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Analysis of Microstructures in a Forged Ti-6Al1-4V Disk

D. Y. Kim, J. J. Park
Dept. of Mechanical Engineering, Hong-Ik University

ABSTRACT

The mechanical properties of Ti-6Al-4V greatly vary for changes of microstructures.
Therefore, when manufacturing components with this material, it is important to understand
the influence of process parameters to the resulting microstructures. In the present
investigation, it was attempted to relate the process parameters with the microstructures in a
hot forged Ti-6Al-4V disk. The investigation was carried out by a rigid thermo-viscoplastic
FEM analysis, flow stress measurements and microstructure studies. It was found that the
dynamic recrystallization would hardly occur in this material and that variations of strain,
strain rate and temperature of several locations in the disk were below the assumed dynamic
recrystallization zone. These findings confirmed the experimental obervations that the

microstructures in the disk were only deformed without being recrystallized.
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Table 1 Conditions used in FEM simulation of Ti-6Al-4V forging

billet
material Ti-64
preform dimension (hxd) 330mm X 115mm
initial temperature 955T

6.698 N/s/T at 0T
10.464 N/s/T at 327C
conductivity 14.651 N/s/T at 627T
19.884 N/s/T  at 927¢C
29.302 N/s/C__at 1327%C
1.846 N/mm‘/Ct at 0T
2.167 N/mm?/T  at 127TC
2.619 N/mm?/T at 527¢
3.109 N/mm’/T__ at 1677C

heat capacity

die
initial temperature 300TC
conductivity 19.0 N/s/K
heat capacity 3.77 N/mm*/K
oo de veocty__| =
environment
environmental temperature 20T
friction factor 0.3
heat transfer coefficient of 1.0 N/mm/s/K

lubricant film
radiation heat transfer coefficient [28.4 X 10 " N/mm/s/K*

convection heat transfer coefficient 0.009 N/mm/s/K
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Fig.8 Distorted FEM mesh and microstructures observed at several locations in the disk at
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Fig.4 Predicted strain distributions at
strokes: (a) 156mm, (b) 296mm
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