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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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Fig. 2. Annealing condition of porcelain insulator.
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Table 1. Basic composition of samples.

Materials | Sample A[Sample BrSample ClSample D
Pottery stone 20wt%

Feldspar 23wt

Clay A 19wt%

Clay B 21wt%

Alumina  [—-SRRe | 12w 1000 | 7w

balance | balance

Glass(Si02) 3 ¥ | 68.5wt% | 64.5wt% | 60wt% | 61lwt%
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Fig. 3. X-ray diffraction pattern of samples.
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Table 2. Crystalline phase of X-ray diffraction.

Cr;iti:ne Sample A|Sample B|Sample C|Sample D
Mullite(%) 12.7 17.1 11.89 10.65
Quartz(%) 5.46 372 33 343
Cristoballite(%) 40 574 05 -
Corundum(%) 81 9.08 16.4 16.06
8 = 8, exp'™
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Table 3. Mechanical properties of samples.
Samples Density Relétivc Young's —"43’4‘?1"%2
[g/cm] |Density[%]| Modulus[GPa]|[MPa - m"“]
Sample A} 2.27 94 82 1.4
Sample B| 2.38 R 74 1.3
Sample C| 2.54 9% 9% 1.7
Sample D| 248 94 83 16
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Fig. 4. SEM photographs of samples.
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