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Abstract In this study, Differential Thermal Analysis(DTA) was performed on the Ti-Al powder com-
pact in order to study the process of the Self—propagating High—temperature Synthesis( SHS) of the mix-
ture. The effects of chemical compositions, heating rate, the size of aluminum powder, compact density
on the ingnition temperature and combustion temperature were investigated. As the size of aluminium
powder, heating rate, and compact density decrease, the ignition temperature and combustion tempera-
tures were found to decrease. It was found that TiAl; phase was formed at the precombustion stage. On
the other hand, Ti;Al, TiAl phase were found to form at the main SHS reaction. The causes of the differ-
ent phase formation at the different reaction stages were discussed on the basis of the diffusion rate and
the solubility of Al in Ti.
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Fig. 1. The schematic diagram of temperature profile
during SHS. (a) when the SHS reaction is ignited below
the melting point of aluminum and (b) when the SHS
reaction is ignited above the melting point of
aluminum.
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Photo. 1. The SEM morphology of powder (a) 5um Al
powder (b)-325mesh Ti powder.
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Fig. 2. The powder size distribution (a) 5um Al powder
(b) =325mesh Ti powder.
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Fig. 3 (a) DTA of Ti<4bat% Al powder compact with
different heating rate. Ti particle size is -325mesh, and
Al particle size is 5um and (b) ignition temperatures and
combustion temperature from the curves of (al.
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Fig. 4 {a} DTA of Ti-53at% Al powder compact with
different heating rate. Ti particle size is ~325mesh, and

Al particle size is 5um and (b) ignition temperatures and
combustion temperature from the curves of (a).

d5at% Alel =47 A & Sx7 %
7hahel wheba] ofw] wkg 2 =(Tig )% %7}
gtglz, SHS 5 ubg A3} 2%(Tigs)e <
25(To)x F7lsldnt. 2=y 45at% ¢}
28 £ 4%7 15C/mingl A$e=
620°CH-Zoll A shutdt & =37 Yeha
NI, 20C/mindl ZA$ellE 660°CHEZoNA
Al %%% et g 9 H9327 o
o 71 sk

T2 SX7t Fohgel gk w
ZE7F Fbsle 4t
& Al7re] ZAste] Tish Al
HEAHA A 9] oAn] wbgsFo] 7Has)

A
i B
L
Lo

Mz rfo o



Temperature (°C)

odo] ¥ F SHS wb3-o] Al Al Aol
& g3t AW 557 3gE =A% ¢
Al D7lelrt. ofel| whep F SHS vbg-o] Ao
Moz Be 2% Y 5 oo A 2=
7b F7bske A2 AzE.

2) &Fulw 2% dx= 2%

23 5+ Ti4bat% Al &% »4& 1C/
min®] $& FREEZ Az 4T Aol

T &4 325mesh& Ab4-3bgow, Al
& HF =7} Sum, 250mesh, -100mesh2] A

— T T
Al melting point ————=:

-100mesh :
-250mesh

T T T T T T T T T T

DTA (&)

400 500 550 600 650 700
Temperature (C)
(a)
750 . T . r . .
700 + —=—Tc .

ss0| % -
o0 // /7.//‘ “_
// ‘ -

450 , - . -

Al particle size (um)
(b)

Fig. 5 (a) DTA of Ti+45at% Al powder compact heated
at a rate 1°C/min with 5um, -250mesh, -100mesh and
{b) ignition temperatures and combustion temperature
from the curves of (a).
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Fig. 8 (a) DTA of Ti-53at% Al powder compact heated
at a rate 20°C/min with 5um, —250mesh, -100mesh and
(b) ignition temperatures and combustion temperature
from the curves of (a).
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for 1a} as compact, (b} 2hours, and (¢} Shours.
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Photo. 2. The microstructures of TiAl, layer formed by heating at 620°C for Shour.
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Fig. 11. XRD pattern of Ti-53at% Al heated at 620°C
for 2, 5 hours followed by the reaction at 800°C.
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