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Fig.1 Microstructure of the alloy after heat treatment
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Fig.2 Hat-shaped sample size
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Fig.3 Shearing true stress-strain curve of the hat-shaped sample
at £=2050s"
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Fig.4 Macrostructural characteristics of ASB of left (a) and right (b)
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Fig.5 Extension path of ASB in Fig.4a
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Fig.6 EBSD orientation distribution (a) and KAM distribution (b)
of ASB region in Fig.4b
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Fig.8 True stress-strain curves of the samples under different

strain rates
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Table 1 Elastic modulus E and HV hardness of ASB and its

surrounding areas

Area E/GPa HV/GPa
Matrix of a 194.8 4.48
o phase 30 um from ASB 207.2 4.44
a phase 5 um from ASB 184.6 3.58
ASB 155.4 3.93
f phase 5 pm from ASB 240.5 2.83
f phase 30 um from ASB 234.2 3.34
Matrix of g 236.6 3.47

THIFESS ASB LUK ASB BRI X 38 o #1AT B 4 (15604
BEE R . 9K RIS IR 1. 45 RR .
BAR o MR g E IR N 194.8 GPa, PN
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T o A 7E ASB X35, ¥ s ML 5 { iy 155.4 GPa,
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ERE , JEA KL T & (- 35K 7 ; {H17E ASB i 5 pm
Ak, o K (e AR AT FE A i R B, 4303 184.6 GPa
1 3.58 GPa, p AHI# MR E 54 Y, N 2405
GPa, {HAHZAHWIR M T, v 2.83 GPa; 1Mt ASB
PHIT 30 pm Ak, o F B A P A ABE R I R FE 5
PRAR 2, oo AR 30 A B R S SRRl 5 2 391 v 207.2 GPa
F1 4.44 GPa, B 4y %y 234.2 GPa F1 3.34 GPa. 45 &
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pum Ab T o FHIHE FE B Ry o 7E ASB A 30 wm A 5P AR
MR B 5 HE AR AH 2, 3 U B B i X ) BE 2 7E ASB
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Microstructure Characteristics of Adiabatic Shear Band in a Typical
Near a-Type Ti Alloy

Hao Fang"?, Du Yuxuan?, Mao Youchuan'?, Chen Jun®, Xin Shewei®, Chen Haisheng? Wang Kaixuan?,
Liu Xianghong?, Feng Yong"?
(1. Northwestern Polytechnical University, Xi’an 710012, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(3. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The adiabatic shear characteristics of a typical near a-type Ti-6Al-2Zr-1Mo-1V alloy at different strain rates were investigated
by hat-shaped specimen. The results show that the dynamic true stress-strain curve of the alloy can be divided into three typical stages,
which correspond to strain hardening, hot softening and shear localization, and finally develops into mature adiabatic shear band (ASB).
Close to the shear band, the primary « and secondary o distort or even fracture in the transition zone, showing the characteristics of twin
deformation. In the near shear band zone, the Kernel average misorientation (KAM) increases, and o phase which is favorable to
dislocation slip/twin orientation occurs a preferential plastic deformation, forming substructure, grain fragmentation and dynamic
recrystallization. With the increase of strain rate, the width of shear band extends, and the vortex structure appears conductive to the
coordination and adaptive deformation. The elastic modulus and microhardness of a-phase and S-phase of ASB, near ASB and matrix were
analyzed by nano indentation test. The results show that the adiabatic shear band of the alloy is a softening band, and the width of the
heat-affected zone is about 30 pm around ASB.

Key words: near a-type titanium alloy; dynamic mechanical property; ASB; nanoindentation

Corresponding author: Hao Fang, Candidate for Ph. D., Senior Engineer, Northwestern Polytechnical University, Xi’an 710012, P. R.
China, Tel: 0086-29-86514523, E-mail: haofang85@163.com.



