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Abstract — In present study, the cylindrical susceptor by the slip casting method was designed to apply high-temperature
induction heating by using (Mo, W)Si, ceramics. MoSi,-based materials were synthesized by SHS (Self-propagating
High-temperature Synthesis) method. The phase and crystal structure of MoSi,-based materials were confirmed by XRD
analysis. The shape of cylindrical mold was synthesized for various thickness by using the slip casting method. Finally,
the susceptor for induction heating was processed by sintering and heat treatment to form SiO, layer, which was confirmed on
the surface of susceptor by SEM/EDS analysis. To evaluate the heating performance of (Mo, W)Si, cylinder susceptor,
we measured the maximum surface temperature and heating rate in comparison with the rod heating element under
constantly applied power. The induction heating of the (Mo, W)Si, cylinder showed excellent heating performance,
reaches the maximum temperature of 1457 °C, with the average heating rate of 18.64 °C/s at 2 kW.
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Fig. 1. Heating Cu coil and cylinder susceptor for induction heat-
ing system.
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Fig. 2. X-ray Diffraction Patterns and lattice structure of synthesized samples. (a) XRD patterns, (b) diffraction peaks at (002), (c) (002) plane
spacing and (d) Tetragonal crystal structure of MoSi,.

Table 1. Crystal information of the MoSi,-based materials with different cations

Space Group Cell Parameters (A) B (°) V, (A

MoSi, 14/mmm . 3:;22% 90 80.9952
(Mo, W)Si, 14/mmm . ;égggg; 90 80.9244
WSi, 14/mmm I 9 80.1639
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Fig. 3. Thickness change of (Mo, W)Si, cylinder by slip casting process on different dwelling time. (a) Thickness square of cylinder with dif-
ferent solid contents of slurry and (b) Thickness of cylinder using (Mo, W)Si, contents of 80 wt% slip before/after sintering.
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Fig. 4. Microstructures of (Mo, W)Si, cylinder susceptor after sintering. (a) The surface and cross section of near surface, (b) EDS analysis at
surface, (c) cross section and (d) polished cross section for porosity measurement by using image J software program.
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Table 2. Maximum temperature and heating rate of (Mo, W)Si, cylinder and rod with various power

Induction Heating

Power
Susceptor kW 15 kW 2kW
Maximum rate 15.92 °C/sec 19.18 °C/sec 43.65 °C/sec
(MO, W)SIZ 0, 0, 0
®12 rod Average rate 6.38 °C/sec 8.91 °C/sec 13.25 °C/sec
Temperature 1121 °C 1286 °C 1417°C
) Maximum rate 12.73 °C/sec 26.11 °C/sec 56.07 °C/sec
(MO, W)SIZ 0, 0, 0
Cylinder Average rate 9.37 °C/sec 15.12 °C/sec 18.64 °C/sec
Temperature 1162 °C 1324°C 1457 °C
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