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Abstract

Solid state interactions between AIN
and Ti under an argen atmosphere at
temperatures ranging 900 to 1500°C in
argon atmosphere for 0.5-36 hours have
been investigated. The morphology,

crystal  structures, and chemical
compositions of the reaction zones
AIN/Ti

characterized using scanning electron

forms at interfaces were
microscopy (SEM/EDS), and analytical

transmission ~ electron  microscopy
(TEM/EDS).
showed that TiN was first formed at the

interfacial reaction zone between AIN

Experimental results

and Ti after annealing at an initial stage.

Accompanied with the formation of TiN,
TizAl was formed between TiN/Ti.
Ti3AIN and the two-phase lamellar
(TizAIN + TizAl) occurred at the grain
boundaries of TiN abutting the interface
between TiN and TizAl.
(Ti:AIN + Ti3Al) region, Ti;AIN and

In the lamellar

Ti3Al were found to satisfy the
following  orientation  relationship:
1213} 0 7/ 122)5 a and

(1010);, ,, /7 (100);,

Five reaction products including TiN
(cubic, NaCl type), Ti,AIN (hcp, AICCr;
type), Ti3AIN (cubic, perovskite type),
and Ti3Al (hexagonal, Nis;Sn type),
region(TizAl+Ti)
observed in sequence from the AIN-side
to the Ti-side of the AIN/Ti diffusion
couple after reaction at 1300°C/6hours.
The TizAIN layer didn’t exit after the
reaction zone at 1400°C/0.5 hours, while
TiAl and lamella layer(TiAl+TizAl)
were formed in the reaction zone after
reaction 1500°C/0.5 hours.

two-phases were
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Fig. 1 The SEM micrograph of the interface of the AIN/Ti after
annealing: (a) at 1000/0.1h; (b) at 1000°C/0.5h; (c) at 1000°C/3h; (d) at
1000°C/10h; (e) at 1000°C/36h.
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Fig. 2 (a) The BF image of TiN at 1000°C/0.1h; inset in the upper
right-hand corner was the diffraction pattern of TiN; (b) EDS of TiN.
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Fig. 3 (a) The BF image of lamellar structure (TizAl+Ti;AIN) at

1000°C/10h; (b) The Dark filed (DF) image of Ti;AIN from (201)
diffraction spot; (c) The lamellar structure orientation relationship
are [1515]“3 o /1122 0 and (iOlO)TiS ! (iOO)m a5 (d)Corresponding

diffraction pattern (@:TizAl x:Ti;AIN).



NCTU S 15.0kV  X8,000 1um WD 10.6mm

Fig. 4 (a) SEM micrograph of the cross section between Aluminum
Nitride and Titanium after reaction at 1300°C for 6 hours.



Fig. 5 (a) Bright-field image of AIN/Ti at 1300°C for 6 hours; (b) the
SADP of TiN, Z=[001]; (c) the SADP of Ti,AIN, Z=[1120]; and (d) the
SADP of Ti;AIN, Z=[ 001].
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Fig. 6 (a) Bright-field image of Ti;Al (layer D in Fig. 1.); (b)
Bright-field image of Ti;Al* (layer E in Fig. 1.).

[0001}-Ti
[0001]-TisAl

Fig. 7 (a) Bright-field image of TizAl + Ti (layer F in Fig. 1.); (b)
Bright-field image of Ti;Al (layer E in Fig. 1.).
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Fig. 8 SEM micrograph of the cross section between Aluminum
Nitride and Titanium after reaction at 1400°C for 0.5 hours.
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Fig. 9 SEM micrograph of the cross section between Aluminum
Nitride and Titanium after reaction at 1500°C for 0.5 hours.
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Fig. 10 (a) Bright-field image of TiAl; (b) Bright-field image of
TiAl+Ti;Al two-phase region after reaction at 1500°C/0.5hr.
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Fig. 11 Partial equilibrium Ti-Al diagram.
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