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ABSTRACT

A study is made of mechanical properties of unglazed matrix as a funtion of sintering temperature and
crack patterns in layer structure pottery consisting of glaze and substrate, and in matrix, which is sintered
at 1200°C and 1300°C respectively. The mechamcal properties of matrix are mcreased due to density and
vitrification to 1300°C. The interface of glazed hilayer reveals the reactive intermediate laver. Hertzian
indentalion testing is used to investigate the evolution of damage modes as a function of Ipad, In the materials
sintered at 1200°C, quasi-plastic deformation is developed at the matrix and the cone-like cracks initjate at
the glazing top surface, and additionally, upward-extending transverse cracks initiate at the iuterpal in-
terface, with quasi-plastic deformation at the substrale; in the materials sintered at 1300°C, cone-like cracks
just iniliate at the glazing top surface. which pass through the interface with increasing of indentation load.
Finally the dominant damage mode shifts from substrate quasi-plasticity to coating fracture with increasing
sintering Lemperature,
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Table 2. Chracteristics of Substrate and Coating Ma-
teriale in This Study (means and standard

deviation)
Thermal
. Mean
- EXpansion : . S105/ALO
Material conff. part(lcl;)mze m olze rat]g
(10%/K) :
Substrate 497 20.0+7 6.01
Coating {I) 9.16™* 5.9+0.5 7.65
Coating (I}  9.17** 5.5+04 10.61

*Temperature range; 25~1000°C.
**Temperature range; 25~800°C.
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Table 1. Chemical Composition of Substrate and Glaze Materials in Terms of Oxide Percent of the Main Ele-

ment by Wet Process (wt%)

Material S10; Al Fey 04 MgO CaO Na0 KO TiO, PO Mn0
Substrate 66.90 21.00 1.01 0.32 0.77 1.55 3.22 0.10 0.01 0.02
Coating () 59.30 13.20 0.54 1.32 10.70 1.36 3.94 0.02 1.00 0.01
Coating (II) 58.70 9.37 0.24 0.35 9.49 1.01 2.56 0.05 0.01 0.02
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Fig, 1. Effect of fring temperature on bulk density and
apparent porosity. Solid line indicate density

change and dot line mdicate porosity change.
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Fig. 2. X-ray diffraction spectra of matrix as a func-
tion of firing temperature. M is mullite, Q is
quartz, ¥ is {eldspar and 5 s sericiie.

Fig. 3. SEM photogr'lphs of fracture surface of malrix as a funcuon of firing temperature (A) 1200°C, (B)

1250°C, {C) 1300°C and (D} 1350°C.
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Fig. 5. Effect of firing temperature on interface

thickness and fracture sirength of layer struc-
ture pottery. Sohd line indicates thickness
change and dot line indicates strength change.
Triangle(A) symbolizes matrix strength.
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chrcle(D) represents composition I m Table 1.
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Fig. 6. Indentation stress-strain curves: 1200°C,
1250°C, 1300°C and 1350°C. Data point are ex-
perimental resulls, representing individual in-
dentations on 8-12 polished specimens of
each materials, in air, at a crosshead speed 0.2
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Fig. 10. Hertz1an contact damage with WC sphere, ¥=
3.18 mm, firing lemperature 1300°C, load P=
{A) B0O0N and (B) 1000N. Composttion of
glaze material is coating 1 in Table 1.
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