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A question was asked about how you could choose a type of wire or cable to match an existing one. Perhaps a better question would be how to choose a type to best serve a given application. 

Some manufacturers do put their name and exact ID numbers on their wires and cables. This would be the best way of knowing exactly what type of wire or cable is used in an existing installation. But there are so many, many types of wire and most manufacturers do not put any ID markings on it. So an exact match may not be possible. 

I keep an assortment of solid and stranded wire with an inexpensive insulation material for general use. This usually serves 95% of my needs. I also keep some multi conductor cables of much the same description. I say this to show that in the vast majority of situations in both hobby and professional use of wire and cable, a general-purpose type is usually acceptable. Only when some specific requirement exists do you need to go beyond this. 

For specific uses, you have to consider the requirements of the situation. Here are some of the factors.

Wire: 

Metal: Most wires are copper. Period. There are some claims about the purity of some types and perhaps in some extremely small percentages of uses this is a consideration, but I doubt that you will ever see one. Copper is copper. Period. All the rest is advertising hype designed to separate more money from your wallet. I would never worry about the purity of the copper and in a 45 year career in TV engineering have never encountered a single case where it was of any importance in selecting a wire or cable. 

Wire size: You can measure the size of the bare or stripped wire with calipers or a micrometer. Remember that a stranded wire will be a bit larger for a given gauge size (AWG) than a solid one due to the air spaces between the strands. For practically ALL uses, there is no difference in the electric or electronic properties of the various solid and stranded wires of the same gauge. 

Wire stranding: Stranded wires are used for places where the wire must flex or bend or will be submitted to a lot of vibration. A solid wire cord on an electric drill would break fairly quickly due to repeated bending at the plug and at the entrance to the drill itself. So stranded wire is used, generally with thick insulation to limit the radius of any bend to a larger value. For a given gauge (AWG), the more strands, the more it can flex without damage. For instance, probe wire for instruments generally has a larger number of strands than plain stranded hook-up wire. Solid wire can be used anywhere there is little or no flexing or vibration. You can easily observe and count the strands. 

Plating: Wire can be either bare or plated. Bare wire is less expensive and if it is insulated with a gas tight coating, it will not tarnish even over long periods of time. Cables buried in moist earth will last for decades if the insulation is not pierced and when dug up and stripped, the copper is still bright and shinny. Exposed wires many need plating to help prevent or slow corrosion. But building wire, which is not plated, is commonly exposed at the joints and these joints last many, many years with no problems. 

Plating can also improve solder-ability so most wire used for electronic purposes is plated. This is generally a tin or solder plating and is very thin. Some conductors are silver plated. This also increases the solder-ability, but it is generally done to increase the surface conduction for high frequency circuits where the skin effect is in play. Silver plating will tarnish when exposed to air and this decreases the conduction. I have spent hours cleaning the surfaces of high power transmitter cavities with silver plating. No fun. 

You can easily observe the presence of plating. Beyond that, silver plating is usually somewhat brighter and usually has more black corrosion than a tin or solder plating would have. 


Insulation:


That's about it for the wire itself. Now, we discuss the insulation. 

There are many types of insulation and each has it's uses. There are some observations and tests you can use to help ID the general type. 

Insulation can differ in Voltage rating, thickness, stiffness, temperature rating, special coatings, and color. 

The Voltage rating may be printed on the wire. If not, then it is hard to determine. So, be sure you use a wire that is rated for the Voltages of your circuit. 

You can observe the stiffness by just handling the wire. This may or may not be a real consideration for your application. 

The thickness is related to both the Voltage rating and the stiffness. It is easily observed and measured with calipers. Again, it should be suitable for your application. 

Insulation is generally rated in terms of temperature that it can withstand, usually in degrees C. You can make some determination of this rating with a hot soldering iron. If the hot iron goes through the insulation with almost no delay, then it is a fairly low temperature wire. If it melts but takes a second or three, it is somewhat higher. There are types of insulation that can resist or completely ignore the hot iron. Teflon, one of the most expensive types for wires (about one cent per inch of small gauge hookup wire) will show virtually no effect after a hot iron is on it for a minute or longer. Some lower cost teflon substitutes will show some slight effects on the outside after such exposure but will still be 100% (or at least 99%) undamaged. Again, use your judgment for your application. 

Other types of coatings are used. Electric wire for installation in conduit has a low friction outer coating to make pulling it through the conduit easier. 

Color: Many wires and cables can be purchased in different colors. Some will have a second color in a stripe or possibly even a third one. Color is easily observable. Specific colors may be harder to find in a particular wire type. 

In general, you cannot positively identify a given wire or cable type if there are no markings on it. But you can observe and test what you have and also determine the specs for your application. 
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