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Study on Characteristics of Porcelain Insulators for High Strength with
Alumina Composition
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Abstract

In this study, porcelain insulator samples which have a different alumina composition were
manufactured in order to test electrical and mechanical properties and make an analysis of the
propagation phenomena of micro cracks on porcelain body. From XRD quantitative analysis the
crystalline phases were different with alumina composition, sample C and D which have about 17wt%
Corundum phase without the Cristobalite phase shows better electrical and mechanical properties than
sample A and B which have the Cristobalite phase. In dielectrics test on porcelain samples with below
17wt% alumina composition, it was found that the amount of glass phase(SiO:) have an main effect to
decrease the dielectric loss(tand), and the dielectric breakdown voltage of aluminous porcelain insulators
was largely affected by its relative density. As a micro cracks analysis, HRB were measured, then the
intensity of HRB increased with the amount of alumina composition. On the other hand, the
propagation behaviors of cracks was fairly influenced by the distribution of pores.
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Table 1. Basic composition of samples.

Materials | Sample MSample BlSample C|Sample D
Pottery stone 20wt%
Feldspar 23wt% -
Clay A 19wt%
Clay B 2lwt%
% 12wt
Alumina 8wt Wi 17wt% 1wt
balance | balance
Glass(Si0) ¥ 635w | 64.5wit% | 60wt 61 wt%
22 #4 2 AIH

Azg AHe AR E45 v 24 #FS
918t XRD(X-ray Diffraction, Phillips 40kV)3}
SEM(Scanning Electron Microscope, - Hitachi
S2700)8  Al&stAth A7IEH 54 AFe=
ASTM DI150°] wiel tand € 3 £24& I
2 BA 7] (Impedance Analyser(HP 4194, 40Mk))=
ol-gato] Al@atE Tt A7) A9 M7IH A Ul
e AFse HA 33 A¥ES ASTM D149
ek -3 33 A7l Alstdct old Al
2 712 0.03m, AE 0.03m, 7 0.015me e =
7t&ate] Algstdisl &7l AAe 7AA B4
& ASTM C 369l e}l 3-point Al H 2 A



gt AR Zo]
0.152m9] B3z
6022, 1 Tom=Z Algs] @&, =5
zAg9ct A7 A9 mA AW (micro crack)
o] AAn Jx4 d4& n#Esy] A8l HRB 53
w (Hardness Rockwell B scale Method)& # &3}
o Alge) 54& Bl stk B &AY ‘Q?‘P“
1/16* 2+ 2 1000kg 3t5& 7tatA do. 34 3
i 7F A s 2% 30948 2 Eé— =
A OV’% AT FEx 548 B8t

A wet 2A 0.021m,
7F&3ted 1A A& 7] (Instron

=
70]'5 'b‘a

=
3.1 ZEA B4
Aza 2+ AR el 2L B 29
st7] $18 XRDE RAstich 19 3¢ XRD &
A& 2 Aol omd Al

ot g

o g oX
N
=
N
f
P

= omgd 2B 3 AdsSE AR 3
4 3% W4l e AezEddeE Ay
e e a sk

29 3M @ F AdEel AlE Ast Be A
Exdetol= 23?3*&0] FAHe ‘%E}L}i ghel
AlE Csl diz 2 z=gdels
;q]g]’,—l FE ZAY 7324)#0] z E%_‘;]_ g
&Fv A X}ﬂoﬂz} &7 EH% #E R
ebwteh ol dRrlv YA7E el H7bH &
€A™ C, DellM dAz FAAA Mgl =

cEweiER Jholzel WA dAstE TH
b 24s RoE #vdch ¥ 2% XRD £4 o

z2a%E o8-8t
13k Aoln. Al Co}

A A¢h Bel w8l 159 3% 8
U FIHALO) ¥
S5~8wi% AR H2
= A" % DY A
7ol W7} 3
T %U‘—- ‘rr‘-’z](SlOz)
UhEp o

o]} =1 B B4
ZJF/UH o7 1:!]

S5wt% A= BH
)2

23

A

o

w his

Be 2en ol
ok =

g

o oo g
N
_{

Axe zUY AHUNS
cdizke] WMEAA zA Helol s@aris]

ozt Aol dxe 2o wE AH _%2494
Wk 24 oF 600~1000T Abelo A 4

o] AlztEHA cl=HlE 23 d(defect spmel)'%
Mdetn A4o) LiFETE 1000~1300C Abol
24 Fol &5=9 oly defect spineld &

355

A7 AR AR =R, A7 AL, 20049 34
A A FHdE o)Er
Ao aredelolEE A
44, 7|AR 24 AR #
23 94FS viXE 7 T(pores)d FEiE ok 1200
T B2 FZH9WA 771 F(open pore)ol] A
7] % (closed pore) . ZHolHth. dwtAH o=z A
g4 A7) A fzre) #H71FLS 8vol% olE7t HE
Z Aolatd oF 95%2 AU EEE ZA 2o #
=8 A1Fae AFFEY FAF AL dEe B
E@)E Ggd e #AYeE Jegd 5 9.

ionensty

(d A8 D

(c) N E C

ad 3. A¥He XRD 4.
Fig. 3. X-ray diffraction pattern of samples.
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Table 2. Crystalline phase of X-ray diffraction.

Crystalline Sample A|}Sample B|Sample CjSample D
Phase
Mullite(%) 127 17.1 11.89 10.65
Quartz{%) 5.46 372 33 343
Cristoballite(%) 4.0 5.74 05 -
Corundum(%) 8.1 9.08 16.4 16.06
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Table 3. Mechanical properties of samples.
Samples Density Relétive Young's 3] 91 "?/2

[g/cn] |Density[%]| Modulus[GPa] [[MPa - m ‘]

Sample A| 2.27 94 82 14
Sample B| 2.38 92 74 1.3
Sample C| 254 96 96 17
Sample D| 248 94 88 16
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Fig. 4. SEM photographs of samples.
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