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INTRODUCTION


Soldering is a process used to join two pieces of metal together by melting another metal with a slightly lower melting temperature between them. It is thought that soldering was developed to allow a larger variety of metals to be joined; it replaced the process of fusing and welding, in which jewellers used to melt two metals together. Fusing and welding is still appropriate for some techniques such as granulation and when working with metals such as steel. There is evidence of the use of soldering in jewellery thousands of years BC and we still use it today.
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A typical working jeweller’s bench.




Soldering is one of the most utilized processes in jewellery making, however it is also one of the least highlighted processes when a piece is finished and ready to be displayed or worn. So it is unlikely to be discussed or even asked about unless you are learning. The main aim of soldering is to give work rigidity and strength, and it allows jewellers to push their ideas much further than making work without it. When beginners have practised soldering a few times they will start to use it in nearly everything they make and it becomes a familiar process to many jewellers and metalsmiths.


There are two types of soldering, one for the metals and solders that melt at low temperatures, such as pewter, lead and tin, known as soft soldering and one for the metals that melt at much higher temperatures such as copper, brass, silver, gold and platinum, known as hard soldering. Hard soldering is also known as brazing but most jewellers use the term ‘soldering’.


Solder is made by mixing metal with other metal alloys. Metals mix a little like glass enamels; for example the colours stay separate instead of mixing like paint. Different metals have different sized molecules, so when they are mixed the little molecules fit in the gaps between the big molecules. Gold has much bigger molecules than silver, so when the big gold molecules are stacked the small silver molecules can hide in the gaps so much that there can be a higher percentage of silver and the gold stays as the dominant colour. The melting temperature of the solder is controlled by the amount of metal alloys added to the metal. With practice, it is worth keeping this in mind, as it will help you understand the process and take advantage of this knowledge. Most UK suppliers sell solders at set melting temperatures, but in the US and Japan it is worth asking the supplier for the melting temperature when you make your purchase. Remember that the melting temperature is when the metal melts, not the temperature at which the metal flows; this will be a higher temperature.


This book introduces soldering basics for jewellers. Basic techniques are explained to help you get started and allow you to explore soldering fully, giving yourself confidence to explore and challenge yourself further once you have undertaken a few experiments. The focus will be on silver soldering, which can be used for most non-ferrous metals such as silver. A similar process is used for other metals such as pewter, gold and platinum. It is advisable to try all the processes in this book in the order that they are written to enable you to have a full understanding of the advantages and disadvantages of each and to allow you to select the correct one for your own designs.


There are alternative joining processes such as rivets, tabs, setting, stitches, gluing, welding, fusing and so on. Rivets, tabs, setting and stitching can be used in conjunction with soldering and are ideal for including other materials in your work. For example, tabs can be soldered on to a ring and when the piece is finished they can be folded down over an object to hold it on to the ring securely. This is the same principle as claw or rub over setting used for including stones on a piece. However, it is a good idea to think more broadly, to allow designs to be more unique.


Welding and fusing are usually used for metals that are not commonly used in jewellery, such as steel, aluminium and titanium, although they are coming back into fashion again. There are books focusing on these materials or you may want to start by attaching them to your work using the rivets, tabs or stitches as mentioned above. If you find yourself using titanium and steel more and more, you may want to look at the section on laser and PUK welding near the end of Chapter 1.




[image: image]


A variety of rivets.




Traditional welding is similar to soldering in that it uses a similar type of metal to help it join, but it is used more as a filler to bridge a gap or fuse two edges together. The problem with this is that the joint can be weak and messy, especially on smaller items such as jewellery. The filler metal can become porous as heat is only used in spot locations rather than over the whole piece, causing uneven cooling.


This book is here to motivate the beginner, with practice and play you will become confident fairly quickly. There are several projects to help you choose the best way to construct your own design and push the boundaries to produce unique ideas and pieces. You will find you are better at some processes than others, and with lots of practice you may adopt slight alternatives to some of the techniques that suit you and your designs better.
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Jeweller’s bench in the School of Craft and Design at the University for the Creative Arts in Farnham.






CHAPTER ONE


PREPARATION


It is important to plan the space you wish to use for designing and making jewellery. Most processes can take place in a relatively small area, enabling the set-up to be in a spare room or even part of a room. The priority when starting up is to think about health and safety and ensure you have organized and planned how and where to work safely. In this chapter health and safety issues will be discussed, followed by an explanation of the tools you will need for each step of the soldering process.




[image: image]


Hearth area for larger scale soldering at the School of Craft and Design at the University for the Creative Arts in Farnham.




Health and Safety


It is essential to ensure that the environment in which you work and the processes you are undertaking will not cause harm or injury to yourself or any visitors you may have. It is advisable to make checks and put as many precautions in place as possible so you do not have to keep worrying every time you work.


