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The Relations of Temperature and Processes of

Niellobar without Lead

Pathra Srisukho” and Kageeporn Wongpreedee

ABSTRACT

Thai nielloware is an invaluable old craftsmanship. Niello is a black mixture of lead,
copper, and silver, used as inlay. Since lead is the main component, it affects trade barriers and
cannot be exported to international markets. Therefore, nielloware products had been innovated
without lead filled to be an option for exporting products. The aim of this research was to study
the temperature effects of a black amalgam of alloys (niello bar or niello) without an lead
element at 400, 500, 600, and 700 degree Celsius filled into carved grooves of silver alloys
(95 wt%Ag-5 wt%Cu) and pure silver (99.99 wt% Ag) bases. Three formulas of niello without
lead were used in this research. Microstructures were studied by using scanning electron
microscopy to characterize shapes of niello after inlaying and fractures of niello after bending
methods. The results showed that all three formulas comprising of six compounds of CuAgS,
Ag, Cu,S, Sn,S,;, SnS and Cu,SnS,, but in different quantities in each formula. The best
temperature processes of niello without lead were 500 and 600 degree Celsius. The 95 wt%Ag-b
wt%Cu bases, it occured more fracture. Formula 2 of niello bars revealed less fractures.
After putting niello mixture into the silver bases pattern, the changing shapes of niello bar

formula 1 was the least changing shapes.

Keywords: lead free nielloware, shapes of niello, adhesions
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