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Determination of the interface heat transfer coefficient
for hot-forming process of Ti-6Al-4V

J.T. Yeom', J.S. Im", Y.S. Na, NK. Park’, T.J. Shin", SM. Hwang and LO. Shim"

Abstract

The interface heat transfer coefficient was measured for non-isothermal bulk forming of Ti-6Al-4V. FE
analysis and experiments were conducted. Equipment consisting of AISI H13 die was instrumented with
thermocouples located at sub-surface of the bottom die. Die temperature changes were investigated in
related to the process variables such as reduction, lubricant and initial die temperature. The calibration
approach based on heat conduction and FE analysis using an inverse algorithm were used to evaluate the
interface heat transfer between graphite-lubricated die and glass-coated workpiece. The coefficients
determined determined were affected mainly by the contact pressure. The validation of the coefficients was
made by the comparison between experimental data and FE analysis results.

Key Words : Interface Heat Transfer Coefficient, Ti-6Al1-4V, Inverse Algorithm

LM2

ditH oz GNP &As} volrtele 2EAo)R
A 229 chillingo] A8, 24 EHH FAY
T &He] FolatA vEht 2ARE A dods
At chillings] ¥ WHE AWIAE, oHE, HYS
E, 27] &£xXe] T4 2 FHE F Ao, 53
AW dHEe ST TR AAN 4338 F8E E=
oty AW dAE mAE AAZE YA AW B

. BHNAATFY, AT
* EgFIeL, 7 AT
o yngdRe, FlEATREY

- 299

AR, ¢, A7, §821 32 € e, 9714
AA EEFA 2AuPoR AT 29 Euy, o
F R AL AR 399 obd Fo] 4% dAH 3
e vA7] g o5 AW AeArE 4932
E gojli7]E 333 ozl doitt HE INAEITA
< HZzlely) A% AR go] et wel o]
T ARERGATE AF3e7] AT Yol o]F o] A

o, 53] Helg@ad o] 22 w2 ¥
=9 T 2L 5 e 4YEHET AAxzFE



o] digt AT 5 A A¥EHE A7 A3
As 389 ARGAeAs7t g48es 879y o
24, & d7oMe Ti-6Al-4Ve] dzHd¥9 FE#Y
A oz g7HE 438 tojrteld ARIHE
of dE 4¥4 AP A dgHer dojn 2
=N} HoHE o83t ARIALATE ZAs]
A% 753 WP Eo] gFo] Ao

2. MEuy

AW dReASE 24 9% Ti6Al4VE
equiaxed a’d AL T FFOZ, AU ¥
0mm, A5 0mme] Y5¥ Aoz A n, d¢&
A3 FAMEE H23157) 93] Deltaglaze 151 glass
AYE Yk A - 89 thojxA2E AISI HI3 8
A4S ol 83N, YA thole= T4 FEAE =X
ek 287 LAAloly] L HIE A3 A
a3 1o vebd vhe} o] ptiole] oAl E¢le] A
& 16mm K-type GANE Ad&Ac). 53], s--rlo)
o] A% AN FYA AUt HXE Fol AlHo
Y £ JEE T4 Immd &L 7T

244

Fig. 1 Schematic representations of the bottom die and
thermocouple positions
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b= /kpe, c= specific heat, p= density, K= thermal
diffusivity(k/pc), Z= 2.0(for Klafs's analysis), t= time,
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temperature, C, Tx, T: = initial and instantaneous
workpiece temp.,TC, x= axial coordinate, hy= heat
transfer coefficient, kW/m®C, k= thermal conductivity,
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Fig. 2 Die temperature changes measured at the
condition, 300 C and 50%
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Fig. 3 The comparison of heat transfer calibration curve
and experimental data
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Fig. 4 The comparsion of FE prediction and die
temperature measured at 300 C and 50%
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