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Rolling Process Optimization of Vanadium Microalloyed
Automobile Titanium Alloy

Sun Feng' Yin Xiaoli' Zhao Da’

( 1.School of Mechanical and Control Engineering Shengli College China University of Petroleum Dongying 257061 Shan—
dong China; 2.School of Materials Science and Engineering Beijing Institute of Technology Beijing 100081 China)

Abstract: Rolling tests of Ti-Al-Mo-Cr-V automobile titanium alloy microalloyed with vanadium were car—
ried out by different processes and the mechanical properties were tested and compared.The results show
that the start—rolling temperature and rolling deformation have obvious effects on the mechanical properties
of the tested alloys.The mechanical properties of the tested alloys first increase and then decrease with the
increase of starting rolling temperature from 945 °C to 1 045 °C.With the increase of rolling deformation
from 59% to 75% the mechanical properties of the alloys present a sharp increase followed by a slow in—
crease.The optimum start—rolling temperature and rolling deformation of the tested alloy are 1 020 °C and
67% respectively.Compared with those of alloy at the starting rolling temperature of 945 °C the tensile
strength and yield strength of the tested alloy at 1 020 “C respectively increase by 28 MPa and 34 MPa
with the section shrinkage decreased by 2.5%.Compared with those of the alloy at 59% of rolling deforma—
tion the tensile strength and yield strength of the alloy at 67% of deformation increase by 23 MPa and 27
MPa respectively with the section shrinkage decreased by 1.5%.
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Table 1 Chemical compositions of the testing alloys %
Al Mo Cr Si \4 Fe Ti
5.5~6.5 2.0~3.0 1.0~2.0 0.15~0.4 0.3~0.7 0.2~0.5 bal.
2
Table 2 Rolling process parameters of testing alloys
N N /C 1% /mm
. . . 1 1073 67 40
2 970 67 40
3 995 67 40
6 R 920 C . 4 1020 67 40
o 5 1 045 67 40
900 *C 6 1 020 59 45
2 . 7 1020 63 42.5
8 1 020 71 37.5
9 1 020 75 35
6 . 920 C .,
900 C . 1020 C ., 67% . Ti—-
1930 Al-Mo-Cr-V o
CTx1h 560 Cx2h o . 1 o
1.5 mm/
o min , JSM6511 o
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Fig.1 Size of tensile specimen of the alloys
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Table 3 Rolling process parameters of testing alloys N °
59% 75%
/MPa /MPa 1%
1048 1012 505 ‘
1 082 1 045 50.3
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