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Investigation on Tensile Behavior of TC21 Titanium Alloy
at Intermediate Strain Rate
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Abstract: Tensile tests were conducted on TC21 Titanium alloy with basket microstructure in 0.001s ™" ~50s ™" strain rate. Test results
indicate that the alloy exhibits significant strain rate strengthening strain hardening and strain—ate sensitive thermal-softening under
strain. Strain-rate sensitivity of yield stress turns at 6s . Strain hardening decreases with increasing strain rate while unstable strain
and fracture strain under high strain rates are larger than those under low strain rates. Mechanism governing deformation is dislocation
thermal activity. All specimens fracture in a ductile manner and the fracture mechanism is voids nucleation and growth.
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Table 1 Chemical components of TC21 titanium alloy (w) Yo
Al Sn Zr Mo Cr Nb St Fe C N (0] H Ti
6.2 1.94 1.7 2.62 1.6 1.96 0.13 0.03 0.08 0.014 0.09 0.001 bal
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Fig.3 Schematic diagram of intermediate tensile apparatus

1. front travel switch; 2. rear travel switch; 3. front retainer; 4. hydraulic cylinder;

5. piston rod; 6. rear retainer; 7. connector; 8. impact hammer; 9. load cell; 10. rear grip; 11. specimen; 12. front grip
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Fig. 4 True stress—true stain tensile curves of TC21
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Table 2 Values of Ry, ,~R, A, A,

under different strain rates

t

Strain rate Ry, R A, A,

m

/s™! /MPa /MPa 1% 1%

0.001 1007 +14 1130+30 3.6+0.2 4.9+0.3
0.01 101 8 £17 1142 +23 3.4+0.3 4.6+0.4
0. 05 1026 £24 1133 +£27 2.4+0.2 4.1+0.3
2 1044 £33 117 5+42 4.5+£0.4 6.2 0.5
18 106 3 £35 116 7 +41 4.0+0.2 6.2 +0.4

50 1105 £33 1205 +46 4.7+0.3 6.7 +0.5
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Fig. 5 Strain rate sensitivity of yield stress
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Table 3 Values of A under different strain rates
Strain rate/s ' A/MPa * s
0.001 11.3
0.01 11.3
0. 05 11.3
2 12. 1
18 20. 1
50 188.0
2.2
6
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50 57! 0.001 s~
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Fig. 8 Morphologies of fracture surface of TC21 tensile samples
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Table 4 Values of Variations
R, p q m
1 040 0.004 7 7.3%x107° 1. 636
1230 0.006
12001 ® Yield Stress 0.005
11701 Fitting Curve
g 1140k Curvature 40.004 .
31110 0.003 3
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Fig. 10  Fitting curve and curvature curve
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Table 5 Normaliged activation enery under

different strain rates

Strain rate /s~ V' /B

0. 001 32.8
0. 01 32.8
0. 05 32.8
2 30.4
18 8.5
50 2.0
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