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Abstract 1In order to replace 14K white gold alloys, the properties of 5K white gold alloys (Au20-Ag80) were investigated
by changing the contents of In (0.0-10.0 wt%). Energy dispersive X-ray spectroscopy (EDS) was used to determine the precise
content of alloys. Properties of the alloys such as hardness, melting point, color difference, and corrosion resistance were
determined using Vickers Hardness test, TGA-DTA, UV-VIS-NIR-colorimetry, and salt-spray tests, respectively. Wetting angle
analysis was performed to determine the wettability of the alloys on plaster. The results of the EDS analysis confirmed that
the Au-Ag-In alloys had been fabricated with the intended composition. The results of the Vickers hardness test revealed that
each Au-Ag-In alloy had higher mechanical hardness than that of 14K white gold. TGA-DTA analysis showed that the melting
point decreased with an increase in the In content. In particular, the alloy containing 10.0 wt% In showed a lower melting
temperature (> 70 °C) than the other alloys, which implied that alloys containing 10.0 wt% In can be used as soldering materials
for Au-Ag-In alloys. Color difference analysis also revealed that all the Au-Ag-In alloys showed a color difference of less than
6.51 with respect to 14K white gold, which implied a white metallic color. A 72-h salt-spray test confirmed that the Au-Ag-
In alloys showed better corrosion resistance than 14K white gold alloys. All Au-Ag-In alloys showed wetting angle similar to
that of 14K white gold alloys. It was observed that the 10.0 wt% In alloy had a very small wetting angle, further confirming
it as a good soldering material for white metals. Our results show that white 5K Au-Ag-In alloys with appropriate properties
might be successful substitutes for 14K white gold alloys.
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Table 1. Alloy ration of Au-Ag-In samples [wt%].

sample Au Ag In
#1 20 80 0
#2 20 79 1
#3 20 77 3
#4 20 75 5
#5 20 70 10
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Table 2. EDS results of Au-Ag-In 5K gold alloy [wt%].

sample Au Ag In
#1 20.68 79.32 0.00
#2 20.34 78.69 0.97
#3 20.89 76.05 3.06
#4 19.32 75.21 5.47
#5 20.38 69.34 10.28
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Fig. 1. Vickers hardness results of 5K Au-Ag-In alloys.
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Fig. 2. Melting point results of 5K Au-Ag-In alloys.
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Table 3. Lab color index and color difference(CD) of 5K Au-Ag-In alloys.

sample L a b CD with #1 CD with 14K WG
#1 89.39 1.10 9.59 0 2.68
#2 93.98 1.18 8.15 4.81 6.51
#3 92.71 0.90 8.82 341 5.13
#4 90.67 0.54 943 1.41 341
#5 90.12 0.53 9.91 0.98 2.74
14K white gold 88.89 1.38 12.21 2.68 0
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Fig. 3. Salt-spray test results of 5K Au-Ag-In alloys, 14K white
gold, and 925 sterling silver.
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Fig. 4. Wetting angle with plaster results of 5K Au-Ag-In alloys.
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