 2000; 36: 1094)

[5] Li S, Langlade C, Faueulle S, Tréheux D. Surf Coat Tech-
nol, 1998; 100/101: 7

[6] Wang B, Wang A Y, Sun C, Huang R F, Wen L S. Chin
J Aeronautics, 2001; 14(2): 106

[7] Wang B, Gong J, Huang M D, Sun C, Huang R F, Wen
L S. Mater Protect, 2001; 34(4): 1
(£ & B %8B #2R 7 & #FRHS, B8 BER
1, 2001; 34(4): 1)

[8] Brandl W, Toma D, Grabke H J. Surf Coat Technol, 1998;
108/109: 10

[9] Choquet P, Mevrel R. Mater Sci Eng, 1989; A120: 153

[10] Coad J P, Rickerby D S, Oberlander B C. Mater Sci Eng,

1985; 74: 93
(11] Breznak ], Breval E, Macmillan N H. J Mater Sci, 1985;
20: 4657

[12] Moon D P. Mater Sci Technol, 1989; 5: 754

[13] Smeggil J G. Mater Sci Eng, 1987; 87: 261

[14] Jankford J, Wei W, Kossowsky R. J Mater Sci, 1997; 22:
2069


http://www.cqvip.com

