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Microwave Heating Behavior of Al,SiC, in 2.45 GHz band
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Abstract

The heating properties were investigated for ASiC, powders with various particle sizes (3.0 um to 1-2 mm) to develop

2.45GHz microwave well absorber. The single-mode cavity, which is able to separate electric field heating and magnetic field

heating, was employed as microwave heating systems and the heating behavior was investigated at separated electrical field

employing a radiation thermometer. Their electrical permittivity for 2.45GHz were measured by the cavity perturbation method.

Al,SiC4 were compared with ALO; in both heating behavior and electrical permittivity. The microwave absorption of ALSiCy

powders increases with their grain size, 1-2 mm particles powders indicates higher temperature than 3 pm in their microwave

heating.
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Fig. 1 SEM Images of Al,SiC, for each particle size. (a)l-2
mm, (b)16.3 um, (¢)10.4 pum, (d) 3.0 um, (e) ALOs.
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Fig. 2 Heating curves when the microwave was irradiated to

samples
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Fig. 3 Dielectric properties of AlsSiCs samples

Table 1 Results of dielectric properties of A;SiC4 and ALLO;

having different particle sizes

Composition Part[iﬂ::]]size E ?;113)] CI(D)i:SIz‘e:rt]r‘i’ca Loss factor, ¢” tan &
Al4SiCy 16.3 12.9 3.95 0.0995 0.025
16.3 14.0 4.67 0.149 0.032

16.3 12.9 4.21 0.121 0.029

10.4 12.9 3.99 0.125 0.031

10.4 13.0 4.16 0.122 0.029

10.4 11.5 3.31 0.080 0.024

3.0 13.3 3.56 0.010 0.003

3.0 14.2 3.83 0.014 0.004

3.0 13.5 3.71 0.015 0.004

Al,03 2.0 16.4 2.66 0.012 0.005
2.0 17.2 2.76 0.028 0.010

2.0 17.9 278 0.027 0.010

ALSIC, (ki 163 um) & ALSIC, (F7f% 10.4 pm) I3,
KIBEDFEL N TIUT ERNTD tand ST MR D
72T, FEREICRE RET A O o T, L
L. ALSIC, (RiE3.0 um) (X246 K0 1M EVRL
BTHY, FELLFEREDEKF LNV, Zhbo
ZEMB, JESITOZR KA 1-2 mm OFEHT, =
NHORELL Y 23 HIKE PR TH LT, FHER
BNILBIZEWNZ ENRTREIND,

Table | IZ2F LD ZNDHDOFERID, ALSIC, (hifk
163 um) & ALSIC, CRif% 10.4 um) (235U CEVEHash
FTThD andN[FIFEE Th 2 DITxt UREFEEIZE
NI BT ERIE, AR L7z K 9 1SRRI > TR
IR S TNTed EB 2 BND, 720k 3.0 um
DFEFDFEE L 727> ToERNE, FFEFMEDMRNZ &
IZ& B EEZOND, AEOEBRFERICIN T, ALSIC,



JEMEA Journal Vol.3 (2019.9)

DRFEPNRKENEDIL ALO; K VINEGhHEAR WD
DRSS,

4. R

ALSIC, D 2.45GHz ~ A 7 QHAZ 33T B RE M %
ML, <A 7 a7 a RSH~OF L
7o ALSIC 1T~ A 7 ailc k., K<EAT L LN
MER S, RN RKEWIF EREERENE < L Rk 12
mm DOFREFTIE 930°C 1T 5 Z EdbioTz, Zh
XL, RIBRAY NSV ERIERE MK . ki 104
um OFEFTIL 590°C TH Y | R 3 pm D H D TITAL
SHEEEFTSHE FTREZRIREE (280°C) F THAIE L7gn -
7o ZHAUHOHERE LT, FERREIL, R REWN
EEHERER NS ROV e b iz, BliE
BENELSRDEBEZOND, £lo, RIEP/NEL 72
% LFEEENNE L 72 DD & RIFHCHEED R D
RKENHLDED HEL D720, BALZWEDLE
26D, TILHDOFERND, ALSIC, TR % K& <
TDH L~ AT BEGIRBWTERIZRET 5 = L5k
R,

