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Process Smulaion and Microgructure Prediction of
Ti-6Al-4V Alloy in Isothermal Forgng

Nie Lel Li Fuguo Fang Yong
( Northweg Rolytechnicd Universty Xi’an 710072 )

Abgract Based on sygematica experiment research, a new conditutive relationship reflecting efects of forging
thernodynamic parameters on meta forming property , is proposed. Isosthermal forming processof Ti-6Al-4V dloy is Sud-
ied usng rigic-plagtic finite dement method (FEM) o coupled anadlyss of deformetion and heat trander. Based on the
proposed nodel of dynamic recrystd microgructure evolution, the microgructure evolution of Ti-6Al-4V dloy in the
iothermal forming process may be predicted quantitatively. Irfluence of macrosoopic process parameters on the microsruc
ture evolution is a9 analyzed and discussed. These results can be provided for optimum design and control of thermofornr
ing parameters of Ti-6Al-4V dloy.
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Tab.1 Comparison of grain size between
predictions and tes results

1

v/imm: s’
Mm /Um ! %
0.03 10.84 12.35 13.93
0.08 11.78 12.39 5.18
0.15 11.84 12.46 5.24
* ; T 80 O

39.14%,m 0.3
2
Tab.2 Comparison o grain size andB phase voume

*

fraction between predictions and tes results

B B/ %

/Um /Um | %

80 10.97 12.35 13.58 62.15 65.37 10.02
80 11.17 12.72 12.88 70.84 78.58 10.93
920 11.58 13.08 13.95 84.86  90.96 7.19

* : Y
0.10mVsd 39.14%,m 0.3
3
Tab.3 Comparison o grain size andB phase vdume fraction

*

bet ween predictions and tes results

B B/ %
! %
/Um /Um | %
25.77 11.82 12.78 8.12 70.05 78.55 12.13
39.14 11.67 12.80 9.68 70. 46 78.58 11.52

51.55 11.44 12.83 12.15 70.71 78.61 11.17
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