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Fig. 1 Schematic of spray deposition process
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Fig. 2 Typical spray deposited preform
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Table 1 Chemical compositions and gas contents of deposited preform( %)

Elements C Co Cr Mo Al Ti Nb B H 0 N
Ma(l’ltohyer 0. 059 9.95 14.71 5.11 2.87 2.66 2.65 0.011 0.0004 0.0012 0.0007

Depostied 5 n5 1911 1417 5.02 2. 66 2.61 2.5 0.010 0.0002 0.0011 0.0610

preform 1

Depostied 5 n57 9 76 1443  5.16 2.77 2.62 2.69  0.011 - 0.0015 0.0320

preform 2
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Fig. 3 Microstructures of experimental materials
(a) —As SF (optical); (b) —As SF (SEM); (¢) —As cast (SEM)
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Fig. 4 Microstructures of different materials
(a) —After HIP (optical); (b) —After HIP (SEM); (c¢) —After HF (optical)
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Fig. 5 Microstructures of materials after HF and different heat treatments
(a) —HF; (b) —HT1; (¢) —HT2; (d) —HT3; (&) —HT4; (f) —HTS5
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Table 2 M echanical properties of spray formed superalloys

State trele_lltﬁtent %.2/ MPa %/ MPa 05/ % ¥ % Héjrlc‘ll%ess Djs(hk.;(‘n:ng_h;l)ess
SD+ HIP HT3 985 1413 23.2 26.0 385 43.9
HT2 953 1396 25.3 32.8 405 62.7
SD+ HF HT3 1017 1444 18.0 17.7 400 52.5
HTS5 1067 1470 22.8 22.4 376 55.8
SD+ HIP+ HF HT2 1077 1462 20. 8 28.5 400 49.8
HT3 1082 1457 20. 6 32.7 402 49.5

Ref. [ 9] > 755 > 1205 > 13.0 > 14.0 - > 24.0
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Table 3 Stress rupture properties of spray formed superalloys

Shate Heat Temperature o/ M Pa Vi m 8/ % ® %
b ’ treatment / C
750 539 62:45 11.20 15.53
SD+ HIP 650 834 100 8. 40 7. 44
HT2 650 834 144: 30 2. 80 2.58
SD+ HF HT3 650 834 134 10. 88 15.36
HT5 750 539 45: 50 11.04 10. 35
HT2 750 539 64: 50 4. 40 8.20
SD+ HIP+ HF 650 834 208: 50 2.00 4.70
HT3 650 834 46: 15 2. 80 4. 30
750 539 > 50
Bet:[ 9] 650 834 > 50
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A NITROGEN SPRAY ATOMIZED AND
DEPOSITED Ni BASE SUPERALLOY

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

ABSTRACT A Nrtbase superalloy columnar preform were produced through nitrogen spray atomization and deposition.
T he deposited material exhibits high density, low gas content, homogenous composition and fine structure. The high tem-
perature deformation characteristics and microstructures after several heat treatments were studied. The results showed
that the mechanical properties of the spray formed materials are better than those of the cast & wrought materials of simi-

lar chemical com positions.

Key words spray atomization and deposition superalloy microstructure mechanical properties

(4miE  =4E)



