
 

 

 

Abstract—With the increase in the price of gold on the world 

market and the worldwide financial crisis affecting several countries 

worldwide, the traditional local jewellers in Mauritius are having 

much problem to market their products. Many of them are trying to 

find alternatives to the expensive precious metals, such as titanium, 

tungsten and stainless steel. 

This paper looks into the problems faced by traditional jewellers 

in Mauritius and the challenge faced to use alternative metals to 

gold so as to make them become sustainable. To fulfill the aims of 

the paper, a survey was performed in the jewellery sector in 

Mauritius. A questionnaire was designed and administered to the 

jewellers. 

89 jewellers out of 500 were surveyed. It was observed that 70% 

of the respondents work with silver and gold. An additional 14% 

also work with platinum. Rhodium is applied in liquid form on 

jewellery pieces. Titanium, tungsten and stainless steels are rarely 

used in the jewellery sector. The main factors preventing the 

jewellers from using the alternative metals are: limited equipment, 

not enough knowledge to work with the alternative metals and 

uncertainty about the market for the non-noble metals. However, 

many of them are willing to use non-noble metals in the future. 
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I. INTRODUCTION 

VER the years, the skills acquired by Mauritian jewellers 

are now renowned in many countries, with our export 

figures hitting at Rs 1.7 billion [1]. The government has 

identified this sector as a major scope for development and is 

providing interesting incentives to promote it. Hence, export 

of jewellery has seen much progress over the years and the 

light manufacturing sector, which includes the jewellery 

sector, is considered as a major industry in Mauritius.  

However, with the increase in the price of gold on the 

world market and the worldwide financial crisis affecting 

several countries, the traditional local jewellers in Mauritius 

are having much problem to market their products. It should 

be noted that there are around 500 jewellers in Mauritius and 

only 28 of them export their products [2]. The great majority 

who are traditional jewellers, using low-tech techniques,  

depend on the local market and the tourists visiting the 

country. With the increase in the price of gold on the world 

market and the financial crisis, this large majority of the 

 
B.Y.R. Surnam is a Senior Lecturer and Head of the Mechanical and 

Production Engineering Department at the University of Mauritius, Mauritius 

(Corresponding author’s phone: +230 4037823; e-mail: y.surnam@uom.ac.mu).  

 

jewellers are facing much problem in selling their products. A 

few of them are trying to find alternatives (which are non-

noble metals) to the expensive precious metals, such as 

titanium and tungsten. These metals may be less expensive 

than the precious metals, but still be as attractive as the latter. 

Hence, the alternative metals can enable the jewellers to make 

their business become profitable in the future.  

Alternative metals used in Mauritius by a few jewellers are 

titanium, tungsten and stainless steel.  

A. Titanium 

Titanium is a very lightweight metal with a very high 

strength-to-weight ratio. Most of the processes are related to 

titanium alloys instead of the metal itself. The most common 

titanium alloy used in jewellery (mainly because it is of 

medical grade) and other applications is the Ti-6Al-4V, 

which contains about 90% of titanium, 6% of aluminium and 

4% of vanadium and traces of nitrogen, oxygen, hydrogen, 

carbon and iron [3]. 

Machinability of titanium 

The physical, mechanical and chemical properties of 

titanium do not favour its machinability. Titanium is very 

difficult to machine with traditional methods. Very sharp 

cutting tools with the optimum tool geometry are required for 

works of precision and with high quality finish. Carbide tools 

are highly recommended for traditional machining methods 

or if high speed steels are used, the machining is highly 

recommended to be performed at very high speeds with the 

application of heavy cutting fluid [4].  

As the machinability of titanium is relatively difficult as 

compared to other metals with traditional machining 

processes, non-traditional machining processes may seem to 

be more appropriate. The most widely used non-traditional 

machining processes are electrochemical machining (ECM), 

chemical milling (CHM) and laser beam torch (LBT) by 

aircraft parts manufacturing industries. 

Forming 

Titanium and titanium alloys are strain hardened by cold 

forming, which increases tensile and yield strengths, but 

causing a drop in ductility. Also, a high degree of springback 

is observed by titanium metals when cold formed. To 

overcome this problem, titanium metals should be either 

extremely overformed or hot sized after cold forming. 

