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Fabrication of multilayered Ti-Al intermetallic sheets
by fail-fail method
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Abstract: Multilayered Ti-Al based intermetallic sheets were fabricated by titanium and aluminum foils through cold
rolling and annealing. Hot press was applied to densify the sheets. The microstructure and phase formation of
multilayered sheets under different heat treatment conditions were detected by electron probe microanalyzer (EPMA)
equipped with an energy dispersive spectroscopy (EDS) and X-ray diffraction instrument (XRD). The results show that
the self-propagating high-temperature synthesis (SHS) occurs between solid Ti and melting Al when the annealing
temperature is above the Al melting point, and TiAl; is forms firstly; then Ti;Al, TiAl and TiAl, form between TiAl; and
Ti; as the heat treatment time increases, competing diffusion happens among Ti, a-Ti, TizAl, TiAl, TiAl, and TiAls; TizAl,
TiAl and TiAl, grow on accompanying with the absence of TiAl;, Ti and a-Ti; after TiAl; is exhausted, TizAl and TiAl,
start to decrease and TiAl keeps increasing, and finally Ti;Al and TiAl reach equilibrium.
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Fig.1 BE images of as-processed sheets treated under
different conditions: (a) Heat treatment at 950 ‘C for 30 min;
(b) Heat treatment at 950 “C for 2 h; (¢) Heat treatment at 950
C for24h

*1 1@)FT7R 950 CHALEE 30 min BA P 4% 210 g i
(EDS)Jr Hir&i it
Table 1 EDS results of pounts in Fig.1(a) heated at 950 ‘C for
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Fig.2 XRD patterns of multilayered sheets: (a) Heat treatment
at 950 ‘C for 30 min; (b) Heat treatment at 950 ‘C for 2 h; (a)
Heat treatment at 950 ‘C for 24 h
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Fig.3 BE images (a) of specimen after hot press at 1 000 ‘C
for 4 h in pressure of 35 MPa and XRD pattern (b) of sample
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