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Tablel Chemical composition of TC4 alloy (w/%)
Al v Fe C O N H Ti
595 4.01 0.018 0.008 0.062 0.008 0.003 Bal.
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Fig.1  Schematic diagram of pulsed magnetic field tubular

heating furnace
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Table 2 Process parameters of pulsed magnetic field aging
for TC4 alloy

Average

Temperature of Time of value of pulse

Magnetic induction

aging, 7/°C  aging, t/h current, Z/A intensity, B/mT
500 0.5 20 19.17
500 0.5 0 0
500 4 20 19.17
500 4 0 0
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g e (& 200 o RFAER, HAEPR S KA,
T iF o MK LA R AL B 4 b J5 (& 2d) KBS
PREE TR a M, AEREAIE o MR ZURIKOK

B2 TC4 &4 L2085 16 % R A
Fig.2 OM microstructures of TC4 alloy after aging for 0.5 h (a, b) and 4 h (c, d) without (a, ¢) and with (b, d) magnetic field
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Fig.4 SEM microstructures of TC4 alloy after aging for 0.5 h (a, b) and 4 h (c, d) without (a, c) and with (b, d) magnetic field
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Table3 Size and volume fraction of precipitatesin TC4 titanium alloy under different aging processesin Fig.4

Time of aging, t/h Magnetic induction intensity, B/mT  Size of precipitates, D/nm  Volume fraction of precipitates, f/%
0.5 0 34.26 6.24
0.5 19.17 36.54 11.28
0 132.29 13.26
4 19.17 209.14 26.34

F4 TCAEEEARTRMYIZTHAEMEE
Table4 Mechanical propertiesof TC4 alloy under different aging processes

Temperature of aging/C Time of aging/h  Magnetic intensity/mT  Compressive strength/MPa  HV Hardness/x10 MPa
500 0.5 19.17 1980 269.2
500 0.5 0 1920 310.0
500 4 19.17 1895 232.2
500 4 0 1945 2335

2500 - - 2500
—— With magnetic field a —— With magnetic field b
—— Without magnetic field —— Without magnetic field
2000 | 2000
g 1500 | 1500
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0 | | | | 0 L L L L
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Fig.5 Stress-strain curves of TC4 alloy under different aging conditions: (a) =0.5 h and (b) =4 h
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Fig.7 Mechanism of secondary o phase enhancement by pulsed magnetic field
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Effect of Pulsed Magnetic Field on Precipitated Phase in Aging Process of TC4 Alloy

Sun Zhonghao, Xing Shuqing, He Shuai, Cheng Qiao, Ma Yonglin, He Xiaoyong
(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: A pulsed magnetic field was applied to the aging process of TC4 titanium alloy. The effect of pulsed magnetic field on
microstructure and the mechanical properties of TC4 alloy after aging was analyzed. By introducing atomic diffusion theory, the effect
of pulsed magnetic field on precipitated phase in aging process was investigated. The results show that after pulsed magnetic field
treatment, the number of precipitated phases in the microstructure increases obviously, the size becomes smaller, and the distribution
becomes more disperse. Compared with those of the alloy aged for 4 h without magnetic field, the Vickers hardness and compressive
strength of the alloy aged for 0.5 h with pulsed magnetic field increase by 357 MPa and 35 MPa, respectively. Pulsed magnetic field
can promote the precipitation of secondary a phase, which greatly reduces the aging time. From the perspective of precipitation kinetics,
the pulsed magnetic field can increase the diffusion flux and promote the secondary a phase precipitation by coupling effect of the
electron wind force and magnetization stress.

Key words: TC4 titanium alloy; pulsed magnetic field; microstructure; diffusion theory
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