When considering the environment, first and foremost ensure it is easy to use for yourself and the work you need to do. Make sure equipment is laid out to allow you to move between each process easily and that machines or equipment do not get damaged by adjacent activities. Also, ensure walkways are clear and clutter-free, plus any liquids, gas and chemicals have safe storage spaces and you have a place for rubbish.
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Safety goggles.




The soldering area needs to be in a space that has low light or can be shielded from light sources. When heating metal for many jewellery processes, such as annealing and soldering, it is easier to see the colour of the heated metal when there is no light reflecting off its surface. This is especially the case for white metals such as silver.


It is also good practice to understand what temperature the metal is at when you are heating it. For example, the first visible redness on silver is approximately 400°C, the dull red is around 650°C, and cherry red is around 760°C.


For your soldering area, it is advisable to protect the surfaces from heat and flames. Heat resistant board is fairly cheap and easy to cut to the size and shape of the work surface. Make sure that any heat reflective surfaces, bricks and blocks do not contain asbestos. You may also be using a lighter to ignite your torch. It is advisable to find alternative lighting methods, such as a striker or sparker, or alternatively have a place where you keep the lighter away from the soldering area. Get into the habit of returning the lighter to the storage place each time you use it to ensure it is not left where it can be accidently heated.
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Soldering area.
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Sample of an area risk assessment form.
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Safe place for lighters away from the soldering area.




If you are just learning or starting out, you will likely be using small cans of gas but eventually you may wish to start using large gas bottles. When you have a large bottle on the premises, there are more regulations and requirements. For example, you will need to put a sign on the door of the building and room to let fire and rescue departments know a gas bottle is inside, so they can take necessary precautions in an emergency. Gas bottles need to be kept upright and in a well ventilated space where they cannot be knocked over and are ideally chained to a wall or sturdy fixture. Before you purchase your gas bottle, check the regulations with your gas supplier and the UKLPG, who are the trade association for the liquid petroleum gas industry in the UK.


Consider including a few pieces of safety equipment in your workspace in the unlikely situation that an accident does occur, such as a fire extinguisher or fire blanket and a first aid or burns kit. There is a lot of information available online that will guide you when you are purchasing this type of equipment and your choice will depend on the size of the workshop and other activities that take place in the space.


If you open your work area up for open studios or to teach, it is highly recommended to write up potential risks in the form of a risk assessment. You may also be asked to provide a risk assessment when teaching or demonstrating elsewhere or exhibiting and hiring galleries. Create a simple form for yourself that you can fill in each time you introduce a new process or have bought new tools or equipment and keep the forms in your workspace so they are always to hand.


Things to consider when writing a risk assessment:




	Title of activity or processes covered in assessment


	Hazards that can cause harm setting up, during and clearing up the activity


	Precautions put in place to lower or eliminate any risks of harm


	What to do in an emergency.





Keep the assessment to one page so it is easy to read by you or by others and try not to imagine unlikely scenarios. The information to include is basic common sense. If this is an area you are really interested in and intend to start a business, you may wish to take a look at the Health and Safety Executive website or undertake a short course for more information on writing risk assessments.
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Eye protection safety sticker. (H.S. Walsh and Son Ltd)
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Sample of a COSHH form.




The best precautions to put in place when carrying out the soldering processes are:




	To ensure you tie long hair, ties and scarves up and away from flames.


	Wear safety goggles or glasses to protect your eyes.


	Wear a leather or cotton apron to protect clothing from any hot items lodging in your clothes.


	Wear suitable shoes that fully cover your feet to ensure if anything hot does fall it will not make contact with your skin.





Another form you should consider is the control of substances hazardous to health, also known as COSHH. These documents focus on substances rather than processes, and include dusts, gas, liquids and even solids such as metals. The easiest way to manage this area is to always ask for a materials safety data sheet when ordering any new substances or materials. These data sheets should contain all the information you need for a COSHH form. As with the risk assessments, keep the forms in the work area close to hand, so if there is an accident they can be taken to the doctors or hospital with you and the appropriate action can be taken swiftly to ensure there is limited damage to you and your health. Again, keep the form to one page so it is easy to read. You can find more information on the Health and Safety Executive website or there are short courses for more information on understanding this type of risk analysis if you are intending to start a business. At the very least, always read the data sheets for the substances you are using in and around your workspace. You are responsible for your own safety and the safety of others around you.


You must check your insurance details and discuss what you are using and doing with the company and landlord that insures the building and the contents where you are setting up your workspace. If you have visitors to your work area you will need public liability insurance to cover yourself in the unlikely event that you or a visitor has an accident. Many small businesses and individuals get good rates of insurance and discounts through memberships of organizations such as the a-n Artists Information Company and the Association for Contemporary Jewellery, both listed in the further information and suppliers section of this book.


Equipment


When purchasing equipment, it is best to start with the basics and build up as your interest grows and you know which items you use most often. The jewellery industry is extremely broad and has many different processes and techniques, so it is best to choose the technique that suits your designs and ideas rather than try to learn everything before you start.
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