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Fig.1 Size of tensile sample
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Tablel Experiment of heat treatment of alloy

Program Recrystallization annealing ~ Age treatment

500 ‘C/6 h, AC

500 ‘C/8 h, AC
500 ‘C/10 h, AC

500 C/12 h, AC

500 C/6 h, AC
500 C/8h, AC
500 ‘C/10 h, AC
500 ‘C/12 h, AC

765 C/20 min, AC
800 C/20 min, AC

2 800 ‘C/20 min, AC
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Table 2 Chemical composition of Ti-7.46V-5M0-3.13Cr-1Zr-
3Al alloy ingot (w/%)

v Mo Cr Zr Al N H o Ti
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2.82 | Ti-sss31 N /:\L\
2.80 |- B Ti alloys Slip/twin .
= XTi
|QQO 2.78 —
¢ -
2.76 |
a+p Ti alloys a Ti alloys
2.74
2.72 : ' —
225 230 235 240 245 2.50

M

d

M2 3T F a7, R

Fig.2 Stable phase diagram based on B_0 - Vd 17
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Fig.3 Microstructures of alloy after recrystallization annealing under different cold rolling processes: (a) program 1, 765 °‘C/20 min, AC;

(b) program 1, 800 ‘C/20 min, AC; (c) program 2, 800 ‘C/20 min, AC
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Fig.4 XRD patterns of as-cast alloy and alloy before and after

recrystallization annealing
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Fig.5 Tensile properties of alloy recrystallization annealing

under different cold rolling processes
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Fig.6 Microstructures of alloy rolled by SCRA 765 °C/20 min (a-d) and TCRA 800 “C/20 min (e-h) after recrystallization annealing
at 500 C for different aging time: (a, €) 6 h, (b, f) 8 h, (¢, g) 10 h, and (d, h) 12 h
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Fig.7 Stress-strain curves (a, ¢) and mechanical properties (b, d) of alloy after recrystallization annealing under SCRA 765 ‘C/20 min (a, b)

and TCRA 800 ‘C/20 min (c, d) rolling processes after different aging time at 500 ‘C
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Tensile fracture morphologies at peak mechanical
properties: (a) program 1, 765 ‘C/20 min, 500 ‘C/8 h;

(b) program 2, 800 °C/20 min, 500 ‘C/10 h
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Effect of Cold Rolling and Heat Treatment on Microstructure and Properties of
Metastable g Titanium Alloy

Wang Yanjing, Yuan Chenhang, Xu Zaidong, Xu Rongzheng, Ma Huanchen, Zhang Wendong
(Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The effects of single cold rolling annealing, triple cold rolling annealing and subsequent aging on the microstructure and
mechanical properties of self-designed metastable f titanium alloy Ti-7.46V-5Mo-3.13Cr-1Zr-3Al were investigated by optical
microscope (OM), X-ray diffractometer (XRD), scanning electron microscope (SEM) and room temperature tensile tests. The results
show that compared with single cold rolling annealing, the grain size of the alloy after triple cold rolling annealing is finer, the strength
and plasticity are improved, the yield strength reaches 815 MPa and the elongation is 27%. After single cold rolling annealing and aging
treatment, the fine and dispersed secondary a phase is precipitated, the yield strength of the alloy reaches 1280 MPa, and the yield
strength increases at first and then decreases with the increase of aging time, showing higher strength and lower elongation. However,
the strength of the sample after triple cold rolling annealing and aging is slightly lower, but the plasticity is significantly improved, and
it has a better match between strength and plasticity. Based on the comprehensive comparison of the experimental results, it can be
determined that the alloy can achieve a good match of strength and plasticity after triple cold rolling annealing at 800 °C/20 min and
aging at 500 °C/10 h, the tensile strength is 1380 MPa and the elongation is 10.8%.

Key words: metastable f titanium alloy; cold rolled annealing; aging treatment; mechanical properties
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