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Fig. 1 Simplified isothermal section of
Mo-SrC ternary system at 1200 C'®
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Table 1 Gibbs free energy of phases in
Mo St C system at 1200 C

Phase Mo Si C SiC M oSi,

G/(kJemol™ ') - 73.0 -55.5 -26.5 - 143.5 - 312. 1

Phase M o05Si;C MosSi3 Mo,C M o;Si

G/ (kJomol™ " - 883.1 -849.3 -224.2 - 389.4
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AG(Si)= - 55.5k]J/ mol

AG(MoSi) = — 312. 1 kJ/ mol

AG(SiC)= - 143.5kJ/ mol
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U(Si)= - 55.5kJ/ mol

B(Mo) + 2H(Si)= — 312.1kJ/ mol

B(Si)+ H(C)= — 143.5kJ/ mol

INITERE
H(Mo) = - 201. 1 kJ/ mol
B(Si)= - 55.5 kJ/ mol
B(C)= - 88.0kJ/ mol
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Table 2 Constituent chemical potential of

Mo-SrC system in different equilibrium
area at 1 200 ‘C(kJ/ mol)

No.  Phases equilibrium area ~ B(Mo)  H(Sj) B(C)

@® SrMoSirSiC -201.1 -55.5 -88.0
®  SiC-MoSiry M osSis - 108.9 - 101.6 - 41.9
®  SiC-MosSiyr MosSisC - 104.0 - 109.7 - 33.8
@  CGSiG-MosSisC - 101.1 - 117.0 - 26.5
® CMosSizG-Mo,C -98.9 -120.8 - 26.5
MosSi3CG-MosSizMo,C - 95.2 - 124.4 - 33.8
@  MosSiyr Mo,G-MosSi -79.7 - 150.2 - 64.8
® Mo Mo,C-MosSi -73.0 - 170.4 - 78.2
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Fig. 2 Stabilized chemical potential diagram at 1 200 C
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Stabilized chemical potential diagrams for

Mo Si- C ternary system at 1 200 C

GAN Guoyou, SUN Jialin, CHEN Jing-chao, CHEN Yong-chong, YAN Jrkang
( School of Materials and Metallurgy Engineering, Kunming U niversity of Science and Technology,
Kunming 650093, China)

[ Abstract] The thermodynamic data of Mo-StC ternary system were collected and calculated. The equilibrium phase diagram of
Mo-StC ternary system at 1200 C and the estimated thermodynamic data of intermetallic compounds were utilized to calculate stabir
lized chemical potential and to draw the stabilized chemical potential diagrams of Mo-SrC ternary system. The applications of the
principles of thermodynamics, mass balance and kinetics to the synthesis of in situ composites through solid-state displacement reac-
tions has been discussed. Applying these principles to the synthesis of in situ MoSi,;-SiC composites, it is shown that the proper start-
ing reaction materials are Mo,C and Si. The use of equilibrium phase diagram and stabilized chemical potential diagrams of Mo-StC

ternary system at 1 200 C for analyzing reaction paths of the synthesis of in situ MoSi,-SiC composites through solid-state displace-

ment reactions is demonstrated.

[ Key words] Mo SrC ternary system; equilibrium phase diagram; chemical potential; stabilized chemical potential diagram
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