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Prior Particle Boundary Precipitation in Powder Metallurgy GH4169

Zhao Feng' Yao Caogen'

Fan Kaichun®

Huang Guoji'

(1 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

(2 Designing Institute of China Sanjiang Space Group, Wuhan 430040)

Abstract The mechanism of prior particle boundary (PPB) and its effects on microstructures and mechanical

properties in powder metallurgy GH4169 are discussed, meanwhile the measures on minimizing PPB precipitation has

been analyzed. The result indicate that MC carbide is the major constituent of previous particle boundary, and the

powder metallurgy GH4169 shows better property with powder pre-heat treatment.
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Tab.1 Chemical composition of GH4169 powder wt%
C Cr Al Ti Nb Mo Fe Ni N H 0
0.03 18.45 0.68 1.06 4.86 2.89 19.94 Bal. 0.0082 0.0010 0.0034
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Fig. 1  Prior particle boundary precipitation in PM GH4169
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Fig.2  Microstructure and composition

analysis of prior particle boundary
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Tab.2 Chemical composition of PPB precipitation

wt%
Ti Cr Fe Ni Nb
10.1 3.5 2.5 6.4 Sh
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Fig.3 Thermodynamic equilibrium
phase diagram of GH4169
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Fig.4 Microstructure of PM GH4169
prepared by different processes
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Tab.3 Comparison of PM GH4169 tensile properties between different processes

‘ i 800°C
il %73
oy/MPa o, ,/MPa 8/% W/ % oy/MPa oy ,/MPa 5/ % W/ %
Hi% HIP 1260 1120 3.5 2.0 700 630 6.5 9.0
TRAALFE +HIP 1245 998 30.0 36.5 708 660 19.0 22.5
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