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High temperature deformation behavior of o, and § phase
of Ti-6Al-4V alloy with an equiaxed microstructure

Jeoung Han Kim', You Hwan Lee?, Jong Taek Yeom', Nho Kwang Park', and Chong Soo Lee’

Abstract
High temperature deformation behavior of o and B phase of Ti-6Al1-4V was investigated within the framework of a

self-consistent approach at various temperature ranges. To examine the flow behavior of a-phase, Ti-7.0A1-1.5V alloy
was used, whose chemical composition is close to that of the o phase in Ti-6Al-4V at hot working temperatures. The flow
stress of B phase was predicted by using self-consistent approach. The flow stress of o phase was higher than that of
phase above 750°C, while the B phase revealed higher flow stress than o phase at 650°C. It was found that the relative
strength and strain rate ratio between o and B phase significantly varied with temperature. From this approach, the mode

for grain matrix deformation was proposed as a mixed type of both iso-stress and iso-strain rate modes.
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Table 1. Temperature dependence of the grain size
and volume fraction of the o phase in Ti-6Al-4V and
Ti-7.0Al-1.5V alloys.

Alloys
Temp. (t)|  Ti-6Al-4V | Ti-7.0AI-15V
a vol. fraction a vol. fraction

(grain size) (grain size (um))
650 (187051) B
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Fig. 1 True stress-true strain curves of (a) Ti-7.0Al-1.5V

and (b) Ti-6Al-4V at a strain rate of 10™'s™,
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Table 2. 0.2% offset yield stress and strain rate
sensitivity of Ti-7.0Al-1.5V and Ti-6Al-4V. And, a
phase volume fraction in Ti-6Al-4V as a function of

temperature.

Temp. Y.S. (MPa) m o-vol. fraction
O Gq Ori6s | 0-Ti Ti-64 in Ti-64 (%)

650 319 | 356 |0.06 | 0.06 81

750 280 | 256 |0.08 | 0.09 72
815 227 | 187 10.10 | 0.11 66
900 192 | 108 |0.13 | 0.13 46
950 149 | 63 0.15 | 0.15 20
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Table 3. Viscosity like parameter kyj44, k, , and kgas a
function of temperature.

12? e ke ks
650 471.5 391.3 1041.1
750 408.7 366.3 632.5
815 311.3 340.5 242.8
900 238.1 289.1 156.2
950 145.7 259.0 81.5
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Fig. 2 Predicted flow curve of § phase obtained from

self-consistent approach and measured flow curves of Ti-

6Al1-4V and Ti-7.0Al-1.5V alloy.
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Fig. 3 Phase compositions for Ti-6Al-4V alloy ©
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Fig. 4 The variation of high temperature hardness of a
and B phase in Ti-6Al-4V with temperature increase.
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