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Anisotropy of Mechanical Properties in Ti-6A1-4V Hot Rolled Plates

Seiichi MUNEKI, Yoshikuni KAWABE and Junji TAKAHASHI

Synopsis :

When the «+f type titanium alloys are not subjected to the proper hot rolling process, the aniso-
tropy in the microstructure appears even after the solution treatment and aging. This study was con-
ducted to examine the anisotropy in mechanical properties of two heats (A and B) of Ti-6Al-4V alloy hot
rolled plates which are subjected to the solution treatment and aging, and the mechanical anisotropy was
correlated with the microstructural anisotropy. Tensile properties shows isotropic nature for both alloys.

Ky, and K, of alloy A are slightly reduced for transverse direction.
B is not reduced in T direction and Ky, is markedly increased for T direction.

tion is higher than Kj. in the same direction.

On the other hand, Kj, of alloy
The Kjsc in T direc-

It was found that stress corrosion cracking of alloy B in

transverse direction which was formed at the tip of prefatigue crack propagated with some branching
along the primary « phase boundaries, leading to the apparent increase in Kygcc.
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Table 1. Chemical composition of Ti-6Al-4V alloys used (wt2).

Al A\ Fe C N 0] H Ti
alloy A 6. 54 4. 30 0.274 0.011 0. 0041 0.187 0. 0044 Bal.
alloy B 6. 55 4,20 0.28 ) < 0.005 0. 007 0.13 0. 0022 Bal.
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Fig. 1. Dimension of test specimens used for
the present investigation (mm).
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Fig. 2. Effect of specimen directions on tensile prop-
erties of alloy A - Specimens are solution treated at
933°C for 1h, water quenched and aged at 545°C
for 6h, and air cooled.
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a), b) Longitudinal cross section, ¢), d) 45° cross section, €¢), f) Transverse cross section
Photo. 1. Optical micrographs showing the morphology of the primary a
phase in three cross sections of alloy A and B.
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Fig. 6. Effect of specimen directions on Kj,

Direction of specimen

Fig. 3. Effect of specimen directions on tensile prop-
erties of alloy B. Specimens are solution treated at
955°C for 90 min, water quenched and aged at 538
°C for 6h, and air cooled.
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Fig. 4. Sustained loading characteristics of alloy
A in synthetic sea water at 30°C.
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Fig. 5. Sustained loading characteristics of alloy
B in synthetic sea water at 30°C.
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Fig. 7. Effect of specimen directions on Kj,
Kisec and Kyg/Ky. of alloy B.
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Fig. 8. Delta stress corrosion resistance and frac-
ture toughness (longitudinal minus transverse) as
a function of crystallographic texture as presented
by delta strength (transverse minus longitudinal).
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Photo. 2. Optical micrographs of delayed fracture
specimen of alloy B in T direction showing the
primary a phase morphology in three cross sections.
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a) Alloy A Ky; :98.1 kgf - mm~372
Time to failure : 1.6 min
b) Alloy B Ky; : 159.8 kgf-mm-3/2
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Photo. 3. Comparison of fractured surface of
alloy A and B of delayed fracture specimens
in T direction.
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Load direction

X :

Prefatigue crack

Slow crack growth
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Photo. 4. Crack profile of delayed
fracture specimen of alloy B in T
direction sustained loaded just be-
low K for 6000 min.

Photo. 5. Crack path morphology
in slow crack growth region of
Photo. 4.
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