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Effects of Microstructure on the Quasi-Static and Dynamic

Compression Properties of TC21 Titanium Alloy
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Abstract: Three different microstructures of TC21 titanium alloys, including equiaxed, binary and lamellar
microstructure, were obtained after different heat-treatments. The effects of microstructure on the quasi-static and dynamic
compression properties were studied and analyzed by using compression tests. The results showed that, different microstruc-
ture presented different quasi-static and dynamic compression performances. The equiaxed microstructure had a higher plas-
ticity,, but lower strength. Binary microstructure had a better strength, but poor plasticity. Lamellar microstructure had a rela-
tively better plasticity and strength. At the strain rate about 1500~ 3200 s™'

stress, but higher dynamic plastic strain and impact resistance. Binary microstructure had a higher flow stress, but poor im-

, the equiaxed microstructure had a lower flow

pact resistance. Lamellar microstructure showed higher flow stress and impact resistance, which indicated the lamellar micro-
structure had a better comprehensive performance in the three kinds of microstructure.
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Table 1 Chemical composition of TC21 titanium alloy (/%)
Al Sn Zr Mo Cr Nb Si C H 0 N Ti
6.0 1.96 2.41 2.51 1. 60 1.83 0.12 <0.005 0.001 0.075 0.010 Bal.
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Microstructures of TC21 titanium alloys obtained after different heat-treatments: (a) equiaxed, (b) binary and (c¢) lamellar
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Fig. 2 Quasi-static compression true stress-strain curves of the three

2001 Strain rate: 0.001s”

kinds of microstructure of TC21 titanium alloy
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Fig. 3 Dynamic compressiontrue stress-strain curves of the three kinds of microstructure of TC21 titanium alloy
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