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Research on Influence of Typical Defect Structures of Alumina Ceramics on Electric
Field Distribution
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Abstract: In high voltage environment, the existence of micro-defect structure can lead to electric field distortion in
insulating materials, and is one of the most important factors that influence the insulation strength of alumina ceram-
ics. For studying the influence of typical defect structures of alumina ceramics on the electric field distribution ,a me-
soscopic model with defect structures of alumina ceramic is set up, and the influence of the existence of grain size,
glass phase and porosity on electric field distribution is s analyzed by using the finite element software analysis . The
results show that the influence of grain size on electric field distortion is less, while the existence of glass phase has a
great influence on the electric field distortion. The influence of glass phase on electric field distortion is related to
grain boundary direction. The bigger the included angle between grain boundary direction and electric field direc-
tion, the higher the electric field distortion at the glass phase. Compared with the influence of the grain size and glass
phase, the influence of the existence of porosity defect on on the electric field distortion inside the alumina ceramics
is highest. Specifically, the maximum electric field due to the porosity in the grain is increased by 46.8% , and that
due to porosity at the grain is more than doubled. The influence range of porosity on electric field distortion is higher
and on the maximum value of the field strength is lower.
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. Y ) S | v DR A AR A B DL S S T
0 5I% S L Tl S T P2 B, 3
A A8 T S Sy T I S R A B A I Sk BE X HL ) 1 A ) ] S B N

Wim B #:2023-10-12;  f&[E B #3:2023-12-13
EE£WAB: IWRE AR FEA T 10 H(ZR2019MEE100).
Project Supported by National Natural Science Foundation General Projects of Shandong Province(ZR2019MEE100).



<208 202443 J]

Enéx

Ho0ts i3

SRR P B M A 2 B T 2 ANE S5 K L N ER
BE REPIRASY | A5 F 5 R 52 m A, 2k
TH A BB R RO ES FRRAE 7, Hodr ) ek R
P BEE AL 5 S RN AL DA R
FUAV B 25 PR 28 0 446 2 J3E R s i ok W . TR
223 LIEBAULT J S5 9 & 90 s 40 3 S b 4 Pl
(99.999%) B A FEL 3R B2 Bl 25 B RUST A9 385 I s/ )
FEINH f ) B F AR REAS fE UE L 7288 /b e T4
NS A AN T N R D Bt
Rl R s L /N TR R R T e i EA ] |
B o R I T B AR, W NEUSEL C 58
A5 1 A8 AL BR B 0 o 2R 08 R 3R 2.4 X107 Vim, 11
MALEC D 25" 545 96% 52 Ak B i e 1) o 2 ik 24
7 1.6x107 Vim. LIS TRIBFFE R, B G pp AL b
TR B A 1 B B B R R B S e 0 B T
BIRNER . b BEIAE AL S B 45 4 1
I 5% W [ B BB 2 0 A1 T SO MR A LR B L 25
TR AT LA H R AR A B B A A B 5
i 42 T 45 P 6 446 % ik B %) WL AT B = 8 — 1R IA
W J3—J7 T, AT M A H i B (R A5 )
HAB 34518, LIEBAULT J 2998 61,
AR A FLR  15% AR 5%, HA
5 0.6x107 VimHINE 1.3x107 Vim, [E NP EEL
ST H2EE BT = RIS A FFE
WA T AL ALK IR S0 P e o 2t
FERA RE 5, JF HUO AL 25 i A8
Je L X B R A R A

SRS, BT A RHMA R R 2=k, H AT
KT B e A 255 B BT 9 32 B T S 6 R A ) A
g5 FTEE AR DG X T A 1 i R A
AR SR BRI o I X T 8 A B o4 55 5% i 4
FL 580 B A B DI ML 4 ORI 48 . (HIOEIS R 3 T a5 )
FL i iz BRI 1 i AR R R R LS UA F B
F, L W 2 PV 110 e R ABS U230 2 B AL D 1) P
Yy A i 0 2 P B A R A B R R . RIIE, S
R A B OT 5 LX) W 8 sk B o 235 4 1) 44
BT HEAT L 37 0BT, LASRAS TSl B 25 A 52 0 FL
Y A W B . SCH B 98 N 280 T AR
Ve e B A8 2 R AL B A T B — 2 S %5 1 L

1 HEBIEST

L1 SHEEEANEERSH

SCAFON SR DA B T R B 5 A B R T
LT B SEM) IR . TR, FRRLRCT SR AR
ARPESC[15]7H 89 SEM EHECRBE , WK 1. i TR

FOEHE T SAH BOEAR ARG, 724D 5 n)
BIANEAGRRIE , BRGSO A SR FH 4k AR
e T SEM IR #2544, DL 2, SR 5 fE T
BTy ) AT AR A5 B0 4 ] 3(a) iR ) =
Yepis B, 1R SEM G ok RSE A
SEM(a) £l SEM (e) R U/, ] 3 () 97 7% 1) 45 EAR 7Y
TE .y 2 07 10 B ROST 4 2.896 wm X 1.947 pum x
2.000 pm, TEACHYTE 5Ty A P 3RT0 i F
TR 5 pm, JEEE R 0.5 pm 1 RITE AR AR, LI 3(b)o

(a) K4 (b) K3 (c) K2 (d) BK (e) JRIE
E1 S{L5aFEE SEM B

Fig. 1 SEM pictures of alumina ceramics
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Fig. 2 Cross section of alumina ceramics simulation model
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Fig.3 Simulation model of alumina ceramics
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Table 1 Simulation parameters of each material
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Fig.4 The mesh generation model
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Fig. 7 Electric field intensity at grain boundaries with

different angles
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Fig. 8 Pores inside the grain

=RATHEAST

Fig. 9 Pores at the intersection of three grain boundaries
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Fig. 10 Pores at the intersection of four grain boundaries
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