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Fig. 1 Microstructure( in cross section) of
NiCoCrAlYHf overlay coating as annealed in vacuum
1 —Mounting materials; 2 —Deposition layer;

3 —Diffusion layer; 4 —Influence layer; 5 —Substrate

2002 4 H
[ Je —y
0 _
© Ay’ (NiAD
o—-a{Cr)
a—g(NiAl
4]
[
[ ]
&
o .
A Al 0
A A
0 2 W
20 40 60 R0 100

26/(%)
2 NiCoCrAIYHf ¥R)Z UIARR MR 0T X 5 Ze AT &
Fig.2 X-ray diffraction pattern from surface of
deposition layer of NiCoCrAlYHf overlay coating
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Fig. 3 Microstructure (in crosssection) of
NiCoCrAlYHf overlay coating after exposure
at 1 000 C for 100 h

1 —Mounting materials; 2 —Deposition layer;

3 —Diffusion layer; 4 —Influence layer; 5 —Substrate
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Fig. 4 Bright field TEM image of &NiMo phases
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Fig. 5 Content of elements vs depth from surface

of coating after exposure at 1 000 C for 100 h
(DE —Deposition layer; DI —Diffusion layer;

I —Influence layer; S —Substrate)

BB 2 e T SNiMo AHEINTH; HIHE ot
FALL, BT Mo ¥ 8RR 1 J5 KRS8 B K& 1
MoOs, Pt Mo MIEAA SR = 9 8T 500 s
BARBRAIRZH AL W FE R s, (Rl T
ALVLETE AR TR o AL O B 7 K6, TR I i g
100 h J5 ALiG @& WA BB ZE R T T 7EE
BOESEH R e ALOs Z I, WERIMAEITIA
PRI ST 2R RSk Niol,
I EAR G AR R BERAFE, DRI Ni A9 H 3
WERM .

3 Zig

W NiCoCrAIYHS ¥ 2 IF4 1 900~ 1050 C,
2h AP AL S, WRIE/1C6A & 5K Ft i X
S W T SO G R T DA O 3 2, ETUTARZ
PHRUBAGEZ . UURZE 9 HUZ A 00 2 #5800
SERAE i VIR NG AR A, TR DX TR 45 44 (1) AR
W EBR B TR A EY B ER .

[ REFERENCES]

[1] Mevrel R. State of the art on high-temperature corrosion-
resistant coatings [ J]. Mater Sci & Eng A, 1989, 120:
13- 24.

[2] Goward G W. Protective coatings purpose, role, and de-
sign [J]. Mater Sci T echnol, 1986, 2(3): 194- 200.

[3] Strife J R, Sheehan J E. Ceramic coatings for carbon-car



¢ 322 -

A R AR R

2002 44 H

369 -

bon composites [ J] .

374.

Ceram Bull, 1988, 67(2):

[ 10]

metallics, 2000, 8: 687- 691.
Xiao C B, Han Y F. Effect of yttrium on diffusion layer

[4] Miller R A. Current status of thermal barrier coatings-an of Nt AFM o B alloy IC6 during high temperature oxida-
overview [ J]. Surf Coat Technol, 1987, 30(1): 1- 11. tion process [ J]. Scripta Materialia, 1999, 41(11):

[5] Sauders S R J, Nicholls J R. Coatings and surface treat- 1217- 1221.
ments for high temperature oxidation resistance [ J]. [11] Xiao CB, Han Y F. Study on recipitates in NrAFMo B
Mater Sci Technol, 1989, 5: 780- 798. alloy IC6 with addition of excess amount of yttrium [ J].

[6] Xiao CB, Han Y F. Improvement of oxidation resistance Scripta M aterialia, 1999, 41(5): 475- 480.
and mechanical properties by the addition of yttrium and [12] Jin Y, Chaturvedi M C, Han Y F, et al. Crystal struc
silicon in a NizAl base alloy IC6 [ J]. Acta Metallurgica ture of &NiMo phase in s ternary NrMo-Al alloy [ J].
Sinica ( English Letters), 1998, 11: 296- 300. Mater Sci & Eng A, 1997, 225: 78- 84.

[7] Xiao CB, Han Y F, LiS S, et al. Effect of NiCoCrAlY- [13] Smeggil ] G. Some comments on the role of yttrium in
Hf overlay coating on performance of NizAl base alloy protective oxide scale adherence [ J]. Mater Sci & Eng
IC6A [J]. Mater Sci & Eng A, 2000, accepted. A, 1987, 87: 261- 265.

[8] HREW:, HhAMEST. 40485 NisAl 35 4 1C6 4k 7/ 5 [14] Huntz A M. Influence of active elements on the oxida-
PRANE ST RLE [T]. 48244, 1998, 34 (11): 1158 tion mechanism of M-Cr Al alloys [ J]. Mater Sci &
- 1162. Eng A, 1987, 87: 251- 260.

XIAO Cheng-bo, HAN Yafang. Mechanism of improv- [15] Jedlinski J, Mrowec S. The influence of implanted yt-
ing the coherence between oxide scale and substrate of trium on the oxidation behavior of beta NiAl [ J]. Mater
NizAl base alloy IC6 by yttrium [ J]. Acta Metallurgica Sci & Eng A, 1987, 87: 281- 287.

Sinica, 1998, 34 (11): 1158- 1162. [16] Gupta D K, Duvall D S. A silicon and hafnium modified

[9] Han Y F, Xiao C B. Effect of yttrium on microstructure plasma sprayed M CrAlY coating for single crystal super

Inter

and properties of NizAl base alloy IC6 [ J].

alloys [ A]. Superalloys 1984 [ C]. USA: The Metal

lurgical Society of AIME, 1984. 711- 720.

Microstructure of interfacial area between NiCoCrAlYHf
overlay coating and substrate of alloy IC6A

XIAO Cheng-bo, HAN Yafang, LI Shusuo, SONG Jinrxia, LI Jianping
( Cast Superalloys Laboratory, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

[ Abstract] The directionally solidified NizAl base alloy IC6A was coated with NiCoCrAIYHf overlay coating by vacuum arc deposi-
tion method. The microstructure of interfacial area between NiCoCrAlYHf overlay coating and substrate of alloy IC6A was investigat-
ed with scanning electron microscopy(SEM), transmission electron microscopy(TEM), energy dispersive spectrum( EDS) technique
of electron probe micro-analyzer( EPMA) and X-ray diffraction technique for specimens as annealed in vacuum and after high tempera-
ture exposure. T he results show that the interfacial area is consisted of deposition layer, diffusion layer and influence layer. No cracks
are found in the interface between the coating and the substrate for the specimen after exposure at 1 000 C for 100 h. During high
temperature exposure, the width of the diffusion layer and influence layer increase slightly, the volume percentage of B-NiAl phases
and o Cr phases in deposition layer decrease, the dimension and volume fraction of the bulk shape phases formed in the influence layer
increase, and the rod like or needle like &NiMo phases precipitate in the influence layer. The microstructure change in the interfacial

area is related to the inter diffusion of elements between the coating and the substrate.

[ Key words] NisAl base alloy; overlay coating; microstructure
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