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Preparation of Screen Printable Conductive MoSi, Thick Films for Ceramic Sheet Heater
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ABSTRACT

Screen printable MoSi, paste and its ceramic sheet heater were investigated. MoSi, powder without MosSi; second phase, which
causes so-called pest phenomena, was synthesized by SHS technique. Over glaze was also developed for preventing pest phenomenon.
The maximum temperature of MoSi, ceramic heater was over 500°C. After several heat up and cooling cycle, the MoSi, heater reveals
pest phenomenon. Conductive MoSi, paste could be used in electronic ceramics, i.e., MLCC, LTCC, HTCC, and etc.
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Fig. 1. Result of DTA/TGA, (a) Mo, (b) Si, and (c) synthesized
MoSi,. Note that Mo powder reacts about 450°C with
weight gain, then near 800°C, due to evaporation,
weight loss occurs. And Si gains weight from 900°C,
with its oxidation, and synthesized MoSi, gains weight
near 450°C, then decompose around 800°C, but within
the initial weight.
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Powder X-ray diffraction pattern of synthesized MoSi,
powder. (a) without preheating at ambient atmosphere,
(b) purging Ar but no preheating, and (c¢) with both
preheating and prepurging Ar. Note that the second
phase MosSi; disappeared after preheating and
prepurging H, gas.
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Table 1. Type of Over Glaze and Their Thermal Properties

2 3 4 5

Type To.' Tg Tp Ts Tw™  Color
A 56 670 690 770 790  white
Silicate
B 64 620 740 770 805  white
o C 49 53 631 63 73 et
Bi pink
lass i
& 58 551 604 645 669 h.ght
pink
Zn 4 556 600 637 650 white
glass
1. To. : Thermal expansion coefficient (x107)
2. Tg : Glass transition point (°C)
3. Tp : Yield point (°C)
4. Ts : Softening point (°C)
5. Tw : Working point (°C)
2 FF AR Aol
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Fig. 3. Temperature vs. applied voltage of ceramic sheet MoSi,
heater.
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Fig. 4. Photograph of ceramic sheet MoSi, heater while
working at over 500°C.
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Fig. 5. Electrical current and resistivity of MoSi, ceramic sheet
heater with applied voltage.
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