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ABSTRACT The stability diagram of chemical potential for Ti-B-C system at 1600 T was cal-
culated using a thermodynamic method through Ti-B-C isothermal phase diagram. The possible
reaction path between Ti and B4C at 1600 C has been given by using the stability diagram and ther-
modynamic and mass-balance condition. The reaction diffusion path demonstrated by the diffusion
couple is : Ti/TiC./TiB/TiB./B,C.
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Fig.1 Isothermal phase diagram for Ti-B—C at 1600 C [€]
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Table 1 Chemical reaction and free energy for the Ti—

B—C aystemn
Formula Free energyl?l AG at 1600 T
J-mol—1 J-mol~1
{1} Ti+B~TiB -163200+5.97140000 -192149.3

—246103.5
-161293.8
-31086.1

[2) Ti+2B—TiB; —284500-+20.5T 20000
(3) Ti+C—+TiC  —184800+12.55T£6000
(1) C+4B=B,C  -41500+5.56T+10000
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Fig.2 Chemical potential stable graph of Ti at
1800 T (the meaning of numbers (0 — &
is the same those in Fig.1, the same helow)
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Fig.3 Chemical potential stable graph of B at 1600 C
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Fig.4 Chemical potential stable graph of C at 1600 C
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Table 2 The possible diffusion path for the Ti—B 4O sys-
tem at 1600 C

Diffusion path Upper diffnsion  Yes ar
of following No
chemical potential
Ti B C
Ti/TiB/TiC/TiB2/B4C No No Nao Yes
Ti/TiB/TiBz/C/BaC No No No Yes
Ti/TiC/TiBz/BaC No No Nao Yes
Ti/TiC/C/TiB2/BsC No No No  Yes
Ti/TiC/TiB/TiB2/BsC No No No  Yes
Ti/C/TiC/TiB2/BsC Yes No No  No
Ti/TiBz/TiB/TiC/C/BsC Yes Yes No  No
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Fig.5 Schematic of a conple made by Ti and B4C plates
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Fig.7 XRD patterns of reaction layers 0—4 {(see in Fig.6) in
Ti-B4C diffusion couple soaking at 1600 T for 30 min
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