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for the specimen solution-treated at 800 ‘C for 0.5 h
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Fig.3 Tensile curves of solution-treated specimens (800 C,

0.5 h) at different tensile rates
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Table 1 Mechanical properties of 800 'C solution-treated

specimens deformed at different tensile rates
TS/MPa  UTS/MPa EL/% EM/GPa

7 |
Tensile rate/mm-min

0.3 770.06  1168.60 14.96 64
3 819.88  1149.75 13.96 68
10 867.26 109045 13.52 73
20 906.76  1045.02 12.84 75

Note: TS-triggering stress, UTS-ultimate tensile strength, EL-

elongation, EM-elastic modulus
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Fig.4 XRD patterns of the specimens solution-treated at 800 ‘C

and then deformed at different tensile rates

250
—=—0.3 mm/min
200 ' ' —=— 3 mm/min
: ; —=—10 mm/min
——20 mm/min

50

Work Hardening Rate, #MPa
o
S

Stage 1 %Stage 2 iSLage 3

- 1
0 3 6 9 12 15 18
True Strain/%

W
(=]

K5 b A TE 5 o0 A Ak 22 B 20 AR 19 A2 4k i 2k
Fig.5 Variation of the work hardening rate with true strain at

different tensile rates for the solution-treated specimens
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Fig.6 TEM bright-field (a, c¢) and dark-field (b, d) images of the solution-treated specimens after tensile deformation at different tensile

rates: (a, b) 0.3 mm/min and (c, d) 3 mm/min
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Fig.7 SEM fractographs of the solution-treated specimens after tensile test at different tensile rates: (a) 0.3 mm/min, (b) 3 mm/min,

(c) 10 mm/min and (d) 20 mm/min
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Abstract: The microstructure evolution and mechanical properties of 51.1Zr-40.2Ti-4.5A1-4.2V alloy during tensile deformation at room
temperature were studied. The results show that the phase transformation from g to a" phase is observed in the process of tensile
deformation at room temperature, and the volume fraction of the a” phase decreases with the increase of the tensile rate. The existence of
the a” phase has an obvious effect on the mechanical properties of the alloy. At the tensile rate of 0.3 mm/min, the trigger stress (TS),
ultimate tensile strength (UTS), elongation (EL) and elastic modulus (EM) are 770.06 MPa, 1168.60 MPa, 14.96% and 64 GPa,
respectively. TS and EM increase with the increase of tensile rate, while UTS and EL decrease. Three different stages are presented in the
curve of work hardening rate. Particularly, the second stage is affected by the a” phase. At a given strain, the work hardening rate at the
second stage is gradually decreased with increasing the tensile rate. When the tensile rate is 0.3 mm/min, the fracture morphology of the
alloy is composed of a large number of dimples and a small number of quasi-cleavage planes, which show a typical feature of plastic
fracture. With the increase of the tensile rate, the fracture mode of the alloy changes from plastic fracture to brittle fracture. This is mainly
due to the fact that the volume fraction of the a” phase decreases with the increase of the tensile rate.

Key words: ZrTiAlV alloys; deformation; stress-induced martensite transformation; work hardening rate
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