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Effect of Zirconium Silicate and Bismuth Oxide on

the Properties of Borosilicate Enamels for Jewelry

Anocha Munpakdee!”, Supitcha Supansomboon', Supinya Wongsriruksa',

Nirand Pongpun® and Natthapong Phinichka'

ABSTRACT

Borosilicate glass is a good candidate as Lead-free enamel. In this work, Borosilicate
enamel samples were produced by fusing raw materials, which consist of SiO, 0-51.28 wt%,
CaO 12.05-17.24 wt%, alkaline oxide 6.03-18.39 wt%, BaO 3.68-12. 056 wt%, Al,O,
1.20-1.72 wt%, TiO, 1.20-1.72 wt%, ZrO, 0-1.59 wt%, Bi,O, 6.02-14.71%, B,O,
12.05-22.06 wt% and ZrSiO, 0-49.40 wt% at 1200°C for 2 hours in the furnace. The molten
enamel was then poured into a metal mold for determining its properties. Borosilicate enamels
obtained from this method have the specific gravity of 2.7454-3.2262 and the refractive index
of 1.569-1.65. The specific gravity and the refractive index of enamels increased with increasing
the amount of Bi,O; and ZrSiO, and decreases with increasing of B,O,. Borosilicate enamel
has many excellent properties: it is smooth, hard (546.6-634.8 HV), good acid resistant about
0.02-0.05 wt% and good coefficient of expansion. From the experiment, there were 2 preferred
compositions (composition I and J) for jewelry applications. The melting points of both enamels
were lower than silver solders. Therefore, silver jewelry remains in good condition without
damage during the enamel firing process. Enamels also covered on metal jewelry item very well

due to its low viscosity.

Keywords: enamel, borosilicate enamel, lead-free enamel, frit
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Code SG RI HV  Loss Ty Softening Point COE x 10°°
wt%)  (C) cC) cct)
A 2.8920 1.60 546.6 2.6950  431.0 484.7 11.36
B 2.7454 1.60 5834 0.7906  430.0 486.7 11.89
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Commercial 3.0490 1.63 440 0.0250 N/A 575.1 N/A

Lead-Enamel
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Commercial Lead-Enamel K
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