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Abstract: T he different processing characteristic of SiO2 particles in FGH96 superalloy was investiga
ted. The results showed that the edge of SiO2 particle tends to be smooth, and there was a reaction
zone at the interface between SiO2 particle and the matrix, which made SiO2 particle become a“ com
pound” nommetallic inclusion. The driving power used for the reaction was surface energy of powders
and Si02 particles strain energy generated during HIP in powders. In the following processes, SiO:
particles showed slight difference in characteristic of morphology, size and distribution of elements.
Key words: P/ M superalloy; nomrmetallic inclusion; genetic characteristic
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Table 1 Chemical composition of FGH 96 alloy pow der
Elem ent C Cr Co Mo W Al Ti Nb B Zr Ni
fracl\t/[izsns/% 0.020.05 15.516.5 12.513.5 3.84.2 3.84.2 2.62.4 3.53.9 0.6-1.0 0.0060.015 0.0250.05 Bal.
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Fig. 3 SEM morphology of HIP SiO; in the alloy and its surface scanning analysis
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Fig.5 Effect of the size of SiO; on the width of reaction zone (a) wider; (b) narrower
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Fig. 6 SEM morphology of SiO; particles in the alloy (a) solution treatment; (b) first stage aging;
(¢) second stage aging; (d) hot iso-forge
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Table 4 Effects of powder characteristics on sintering process
Param eter 1# 2# 3# 4 5# 6#
Powder loading/ % 70 55 70 70 55 55

Sintering time/ h 9.0 9.5 9.0 9.8 9.8 9.2
Relative density/ % 96.5 96.0 96.7 96.4 95.6 96.4
T ensile strength/ MPa 835 800 845 838 786 465

Size deviation/mm  F0.04 £0.06 £0.02 £0.02 £0.06 F0.06

:fv=235.0+ 0. 20D + 32. 180-
29 178w - 26.81A +;
:Mi= 240.38- 33.54S5. - 32.084:
(2)
:Ti= 12. 35+ 1. 860- 16. OS« +
145 5A:, Pp= — 289. 63— 18. 355« + 256. 284, tn=
-2 36+ 5.63A4:+ 0. 10D— 0.95S.
(3) )
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