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Figure 2 Cross-sectional view of the electric field of
a sample with a height of 30 mm
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Figure 3 Cross section and plot of field uniformity
ratio of a field with a radius of 10—100 mm
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Figure 4 Cross-sectional view of the electric field
inside the sample at different heights
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(a)—cross-sectional view ; (b)—axial cross-sectional view ; (¢c)—plot of field uniformity ratio.
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Figure 5 Cross-sectional view,axial cross-sectional view,and plot of field uniformity ratio of the electric

field with a radius of 30—50 mm
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Figure 6 Axial cross-sectional view of the electric field and plot of field uniformity ratio at
heights of 10—110 mm
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(a)—axial cross-sectional view ; (b)—plot of field uniformity ratio.
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Figure 7 Axial cross-sectional view of the electric field and ratio of electric field unif-
ormity at a height of 90—100 mm

2.3 RAENEMENE#ZNFIE

FERE T IRRE RS 1 3R Al E X P 4 e A 7
BTV o SEHT IR R BRI E TR A
NG AL E BDCE & (G) 2 265 mm, 3L AR
FLTCE R R bR 7 A N R A s T R L K
R = R AR AR B E R 0—530 mm A K% E 66
mm J&5 TR

P18y AN [ i v B T sl 16l . MAIRT 8 1]
PLF iR il e B A DA be 45 I i 2 I AR ) |
P b 7E A B B3k 165 mm 2 BT, 5 3 X
TR S Fl 1] 2 aURE o e B8 TR) B R 3 B 44
SPGB R R R BN, A ) 2 R

G=311 ‘ G=443
L R B, S BORE AR 1 H 0 B R, A Hf: mm
S PRI ST PERE T S RE R 85 A i 165 mm B ElE ARRHERETRAHEE

SRR P L b 8 AT M AR R L B b g A 4R Figure 8 Axial view of the electric field at different

placement heights



M W 5 R T P S TRl B 45 T LA 2 MK P e 37 9 A 53 v LR 9 B 5 35

e (5 X DA S EL G 3 0 A B B AR R R £ Ak H B
PSR

B B AR Y 45 2 165—245 mm K
45 2 5 mm, BERLTE S 3R PR H 3 e o A
a9 fras o M9 AT L ¢ Bl 3 0 R Y
B, R PR B R PR A RS I A H e A —
WS 2y, [a] B < B X 3 37 5 o2 T 0 /N A1 37 58 IX 35
3 3 18I0 5 24 i A 215 mim BT B T
GAH R IR AR 7 v A B )N 5 B T R Y
— 25 BN AR N R H R 3 A A 4y R i 5 X S
3 om X 3, R, o ORE 0 = B O 215 mm,

G=165

G=215

G=230

G=240
Hifi: mm

9 MEBE165—245mm B ERBEZHEE

Figure 9 Axial view of the electric field placed at a
height of 165—245 mm
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Study on the Influence Law of Geometrical Parameters of
Microwave Sintered Silicon Nitride Ceramic Materials on
Electromagnetic Field Distribution

YANG Hui, XU Weiwei', SHI Ziyu, YAN Guodong,ZHOU Junhao
(Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: The internal electric field distribution of the sintered sample plays a decisive role in the microwave sintering process.
The HFSS simulation software is used to simulate a 5-feeder microwave sintering cavity loaded with silicon nitride samples.
The influence of the radius, height and placement position of the sample on the microwave electric field is studied by
simulation. The simulation analysis shows that when the sample radius is around 42—44 mm, the internal electromagnetic
field is evenly distributed. As the sample height increases, the uniformity of the electric field first decreases, then rises to the
maximum value, and then decreases again. The sample height is around 92—94 mm. The internal electromagnetic field
distribution is relatively uniform, and the field strength gradient is small; as the placement height increases, the uniformity of
the sample increases, but after a certain height, the electromagnetic field uniformity decreases; the comparison shows that the
optimal sintered sample size is 93 mm in height and 44 mm in radius , and 215 mm in placement height.
Keywords: microwave sintering; 3D electromagnetic simulation; heating uniformity ;silicon nitride ; waveguide ; electromagnetic

field; ceramic materials;influence parameters
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