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ABSTRACT The flame spray synthesis can be used to produce cermet composite coatings, such
as TiC-Fe coating. To obtain the desired product, it is necessary to analysis the thermodynamics
of Fe-Ti-C system. The equilibrium phases and adiabatic temperature (T,q) of Fe-Ti-C systern are
calculated by calculation of phase diagram {CALPHAD) method. It is focused on the influence of the
extrinsic enthalpy(of oxygen-acetylene flame) on T.4. It is revealed that when the extrinsic enthalpy
H=0, Fe-Ti-C system can be ignited only if Fe<57 (mass fraction,%). However, due to the existance
of extrinsic enthalpy during flame spray process, the Fe-Ti-C system with high Fe content up to 80
can be also ignited on the thermodynamical calculation. The calenlated results coincided well with the
experiment results.
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To=1000 K B, T.q =2470 K. {B2 i T EMRET*
KW, k£8P Tif C 2REEMRE, /AT &AL
FEHEME AR TiC @y C/Ti EFHE, mEE R
TiC, ¥EMI/E R i L LR, ik EHRE.

(3) MZIRAMG, AR AREEN ES5EAEME
*, BRELEAITIEMAE.
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AP, Qcn,— ZHESHEFHE, L/h BEsipi®mE
&, W 1 mol Z R YF 22.4 L.

Heqw — 1 mol 2 SE SRR NAHHRE,
J/mol. A F#EERE: C;Ha+2.505 »2C0O;+H0+
1266 kJ, B Hequ=1.3 x10% J/mol.

nH— KEBRMFIHE (%). B TFZR585R
BESE 2 R FTL R KGR RS E K, FeEeSEN
MESERLFERTHE, KERHARET AR
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PEMAE (MR SRS RRWESFHEEX,
—fgh 3I%—7%, BEEHE 5%.

vp— MR ATEABHER, g/min.

M,— WRR RN THRERFR, g/mol, HME
BRMESARTR. EXBERIREY, MRAESEHE
Gi%ig Fe ZAKEEMANTLSY, CQcn, 9%
800 L/h, v, £43% 30 g/min, FFEHRH 50Fe
40Ti-10C # %, M, ~40 g/mol, MHRE (3), K
At Z ot J GRS 1 mol MR BRI (H) 895
5.2x10% J/mol. 3CHk (8] LS % EATME BHE & 57
FBEMHRBRIELR, HET AR T2ELRREN L
PB4 W 5.3x10% J/mol, HI LAY, LRMEER
iR {EhY.

B 1 FeTi-C £M5RASHE N A
Table 1 Phases coneidered for the Fe-Ti—C system and their thermodynamic model

Phases and their symbols

Thermodynamic model

Explanation

fec Sub-lattice foc Fe(Ti, C) eolid solution
bec Sub-lattice bee Fe[Ti, C) solid solution
hep Sub—lattice hep Ti{Fe, C) eolid solution
Laves Sub—lattice FeaTi Laves—phase
FeTi FPure substrate FeTi FeTi stoichiometry compound
TiC, Sub-lattice fee Ti(C) solid eolution
Graphite Pure substrate carbon Graphite
Cementite Pure substrate Fe3C Fe3C stoichiometry compound
Liquid(l) Substitution molten bath Liquid phase
Gas Ideal gas Ges phase
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Fig.1 T, vs Fe content for Ti+C+wFe system under differ-
ent enthalpy values by CALPHAD method (curves A,
B, C and D corresponding to H=5x109,3 » 104,104
and O 1, respectively)
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Fig.2 XBRD pattern of 80Fe-15T7-5C system coating

B3 REEsREAN SEM B
Fig.3 SEM photograph of the reactive spray powder
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