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Table 1 Chemical composition of commercial

starting pow ders( mass fraction, %)

M aterial Ti Si Al S P C  Fe

Ferrotitanium  65.12 1.5 0.51 0.022 0.025 0.15 Bal.

Iron 99
Graphite( colloid) 99.5
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Fig. 1 Schematic view of reactive flame spray process
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Table 2 Compositions and characteristics of spray pow ders
w/! %
Sample No. Pow der characteristics
Ferrotitanium Carbon Iron
Fel 36 7 57 w(Fe)=70%, n(C)/ n(Ti)= 1.2
Fe2 60 12 28 w(Fe)= 50%, n(C)/ ¥Ti)= 1.2
Fe3 82 28 0 w(Fe)=30%, n(C)/n(Ti)= 1.2
CT1 62 10 28 w(Fe)=50%, n(C)/n(Ti)=1.0
CT2 60 12 28 w(Fe)= 50%, n(C)/n(Ti)= 1.2
CT3 58 14 28 w(Fe)=50%, n(C)/n(Ti)= 1.4
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Table 3 Flame spraying parameters
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Fig. 2 XRD patterns of coatings with

different Fe contents
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Fig. 3 SEM micrographs of coatings with

different Fe contents
(a) —w (Fe)= 50%; (b) —w(Fe)= 70%

70% I 275 30% , IX Ui B K Sk AR AR 2 T
BERIIMEF, BEAS T R MNTi+ C- TiCHIHERE, Fik
RS RN E TiC F 2 B B A 1R K520
BERAR I R W, Fel W2 (w (Fe) = 70%) Fl Fe2
(w (Fe) = 50%) ¥ 2 1 BE B AR 55 4 0. 262 mm®
F0.014mm’ . IEFN Fel BWET SHELHE Fe
K2, [, s Tic B2 0 5 ol B L
%, PIObICE BEPERELL Fe2 BTHIZ 18 fi% .

B, &4 s ES TiC M4k, [
I, TR SN A R TG ok B 75 B — 2 | p ok
Khgh AR, REESZ AW RNIERE, A
LBl >, WMET ST HREZNE Fe )2,
B TiC M B g b im ik . Rk, NViE$eidE$

1 Fe & & .

2.2 PEEREEL n(C)/ n(Ti)BIE

Bl 4 B e ORI n(C)/ n(Ti) AN [E] I 6 45 v
JZB) XRD 3 . o] W, fESEprmiR i T, TR S
VS TS Sl NI iAW S Ee R W AT A = W A Y ]
WA . B 4 KE, BE n(C)/n(Ti) = 1.4, )2
e ARSI 30 A 5 L U B RSB R R N K I R T R
HRSELL B ™ E . 2 n(C)/ n(Ti) = 1.2 1, &Kk
AT AR R ) FeTi W, W4h, n(C)/ n(Ti)
K, Fe WEARXS TiC WSS, o8 KON AR RS .
MREF A TiC, Bx 1 & TiC J 21K B
FoE R 2 B B P Rk (LR 4), LRI H T AH
FIREH . Bl n(C)/ n(Ti) Bk, WETF SR TIC,
M EE E TiC RN S K, w2
i BE PR BERR AT . MR JE ) SEM TSR E ( ILES),
JREF n(C)/ n(Ti) UK, ¥R EF RATIC H 2wt

O0—Fe
2—TiC
" O—FeTi

26 a0 60 80 100
26/(*)
4 A n(C)/ n(Ti) R JE K XRD 3
Fig. 4 XRD patterns of coatings with different
n(C)/ n(Ti)
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Table 4 Performances of each sample

M icrohardness/ GPa W
lue ear
Sample v s s ; volume/
of TiC, TiC-rich Ferich 3
layer layer HL
Fel 0.593 8.9~ 10.2 3.0~ 5.3 0.262
Fe2 0. 608 11.6~ 13.1 3.2~ 6.1 0.014
CT1 0.592 11.7~ 13.0 3.1~ 6.2 0. 020
CT2 0. 608 11.6~ 13.1 3.2~ 6.1 0.014
CT3 0. 627 11.9~ 13.6 3.5~ 6.4 0.011

5 R n(C)/n(Ti) F¥EM SEM 51
Fig. 5 SEM micrographs of coatings with
different n(C)/ n(Ti)

(a) =n(C)/ n(Ti)=1.2; (b) —n(C)/ n(Ti)= 1.4
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FeTrC phase diagram at 298 K!®!
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Influence of composition parameter on microstructure of

reactive flame sprayed TiC Fe coating

LIU Chang-song, HUANG Jrhua, YIN Sheng
(School of M aterials Science and Engineering, University of Science and T echnology Beijing,

Beijing 100083, China)

[ Abstract] The influence of the composition parameter on the microstructure of reactive-flame sprayed TiC-Fe cermet coating was

studied. Among all the parameters considered, Fe content has strong influence on the microstructure. With the increase of Fe con-

tent, the amount of the oxides in the coating obviously decreases, and the microhardness of the TiC-rich layer also decreases, resulting

in the reduction of wear resistance. The C/T1i molar ratio has a little effect on the microstructure of the coating. T he higher the C/ T1i

molar ratio in the reactive spray powders, the higher the number of the TiC-rich layers within the coating and the better the wear re-

sistance of the coating.

[ Key words] reactive flame spray; TiC-Fe coatings; composition parameter; microstructure
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