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Study on the Mixed Materids and Epoxy Materiasfor
Restoration of Ceramics
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Abstract  Three types of epoxy resins (Epo-Tek 301, Araldite 103, and Araldite 106) and three types of pigments
(bunche, pastel, and conté), which are materials for porcelain restoration, were selected as examination materials. The
tone change, porosity, and sedimental resulting from the mixtures of varying ratios of these three materials were
observed. Samples were also made from the mixture of Epo-teck 301, four kinds of white pigments, and six types of
fillers and subjected to ultraviolet ray penetration for 200 hours to observe the oxidation of the epoxy resins.

The result showed that the chemical composition of pastel drastically changed when mixed with Epo-tek 301. Although
bunche and conté displayed clear colors, those of conté were less clear when it was mixed with other substances.
Adding a small amount of Epo-tek 301 tended to be driven into the corner, whereas mixing a large amount caused
saturation and boiling. On the other hand, AW 106 did not display clear colors owing to its high viscosity; when mixed in
large amounts, however, the clarity of colors improved. For AY 103, a similar standard of color clarity was maintained
regardless of the mixture ratio. The following was ranked according to the level of porosity: (Pastel>bunche =conté). In
terms of sedimentary, however, (bunche>conté>Pastel], (Epo-tek 301> AY 103> AW 106). The result of measuring
the degree of yellowing revealed that titanium, pastel, silicon dioxide, and kaolin tended to turn yellow, whereas
bunche, conté, diatomaceous earth, and calcium hydroxide tended to resist yellowing.
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fig. 1. Variation of pigment chromaticity from first experiment
(on same epoxy)
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fig. 2. Variation of epoxy chromaticity from first experiment
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b. Back view for observe sediment b". The enlarged view of (b)

Photo 3. Front and back of the first experiment samples
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fig. 3. Variation of chromaticity from second experiment fig.4. Variation of epoxy chromaticity from second experiment
(on same epoxy) (on same pigment)
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fig. 5. Variation of chromaticity from third experiment (on same fig. 6. Variation of epoxy chromaticity from third experiment (on
epoxy) same pigment)
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Photo 5. Front and back of the third experiment samples
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Photo 6. The samples of before ultraviolet exposure
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Table 2. Variation of chroma values(before and after ultraviolet exposure)

L a b

Epo+Talc 69.93 -2.15 3.46

Epo+Diatomite 69.94 -2.27 4.36

Before ultraviolet Epo+Kaolin 77.37 -151 3.72
exposure Epo+Silicon 79.03 -1.49 3.94
Epo+Gypsum 76.76 -1.18 5.00

Epo+Calcium Hydroxide 78.80 -1.18 5.37
Epo+Talc 67.58 -2.93 14.19
Epo+Diatomite 78.34 -2.59 12.24
The exposed side Epo+Kaolin 69.04 -3.23 15.15
Epo+Silicon 77.54 -2.98 1557
Epo+Gypsum 77.12 -2.07 12.33
After ultraviolet Epo+Calcium Hydroxide 78.81 -2.03 11.19
exposure Epo+Talc 70.27 -1.78 5.50
Epo+Diatomite 76.70 -1.25 5.06

The covered side Epo+Kaolin 69.81 -1.40 4.71

Epo+Silicon 81.64 -1.07 4.67

Epo+Gypsum 80.82 -1.00 5.93

Epo+Calcium Hydroxide 77.99 -1.10 6.05

AL Aa Ab | aAl+aat+ab |

Epo+Talc -2.69 -1.15 8.69 12.53
Epo+Diatomite 164 -1.34 7.18 10.16
Chromaticity Epo+Kaolin -0.76 -1.83 10.44 13.03
Epo+Silicon -4.10 -191 10.90 16.91
Epo+Gypsum -3.70 -1.07 6.39 11.16

Epo+Calcium Hydroxide 0.83 -0.93 5.14 6.9
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Photo 7. The samples of after ultraviolet exposure



Table 3. Variation of chroma values(before and after ultraviolet exposure)

L a b
Epo+Bunche White 81.23 -1.59 342
Before ultraviolet Epo+Pastel White 76.69 231 1.68
exposure Epo+conté White 65.97 -1.75 10.02
Epo+Titanium 87.86 -1.39 112
Epo+Bunche White 82.89 -2.91 12.61
The exposed side Epo+Pastel White 76.47 -3.94 12.78
Epo+conté White 65.88 -2.07 15.19
After ultraviolet Epo+Titanium 77.44 -4.13 10.51
exposure Epo+Bunche White 8241 -1.30 4.48
The covered side Epo+Pastel White 77.93 -1.98 257
Epo+conté White 69.77 -1.63 10.52
Epo+Titanium 85.31 -1.64 217
AL Aa Ab | AL+Aa+ADb |
Epo+Bunche White 0.48 -1.61 8.12 10.21
Chromaticity Epo+Pastel Wt_1|te -1.47 -1.97 10.21 13.65
Epo+conté White -3.89 -0.44 4.67 9.00
Epo+Titanium -7.87 -2.49 8.34 18.07

* Epo-tek 3012 EPOZ H7|
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fig. 8. Yellowing of white pigments
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