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Numerical simulation of grain size during
isothermal forging of TC6 alloy
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Abstract: A constitutive equation to describe a correlation of the deformation behavior with the microstructure evo-
lution of the TC6 alloy during high temperature deformation was proposed, through introducing a function related to
the microstructure variables. Combining FEM and the present equation and model for microstructure evolution, the
grain size of prior d phase was simulated during the isothermal forging of TC6 alloy airfoil blade using commercial
FE software. The present results illustrate the a phase grain size during the forging of T C6 alloy airfoil blade in de-

tail. The simulated results show that the height reduction, deformation temperature and strain rate have more signif-

icant effects on the grain size of prior a phase than the friction factor between the billet and the die.
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Fig.1 Model for simulation and

initial meshes of billet
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Fig. 3 Effects of height reduction on grain size
Height reduction: (a) —27%; (b) —91%

(Deformation temperature 920 C;

hammer velocity 3 mm/s; friction shear factor 0. 2)
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Fig. 4 Effects of deformation temperature on

grain size of a phase
Deformation temperature: (a) —860 C; (b) —950 C
(Hammer velocity 3 mm/s;

friction shear factor 0.2; height reduction 100% )
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Fig. 5 Effects of deformation temperature on
grain size of a phase at characteristic points
(Hammer velocity 3mm/ s;

friction shear factor 0.2; height reduction 100% )
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Fig. 6 Effects of hammer velocity on
a phase grain size
Hammer velocity: (a) —0.3 mm/s; (b) —300 mm/s
(Deformation temperature 920 C;

friction shear factor 0.2; height reduction 100% )
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Fig. 7 Effects of hammer velocity on
grain size of a phase at characteristic points
(Deformation temperature 920 C;

friction shear factor 0.2; height reduction 100% )
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Fig. 8 Effects of friction shear factor on

grain size of a phase
Friction shear factor: (a) —0.1; (b) —0.4
(Deformation temperature 920 C;

hammer velocity 3 mm/s; height reduction 100% )

’}Eﬂéﬂffpﬁ 3mm/s AT EEEER 75X T4F

WTH%& fr LR IR R . = AR AL AR Y
mhﬁ?%$ﬁ%$§ QAT uUR R S G DA
O LA AN B2

Friction shear factor

B9 BRI T X RHAIE AL doRs RS R 52 1
Fig.9 Effects of friction shear factor on
grain size of d phase at characteristic points
(Deformation temperature 920 C;

hammer velocity 3 mm/s; height reduction 100% )
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