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Effect of Heat Treatment on Microstructure and Hardness of Laser Rapid Forming TC21 Alloy
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[ABSTRACT] With the aid of laser rapid forming
(LRF) technique, the TC21 alloy samples are prepared.
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From the viewpoint of microhardness and microstructure,
the effects of stress relief annealing and solution aging are
investigated by the means of modern analyzing and testing
analysis. The results show that two different microstructure
areas existed in the as deposited TC21 alloy are bright area
and dark area. After stress relief annealing, the difference
mentioned above is not disappeared. Whereas after solu-
tion aging, the difference mentioned above is disappeared.
Since the microstructure is homogenized, there is no dif-
ference in hardness between the microhardness of bright
area and dark area. With the solution temperature rising, the
width of a lath, the ratio of globular « and the size of grain
boundary o increase. When the temperature rises to 932 °C ,
recrystallization happens and results in equiaxed grains trans-
formed from coarse columnar grains existed in as deposited
LRF TC21 alloy.
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Fig.1 As-deposited microstructure of TC21 sample
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Fig.2 Macrostructures of laser formed TC21 alloy after heat treatment
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Fig.3 Microstructures of laser formed TC21 alloy after heat treatment
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Fig.4 XRD images of dark zone of as—deposited sample and heat treated sample
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Fig.5 Microhardness of laser formed TC21 alloy sample after
different heat treatment
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Fig.1 Test broken form of panel with
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Fig.2 Test broken form of panel with
extrusion stringers
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