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Effect of Aging Treatment on Tensile Properties for Beta Ti Alloy

Takashi OKI, Hideski KURAMOTO and Osamu YANAGISAWA"

Effect of the solution treatment and the aging treatment (STA) on the tensile properties for the vacuum
sintered plus HIP ed Ti-13mass%V-11mass%Cr-3mass%Al aloy which are produced by blending
edemental powder method has been investigated. The HIP ed material showed the remarkable
embrittlement, and the equivalent high strength by the aging in short time with the heat treatment ingot

material, when STA condition equal to the ingot materia aloy was carried out. It was proven that the
processing which combined the HIP treatment with the STA processing was possible for this materia

produced from the element powder.
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Tablel Chemica compostionsof received powders (mass¥o)

Powder Fe S c Mn | Mg N Cc H O |Ti| V Al Cu P Po S
Titanium | 0.016 | <0.010 | <0.010| 0.001 | <0.003 | 0.005| 0.009 | 0.015| 0.20 |Bd.| O O O O O O
Vanadium | 0012| 0025 | O O 0O |0068(0024(0006(0504| O | Bd. | 0034 | O O O O
Chromium | 0.028| 0010 | O O 0O |0.002|0.002 007 | O | O |<0.001|<0.001|<0001|<0.001|0.0008
Al-V O O O O O O O O O 4175| Bd. O O O O
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Fig. 1 Effect of vacuum sintering temperature on relative
densities of vacuum sintered and vacuum sintered +
HIPed Ti-13V-11Cr-3Al aloys.
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Fig. 2 Effect of vacuum sintering temperature on the
microgtructures of vacuum sintered and vacuum sintered +
HIPed Ti-13V-11Cr-3Al dloys.
imperfect diffusion (V,Cr), : imperfect diffusion (Cr),
e : the material of highest ductility.

o :diffusion, x:
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Fig. 3 Typical optical micrographs of STA'ed (aging time,
t=270Hr, except for (g),(h) ) Ti-13v-11Cr-3Al dloy compacts
vacuum sintered at (a),(b)1678K + HIP ed & 973K, (c),(d)
1568K + HIPed a 1073K, (e),(f)1458K + HIPed & 1273K
and (g),(h)1568K + HIPed a 1073K (aging time, t=18Hr).
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Fig. 4 Effect of aging time on ultimate tensile strength and
elongation of  Ti-13V-11Cr-3Al  dloys. The
experimenta aloys were HIP ed and STA'ed after
vacuum sintering.
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Fig. 5 SEM fractographs of tensile test specimens,

(a),(b) vacuum sintered at 1678K + HIPed at 973K,

(0),(d) vacuum sintered at 1568K + HIPed a 1073K and
(e),(f) vacuum sintered at 1458K + HIPed at 1273K, and
(b),(d),(f) STA'ed after HIPing.
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