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Fabrication of Mo based Thermal Spray Composite Powder by
Self- propagating High-temperature Synthesis
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Abstract Molybdenum-based thermal spray powder is widely used for coating the moving parts of the internal com-
bustion engines due to its excellent wear resistance. A composite powder of the Mow(Al-xSix)s System was
synthesized using the SHS method. The synthesized bulk was pulverized and specially treated to produce thermal

spray powder. [t was found that the synthesis reaction consisted of two-steps: the formation of AliMos and the forma-
tion of Mo(ALSi).. Both the temperature and the rate of the SHS reaction linearly increased with the increase of the
value of x in Mow( Al xSix)e, The temperature and the rate of the reaction were also affected by the compacting den-

sity of the specimens, exhibiting the maximum values at 62% and 60%, respectively. Since spherical shape is
advantageous to the thermal spraying process, shape-control of the powder was attempted with PVA as a binding
additive, resulting in the successful production of almost perfectly spherical powder of 80/mdd;s,) mean particle size.

Key words : thermal spray powder, Self- propagating High- temperature synthesis(SHS), shape control of powder
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Fig. 1. DTA curve of Mo Al ¢Si; 2)s0 mixed powder.
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Fig. 2. XRD patterns of Mouw(Al.sSio )50 mixed powder and sub-
sequently heated to several temperature using DTA.
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Fig. 3. XRD pattern of SHS product according to the composi-
tion of Mow( Al -xSix)s.
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Fig. 4. Schematic diagram showing the sequence of events that takes places during combustion

synthesis of mixing powders.
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Fig. 5. The combustion-synthesis pattern by temperature and
time plots according to composition of Mow(Al - xSix)eo
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Fig. 6. Effects of composition on propagation temperature and
rate for the combustion-synthesis reaction.
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Photo. 1.Variation of microstructure of the product according to the composition of Mo«w{ AL - xSix)s.
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Fig. 7. Effects of compaction pressure on propagation tempera-

ture and rate for the combustion-synthesis reaction.
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Photo. 2.SEM images of pulverized synthesized powder(a), shape- controled powder(b) and magni-
fied spherical particle(c).

(c)



768 AR A1149 A9F (2001)

UF AA o o) wbg&mr) FUkEA] @) WEeR 3
Aot AAZ A "etMe FESE AFE AR 8k
TSRS 2313 Aadtn AAole wbgo] FASE AS
T FEPdD s B3V ok 9defA Alse) Ut
AR aubdol ub-gol Welx| 3 vjubg FAlo] 7taEE
o]de) slovt, WErt UF AAZ A7} ke 2 &
T Uk 22 Tk =R FU) Qex o2 Ha}
£ 22U ¢ Uded, F 7t BEo] oY ¥
gl BEgd 8t Az AAEY BE ARA7IA
e, 53 F£249 A 182y YHES 275 E
%o wf$ Eejgh dadelr.

45 B Fool HAXO]

% yubAlo] Agolr HAA e PVA (Poly-Vinyl
Alcohi: E3bF 1500) & Eoll AAASLRsty Bdo)
A7hg & ALY 74 1000rpm ] HALEZ oF 5
7 Ayste] YRS WAL F 120°C oA & 54
THek AZRE F A7EE B 22 49

Photo. 2& $EZE 2o 3te] HFF Y 10m
o]st2 EAg A 5o} FHA U Yyl oJale] TR
TR JYstd A7}EE B A RUEA A g5
& 75~ 100m 7o) Ee] SEMAMzlo)). E7 A
Fiia) o) AS 7o) FFA o Tmal $A4EL 508
o)l PVA 4.0% S& 4.5m Hrislz At oj g o
3o QdojAl FHEL (b) & ez glew, FFUAL
oF 80molth. =3 (o) = FIELE FY oy 2y
72l kA T Sk JFF =) B dejA
AL BojFe) $AH- Eahe] A A 9] e Fo) 4 )
oH3] kS W ASE 2biAle] By A A7HA7)
7] M 8 2 7 FAE) oS F 28t

5& &

AP ge] AT §4H8 EendA FgEes
T4 4 A o3 2 FES 98 4 ok

D B a4 g4348E extAle gdi-g- Al o
gt AH, A1dANHE AlMos2] 457t shit=4
o A ghgeln, AM2dAL vlkE Mool F=¥E Mo

(ALSY) . SHgHE2te) Aol 2%k AP Lateh.

2) SHS 3ol Mow(Ali-xSix) e 32 Sigke] F7}&
TE HAY Ao FAdLYNE I, s
Y ESEE Sidrtge] Bol AT E QiAo F713

3) EFUETF 3713 vebd e E kg
57-62% 9 Tt M HAAE ehlny, =7} 57%
e FTE 62% o)de) Hol® FadE AFE Ygun
et

4) FAEL 50gell PVA 4.0% 294 45me Hrlgh
F A AgAS, HFdAde oF 8ome] Ao tAg
THELE 4E F A

gArte 2

S orr

2 A7e AGAHQEL “00-019E AUAAL7)E
abed o) Ao 2 Fq=gen oo A=Y,

212 8

1. J. L Chermant and F.osterstock, J. Mater. Sci., 11, 1939
(1971).

2. P. Hing and G. W. Groves, J. Mater.Sci., 7, 427 (1972).

3. Gokhale, A and G. J. Abbaschian, Journal of phase
Equilibira, 12, 493 (1991).

4. L.Xiao, and R. Abbaschian, Mater. Sci. and Engi. A144,
277 (1991).

5. Merzhanov, A. G. Borovinskaya, 1.P. Synthesis of re-
fractory Inorganic Compounds; Certif.255221, (1967)
1170735.

6. Gumchoo Shim, Daekyu Jang, Changyoul Suh,
Wonbaek Kim and Tongrae Cho, “Fabrication of MoSi,
by Self-propagating High-temp-erature Synthesis” J.
KIMM, 23, No.7 (1994).

7. Yu. S. Naiborodenko and V. L. Itin, “Gasless Combustion
of Meta Powder Mixture”, Fizika Goreniya | Vzryva, 11,
(8), (1975} p.343, May-June.



