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Fig.2 Compressive stress-strain curves for Ti-811 titanium alloy

with acicular microstructure under various strain rates
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Fig.3 Compressive yield strengths for Ti-811 titanium alloy with

acicular microstructure under various strain rates



ARG 2 AR Ti-811 PRA B ERIRAL SR 483 8 R W R L)

* 1801

4 FEAIEAEE (2.5X107 s™) Qg 4 AR I
Fig.4 Metallographs of the longitudinally sectioned specimen
under static compression (2.5X 107 s™): (a) macro feature

and (b~d) local enlarged views
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Fig.5 Macro metallograph of longitudinally sectioned
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compression specimen under 1180 s
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Fig.6 Metallographs of longitudinally sectioned compression specimen under 2180 s™': (a) macro feature and (b~d) locally enlarged views
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Compressive Deformation and Fracture Mechanism for the Acicular Microstructure of
Ti-811 Titanium Alloy Under Different Strain Rates

Shi Xiaohui, Cao Zuhan, Zhang Tuanwei, Wang Zhihua, Qiao Junwei
(College of Materials Science and Engineering, College of Mechanical and Vehicle Engineering, Taiyuan University of Technology,
Taiyuan 030024, China)

Abstract: The static and dynamic compression tests of Ti-811 alloy with acicular microstructure have been conducted by using the Instron
testing machine and the split Hopkinson bar system, respectively. Its deformation and fracture mechanism under various strain rates have
been studied. The results show that the yield strength of acicular microstructure exhibits positive-negative-positive strain rate sensitivity
successively with increasing the strain rate. The intrinsic reason is the competition between dislocation slip and twinning mechanism. The
fracture mechanisms of acicular microstructure under static and dynamic compression are obviously different, which show double-shearing
and single-shearing fracture mode, respectively. Saw-tooth chips form at the end faces of dynamic compression specimen, which is due to
restraint of the severe relative slide of the material at the two sides of primary shearing band by incident bar and transmission bar.
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