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Abstract

The objective of this research were to investigate the chemical composition, mechanical
properties, microstructure and colour space of 14k and 18k gold alloys mixed with import alloys.
Examine the influence of alloying element and quantity of alloying element different on mechanical
properties, microstructure and colour space of 14k and 18k yellow gold alloys.

After testing the element in the alloy, it revealed that the major element found in the alloy which
will be mixed with 14k gold alloys included Cu 66-78%wt. Ag 3-17%wt. and Zn 14-18.5%wt. minor
element including Si K amd Ni were also found. The alloy mixed with 18k gold alloys major element
included Cu 44-58%wt. Ag 13-18%wt. and Zn 0-10%wt. it also minor element including Si Fe Mg Al
Rb In Sr P K and Ba

After mixing the alloy with the pure gold to form 14k and 18k gold alloys. The mechanical
property, microstructure and colour space of 14k and 18k gold alloys were test and it was found that
specimen code number 14K-03, 14K-07 and 14K-02 had the highest values of hardness at 129.2 HV,
126.2 HV and 119.4 HV receptively. For 18k gold alloys the specimen code number 18K-02, 18K-06
and 18K-13 had the highest values of hardness at 183.8 HV, 182.6 HV and 173.2 HV respectively.

Every specimen of 14k gold alloys had dendrite structure which is core structure causing coring
inside the grain cased by metastable solidification. Apart from this, the grains were rather big causing
is not normally of the composition inside. Such a microstructure resulted unsatisfied mechanical
property. For the 18k gold alloys, every piece had to same microstructure as the 14k gold alloys.
Excepted the two code number 18K-07 and 18K-10 which had complete crystal grains with inside
clear grain boundary.

The values colour space of 14k and 18k gold alloys were different because of the different chemical
compositions. The specimen 14K-06 with the values of L =74.200, a=0.073, b= 16.413 and 18K-05
with the values of L = 74.733, a = 0.137, b = 19.377 were most interested and wanted to produce by
Mr. Narong (Phakdee Factory.). The specimen 18K-06 with the values of L = 74.217, a=-0.033,b =
18.263 was most interested and wanted to produce by Mr. Haanarong (Jeeda Factory.).

The results of the study of the copper, silver and Zinc influence to mechanical property, microstructure,
and values colour space of 14k and 18k gold alloys revealed that in the produced 14k gold alloys mixed
with Copper-Silver-Zinc, the increase of Copper rich (Cu") reduced the value of hardness. The rise of
the Silver rich (Ag,) increase the value of hardness and vice versa in the 18k gold alloys. However,

the hardness both of the 14k and 18k gold was constant though the volume of Zinc increased.



Every specimen of produced 14k and 18k gold alloys mixed with Copper-Silver-Zinc had exactly
the same microstructure as that of the 14k and 18k gold gained from the mixture of alloy and pure gold
mentioned above. And as seen from phase diagram of Gold-Silver-Copper, Gold-Silver-Zinc and
Gold-Copper-Zinc, it was found that the Zinc could melt in the Gold, Silver and Copper in the form of
solid solution.

When investigating the colour space of the produced 14k and 18k gold alloys mixed with
Copper-Silver-Zinc, the finding were that the specimen code number 14k-4A provided the most similar
colour space to the 14K-06, with AE =2.198. The rise of Copper rich (Cu') increased L value (brightness)
and a value (red tone) but reduced b value (yellow tone). The rise of Zinc rich (Zn') decreased L value
and a value, but increased b value, that made yellow tone.

For 18k gold alloys, the specimen code number 18k-3A had the mist similar colour space to
18K-05 and 18K-4A to 18K-06. The increase of Copper rich (Cu’) reduced L value, but increase a value
and b value. The rise of Silver rich (Ag') volume increase L value and b value, but reduced a value,

caused pale colour. The raise of Zinc rich (Zn') increased L value, but reduced a value and b value.





