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Abstract Silicon carbide (SiC), known for its excellent mechanical and chemical properties, is widely used in key
industries such as aerospace, defense, and nuclear power generation. Due to its rapid heating characteristics when exposed
to microwaves, SiC is being researched as a highly efficient heating element. In this study, Polycarbosilane (PCS) was
treated by a mechanochemical reaction with iodine, followed by pyrolysis to create a microwave heating material. The
effects of pyrolysis temperature and iodine additive content on microwave heating performance were investigated. The
results showed that the fabricated specimen rapidly heated to a maximum of 800°C within approximately 60 sec and
maintained a stable temperature of 700~750°C for up to 120 min.
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Fig. 1. Sample morphology after pyrolysis process depending on the presence or absence of mechanochemical iodine curing using
medicine bowl (I = lodine).

Fig. 2. Microstructure analysis image according to pyrolysis temperature of mechanical chemical iodine-Curing polycarbosilane.
(x500), (a) 1,200°C, (b) 1,300°C, (c) 1,400°C, (d) 1,500°C.

Table 1
Composition analysis of mechanical chemical iodine-Curing polycarbosilane according to pyrolysis temperature
Pyrolysis Element (wt%)
temperature (“C) Si C 0 I Total C/Si (at%)
1,200 35.79 47.59 8.07 8.19 100 3.13
1,300 42.69 42.74 7.30 7.27 100 2.34
1,400 37.43 53.50 5.98 3.09 100 3.34
1,500 48.00 48.14 3.62 0.03 100 2.35
Ref. [11] 39.96 43.86 15.54 1.54 100
Ref. [25] 47.96 34.89 15.55 1.61 100
¥ Al AR SAA Fig 29 ATk 1,200°C SR ik sV, ARs] 257 1,300°C, 1,400°C,
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Fig. 3. Polycarbosﬂane with 30 wt% addition of iodine of (a) crystal growth behavior analysis as a function of pyrolysis
temperature conditions (JCPDS No.: 29-1129] and (b) Silicon carbide crystal size as a function of pyrolysis temperature.

Fig. 4. Microstructural analysis images of samples pyrolyzed at 1,300°C under argon atmosphere according to the amount of iodine
added. (a) 10 wt%, (b) 20 wt%, (c) 30 wt%, (d) 40 wt%.



160 Changhun Hwang, JongHa Baek, Sang-In Kim, Sangyul Park and Se-Yun Kim

v ¥ : p-Siq]

/\ I

20 90
2 theta

40 wt%)

Intensity (a.u.)

Crystal Size (nm)

1I0 2I0 3.0 4IO
TIodien Additive (wt%)

Fig. 5. XRD analysis of the crystal growth behavior as a

function of iodine addition (JCPDS No.: 29-1129) and (b)

silicon carbide crystal size after heat treatment at 1,300°C in an
argon atmosphere.
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Fig. 6. Microwave exothermic properties of silicon carbide
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