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Table 1 Chemical constitution of TC21 titanium alloy (mass

fraction, %)

Al Sn Zr Mo Cr Nb
6.0 1.96 241 2.51 1.60 1.83
Si C H (0] N Ti
0.12  <<0.005 0.001 0.075 0.010 Bal.
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Fig. 2 Geometrical shape and size of dynamic shearing

specimen (Unit: mm)
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Fig. 3 Microstructures of TC21 titanium alloy after different
heat treatments: (a) AC; (b) FC; (¢) WQ

22 RHEESNTETHEASYIGRMESS
R4k — 4 . 9 FE8 F1 3 25 2 Hopkinson Bar %%

BN ER, IR AR TA) A

x

.

X LOoARETHFKE, 300 mm: Co b BEFFH I
L ASRLE R A 18Ni H4(Cy hy 4900 m/s), Hiz(1)
AR SR AN 120 pso 3B Sk 98 20
120 ps I, J&FIEREE, WFELBIUIMIA; MiEh
Wk 58 BEZN T 120 ps,  HIRGARENEING:, TR«
TR, WA B S R R,

B 4 Findy 3 Fh TC21 8K & Sk FE2) Bl AE N AR R
A 2100+ 3500, 4300, 5100 s I (K Bh AR BT I [A]—
Jiigk. MWK 4 palEH, fENARRE 21008 T, 3

At (1)



922 R 4 AR 2017 4E5
1200-@ 1200H®)
& 800t £ 800t
= =
5 5
& —AC & —AC
400 —FC 400 —FC
—WQ —WQ
0 40 30 120 160 0 40 30 120 160
Time/us Time/us
1200+ 12009
S 800t £ 800t
= p
8 8
& -
400} ac 400} _ac
—FC —FC
—WQ —WQ
0 40 30 120 160 0 40 80 120 160
Time/us Time/us

4 AR AP FUUREAEAR [R] N AR 3N (K3 AR89 DI 18] -1 ) 2k
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Table 2 Load-bearing time of three types of specimens under

different strain rates

. Bearing time/us

Strain rate/s” - - -
AC specimen FC specimen WQ specimen

2100 120 120 120
3500 96 91 79
4300 67 63 59
5100 54 51 45
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Fig. 5 Overall morphologies of adiabatic shear band and its partial enlarged detail of crack tip in three kinds of samples of TC21

alloy at strain rate about 4300 s ': (a) AC; (b) FC; (¢) WQ
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Fig. 6 Partial pattern of adiabatic shear band in three kinds of
samples of TC21 alloy at strain rate about 4300 s ': (a) AC; (b)
FC; () WQ
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Effect of cooling ways on adiabatic shear sensitivity
of TC21 titanium alloy

YANG Hong-bin"2, XIANG Wen-li*, XU Yuan?, SUN Kun®

(1. School of Physics and Electronic Information, Yunnan Normal University, Kunming 650500, China;
2. Research Institute on Preparation and Mechanical Behavior of Materials,

Chuxiong Normal University, Chuxiong 675000, China)

Abstract: Using the technology of split Hopkinson Bar, the dynamic shear test on the hat-shape samples of TC21
titanium alloy, which was cooled separately by three cooling ways after heat treatment, was done, and the effects of
cooling ways on adiabatic shear sensitivity of TC21 titanium alloy were studied by combining the dynamic mechanical
response with the microstructural analysis of samples. The results show that the cooling ways of the alloy after heat
treatment has great influence on the adiabatic shearing sensitivity of the TC21 titanium alloy. Under the same condition of
strain rate, the subsequence of the adiabatic shearing sensitivity is water quenching samples, furnace cooling samples and
air-cooling samples in turn according to sort in descending. At the strain rate of 4300 s ', the sample by water quenching
has the shortest and the most narrow adiabatic shear band. And its degree of cracking is the most severe among three
kinds of samples. The crack expands not only along the shear band, but also in the matrix. The crack tip is sharper in the
sample by furnace cooling, and takes on the expanding tendency along the shear band. The sample by air-cooling has the
longest and the widest adiabatic shear band. Its degree of cracking is weak.

Key words: TC21 titanium alloy; cooling way; shear sensitivity; adiabatic shear band; crack
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