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Fig. 1 Initial microstructure of Ti-5.6A1-4.8Sn-2.0Zr-1.0Mo-

0.35Si-0.85Nd alloy under condition of ring rolling
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Fig. 2 Flow stress curves of Ti-5.6Al-4.8Sn-2.0Zr-1.0Mo-
0.35Si-0.85Nd alloy deformed at 950 ‘C(a) and 1010 C(b)
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Deformation behavior and process parameter optimization of
Ti-5.6A1-4.8Sn-2.0Zr-1.0Mo-0.35Si-0.85Nd alloy in
a+f forging process

WANG Ke-lu, LU Shi-qing, LI Xin, DONG Xian-juan

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nangchang 330063, China)

Abstract: The flow behavior and plastic deformation mechanism of Ti-5.6A1-4.8Sn-2.0Zr-1.0Mo0-0.35Si-0.85Nd alloy
were studied by the hot compression, which was carried out on a Thermecmastor-Z simulator in the temperature range of
920-1040 °C and strain rate range of 0.001—70.0 s ', and the optimization process parameter range was obtained. The
results show that the flow stress of this alloy is sensitive to temperature and strain rate in the a+f range. The flow stress
curves exhibit a flow softening behavior when the temperature is lower than or equal to 980 ‘C; while the flow stress
curves exhibit a steady-state characteristic when the temperature is higher than or equal to 1010 “C. The processing map
exhibits two instability fields: 920930 °C at 0.2—70 s ' and 1000-1040 °C at 1-70 s '. In these instability fields, the
flow location or mechanical instability occurs. Combining processing map with microstructure observation, the optimum
deformation process parameters in o+f range for Ti-5.6A1-4.8Sn-2.0Zr- 1.0Mo0-0.35Si-0.85Nd alloy are (1000—1030 C,
0.001-0.1 57" and (920-935 “C, 0.001-0.003 s "), respectively, and the corresponding plastic deformation mechanism is
superplasticity deformation.

Key words: Ti alloy; defomration behavior; process parameter optimization; processing map
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