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SPECIFIC ELECTRICAL 

CONDUCTIVITY MEASEREMENTS FOR 

QUALITY ASSESMENT OF GOLD 

ALLOY 585 WITH PALADIUM 
 

Abstract: Up to 2000 years the white Au-Ag-Cu 

alloys were made with nickel addition, but after that 

in Europe Union the nickel as alloying element is 

restricted, due to its allergic influence on customer. 

New kinds of white gold alloys for jewel purposes 
were produced by alloying with palladium. An 

increasing of hardness and strength in ternary alloys 

from Au-Ag-Cu system is achieved by aging, as a 

process of phase transformations and quality 

improving.  

In these investigations the white alloy of 585 finess 

(14 karats) is produced by alloying with palladium 

and zinc, so the final composition of used alloy was 

Au585Ag65Cu277Zn16Pd57. The changes in quality 

of this alloy is monitored through changes of 

hardness and electrical conductivity on cold rolled 

and aged specimens. 
Keywords: white gold 585, palladium, aging, 

hardness, electrical conductivity 

 

1. INTRODUCTION  
 

Common gold alloys are based on 

silver and copper as alloying elements. 

One of the most usefull golden alloy is 14 

karats. This alloy contains min. 58,5%Au, 
and further may be ternary, quarterly or 

more complex alloy. In all cases those 

alloys are produced as yellow or white 

gold [1,2]. For some customers the white 

gold is pretty attractive for jewels. The 

white gold alloys firstly are known as 

nickel containing alloy. After years in 

production, especially in service of jewels, 

it is established that white alloys with 

nickel may have harmful influence to 

human skin. One promising white gold 
alloy instead of nickel contains palladium 

[2-4]. 

Palladium is a noble metal of white 

color, in some ways is similar to nickel 

and silver, and more to platinum. In golden 

alloys palladium acts as a strengthener 

metal, but many details about the 

properties and quality of this type of alloy 

still was not exactly known. 

Most of golden alloys for jewel 

making are soft, and only from that reason 
they are not of satisfied quality. The 

improving of jewel quality is available by 

applying the strengthening effect. The 

strengthening mechanisms of white gold a 

little bit is based on alloying (during 

melting), but rather by deformation and 

heat-treating [4-6]. Introduction of 

palladium into 585 gold alloy leads an 

increasing of the mechanical properties, 

and hardening during aging also plays an 

important role in improving the jewel 

quality. Jewels from this alloy are 
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producing either by hand- or machine 

shaping, from initial soft alloy (easily 

deformed and shaped) into a final product 

with increased hardness and strength. This 

aim could be realised by applying a pretty 

simple heat-treating, which includes 

annealing, non-hardening quenching and 
ageing [7-9]. Such produced jewel from 

white gold is hardened and strengthened in 

a period of ageing time. The improving the 

quality of used alloy here is monitored 

through hardness and electrical conduc-

tivity measurements, in range from the 

room up to recrystallization temperature. 

 

 

2. MATERIAL AND 

EXPERIMENT 
 

For investigation is used gold alloy of 585 

finess, which is firstly melted in an 

induction vacuum furnace, and than 

additionaly alloyed with zinc and 

palladium. Melting with gas flame is risk 

from the aspect of absorption of reaction 
gases. The final composition of this white 

alloy is Au585Ag65Cu277Zn16Pd57, 

which belongs to 14 karat alloy, for almost 

people this designation is rather known. 

The casting is provided in flat bar shape, 

thickness of 4,5mm, which is further cold 

rolled to strips of 0,5mm in thickness, with 

total height reduction of 66,66% and than 

aged. Specimens were devided into to 

groups, according to Table 1. 

 

Table 1 - Schedule of specimen 

preparation 

 

All of those strips were aged in 

temperature range between 50 to 6000C, 

by 500C in step. 

 

 

3. MODELING OF 

UNCERTAINTIES 
 

 On such treated samples were 

measured microhradness and electrical 

conductivity. Those properties will 

indicate the possible changes in material 

after aging is applied. The mesuring of 

electrical conductivity was not commonly 
present in atempts for quality assesment, 

but this method is practical and sensitive to 

structural changes at the investigated 

material. 

 

3.1. Microhardness 

 The microhardness tests were 

provided by using of 250g load in duration 

of 15s. For every specimen are obtained 5 

measurements. After applying of cold 

rolling with 66,67% of height reduction, 
the maxima hardness of 251HV0,25 is 

achieved, as could be seen from Fig. 1. 

 

 
Figure 1 - Hardness changes after 

aging of white alloy 

Au585Ag65Cu277Zn16Pd57; 66,66% 

cold reduction, for three times of aging at 

temperature interval 50 to 6000C 

 

The greater hardness after aging is 

achieved at specimens which are deformed 

and aged, group I. The maxima value of 

microhardness is reached at 3000C, both 

for 30 and 60 min. of aging duration, while 

for 15min of aging the maxima value of 
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hardness is reached at 3500C. The exactly 

value of maxima hardness was 

307HV0,25, Fig. 1. аt temperatures above 

5000C the recrystallization has occoured. 

 

3.2 Electrical conductivity 

The electrical conductivity is performed by 
so called sigma test on strips prepared 

according to table I, when results are 

obtained by measuring the specific elec-

trical conductivity, in unit MS/m, Fig. 2. 

 

 
Figure 2 - Changes of specific electrical 

conductivity for specimens of white 

alloy Au585Ag65Cu277Zn16Pd57 aged 

30min. 

 

tempering treatment of specimens from 

both groups is sensitive on aging, as could 

be seen from Fig. 2. The maxima value of 

specific electrical conductivity is reached 

at 3000C, same diagram. It is evident that 

changes of values about specific electrical 

conductivity are more sensitive on 
structural changes in investigated alloy 

than micro-hardness measurements. 

Begining from the relatively soft and easy 

deformabile yellow 585 gold, the 

hardening effect is provided by alloying 

and ageing. Hardness is, however, a 

property which indicates that investigated 

material has reached the greater strentgh, it 

means of improved quality. 

It was also established that electrical 

conductivity measurements may serve for 

the monitoring of the structuraal change in 

metals [10,11]. Alloying of ternary 585 

gold alloy with zinc and palladium were 

lead to further increasing of hardnes in 

com-parison to the same alloy but without 

zinc and palladium [9]. This alloy may be 

used not only in jewelry but also in 
electrotechnics and electronics, especially 

in telecommunication devices. 

 

 

5. CONCLUSION 
 

The aim of provided investigations 

was to produce a strengthened jewel alloy, 

it means of improved quality, from white 
585 gold. Here, one common 585 gold 

alloy is additionaly alloyed with 16/1000g 

of zinc and 57/1000g of palladium, and 

next conclusions may be suggested: 

1) By appliying the cold rolling of 

white alloy Au585Ag65Cu277Zn 

16Pd57 with 66,67% of height 

reduction, the hardness of 

251HV0,25 is achieved.  

2) Further increasing of hardness 

values are obtained by applying 

an aging. For heavy cold rolled 
strip, with 66,67% of reduction, 

the aging at 300-3500C in 

duration of 15-30 minutes was 

enough for producing the maxima 

hardness values of about 

300HV0,25.  

 

3) The character of changes in 

specific electrical conductivity is 

more sensitive to aging treating 

than hardness changes 
(measurings). 

4) Such changes of hardness and 

specific electrical conductivity are 

welcome for quality assesment of 

ternary 585 golden alloy after 

aditional alloying with palladium 

and zinc, and aging treatment. 
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