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Thermodynamic Analysis for the Effect of Powder Structure on the Microstructure of High Velocity
oxygen Flame Spraying Coating

YAO Hai-yu WANG Yin-zhen WANG Hai-fang WANG wei

(College of Mechanical and Electronic Engineering in the University of Petroleum, China, Dongying 257061, China)

Abstract Using the technology of High Velocity oxygen Flame Spraying technique the Ti-C-Ni coatings with different
compositions were prepared. Based on the thermodynamic principle the reactive spraying process was analysed, the results
showed that the powder structure has great influence on the process of flame spray synthesis, non-aggregating mixed powders
have few opportunities to react due to their dispersion apart in the flame, while the aggregated particles may take action in the
blow and the reaction is Ti+C= TiC. Finally the TiC laminate coatings may be formed.
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Table 1 Compositions of spray powders

A B
% % 4 1 2 3 56
Ti C Ni Ti C Ni 8 7
1 11 40 2 11 40 7 4
8 TiO,
2
Table2 Spray parameters of powders
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Fig.1 Curve of gibbs free energy vs temperature
Ni + Ti = NiTi (1 22
Ni + 2Ti = NiTi, 2
Ni + 3Tl = N1T13 (3) Tad Tad
3Ni + C =Nij;C “4)
Ti +C = TiC (5) A.GMerzhanov
2Ni + O, =2NiO (6) 4
Ti + O, = TiOy( ) @) T.a=1800 K
2Ti + N2 = 2TiN (®)
Tad
SHS
Ti—C—-Ni
[3]
Ti Ni \
AG; = zni(GT)i,P - znj(GT)i,R <0 9 5
AG, T n
i (Gr)ip T 0,
R P

AG,



3 43
c, C, C, C,
(16) (15)
TO TO
2
zni(HTO _H;)x)f, zni(H% _H;)x)f, AH;)%
Fig.2 Model of aggregated powders (17

0,
Ni + Ti = NiTi (10)
Ni + 2Ti = NiTi, (1)
Ni + 3Ti = NiTis (12)
Ni + C = NisC (13)
Ti +C = TiC (14)
(14)
4
(14) 5
TiC
Ti+C= TiC
100 %
To T
T T
25

[5]

_AH;)% zzni(Hg_H;)% i (15)
-AH 2098 —
(Hi = Hy),  — T
n, —
T
(

Ttr Htr) ( Tm Hm)

( Tb Hb)

T, T,
H)—Hjy = [ C,dT +AH, + [ C,dT +AH, +

208 T,

T, Toa
jCPdT+AHh+jCP 16)
T, T,

(16) (17 T
Ti+ C + nNi = TiC + nNi

500K 600K T=500K 600 K
Ni  Ti-C-Ni 40 wt %
T 3
3 500K 600K
T
500 K 2143K
T,:=1800 K
Ti + C + nNi = TiC + nNi
Ni 1726 K
Ni
2220 -
2200 -
§ 2180 -

2160 |
2140
2120
2100
2080

500 520 540 560 580
To/K

3 Taa To
Fig.3 Variation of adiabatic temperature 7,4 vs preheat

temperature 7

3
4 1 X-
TiOy( )
NiO M ® (6)
N,
(®) X
TiN 0,

Ni O,



44 2005
NiO (5)
C
0O, 0, (7 Ti
0, (5)
TiC
.
s >l % ’
al o (1) Ti C Ni
& - N " | ‘m || Ti~C—Ni
- | |
B .,.«__,f;.d.‘mhl'l-.uw‘i.«.c-~w, .,....,.:._,.
R 20 ;'(:') - v Ti+O,=TiO, 2Ni+ O, =2NiO
4 1 X- (2)
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Fig.5 XRD pattern of coating 2" with aggregated powders Tel (0546) 8392378  E-mail: haiyu_yao@163.com
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