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Abstract Properties of Ni-base superalloys of Nimonic 80A alloy system were investigated by the observation
of microstructures, precipitates and hardness as a function of the chemical compositions and the paths of heat
treatment. The higher hardness values showed, the higher TY/Al ratio among high compositions of Cr and Co
element. The lower (Ti+Al) and Fe contents decreased in the same TVAl ratio, the higher hardness values
showed. This results are considered that coherent deformation was increased with increasing Ti/Al ratio.
Hardness showed higher value when Cr contents was 18 wt% less than 21 wt%Cr. In 3.15 wt%Co alloy, ¥
phase was very fine'as around 50nm and, its volume fraction and hardness showed the highest value by 2

step-aging treatment.
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Fig. 1. Effect of contents of (a) Fe, (b) Al, (¢) Cr on’the
hardness in Co-free (0wt%) and Co-bearing (2wt%) alloys,
respectively.
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Table 1. Chemical compositions of specimens.

Spon. Element Cr Ti Al c Cu Fe B Zr Co
Alloy P bal. 21.0 2.7 1.8 0.1 - 3.0 - - 0~3
Alloy A bal. .8.98 2.7 1.64 0.1 0.013 0.5 0.003 0.05 -
Alloy B “bal. 199 2.59 1.65 0.06 0.0091 0.45 0.0064 0.04 -
Alloy C bal. 20.19 2.40 1.23 0.06 0.016 1.11 0.0011 0.065 -
Alloy D bal. 20.09 2.64 1.73 0.01 0.014 0.52 0.0025 0.073 3.15
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Fig. 2. Influence of heat treatment condition on the hardness
in specimens(Alloy A~D).
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Table 2. Paths of the heat treatment.
Classific Paths Symbol
ation
@D 1080°C/8ht/AC — 700°C/16hr/AC PHTI
@ @ 1020°C/8ht/AC — 775°C/16hr/AC —
—700°C/16ht/AC
@ 1110°C/2ht/AC — 875°C/ 4hr/AC HT1
— 700°C/16ht/AC
(b @ 1110°C/2hr/AC — 720°C/16hr/AC "
— 650°C/12ht/AC
® 1110°C/2hr/AC — 700°C/16hr/AC HT3
— 700°C/16hi/AC
© 1110°C/2hr—875°C/4hr HTa
— 700°C/16ht/AC
©) @ 1110°C/2hr — 720°C/16hr HTS
— 650°C/12ht/AC
1110°C/2hr — 700°C/16hr HT6
- 700°C/16ht/AC
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Fig. 3. SEM micrographs and EDX analysis near free surface of Alloy A after treating HT1 : (a),(b); formation of 7' phase

denuded zone, (c),(d): formation of the oxide layer.
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Fig. 4. Influence of heat treatment condition on the thickness
of oxide scale and PFZ of (a) Alloy A, (b) Alloy B, (c) Alloy
C and (d) Alloy D, respectively.
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Fig. 5. SEM micrographs and 12DX analysis for precipitates in Alloy A : (a) precipitate in grainboundary, (b) Ti-rich precipitate

in (a), (¢) precipitate in grain and (d) Cr-rich precipitate in (c).
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Fig. 6. Effect of heat treatment condition on the hardness and
7' phase size of Alloy A and D.
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Fig. 7. The relationship between 7 ' phase size and hardness.
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Fig. 8. SEM micrographs for a serrated grain boundary in accordance with heat treatment conditions in Alloy D.

400
—_—
>
=)
~—
% 300
-
=
=
s
250 |- —@— Alloy A
T —®-- Alloy B
A Alloy C
—v—Alloy D
200 1 L, 1 1
1040 1060 1080 1100 1120

Temperature ('C)

Fig. 9. Variation of hardness of specimens(Alloy A~D) after
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Fig. 10. Variation of micro-Vickers hardness as a function of
treatment time for isothermal solution treatment of Alloy D.
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Fig. 11. Variation on micro-Vickers hardness with change in
aging temperature after solution treatment of specimens for
24 hrs at 1110°C(Alloy A~D).
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