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Abstract The fabrication procedures for MoSt, heating elements were developed. Commercial MoSi. powders were
mixed with bentonite, SN, B, ThO. and extruded to 3mm, 6mm, and 12mm rods for the heating part and terminal
part. These rods were sintered, machined, U-shaped, and welded to U-shaped MoSi. heating elements. The commer-
cial heating elements which were claimed to be used upto the surface temperature of 1900°C were found to contain
about 33wt% W which replace Mo sites. Their electrical resistivity depends mainly on the apparent density and
additives did not have a significant effect. Electrical resistivity across the weld plane was lower than the other parts
and decreased with welding temperature between 1400~ 1600°C. The heating elements could be heated upto the sur-
face temperature of 1700°C. Above 1750C, it failed abruptly with numerous surface protrusions. X-ray diffraction
study revealed that those were SiO. Therefore, Si{in MoSi,) + SiQ, = 2Si0(g) reaction at MoSi,/SiO. interface was at-
tributed to the obsereved failure.
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Table 1. Composition of bentonite. (wt%)
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Fig. 1. Fabrication procedures of MoSi. heating elements.
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Table 2. ICP analysis of MoSi, heating elements. (wt%)
A8 . .
Az ° Mo Si W Fe Mg Ca Al Mn Cr Si/Mo(+ W)
-3
Kanthal(1700°C) 59.5 36.1 0.043 0.185 ) 0.047 0.02 }_.848 0.037 B 0.012 2.07
Kanthal(1800°C) 61.3 36.2 0.024 0.189 0.054 0.033 1.865 0.024 0.015 2.02
Kanthal(1900C) 35.6 318 32.9 0.028 0.056 0.05 1.06&_0.2 0.012 2.06
Kigam 59.93 | 36.76 | 0.022 | 025 | 012 | 013 | 185 | 0.005 | 0.089 2.10

Fig. 2. Optical micrographs of MoSi; heating elements. (a) 1700C (b) 1800C (c) 1900C (d) Kigam
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Table 3. Physical properties of MoSi, and WSi..

Silicide | Density Melting Knoop Resistivity
Point('C) | Hardness | (x Q - m)

MoSi, | 6.311 2030 1290 0.22

WSi, 9.30 2165 1090 0.334
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Table 4. Lattice parameters of MoSi. heating elements
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Fig. 3. X-ray diffraction patterns of MoSi: heating elements.
(a) 1700°C (b) 1800°C (c) 1900C (d) Kigam
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Fig. 9. 3mm and 6mm MoSi. rods after U shaping.

Fig. 10. Terminal parts fabricated from 6émm and 12mm
MoSi; rods. Upper end is machined to 3mm and 6mm for
welding to heating zone of same diameters. Bottom end is
thermal-sprayed aluminum of about 400« m thick.
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3mm rods. The arrow in (a) indicates the original interface
between the rods. The interface could be located by the sur-
face step formed by slight misalignment of the rods during
welding. (a) cross section of weld joint (b} higher magnifica-
tion micrograph of the region marked as {J in (a)
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Fig. 12. Electrical resistivity across the weld zone. Welding
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Fig. 13. 3mm-6mm and 6mm-1Z2mm MoSi. heating ele-
ments after welding.
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Fig. 14. Heating of a 3mm-6mm MoSi; heating element.

Fig. 15. Sequential heating of a 6 mm MoSi: rod.
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Fig. 16. X-ray diffraction pattern of surface bulges formed
on MoSi, at 1750C.
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