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Influence of Al Addition on Resistivity and Phase Constitution of Quenched Ti-5Fe Alloy
Masahiko Ixepa, Shin-ya Komartsu, Takashi Sueimoro, Kiyoshi Kamer and Koichiro Inour

Synopsis : Previous results on 8 quenched Ti-2~15%(mass%) Fe alloys suggested that the volume fraction of athermal @ phase
(watw) Was maximum in the Ti-5%Fe alloy. In present work, influence of Al addition to the Ti-5%Fe alloy on the
formation of wam has been investigated by resistivity and hardness measurement, X-ray and electron diffractometry

in the B quenched state.

In alloys containing up to 8% Al, optical microscopy reveals single phase structure, and only 8 phase is detected by

X-ray diffraction.

Resistivity monotonously increases with Al content. Resistivity ratio between liquid nitrogen and room temperature,
pun/ prr, shows a maximum at 6%Al, at which hardness shows a minimum.
Room temperature electron diffraction pattern due to athermal @ phase is changed by the Al addition from clear

spots to diffuse scattering.

Similarly as the case of Ti-20V-Al, it is considered that the added Al dissolves substitutionally into 8 Ti-5%Fe
lattice, lowers starting and finishing temperatures of athermal @ phase formation, ws and ¢, and then decreases volume
fraction of athermal w phase at room temperature.

Key words : Ti-5Fe-Al alloys ; quenched state ; resistivity ; hardness ; electron diffraction ; 8 phase ; athermal w phase.
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Table 1. Alloy marks and analyzed compositions.

alloy Chemical Analyses (mass %)
marks Fe Al
0Al 5.01 — 0.109
2A1 4.96 1.99 0.165
4Al 5.00 3.93 0.142
6Al 5.08 6.02 0.100
8Al 5.00 7.93 0.142
10A1 5.03 9.98 0.120
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Fig. 1. Effects of Al addition and solution temperature on microstructure of the Ti-5Fe alloy.
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Fig. 2. Examples of X-ray diffraction profile.
Only Ti-5Fe-0Al alloy was quenched from

1173K.
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Fig. 3. Relations between Al content, C,; and resis-
tivity, p, Vickers hardness, HV. Phase con-
stitution determined by X-ray diffraction
and optical microscopy is also shown.
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Fig. 4. Effect of Al addition on p.y/prr. Cy-HV
curve in Fig.3 is also shown for comparison.
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Fig. 5. Examples of temperature-resistivity (7" -p)
curve. p is shown as function of temperature
at which the p is measured.

Solid circles show p values of Ti-5Fe-6Al
alloy at room temperature and liquid nitro-
gen temperature, respectively.
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A: Increase with athermal w
formation.

B: Linear dependence of
stable B.

C: Measured curve.
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Fig. 6. Sum of curve A and straight line B becomes
curve C. A, B and C correspond to the inc-
rease in resistivity due to increasing volume
fraction of athermal » with cooling, the
decrease by normal temperature dependence
;)f B and the measured resistivity, respective-
y.
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Fig. 7. Change in electron diffraction pattern at RT,
with Al content.
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