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Tablel The partia pressure relations of equilibrium systems of O, and N, at 2300 K
System Reaction Partial pressure expression
Algy+1/2N2=AIN Ig (Pn/P%)=-2.7
2A1y+2/30,=Al,04 Ig (Po/P°)=-14.2
Al-O-N 2A1700Ng+3/20,=7TAl 035 +N Ig (Pn/P°)= 3/21g (Po,/P%)+17.6
713AIN(+3/20,=1/3A1,05N 9 +N; Ig (Pn/P°)=3/2 g (Po,/P%)+18.8
14Aly+90,+N2=2Al;09N g Ig (Pn/P°)= - 91g (Po,/P")-131.6
Tigy+LU2N2=TiNgy Ig (Pn/P°)=-5.5
Tigy+U/20,(g)=TiOg Ig (Po/P°)= -15.4
2TiOg+1/20,=TizOx Ig (Po/P°)=-11.0
3/2Ti 203(3)+1/402:Ti 305(5) Ig (Pozl PO): -10.4
4/3Ti305(5+1/60,=Ti4Oz( Ig (Po/P)=-7.7
Ti-O-N Ti4Oy+1/20,=4TiOys Ig (Po/P°)= 4.5
TiNg+1/20,=1/2N2+TiOg Ig (Pn/P°)= Ig (Po/P%)+9.9
2TiN+3/20,=N2+Ti,Osg Ig (Pn,/P)=3/2 Ig (Po,/P%)+15.4
3TiN(9+5/20,=3/2N+TizOs(g) Ig (Pn/P°)=5/31g (Po,/P%)+17.1
ATiNg+7/20;=2N+Ti Oy Ig (Pn/P)=7/41g (Po,/P%)+17.8
TiNg+0,=1/2N2+TiOgg Ig (Pn,/P)=2 Ig (Po,/P")+18.9
Zrg+ 12N, = ZrNg Ig (Pn/P%)=-7.0
Zr-O-N Zry+0z= ZrOgg Ig (Po/P%)=-15.3
ZrN(9+0, =1/2N, +ZrOys Ig (Pn/P%)=2 Ig (Po,/P%)+23.6
(Po,=1Pa) (Pn,= 0.5 Pa) 1
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Table2 Results of thermodynamic spontaneity calculation (T=2300 K)
No. Reaction 4G (KJ)

1 C+2/9 Al,05=1/9 Al4C5+2/3CO -3.43

2 C+1/11Ti,0.=4/11TiC+7/11CO -74.91

3 C+1/3 ZrO,=1/3 ZrC+2/3CO —41.05

2 TiC>ZrC >Al,Ca.
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Table3 Various powders used as reactants
Starting materials TiO, (rutile) Al C (graphite) ZrO; (tetragonal)
Purity (%) >99 >99 >08 >99
Average particle size (um) 2 100 10 0.01~0.02
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Application of Phase Stability Diagrams to the
Combustion Synthesis of the Al-TiO,—C-ZrO, System
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Abstract: Combustion synthesis of Al,Os—TiC-ZrO, composites by reaction in the Al-TiO—~C-ZrO, system is a
new method with advantages of simplicity and efficiency. In the present work, the adiabatic combustion temperature
of this complex system is calculated and the possible combustion products are discussed by a new approach of

overlapped phase stability diagrams (PSD) of AlI-O-N, Ti—-O-N, Zr-O-N and C-O-N systems. Thermodynamic
analysis shows that the adiabatic combustion temperature of the Al-TiO,—C-ZrO, system with the addition of 10%
Zr0, is 2327 K which is the melting point of Al,Os, and the combustion product is a mixture of Al,O3-TiC-ZrO,.

Microstructure and chemical composition of the combustion products are studied by X-ray diffraction analysis (XRD)
and transmission electron microscope (TEM) respectively.
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