TAUZLY ALSIC, OFHFIRE LT, ~ A 7 2
BOT X —RIURE LCHOARAWE THDHZ L
PRSI,

5. HiE

KRBFTEE, &7 MU TR AL SRk D T2
e THREMET DN TEE LI, 0%
ZRMED LTELAR L BT &7,

5| TR

1) H. Yokokawa, M. Fujishige, S. Ujiie and M.
Dokiya, Metall. Trans., B18 (1987) 433—444.

2) Rl A7z hn WR, RRlSE HE5E, miky, 61
(2009) 290294 .

3) J.Zhao, W. Lin, A. Yamaguchi, J. Ommyoji and
J. Sun, J. Ceram. Soc. Jpn., 115 (2007) 761-766.

4) C.Y.Hsieh, C.N. Lin, S. L. Chung, J. Cheng
and D. K. Agrawal, JJ. Eur. Ceram. Soc., 27
(2007) 343-350.

5)  Jinsong Zhang, Lihua Cao and Fei Xia, Mat.

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

Res. Soc. Symp. Proc., 269 (2018) 329-334.

dJ. Fukushima, S. Takayama, H. Goto, M. Sato
and H. Takizawa, Phys. Chem. Chem. Phys., 19
(2017) 17904-17908.

H. bo Jin, M. sheng Cao, W. Zhou and S.
Agathopoulos, Mater. Res. Bull., 45 (2010) 247—
250.

M. Mizuno et al, J. Eur. Ceram. Soc., 24 (2004)
387-391.

A. Ahmed and E. Siores, J. Mater. Process.
Technol,, 118 (2001) 88-95

R. Silberalitt, Iftikhar Ahmad, W. M. Black and
J. D. Katz, MRS Bull., 18 (1993) 47-50.

H. Fukushima, T. Yamanaka and M. Matsui, /.
Mater. Res., 5 (1990) 397-405.

B. S. L. Mcgill, W. Walkiewicz and A. E. Clark,
US Dep. Inter. Bur. Mines, (1995) 1-28.

K. Kashimura, H. Sugawara, M. Hayashi, T.
Mitani and N. Shinohara, A7P Adv., 6 (2016) 1—
7.

X. Zhang and D. O. Hayward, Inorganica Chim.
Acta., 359 (2006) 3421-3433.

FIER, ME~A 7 vl 7ty oo 7 ORME,
=77t (2014) 21.

R, BoRn~A 7 Az ALz
T=T VU, S&TH%, (2018) 37-52.
T, TR R, ~ A 7 nfb 7 m e A
I, >—x A —HhR, (2013) 116.

L. Pedesseau, J. Even, M. Modreanu, D.
Chaussende, E. Sarigiannidou, O.
Chaix-Plucgery and O. Durand, APL Mater., 3
(2015) 1-10.

WEPF=, TREFEIRT A R, ZILHkFkEF,
(2005) 135-137

H. Yokawa, H. Mutou, S. Tsubaki, N. Haneishi,
T. Fuji, N. Asano, K. Kashimura, T. Mitani, S.
Fujii, N. Shinohara and Y. Wada /. Civ.
Environ. Eng., 07 (2017) 1-6.

R. Dubertrand, E. Bogomolny and N. Djellali, M.
Lebental and C. Schmit, Phys. Rev. A 77, (2008)



JEMEA Journal Vol.3 (2019.9)

1-16.

22) K T, 2 A ik, 70 (2018) 203—
208.

23) FIGIER, 7T X~ T A0 HERE, pE2Z (1984)
39.

Manuscript
) June 3, 2019

received:
Revised: Aug. 11,2019

Accepted: Aug. 31, 2019

45



