
Metallurgy 
 

Introduction 
 

Copper is a very unique and useful metal. Its electro-chemical properties allow it to be used in a variety 
of places.  
It is naturally abundant in the earth’s crust. It has an abundance of about 60-68 ppm of the earth’ crust. [1] 

 
Copper is widely used in the electrical industry. In addition to many other uses, copper is used in 
plumbing and for cookware. Brass and bronze are two important copper alloys. Copper compounds are 
toxic to invertebrates and are used as algicides and pesticides. American coins contain copper. Sometimes 
copper appears in its native state. It is found in many minerals, including malachite, cuprite, bornite, 
azurite, and chalcopyrite. Copper is commercially available at a purity of 99.999+ %. [2]   

 

Copper can be also obtained from recycling copper scrap obtained from wastes like decaying buildings, 
used pipes, wires, machinery and electronic equipment.  
 
India itself produces about 242,321 tons/year of reprocessed copper. [3]  
 
Problem 
 
The price of copper worldwide is decided on the basis of the LME (London Metal Exchange) prices. 
The price of scrap copper is usually about 8-10% lower than that of the LME. There are many types of 
scrap copper present in the market 
 
They are : 

1. Mill Berry – Consists of bare, uncoated unalloyed copper wire not smaller than No. 16 B&S 
Wore Guage. 

2. Birch – Consists of misceallaneous, anallyoed copper wire having a nominal 96% copper 
content (min 94%). Should be free of leaded tinned soldered copper wire; brass and bronze 
wire; excessive oil content, iron and non-metallics. 

3. Clove – Consists of No. 1 bare, cunoated unalloyed copper wire scrap nodules, chooped or 
shredded free of tin; lead zinc, aluminum, iron and other metallic and non-metallic 
impurities. Minimum copper 99%, guage smaller than no. 16 B&S Wire Guage. 

4. Cobra – consists of no.2 unalloyed copper wire scrap nodules, chopped or shredded, min. 
99% Copper. Max. metal impurities not to exceed 0.5% Aluminum and 1% other metals or 
insulation. 

5. Candy – consists of clean unalloyed, uncoated copper clippings, punchings, bus bars, 
commutators and wire not less than 1/16th of an inch thick, free of burnt wire. 

6. Dream – consists of miscellaneous unalloyed copper scrap having a nominal 92% Copper 
content (min. 88%). 

7. Druid – consists of copper scrap with various types of insulation. 
8. Armature – consists of copper scrap with paint or varnish. [4] 

 
 

 
 
 
 
 
 
 
 
 
 
 
 



Hypothesis 
 
Armature copper contains a variety of scrap i.e. it contains wire that are smaller than smaller than no. 22 
B&S Wire Guage to wires measuring about no.1 B&S Wire gauge. All material is bought at the same price 
be it thin or large. Since the area of cross section of a wires below no. 22 B&S Wire Gauge (Thin) are 
considerably smaller than those near to No. 1 B&S Wire Gauge (larger).  
 
The diameter of wire of No. 22 is 0.0253 in (0.644 mm). The diameter of wire of no.1 is 0.2893 in (7.348 
mm).[5] 

 
So the volume of copper that can be extracted from wires having small diameter is very less as compared 
to wires, which have a larger diameter. This would amount to significant numbers since about 40-55 
metric tons of copper scrap can be accommodated in the furnace. This will result in a very significant loss 
since we will not get the required amount of copper material.  
 
To test my hypothesis I used the industry standard shortage test. 
In this test 1-kilogram sample of copper is weighed and then put in a container.  Diesel is used as the fuel 
to burn the scrap. After about 10-15 minutes of burning, the scrap is left to be cooled. Once cooled the 
scrap is then dusted to remove the soot and any other impurity that might have stuck to the copper scrap. 
After dusting the scrap, it is weighed again to calculate the loss of weight after burning. 

 
Observations 
 
 
For thin wire (less than no. 22 B&S Wire Guage) 

 
 
Average Weight loss = 55.61 g 
Percentage Weight Loss =    1) 5.24 % 

2) 5.08 % 
3) 6.14 % 

 
Average Percentage Weight Loss = 5.52 % 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weight before burning (in g)  Weight after burning (in 
g) 

Net weight loss (in 
g) 

1000.42 g 947.91 g 52.51 g 

1000.21 g 949.38 g 50.83 g 

1000.17 g 938.68 g 63.49 g 



For Armature wire (Near to No.1 B&S Wire Guage) 
 
Weight before burning (in g) Weight after burning (in g) Net Weight loss (in g) 

1000.05 g 973.7 g 26.35 g  

1000.24 g 971.78 g 28.46 g 

1000.1 g 974.63 g  25.47 g 

 
Average Weight Loss = 26.76 g 
Percentage Weight Loss = 1) 2.63 % 

2) 2.84 % 
3) 2.54 % 

 
Average Percentage Loss = 2.67 % 
 

 
 

 

Test	  1	   Test	  2	   Test	  3	  
Thin	  Wire	   947.91	   949.38	   938.68	  
Thick	  Wire	   973.7	   971.78	   974.63	  
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Result 
 
Based on the observations of the above experiment 
 
Wire of Gauges  22 and above give an average loss percentages of 2-3% while wires of 
gauges 22 and less give an average loss percentage of 5-7%. So based on these calculation 
we can assume that such wires will averagely give the same loss percentages when taken 
in large amounts.  
 
So if we take an average of 50 Tons(Average capacity of 1 time run of Indian Con Cast 
Furnace) then average loss of copper will be 5-7% of %50 Tons which is a loss of 2.5 – 
3.5 metric tons. 
 
While average loss of wire of gauge 22 and above on an average 50 tons will be 2-3% of 
50 Tons which is equal to about 1-1.5 Metric Tons. 
 
So there is a saving of atleast 1.5 tons of copper which can be sold to add to the profit 
on melting of wires of gauges 22 and above.  
 
Average price of copper scrap is Rs. 450/kg.  
 
So average total extra loss on burning wires of gauges 22 and below is = 450 X 1500 

                  = Rs. 675,000 
 


