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Oxidation behavior of (Mo, ,W,)Si, high-temperature heating elements
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Abstract MoSi,, (Mo,,W,,)Si,, and WSi, powders were synthesized by self-propagating high-temperature synthesis (SHS)
method. The synthesized powders were heat-treated at 500, 1,000, 1,200, 1,300, 1,400, 1,500 and 1,600°C in ambient
atmosphere. Oxidation of Mo-W silicide powder was found at low temperature of 500°C. XRD structure analysis and DTA/
TG data showed that MoO, was formed with 500°C heat treatment for 1 hour, and that it was a-cristobalite phase that was
formed with 1200°C heat treatment, not a-quartz phase which is commonly found and stable at room temperature.
Existence of W accelerated decomposition at both low and high temperature. Fully sintered MoSi, and (Mo,,W,,)Si,
specimen did not show decomposition or weight loss by oxidation, with 1hour heat treatment at either low or high
temperature. Notably, it was difficult to sinter WSi, because of oxidation reaction at low temperature.
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Table 1
Lattice parameters

Lattice parameter
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Fig. 1. Powder X-ray diffraction patterns of synthesized MoSi,
powder with heat treatment temperature.
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Fig. 2. DTA/TG graph of synthesized MoSi, powder.
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Fig. 3. Powder X-ray diffraction patterns of synthesized
(Mo,,W,,)Si, powder with heat treatment temperature.
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Fig. 4. DTA/TG graph of synthesized (Mo,,W,,)Si, powder.
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Fig. 5. Powder X-ray diffraction patterns of synthesized WSi,
powder with heat treatment temperature.
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Fig. 6. DTA/TG graph of synthesized WSi, powder.
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Fig. 8. Residual weight of (Mo,,W,,)Si, powder after 1 hour
ambient heat treatment at 500, 1,000, 1,200, 1,300, 1,400, 1,500
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Fig. 9. Residual weight of WSi, powder after 1 hour ambient
heat treatment at 500, 1,000, 1,200, 1,300, 1,400, 1,500 and
1,600°C.
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AP -2 1k (self-propagating  high-temperature
synthesis, SHS) W22 MoSi, %, (Mo,,W,,)Si, &
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1,200, 1,300, 1,400, 1,500 2 1,600°Collx] Exz]3 &
o A8+x 9 5% ¥st 58 BFt v 22
AF}E A F AT

1) Mo-W-SiAl9] silicide® 500°C2] Aol Mm% Al3}
HEgo] doju, A 4tsl 2 BeE AEE A8
< MoO,°|Att.

2) 1,200°C ool EA-E L
2 AAE Si0,0] Ao E3] IEAE= a-quartzZt
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ol a-cristobalite 24o] A= AT

3) AAFoz wol EFEH A3 oM o B
2 W) WS dole o= yeiton, 2 A
Aalo] 23k A|He A= MoSi,9t (Mo,,W,,)Si,
£ Aol AofA A7 AEE siEEie B}
e w2 FEPast v BEs] oje itk STt
o2 WEA Foz AFYsld AFS AL AL Ak}
of 9ste] A AAZE oHYLeH, ¥ =2 UWEA %
Hess 7] fEiMeE &5 WStk A2 4k
o] 7}t MoSi,& AAH risld 248 F™sk= A

2 =R axgdw 20189% AAAH] =Y
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