unAngan1elng

1A5aM 3398150 MeiwwlaneRunauiidinesgiliiled WeUSuussaudmumumsvues {

= 1

UsEaIAlagTIDN TTRLNANN RN UNBIENsIRNegililen TneAnyINquRuNaNs1nTeq

a a Qlll a

2 nquAe Wunauergililoniay Runaudingd MNuMsRNsIANANTeY [uTineU anseulduuuay

Y
daned Weuiuugslassasianiawag audfniena namsanwinuinmsiiudareulutunauns 2
8n FlrRuianusun uniIsutessfiglalasudalis taznunisianseuluaisazanenae
Wndu YSuiadaneunisedlutie 0.1-0.5% lunsilveddnougs addneuwiindululaseasne
o v < [ & o v a 1 I a o [
Jan1miliRINLdws kA dnsin1stnsianasld nsunewasluglgddiiu 1 % vinlviaa
ArununIsnuasmeiglalasaudaliduaznunisinnseuluaisazalsndoanaduia@uIsaLny

a A

ANMuLdansalan nsiudensdlutunanezalido g1 finA1NUA1UNIUNITRNBIR8ANY

Y

lalasaudaluswaznunisianseuluaisazaronaslen nsiuansaudenlut unauaIulIsnass

a

wanaeaniddneursoevaiiovailaireludnuurlasmidig duunisivansoudenluu3uuei

NneaagUirsiuiiefasanunliunsdensanssiifiruiununuesgs nunsiansou
Tuansazas NaCl wietmzialdd wuilaveRunaunarssiafidngfinssudanandlaun Tanedu
NALDARDENUILAY L2 (2.8A0.150) 15(2.8A10.551) 16(2.8A12.47Zn0.86Cu0.095n) 18(2.7Zn0.55i)
19(2.7Zn0.55i0.09A10.015r) 7(2.8A1) Bailaudumumsviesiiusuiiisuainedl DE* Fanuinidle
Wisuisuiudaaounisanlann langRuNaunotad 5 % (Ag5Cu) kay langRUNENNDILALL. 7%

waveraliilen 0.1% (Agd.7Cu0.1A) Faduiilenlunisndaedesusyaulutiagiu daaesdainariun

& a a v Aa a ° Y Y
N 6 Glju@f\]33Jﬂ'3']l|mququﬂqiﬂﬂi@\immﬂquI@EJlW’n DE*$11N3198888n015A"



Abstract

This research project, named “The development on silver alloy with aluminum
addition for improving Anti-tarnish property” was overall aimed to develop the quality of
tarnish resistance of silver alloy with adding aluminium. The two groups of silver alloys were
studied : silver-aluminium alloys and silver-zinc alloys in which the minor elements such as
silicon strontium and zinc were added to improve microstructure and mechanical properties.
It was found that silicon in both silver groups increased the tarnish resistance under
hydrogen sulfide condition and improve the corrosion resistance to NaCl solution. The
appropriate amount of silicon would be in a range of 0.1-0.5% by weight. In case of high
silicon, silicon-free or high silicon phase increased and resulted in a reduction in mechanical
properties such as strength and elongation. The less than1%wt amount of copper reduced
both tarnish resistance in H,S atmosphere and corrosion rate in NaCl solution whereas it
provide better strength. Zinc adding in silver-aluminium alloys improves tarnish resistance in
H,S condition and corrosion resistance in NaCl solution. Strontium decreased strength and
mechanical properties. Strontium content would be limited in the range of 0.01-0.02%wt in
order to prevent silicon phase network.

In summary, the silver alloy with high anti-tarnish and high corrosion resistance in
NaCl solution were concluded in several groups such as 12 (2.8 Al0.1Si) 15(2.8Al0.5Si)
16(2.8A12.47Zn0.86Cu0.095n) 18(2.7Zn0.5Si) 19(2.7Zn0.5Si0.09A10.01Sr) and 7(2.8Al). These

alloys had higher tarnish resistance due to lower DE* value when comparing with

commercial silver alloy such as Agd.7Cu0.1Al and Ag5Cu.



