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The Change in Resistivity, Hardness and Microstructure of
BTi-Fe Binary Alloys with Accumulative Isochronal Aging

Koichiro Inoue, Masahiko Ikepa, Shin-va Komatsu, Takashi Sucivoto and Kiyoshi Kamer

Synopsis : After previous result on the solution treated at 1173K for 3.6ks and water quenched (STQ) state, the 8 phase was
retained in alloys containing more than 4mass% Fe. Resistivity of the 5~15mass% Fe alloys showed the negative
temperature dependence. The aging behavior of the quenched Ti-4~10mass% Fe g alloys with accumulative
1sochronal aging was investigated by changes in resistivity, hardness, and phase constitution which was identified by
X-ray diffractometry. The hardness increases by precipitation of isothermal @ phase and decreases by precipitation
of & phase consuming the precipitated @ phase. Above 723K, the hardness of the Ti-4~6mass% Fe alloys became
lower than that of STQ state. In 50K/1.8ks accumulative isochronal aging, the temperature at which precipitation of
isothermal @ phase confirmed by X-ray diffractometry increases with increasing Fe content. On the other hand, the
influence of Fe content on the temperature of @ phase precipitation is not clear. Precipitation of TiFe can not be
detected by the X-ray diffraction in accumulative isochronal aging up to 773K. The increase of resistivity of Ti-
8mass% Fe and Ti-10mass% Fe alloys at room temperature observed in the aging up to 523K has been attributed to

the phase separation in Fe concentration of 8 phase or the precursor of isothermal @ phase.
Key words : titanium-iron alloy ; aging behavior ; resistivity ; hardness ; @ phase; a phase.
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Table 1. Alloy marks and analyzed contents of Fe
and O in specimens.

Alloy marks Fe(mass%) O(mass%)
T4Fe 4.06 0.100
TS5Fe 5.10 0.097
T6Fe 6.08 0.094
T8Fe 8.16 0.137
T10Fe 9.98 0.103
STQ
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Fig. 1. Schematic diagram of solution treatment
and accumulative isochronal aging.
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Fig. 2. Changes of r651st1V1ty(pLN, prr), resistivity
ratw%pm /prr) and micro Vickers hardness
(HV) with Fe content.
Broken line : previously reported value®®, av-
erage of two specimens.
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Fig. 3. Changes of pix, prr, pra/prr and HV of T4Fe,
T5Fe and T6Fe with accumulative isoch-
ronal aging.
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Fig. 4. Change of X-ray diffraction profile of T5Fe
with accumulative isochronal aging.

Fig. 5. TEM micrographs of T5Fe accumulativel
aged up to 773K. a) Bright field image, b
SAD pattern (Beam direction is [110]48 )
and ¢) Key diagram of SAD pattern in b).
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Fig. 7. Change of X-ray diffraction profile of T8Fe
with accumulative isochronal aging.
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Fig. 8. Change of X-ray diffraction profile of
T10Fe with accumulative isochronal aging.

Fig. 9. TEM bright field image of T10Fe accumu-
latively aged up to 773K.
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Fig. 10. Influence of Fe content on hardness of STQ
state (as STQ), maximum hardening (Max.)
and minimum (Min.) with accumulative isoch-
ronal aging.
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Fig. 11. Change of phase constitution identified by
X-ray diffraction with 50K/1.8ks accumu-
lative isochronal aging of Ti-Fe alloys
quenched from 1173K.

Solid line ;: Phase boundary estimated by X-ray
diffractions.

Broken line : Phase boundary estimated by
increase in resistivity, pgr.
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