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Influence of strain rate on twinning deformation behavior of CT20 alloy

LIU Wei, DU Yu, MAO Xiao-nan, YANG Hai-ying

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The tensile deformation behavior of titanium alloy CT20 under different strain rates was investigated. The
deformation microstructure was observed and analyzed by SEM, TEM and metallographic technology. The influence of
different strain rates on the alloy deformation behavior and the relations between twinning and mechanical properties
were revealed. The results show that, with strain rate increasing, the strength increases but elongation decreases at 300
K, while both the strength and elongation reduce at 20 K. CT20 keeps a good plasticity because both slip and twins
dominate in the deformation at strain rate of 6.67X 107" s™', 300 K and strain rate lower than 6.67X107" s™!, 20 K,
respectively. At strain rate above 6.67X 10 s™ and 20 K, the elongation of CT20 decreases directly and the fractures
are brittle because both low temperature and high strain rate keep the twins from influencing deformation.
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Fig. 1 Microstructures of CT20 alloy: (a) Original
microstructure; (b) Microstructure of alloy after 800 C, 1 h
annealed
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Fig. 2 Tensile properties of CT20 alloy in different strain
rates at 300 K
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Fig. 3 Tensile properties of CT20 alloy in different strain
rates at 20 K
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Fig. 4 Tensile microstructures of CT20 alloy in different strain rates at 300 K: (a) 6.67X10*s™"; (b) 6.67X 107 s™"; (¢) 6.67X 10>

s (d)6.67X107" s
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Fig. 5 Tensile microstructures of CT20 alloy in different strain rates at 20 K: (a) 6.67X10™*s™"; (b) 6.67X107°s™"; (c) 6.67 X 10>

s (d)6.67X107"' s
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Fig. 6 Tensile fractures of CT20 alloy in different strain rates at 300 K and 20 K: (a), (b) 300 K, 6.67X10*s™"; (¢), (d) 300 K,
6.67X107"s™"; (e), (D 20K, 6.67X10*s™"; (g), (h) 20K, 6.67X 10" s

RYIMBL AL T AR AR, [R5 A A 2
WAL, B MR AP, AR 1 ARG W 2y
TEBKERI G, 7F 6.67X 107" s (N ARHAR R, Wil
ARIL HH SR f PR B T SRR A

23 ARIMIEET CT20 54 300 K #7120 K BaY
%3 TEM M52
AR VAR R CT20 445 300 K A1 20 K IR $7

RFE IO TEM W 8245 1 LI 7. P 7 0] LA H
75 300 K RIS, 76 6.67X107% s [N AZHE T, W
AP R SR R AR G A T T A
B BN AR R, RS TR, ()
PRAFRE R KT, TR EAN OB H B T 23 421,
A5 A A A PR s I BRI E] 20 K I, A
6.67X 10" s ' [RARMASH RN, AR H LR 2 (H7R
i, AP LA F) AR TR 300 KRz F 0 A4



s240 A G A R

2013412 H

B 7 AFNARRAE T CT20 A4 300 K Al 20 K I )47 TEM M5
Fig. 7 Tensile TEM microstructures of CT20 alloy in different strain rates at 300 K and 20 K: (a) 300 K, 6.67X10*s"; (b) 300 K,

6.67X107"s™"; () 20K, 6.67X10*s " (d) 20 K, 6.67X10 " s
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