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Fig.1 Extinction contours distributed outside the ASBs: (a) plenty

of black extinction contours and (b) the form of the steps

ASBs 4514 TEM 1% . /£ ASBs #Mt T [X I8 - 0 A %
KB R A (1) VH DGR B0 (B B R 40, 3K B8 56 i 2% B2 L
S PR J5 0 o T B % A AR Ak 5] R A A i T
Ui B ASBs FHITAE TIRKHIN R T, 4 ASBs 5
Lk SR R RS , A L S TH R X I TR G B
B[ AN TR A o MR AR B A, I XA 4
WML ARSI, U ASBs AR A S N ER
RO E RO

VFZ G0 ASBs B I ) &R P 38 LA ey 2 FEE 1 4
SERLEE N, ARG S XA TR BT G OH AR FR 8 4 4
Ao B2 ASBs Pt 3 — X3 B —Fh 2% (FR)
ARIAR T S5 1 o 3% B8 26 A 15 I P AT, L% FE 205 20 nm,
i 1 SIS T . VR 2 R ZUR T AR N & Jm MR
TS 8 R AL S R A A SE R R WS Meyers!]
(R34, B8l 2 IR 2% s 4 1 R T e E T ek 4 FH O ik
AR =4 T BERKIHRGE, X g & 5 8 45/ e
AR AR o 72 ASBs [T O R i B 9 A 3
IS, — B R — I SR S, AR
SHfr, BEE A ASBSM. BEJE, ASBs £l EiL
PRI R A e &, 7R R, Sl B T om g A
TV 3 B0 A PN 0T T oo 25 A7 A o T3 2 e = e A1
(LR e AR EEHE, T ol 2% R 0 R 3 A6 46 P 225

K2 ASBs I i) 4R AL 8 I 45 14

Fig.2 Banded dislocation cell structures nearby the ASBs
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Fig.4 Dislocation pile-up structures close to the ASBs: (a) plenty
of dislocations arranging in a row and stopping at the ASB

border and (b) triple grain boundary junction of 8 grain
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Fig.6  Aseries of diffraction patterns along vertical direction of the ASB: (a) the positions in the ASB where the diffraction

patterns are obtained and (b) corresponding diffraction patterns
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Microstructure of Adiabatic Shear Bands in the TC4 Titanium Alloy
Induced by High-Speed Projectile Impact

Yang Shen, Zhang Conglin, Huang Wei, Cai Jie, Guan Qingfeng
(Jiangsu University, Zhenjiang 212013, China)

Abstract: TC4 titanium alloy plates were impacted by projectile at a high speed. The microstructure changes inside and nearby the adiabatic
shear bands (ASBs) were observed by transmission electron microscope (TEM). The microstructure observation nearby the ASBs indicates
that the boundaries of the ASBs may be the origin for the crack initiation. High stress is concentrated nearby the ASBs, and thus it is easy to
form high density dislocation configurations (such as tangled dislocations and banded dislocation cells) and stress induced martensite. The
microstructure observation inside the ASBs reveals that they are mainly induced by high stress. Along the direction vertical to the ASBs, the
closer to the center of the ASBs, the more serious the grain fragmentation is. The typical characteristics of dynamic recrystallization (DRX)
are not found in the ASBs; as a result, the present observations do not support the traditional viewpoints that DRX occurs in the ASBs and the
origin and dissemination of the ASBs are related to the DRX. Besides, amorphous is also found in the center of the ASBs.

Key words: TC4 titanium alloy; high-speed projectile impact; adiabatic shear bands (ASBs); microstructure
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