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Moz, Mo, Si, AlE 224 sle] SHSHLZ MoSi-AL(; Ba3 & A2stgc], 10, 20, 30, 40 wi% ALD:
Ffrat MoSi, $4d-Eell A dagAge) 7H5T Mol ta Mo2| Ewlw Zhk 6~95, 2~8, 1~5, 1~30]%1%,
S5 2 Eelaskel Beirh B2 gAE Bl 7z 95, 8 5, delddch Z T ENA MoOsel A Mo
¥t WSS AANACL B Eekn XRDE 4T, BE 4B Mok 2 e-Ab0T FAAYT,
20wt ALO,2 53 MoSi; #4382 2%, MoSi; Wl Al 3e] 34 wi%, AO, Yudle 5 3 Mo Al3e]
Zrzt 30.7 witth, 7.7 wth 2 A5kl 10, 20, 30, 40 wi%e ALO;E FH3F MoSi2] AdAzw=l zhzh 827,
86.5, 85.2, 81.9%°| Gch ALO; T-f-aFe] S7hgtel whet MoSi, 2848 Ane 7t R, 20 % ALOSS HHT
A72#8) 337 EE 195 MPas]glch

ABSTRACT

MoSi,-ALOs composites were prepared by thermal explosion mode of self-propagating high temperature syn-
thesis {SHS), using element powders of MoQ; Mo, 5i and Al The combustion products of MoSi: which have
10, 20, 30 and 40 wt% AlLOs; showed the molten state in the range of Mo to MoO; 6 1~985:1. 2, 1—8. 1,
1:1~5:1and 1:1~3:1 (molar ratio), respectively. The combustion products which made least seperation
the molten phase from the slag phase were in Mo/MoO:=95:1,8:1,5: 1 and 3 . 1 (molar ratio), respectively.
Particles size of MaoSi; and ALO; in the combustion product were decreased as the molar ratio of Mo fo
Mo()y increase. By XRD analysis, only MoSi; and a-ALO; peaks were identified in the combustion products.
In case of MoSi: containing 20 wt% ALO;, 5.1 wt% Al existed intoc MoSi; grams, and 30.7 wi% Si and 7.7
wt% Mo existed into AlkO; grains, ~The relative density of MoSi, containing 10, 20, 30 and 40 wi% ALO,
were 82.7, 86.5, 85.2 and B1l.9% /rﬁspectwely The fracture strength of MoSi-ALO, composites increased with
increasing Al;Os, and that of MoSi,-20 wt% Al:Os composite was 195 MPa.
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Fig. 1. Schematic diagram of experimental SHS fur-
nace.
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Fig. 2. Calculated variation in adiabatic temperature

with initial reactant temperature for the combu-
stion product.
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7Table 1. The Degree of Phase Separation of the Com-
bustion Products.

i MoSi, | MoSi | MoSi> | MoSi,

-10% -20% -3% A0%

Mo | MoO; AlOy Al:Oy AlO; AlO;
1:1 - - L] F 3
2.1 - [ ] [ | A
31 - ® | A
4.1 - | A X
5.1 - | A B
6:1 [ | A * X
7.1 | A x X
g1 [ | A X ®
9:1 & # ¥ *
951 A X £ X
101 X X X *

—: the region m which batching is impossible, ®: co-
mplete phase separation, @: phase separation in many
parls, &: phase separation m a few parts, ¥: no reac-
tion

Fig. 3. Photograph of the combustion products by SHS.
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Fig. 4. XRD patterns of the combushon products (@-
MoS1;, ®-AlO:).

{2) MoSiz10 wt% ALO; (0) MoSir-20 wi% AlOs

(c) MoSip-30 wt% ALO; (d) MoSiz40 wt? ALO;,
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Table 2= MoSiz-20Wt%ALOs 34 F4 MoSi.=}
ALOy AAYARE g EDS ¥ 3)e)n}, MoSi,

Table 2. Content of Al, Si, Mo in MoSiz and Al
(rains Measured with EDS.

observed grain L‘ content (%)
Al Si Mo
MoSi. | L 87 | s07 | 308
2 8.7 594 319
3 39 619 342
4 Q0 63.0 k1l
5 4.0 68.9 27.2
average 5.1 629 32.0
ALQ; 1 52.7 30.6 16.7
2 655 312 37
3 74.5 249 .6
4 616 307 77
5 53.5 36.0 105
average 810 30.7 7.7

A 332 A 11 &£(1996)
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Fig. 5. 5EM micrographs of 1the combustion products.
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Fig. 7. Fracture Strength of MoSirbased specimens
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