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Abstract
The current understanding for phase/grain boundary sliding and low-temperature/high-strain rate superplasticity of two-
phase titanium alloys is summarized. The quantitative analysis on boundary sliding revealed increased sliding resistance
on the order of o/ < o/o. = /B boundary, hence, led to the conclusion that approximately 50% alpha(or beta) volume
fraction and/or grain refinement is beneficial for obtaining large superplastic elongation at low temperature and/or high
strain rate. To predict the temperature for 50% alpha volume in various alpha/beta Ti, artificial neural network was
applied. Finally, much enhanced superplasticity was achieved through grain refinement utilizing dynamic globularization.
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Fig. 1 The amount of boundary sliding measured in
the specimens elongated up to 30%[2]
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Fig. 2 Predicted and measured phase volume fraction
of Ti-6Al-4V alloy
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Fig. 3 Total elongation of Ti-6Al-4V alloy with the
variation of test temperature
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Fig. 4 Tensile elongation of initial(coarse-grained,
CG) and ECAPed(ultrafine-grained, UFG)
Ti-6Al-4V alloy[4]
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Fig. 5 Relative contribution of dislocation glide and
GBS to deformation of Ti-6Al-4V at 10%s[4]
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Fig. 8 Relative contribution of dislocation glide and
GBS to deformation of Ti-6Al-2Sn-4Zr-2Mo-
0.1Si at 10%s™[8]
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Fig. 9 The coarsening behavior of fine-grained
specimen(2.2um) in dynamic( ¢ =10s™) and
static conditions at 750°C. The experimental
data were fitted with different n values: (a)
n=2, (b) n=3 and (c) n=4[8]

ro

FEAMIIZEE X /A 193 M15, 20104/9



=
—

71791 PIGBSE oSt B

&o] 5:591 A 7P ddsiA wAgen
ol2HH wp AWl wort ppe] AHUAW B
%‘—% ‘Ha '/F )\)\)\}\Iil'
b2 flside edd
5:58 | o}shA

gl AAY A5 vAEAA

ro,
> o>

APHE.G

=
875°Col| A 5:5.64 FEES =
014 AH A} §75°Col A 914%2] Ht) &
Holom o5 HEoR A =
H A 37t 753

(3) ECAP ¥ F4 FA3E F3
Ti-6A1-2Sn-4Zr-2Mo-0.1Si &= 9] 73?@%‘ 2] Aﬂ E‘ﬁ‘r
7b 7bedlen Ae/ad sy 54E
ol AAY vAste] ay 4
A wB AL FTtel og AL
gk vEd wygo| e A%
AAT A A/asdk
P/GBS @Xto] #EE STt

(4) Ti-6AlI-4V 2 Ti-6Al-2Sn-4Zr-2Mo-0.1Si &
o] A& 224 ¥y A A4 ASEE AH
Q1 et Blaste] 10w A= Wt
6A1-4Ve]l A5 AAY AFEE FFTE Ti-6Al-
2Sn-4Zr-2Mo-0.1Si¢} HlaLa] 4] A= P ow o]=
Fibs Auiste vel ST Moo EHAkAIS
Hr} 327] wjFolt},

o I O it X o®
(o2
HE

1.

EF Tie

I

re

HO

i

I

[1] M. T. Cope, D. R. Evetts, N. Ridley, 1986,
Superplastic deformation characteristics of two
microduplex titanium alloys, J. Mater. Sci., Vol. 21,
pp- 4003~4008.

J. S. Kim, Y. W. Chang, C. S. Lee, 1998,
Quantitative analysis on boundary sliding and its
accommodation =~ mode  during  superplastic
deformation of two-phase Ti-6Al-4V alloy, Metall.

Mater. Trans., Vol. 29A, pp. 217~226.

10 /3v= 28It 88X /M 198 M 15, 20104

(3]

[12]

[13]

N. S. Reddy, C. S. Lee, J. H. Kim, S. L. Semiatin,
2006, Determination of the beta-approach curve
and beta-transus temperature for titanium alloys
using sensitivity analysis of a trained neural
network, Mater. Sci. Eng. A, Vol. A434, pp.
218~226.

Y. G. Ko, C. S. Lee, D. H. Shin, S. L. Semiatin,
2006, Low-temperature superplasticity of ultra-
fine-grained Ti-6Al1-4V processed by equal-channel
angular pressing, Metall. Mater. Trans., Vol. 37A,
pp. 381~391.

C. H. Park, Y. G. Ko, J.-W. Park, C. S. Lee, 2008,
Enhanced superplasticity  utilizing  dynamic
globularization of Ti-6Al-4V alloy, Mater. Sci. Eng.
A., Vol. A 496, pp. 150~158.

M. Peters, G. Lutjering, G. Ziegler, 1983, Control of
microstructures of (alpha plus beta)-titanium alloys,
Z. Metall., Vol. 74, pp. 274~282.

T. K. Ha, Y. W. Chang, 1998, An internal variable
theory of structural superplasticity, Acta Mater., Vol.
46, pp. 2741~2749.

C. H. Park, B. Lee, C. S. Lee, 2009, Proc. 23" Conf.
on Adv. Struc. Mater. (eds. Y.-S. Kim, B.-S. Lee),
Korean Inst. Metals & Mater., Dacjeon, Korea, p. 8.
I. M. Lifshitz, V. V. Slyozov, 1961, The kinetics of
precipitation from supersaturated solid solutions, J.
Phys. Chem. Solids, Vol. 19 pp. 35-50.

G. A. Sargent, A. P. Zane, P. N. Fagin, A. K. Ghosh,
S. L. Semiatin, 2008, Low-temperature coarsening
and plastic flow behavior of an alpha/beta titanium
billet material with an ultrafine microstructure,
Metall. Mater. Trans., Vol. 39A, pp. 2949~2964.

S. L. Semiatin, T. M. Lehner, J. D. Miller, R. D.
Doherty, D. U. Furrer, 2007 Alpha/beta heat
treatment of a titanium alloy with a nonuniform
microstructure, Metall. Mater. Trans., Vol. 38A, pp.
910~921.

S. L. Semiatin, T. M. Brown, T. A. Goff, P. N.
Fagin, D. R. Barker, R. E. Turner, J. M. Murry, J. D.
Miller, F. Zhang, 2004, Diffusion coefficients for
modeling the heat treatment of Ti-6A1-4V, Metall.
Mater. Trans., Vol. 35A, pp. 3015~3018.

S. L. Semiatin, B. C. Kirby, G. A. Salishchev, 2004,
Coarsening behavior of an alpha-beta titanium alloy,
Metall. Mater. Trans., Vol. 35A, pp. 2809~2819.



