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ABSTRACT Dynamic mechanical properties and damage characteristics of Ti—17 alloy have been
investigated using Split—Hopkinson Pressure Bar (SHPB) at high strain rate of 103 s~! for cylinder and
frustum samples. The experimental results show that the dynamic yield stress(oy4) and the fracture stress
(oba) are higher than those in the static, and the macro—damage is sensitive to strain rate, but insensitive
to the applied stress. The critical macro—damage strain rate, é., is 2000 s~!. The examination of the
deformed samples using metallgraphy and SEM reveals that the damage frequently occurs along shear
band, i.e. shear band is a kind of micro—damage , and the fracture is always in cutting form. The
semi—cyclic shape shear band and the fracture surface appear to be of shear dimples. The shear band
is one of micro—damages, and its appearance on the cross—section plane is cyclic, and straight along the
maximum shear stress direction on the section plane which is parallel the sample axis. On the section
plane, the shear bands develop at the place where the shear stress is maximum, and propagate along the
maximum shear direction. The shear strain distribution along the shear band within the frustum sample
is inhomogenous, which decreases gradually along the shear band propagation direction.
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Fig.1 Dnmage of cylinder samples
(a) macro-observation (b) configuration of shear band
on the cross-section plane
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Fig.2 Damage and fracture surlace micrographs of frustum samples
(a) macro—observation (b) shear bands configuration near the fracture surface {c) fracture surface microgragh from SEM
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Fig.3 Stress us strain curves of cylinder samples of Ti—17 at
high strain rate
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Fig.4 Shear band development and propagation in the maxi-
mum shear stress plane

wlad oz o RPN RS A0 KRRy, ARG T R A K
3000 MPa, vt il sh SWRN S, B IKHEH RHRE
WA, T A RBR HA R 2% R, Ti-17
1 5 BLAB 5 A I Sy A0 1 0 15 8 RGO

i URE R 77 AT P 6 Bron, B ROA B BT EIR 7



494 E B ¥ W 35%

4.0
i ¢ £=2300s"
— L]
% O £=1950s"
L .
30
© |
o
G 20}
s |z
%
A
(8
v
10?
g
¥ ",
1 . ‘“‘\“
T

0.0
000 002 004 006 008 010 012 014

5 Ti—-17 &K KN - MEXRR#BL

Fig.5 Stress vs strain curves of Ti—17 frustum samples
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Fig.8 Schematically illustration of the maximum shear stress

plane within frustum sample
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