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Table 1 Gas contents of argon spray

POS=N
UE B,

atomized preforms( %)

Specimen N, H, 0,
Mother alloy 0. 0007 < 0.0001 0.0012
0.0010~ 0.001 6~
Preform 0. 001 4 < 0.0001 0. 0020
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Fig. 1 Density distributions on cross section

of an argon spray formed preform
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Fig. 2 Microstructures of an argon spray formed preform at various locations of cross section

(a) —Near the bottom or edge; (b) —In the center and (¢) —At 1/2 radius
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Table 2 Effect of HIP condition on

density of spray formed materials
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Fig. 3 Optical microstructures of (a) as deposited preform and after heat treatments at

b) HIP1(1050 C), (¢) HIP2(1100 C), (d) HIP3(1150 C) and (e) HIP2+ HT

(
, BERETEIRE N A 1100 CEA .
REFERENCES

Bricknell R H. Metall Trans A, 1986, 17A: 583.
Fiedler H C, Sawyer T F, Kopp R W et al. JOM,
1987, 39 (8): 28.

Chang K M and Fiedler H C. In: Reichman S et al
eds. Superalloys 1988, Warrendale, PA: TMS,
1988: 485- 493.

Prichard P D and Dalal R P. In: Antolovich S D er al
eds. Superalloys 1992, Warrendale, PA: TMS,

1992: 205- 214.

Benz M G, Sawyer T F, Carter W T et al. Powder
Metallurgy, 1994, 37 (3): 213.

Tian S F, LiZ, Zhao X et al. In: Proceedings of the
Third International Conference on Spray Forming,
UK: Paul Ellerington Printers, 1996: 61— 69.
Zhang Guoqing, Mi Guofa, Liu Zhongwu et al. In:
Imam M A et al eds. Advanced Materials and Pro-
cessing (PRICM 3), Vol II. Warrendale, PA: TMS,
1998: 1687- 1692.

Li Zhou(Z= JH), Zhang Zhihui( 5K % &) et al. The
Chinese J Nonferrous Metals ( # [HH & 4 & 7 i) ,
1999, 9(Suppl 1): 96— 99.



559 BT 1 SR PRAE: G5 M BT R AR et 1 < - 05 =

9 LiZhou(Z JH), Mi Guofa( K[E %), Zhang Guo- 10 Liu Zhongwu( X ff ), Mi guofa( K[ %), Tian
qing( K E X)) et al. J Aeronautical M aterials( {17 #4 Shifan( [ {1t #) et al. The Chinese ] Nonferrous
BE24R) . 1998, 18(2): 31. Metals (A )8 5 4K) , 1999, 9(Suppl 1):

100.

SPRAY FORMED NICKEL BASED SUPERALLOYS
USING ARGON AS ATOMIZATION GAS

Zhang Guoqing, Mi Guofa, Liu Zhongwu, Zhang Zhihui, Li Zhou,
Tian Shifan and Zhao Xianguo
Institute of Aeronautical Matertals, Beijing 100095, P. R. China

ABSTRACT In order to reduce the porosity in argon spray formed superalloy preforms, the spray atomization and de-
position variables were optimized. High-quality preforms with high-density, homogenous microstructures, segregation-free
macrostructure and low gas contents were spray formed using argon as atomization gas. The deposited preforms were eval-
uated and the formation mechanisms of preform porosity were preliminarily investigated. T he effects of hot isostatic press-

ing on the density and microstructure of argon spray formed Nrbase superalloy preforms were also studied.

Key words spray forming superalloys porosity microstructure hot isostatic pressing
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