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Mild Steel
Mild steel is also known in the market as carbon steel. It is an alloy of two major metal elements; Steel and carbon. Carbon is the principle-hardening element in mild steel (Kalpakjian & Shmid, 2011). The other elements that are found in mild steel in small quantities are manganese, silicon, phosphorus, silicon, and sulphur. These elements in small quantities are known as trace elements. They are majorly responsible for the quality of mild steel. They cause flaws in carbon steel. The table below shows the respective percentages of mild steel.

	Elements
	Maximum weight %


	Steel
	98

	Carbon
	1

	Copper
	1.6

	Manganese
	1.65

	Phosphorus
	0.40

	Silicon
	0.60

	Sulphur
	0.05



Attributes of Mild Steel
Carbon steel has several characteristics. The following table presents the specific properties in terms of density, thermal conductivity, Young’s module, Tensile strength, and percentage elongation:

	Material
	Density 103 
kgm-3

	Thermal conductivity Jm-1K-1s-1
	Thermal Expansion 10-6K-1
	Young’s modulus GNm-2
	Tensile strength MNm-2
	% Elongation

	0.2% Carbon steel
	7.86
	50
	11.7
	210
	350
	30

	0.4% Carbon steel
	7.85
	48
	11.3
	210
	600
	20

	0.8 % Carbon steel
	7.84
	46
	10.8
	210
	800
	8


Source: Material science and Engineering, 4th Edition, p. 396
The following are the best attributes of Mild steel that makes it the most commonly used metal.
· It is weld able- being a soft metal, carbon ion is easy to weld. It has inherent properties that enhance easy electrical flow within it without compromising its structural integrity (Edwards, 2013). This characteristic is unique to mild steel and contrasts high carbon steels that would need very special welding techniques to accomplish.
· It is relatively durable. Mild steel is very durable due to its hardness. This durability is compromised by its tendency to rust. This problem if solved with coating or painting could make the mild steel last for decades. It is easily also annealed.
· Availability; this is one of the most common of all metals used in engineering and other applications. Due to its abundance, it is readily available. Most of the items we use ranging from motorcar bodies, bicycle frames to utensils are made from mild steel.
· Cheap; in addition to availability, mild carbon is very cheap compared to other metals.
· Magnetizable; Mild carbon with less than 2% of carbon is easily magnetized. This property makes it useful when making products that utilize magnetic fields. It is less brittle and can hence be used to the flexibility in its application (Raghavan, 2012). 
· Other attributes include; malleability, good tensile strength and ductility. 
Limitations of Mild Steel in the Marketplace
The quality of carbon steel is usually determined by the purity of the alloy.  The presence of trace elements such as manganese, phosphorus, and silicon in the alloy compromises its quality. The strength of carbon steel is dependent on the percentage of carbon content. Some of the limitations of carbon steel include;
· Carbon steel is usually subject to corrosion. This means that they generally have poor corrosion resistance causing engineering problems.
· Carbon steel has decreased strength and became brittle at extreme temperatures; both low and high. In addition to this, they have poor impact resistance at lower temperatures.
[image: Figure 9: Strength/hardness of a metal related to its melting temperature ]
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The graph shows the relationship between temperature and tensile strength of mild steel.
· Mild steel cannot be hardened beyond the count of 100,000 psi without the alloy loosing significant toughness, impact resistance and ductility (Raghavan, 2012).
· Carbon steel usually oxidizes readily at very high temperatures.
· It is impossible to make large sections of carbon steel with a martensite structure throughout. This would mean that they are not deeply hardened.
· Carbon steel requires very rapid quench rates, which are necessary for hardening. Carbon elements usually lead to distortion and cracking of heat-treated steels.
Welding processes used with Mild Steel
Weld ability defines the capacity of mild steel to be successfully welded under specified fabrications and designs. The lower the carbon levels in mild steel, the greater the weld ability. Generally, weld ability decreases with increasing carbon content in the steel alloy. Due to this conditions, special considerations such as controlling heat input, preheating and post weld heat treatment are put in place.
Mild steel is usually welded using 6013 electrodes. It is also possible to use G3sil (SG2) MIG that is up to 18 mm thick. For more tough alloys of mild steel, welders usually use the 7018 electrodes or in this case G3Sil. The MIG wire used is made of low hydrogen electrodes (Callister, 2013).
In cases of higher grades of mild steel, the welders have to use hydrogen electrodes that match the strength of the mild steel itself.
When the mild steel is very thick, the steel is exposed to more tension and strains by the heat during welding. This instance might cause poor integrity of the mild steel. However, the 7018s usually produce cleaner, stronger, and ductile weld metal.
Future prospects for Mild Steel.
Mild steel is the most commonly used metal in today’s markets. Due to various economic developments, the need for mild steel is on the increase. There is always increase in demand for improved quality of mild steel. The future markets will look to help reduce and improve the vulnerabilities of mild steel. Flaws such as rusting, temperature variation vulnerabilities and corrosion needs to be looked into. New improved quality alloys are in the offing in future prospects (Firoz, 2007).
Production of mild steel has also raised concerns on envsteelmental conservation. Steel industries have been found guilty of producing pollutants such as fluorine in slag, carbon IV oxide emission, and other pollutants (Kumakura, 2013). Future prospects look to find more envsteelmentally safe ways to produce Mild steel.
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