I I R W

m
NSC

92 08 01

L]
92-2216-E-009-027
93 07 31



(SEM/ EDS)
(TEM/ EDS)
1300-~"AG.O0D~36hr s

1300 /6hours

Ti-WiA [-WiA [ -NiA
THAl # T 1400 /05

TiBAIN 1500 /0.5

Ti Al (Ti AIA+ T

Abstract

Solid state interactions between AIN
and Ti under an argen atmosphere at
temperatures ranging 1300 to 1500 in
argon atmosphere for 0.5-36 hours have
been investigated. The morphology,
crystal  structures, and  chemical
compositions of the reaction zones
fooms a AIN/Ti interfaces were
characterized using scanning electron
microscopy (SEM/EDS), and analytical
transmission  electron  microscopy
(TEM/EDS). Five reaction products
including TiN (cubic, NaCl type),
Ti,AIN (hcp, AICCr, type), TisAIN
(cubic, perovskite type), and TisAl
(hexagonal, NiSn type), two-phases
region(TizAl+Ti) were observed in
sequence from the AIN-side to the
Ti-side of the AIN/Ti diffusion couple
after reaction at 1300 /6hours. The
TizAIN layer didn't exit after the
reaction zone at 1400 /0.5 hours, while
TiAl and lamella layer(TiAI+TizAl)
were formed in the reaction zone after

reaction1500 /0.5 hours.
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Table. 1 Results of the SEM/EDS and TEM anaysis of Ti/AIN diffusion

couples at 1300~1500

SEM/EDS TEM
alyer Composite (at. %) Crystal structure
Ti Al N
1300 /3hr A 50.18 8.2 41.62 TiN, cubic
B 48.36 22.9 28.73 TiAIN, hep
C 55.33 22.77 28.73 TizAIN, cubic
D 66.9 25.07 8.03 TizAl, hep
E 62.21 23.42 14.37 TizAl, hcp
F 71.08 26.11 2.82 TisAl+Ti, hep
1400/0.5hr TN 45.24 251 52.26 TiN, cubic
Ti,AIN 46.76 25.50 27.74 TiAIN, hep
TizAl 53.13 46.73 0.14 TizAl, hcp
TisAl 54.75 42.90 2.35 TizAl, hep
1500/0.5hr TN 45.24 251 52.26 TiN, cubic
Ti,AIN 46.76 25.50 27.74 TiAIN, hep
TiAl 53.13 46.73 0.14 TiAl, tetragonal
TizAl 67.79 30.44 177 TizAl, hep
TisAl* 72.47 25.87 1.66 TizAl, hcp




15.0kV  X8,000 Tum WD 10.6mm

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



[1120]

(@ Bright-field image of AIN/Ti a 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].



(a) Bright-field image of TizAl (layer D in Fig. 1.); (b) Bright-field
image of Ti;Al* (layer Ein Fig. 1.).

[0001]-Ti
[0001]-TizAl

(@) Bright-field image of Ti;Al + Ti (layer F in Fig. 1.); (b)
Bright-field image of Ti;Al (layer E in Fig. 1.).



TiAl*
Ti;Al+Ti

(@ SEM micrograph of the cross section between Aluminum
Nitride and Titanium after reaction at 1400° C for 0.5 hours.
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(@ SEM micrograph of the cross section between Aluminum
Nitride and Titanium after reaction at 1500° C for 0.5 hours.



100nm

(@ Brignt-fiedd image of TiAl; (b) Bright-field image of
TiAl+TizAl two-phase region after reaction at 1500° C/0.5hr.
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Partia equilibrium Ti-Al diagram.
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