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ABSTRACT

TiN and AIN are ceramic materials with mechanical and chemical properties for use in structural
applications at elevated temperature. The purpose of this research is to develop the technology for the
synthesis of (Ti, A)N power, which shows simultancously the excellent properties of TiN and AIN, from the
mixed powder(Tio2s Aloss, Tios Alos and Tiozs Aloss) by the direct nitriding method. The effects of variables such
as temperature, mixing ratio of Al to Ti in raw material were investigated. The(Ti, ADN powder can be easily
synthesized from the mixed powder by the direct nitriding method. Among the mixed powdres, the nitriding
behavior decreased with increasing the ratio of Al to Ti. This behavior is well explained by the nitriding

mechanism presented in this research.
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Fig.1 Schematic diagram of the bacuum
furnace in this study.
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Fig. 2 Apparatus of CAHN balance used in
this study.

Fig. 3 TG(a) and DTG(b) analysis for Al and Ti
powder by the direct nitriding method.
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Table 1. Onset, peak and final temperature, and
fractional nitridation of ¢=0.2, 0.5 and
0.7 for various materials.

Onset| Peak | Final
Sample |temp. |temp.|temp.
(v | (0) | (v

a=0.2|a=0.5le=0.7
(v | (v) | (v

Ti 670 | 1058 981 [ 1115|1230

Al 670 | 906 | 978 | 889 | 907 | 909

TiozsAlors| 670 | 1352 1091 | 1339

TiosAlos | 798 | 1259 1030 | 1276

TionsAlozs| 766 | 1274 995 1 1178|1285

Fig. 4 TG(a) and DTG(b) analysis for the mixed
(Ti+Al) powder by the direct nitriding
method.
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Fig.5 Schematic diagrams for AIN formation
from Al metal powder by the direct
nitriding method.
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Fig. 6 Schematic diagrams for the (Al, THN
formation from the mixed (Ti+Al)
power by the direct nitriding method.
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Fig.7 DSC and TG analysis for the mixed
(Ti+Al) powder by the direct nitriding
method.
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Fig. 8 X-ray diffraction analysis for the
(TiozsAk7s)N nitride synthesized by the
direct nitriding method.
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Fig. 9 X-ray diffraction analysis for the (Ti, ADN
nitride synthesized by the direct nitriding
method. (1300T x20h N, atmosphere)
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Fig. 10 Scanning electron micrograph, line profile and X-ray dot
mapping for the (TissAls)N nitride synthesized by the direct
nitriding method.(1300C % 20h in N2 atmosphere)
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Fig.11 TG(a) and DTG(b) analysis of the
oxidation for the mixed (Tio7sAb2s)N and
the (Tio7sAlo2s)N power synthesized by
the direct nitriding method.
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Fig.18 X-ray diffraction analysis for the
(TiorsAlo2s)N nitride after the oxidation
test in pure O, gas.

Table 2. Onset, peak and final temperature, and fractional oxidation of ¢=0.2, 0.5 and 0.7 for various

materials.
Sample Onset Peak Final _ ‘ - -

temp.(C) | temp.(C) | temp.(TC) 2=0.2(c) | e=0.5(C) | ¢=0.7(C) Phase

DN TiN
(Tio oAl os)N 540 938 1155 843 924 964 +AIN

As-mixing TiN
(Tio Al )N 430 763 940(1155) 664 753 801 AN

As-mixing TiN
(TiosAls)N 442 766 940(1193) 677 781 863 +AIN

TiN 463 759 943 655 740 779 TiN

AN 853 1100 1380 1029 1108 1160 AIN

* D, N. : direct nitridation
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4. U=

£ AFolAe Tit+ Al EFEL(TiosAlors, ThsAls R
TiorsAl ) 2HE (Ti, ADNA B2 ge] §43 2
£ A A F] ¥ ATAAE ek g et

1. (Ti, ADNA B%AzEe Ti+Al EFELE 3

BAPHA 23l Y F 3o, olei @ 5§
AL TiNe YAER AT AINe| a7t
EASH FAYoit.

2. Ti+Al EHEL FAA B L TionsAlss
TiosAl 5 Tho Al 752] €22 A2NEE-go] F718t
o, Ti/Ale] Ejh]e] dolo] W& AAEL &
Aol A AT rgrd 2] dgdct

3. A@Apdel o8 ¥4E BHPFAREL TiN#
AINEDS] 3% EFARET dhgk 100T °]de]
WAksE & JeRdTh.

4. (@AY o8 YA S E] IS
4& TiNe| dxtEHel FAR vAE AN AA
Eoll ejsted JAT).
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