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Microstructure Characterization of Inertia Friction Bonding
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Abstract: The microstructure of inertia friction welding P/M superalloy FGH96 was investigated. The inertia friction weld-
ing introduced very steep thermal gradients at the bonding region. The whole welding process only lasts for several seconds,
i. e., a fast heating and cooling process with recrystallization occurring in the welding area. A dramatic change of the micro-
structure was observed over a narrow welding zone. A significant change of the y’ distribution was observed across the weld-
ing line with very fine y’ particles precipitated in unimodal size distribution. The fine precipitated 7y’ under fast cooling was
spherical in shape, which gradually transformed into elliptical, cube shape as the distance from welding line increased. No
significant grain distortion was observed in the extensively plastically deformed region due to recrystallization. Compared with
the standard post-weld heat treatment, heat treatment with higher temperature could significantly reduce the width of the fine
grain area at the welding zone. The volume fraction of the weld line secondary 7y’ phase increased from 0% to ~25% when
higher temperature heat treatment was applied. Those findings are essential for controlling the microstructure of inertial fric-
tion welding component on P/M superalloys.
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Table 1

C Cr Co Mo W Al Ti Nb Ni

0.02~ 15.5~ 12.5~ 3.8~ 3.8~ 20~ 3.5~ 0.6~

0.05 165 135 42 4.2 2.4 3.9 1.0 Bal.
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Fig. 1  Metallographs of grain size for as-weld component
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Fig. 2 SEM images of grain size of as-weld component
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Fig. 3 Images of y' precipitates for as-weld component by FE-SEM observation
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Fig. 5 Grain size and orientation distribution for as-weld component by EBSD
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Fig. 6 Micro-texture for as-weld component by EBSD: (a) pole figures, (b) inverse pole figures
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Fig. 7 Metallographs of the grain size across the WL as different PWHT conditions
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Fig. 8 SEM images of grain size across the WL as different PWHT conditions
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Fig. 9 Images of y' precipitates across the WL as different PWHT conditions by FE-SEM
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