Hot forming does not result in changing properties. The 

temperature at which hot forming is performed is from 595 
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0C to 815 0C. At those temperatures, titanium is deformed 

more readily and stress is relieved. The degree of springback 

is also lowered. Creep forming is another alternative to 

reduce springback [4]. 

Joinability 

The high material reactivity of titanium at elevated 

operating temperatures makes it difficult when it comes to 

joining processes such as brazing, soldering and welding in 

order to keep its appearance intact. Special considerations are 

to be taken during the mentioned joining activities.  

Castability 

Casting of titanium is very difficult because of the high 

reactivity of the metal and the high probability of 

contamination. However, the cost of production for titanium 

casting is much lower than selecting a wrought titanium 

product. The production cost can be further decreased 

through optimization of design, utilization of available 

material, and reducing the cost of machining or forming parts 

[4]. 

It should be noted that casting of titanium in jewellery 

making is very rare. 

B. Tungsten 

Tungsten is categorized as being a refractory metal, having 

a high density, high strength at high temperatures, corrosion 

resistant, high elastic stiffness and good resistance to 

chemicals. It is a very brittle and hard material when pure.  

The metal is mostly used in industrial applications as 

alloys. Over the last few years, its application in jewellery 

making is increasing because of its hardness and durability. 

Machinability 

Tungsten has a very poor machinability. Because of its 

exceptional mechanical and thermal properties, it is 

extremely difficult to machine tungsten. In fact, tungsten 

heavy alloys are used as machining tools. Machining tungsten 

generates extreme temperatures which greatly affect cutting 

tool materials. However, because of its low thermal 

expansion, very close tolerances and fine finishes can be 

achieved. 

Tungsten displays similar properties to that of gray cast 

iron when it comes to machining. Tungsten is highly abrasive 

and discontinuous chips are produced when being machined. 

Its brittleness does not help as well and makes it even harder 

to handle. However, tungsten machinability can be eased with 

alloying. To machine tungsten, cutting tools made of carbide 

inserts are suggested. The cutting should be kept sharp at all 

times as extremely high shearing forces are required to cut 

tungsten. The best way to machine tungsten is to employ non-

traditional machining techniques. The most popular non-

traditional machining technique that is used is electrical 

discharge machining (EDM). 

Castability 

Casting of tungsten is practically impossible for jewellery 

making on a non-industrial scale as the temperature needed to 

melt tungsten is too high, 34220C. 

Taking into consideration the difficult situation in the 

jewellery sector in Mauritius, it has become important to help 

this industry so as it can remain sustainable and prevent 

traditional jewellers to die out. This paper looks into the 

problems faced by traditional jewellers in Mauritius, the 

challenge faced to use alternative metals to gold so as to make 

them become sustainable.  

II. METHODOLOGY  

To fulfil the aims of the paper, a survey was performed in 

the jewellery sector in Mauritius. A questionnaire was 

designed to be administered to the jewellers.  Jewellers from 

different regions were considered, including those of the 

urban and rural regions, so as to obtain a homogeneous 

sample of the population.  

The main focus of the survey was to see how many 

jewellers are currently working with non-noble metals and the 

actual manufacturing techniques being employed in making 

jewellery. The problems that are expected to be encountered 

by the jewellers in using the alternative metals would 

consequently be discussed and recommendations would be 

given. 

III. RESULTS AND DISCUSSION 

A total number of 89 questionnaires were circulated and 

filled. 

From the survey it as found that 70% of the respondents 

work with silver and gold. An additional 14% also work with 

platinum. Rhodium is applied in liquid form on jewellery 

pieces. Titanium, tungsten and stainless steels are rarely used 

in the jewellery sector.  

It has been observed from the survey that alternative metals 

to the noble metals are rarely used and consequently just a 

few jewellers are exploiting this segment of the market. 

However, as shown in fig. 1, there is no motivation and 

willingness for two thirds of the jewellers to use alternative 

metals. Most of jewellers keep that artisanal mindset and 

prefer to keep working with only gold and silver.  
 

 
Fig. 1- Jewellers wishing to use non-noble metals in the future 

 

Many reasons were given by the jewellers for not using the 

alternative metals. The most common reasons given were 

that: 

1. They have limited equipment 

2. They are not aware of how to work with these metals. They 

also feel that these metals are too  
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3. They fear that there is limited market for products made 

from the non-noble metals  

Other reasons given: 

1. It will take too much time to work with the non-noble 

metals in jewellery.  

2. Many jewellers only have permits to sell only silver and 

gold products. 

Jewellery made of noble metals is mostly made locally using 

conventional machining methods. 

 However, only 20% of the jewellers surveyed noticed an 

increase in the consumption trend of gold in Mauritius, as 

shown in fig. 2.  

Jewellery made of noble metals is mostly made locally by 

artisanal jewellers in Mauritius. However, it is a different case 

for jewellery made of non-noble metals, especially metals 

which are difficult to work with such as stainless steel, 

titanium and tungsten, which are in most cases imported from 

overseas. The few jewellers who work with metals such as 

titanium and tungsten make use of manufacturing creativity 

to make pieces of jewellery. They use non-conventional 

machining processes, such as jet machining, for this purpose. 

Fig. 3 shows some of the common metals used by jewellers 

and the amount of them which are imported, and therefore 

are semi-finished products, and those which are worked 

locally. It can be observed that only the noble metals are 

worked locally. 
  

 
Fig. 2- Consumption trend of gold based on jewellers surveyed 

 
Fig. 3- Methods used by jewellers for making jewellery products 

from different metals 
 

Fig. 4 shows the forms in which the metals used in the 

jewellery industry are imported. It should be noted that gold 

and silver are the main metals which are bought in the form 

of bars and grains. These metals are easy to work with in 

these forms. 

 
Figure 4- Forms of metals used in jewellery making 

 

The manufacturing processes involved in jewellery making 

and adopted by jewellers give an indication of the knowledge 

they have in working with these metals as well as their 

limitations in terms of equipment.  

The processes normally undertaken by the jewellers are: 

casting, carving, cutting engraving, forming, polishing, 

soldering and stamping. Polishing and soldering are the most 

common processes performed by the jewellers from which it 

can be deduced that repair work is an important part of the 

jewellers' job. These processes are performed on the noble 

metals with only one jeweller using these processes on 

titanium. Among the respondents it was noted that tungsten 

and stainless steels are not worked at all by the jewellers. 

Otherwise, the manufacturing processes used by the 

traditional jewellers are limited to their knowledge and 

equipment availability; that is traditional manufacturing 

processes. Practically all of them are not accustomed to non-

traditional manufacturing processes and techniques and are 

yet to be initiated to these techniques to be able to work with 

non-noble metals such as stainless steel, titanium and 

tungsten. 

Fig.5 shows the jewellers’ opinions on the use of non-noble 

metals in the future.  
 

 
Fig. 5 Prospects of using non-noble metals in jewellery making 

 

The data collected demonstrates that few jewellers are 

willing to implement different techniques and approaches in 
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making jewellery with non-noble metals. The reluctance is 

mainly because of the lack of knowledge in working with 

those metals and also the lack of equipment. A lack of market 

demand is also a factor that discourages jewellers to invest in 

using non-noble metals for jewellery making. However, to 

begin and develop a strong market demand, there must be a 

source of supply and also a strong marketing base to start 

with. 

The fear of taking risks and embarking in a completely 

different market is also a main factor in restraining the 

jewellers to consider a change in the sector. 

IV. CONCLUSION 

It has been found that there is potential for developing the 

jewellery market through the use of non-noble metals in 

Mauritius. In fact, there are jewellers who are presently using 

metals such as titanium since several years and they are 

selling their products successfully on the local market.  

A similar survey performed among the customers of 

jewellery products has shown that price is the second most 

important factor affecting their choice and many of them 

actually wear jewellery made of non-noble metals. In fact 

appearance is the most important factor considered, with the 

material with which the jewellery is made is only considered 

as the third most important factor. This is shown in fig. 6.   

 
Fig. 6- Factors taken into consideratio by jewellery customers for 

purcvhase of jewellery products 
 

In fact, non-noble metals provide a good chance for 

jewellers to diversify their products and improve their 

sustainability. However, they need to invest in equipment and 

appropriate training in the processing of the alternative 

metals would be required. Manufacturing creativity through 

the use of non-conventional machining processes would 

become an important aspect. 
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