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Abstract— Study of effect on the hardness of three sample 

grades of mild steel  are to be studied. In this paper, we are 

going to study previous research paper and conclude with the 

results. By going through research paper we came to know 

that after heat treatment mechanical properties of material 

changes. This heat treatment processes causes change in 

mechanical properties like hardness. This change in hardness 

for various material are studied 
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I. INTRODUCTION 

As we know there is a little bit of steel in everybody life. Steel 

has many practical applications in every aspects of life. Steel 

with favorable properties are the best among the goods. The 

steel is being divided as mild steel, medium carbon steel, high 

carbon steel on the basis of carbon content. Mild steel has 

carbon content of 0.15% to 0.45%. Mild steel is the most 

common form of steel as it’s provides material properties that 

are acceptable for many applications. It is neither externally 

brittle nor ductile due to its lower carbon content. It has lower 

tensile strength and malleable. Steel with low carbon steel has 

properties similar to iron. As the carbon content increases, the 

metal becomes harder and stronger but less ductile and more 

difficult to weld. The process heat treatment is carried out 

first by heating the metal and then cooling it in water, oil and 

brine water. The purpose of heat treatment is to soften the 

metal, to change the grain size, to modify the structure of the 

material and relive the stress set up in the material. The 

various heat treatment process are annealing, normalizing, 

hardening, austempering, martempering, tempering and Case 

hardening. We are going to study effect various heat 

treatments on material. 

II. LITERATURE REVIEW 

Ashish Bhateja  [1]  Studied the Effect on the hardness of 

Sample grades of tool steel i.e. EN-31, EN-8, and D3 after 

heat treatment processes such As Annealing, Normalizing, 

and Hardening & Tempering. From this paper we conclude 

that for  EN-31 material hardness is 18 HRC and after heat 

treatment it is 55 HRC  of annealing, 40 HRC for normalizing 

and 56 HRC for hardening. hardness of untreated material is 

less. After done three treatments Hardness increases. After 

annealing specimen machine-ability properties increased. 

After the normalizing the specimen becomes harder than 

untreated specimen .this is due to formation of Bainite & 

Martensite. In case of Hardening & Tempering hardness 

value is same but specimen consists of dissolved carbide 

particles. This means material has more corrosion resistance 

and hardness as compared two other two heat treatments.  

Devnath khunte [2] studied on an effect of heat 

treatment on steel. From this paper we conclude that the 

mechanical properties vary depending upon the various heat 

treatment processes. The tempered samples gave an increase 

in tensile strength and hardness than untreated samples. 

Comparing the mechanical properties of tempering sample 

with hardened sample,  they was found that there was 

decrease in toughness and percentage of elongation. The 

quench and subsequent tempering of the steel in the 

temperature range 2500C to 5500C resulted in a 

corresponding decrease in tensile strength. In the above 

tempering temperature range, toughness of the steel gradually 

increased with increase in temperature. The result for yield 

strength receives more value at 3500C compared to the 

corresponding tempering temperature. The percentage of 

elongation is received at lower value in 4500C compared to 

the other tempering temperature. 

Nadum Ibrahim Nasir [3] Studied about the effect of 

heat treatment on the mechanical properties of stainless steel 

type 304. From this paper we conclude that, after doing heat 

treatment on steel  capability of tensile strength has been 

improved due reducing the size of the granules, which led to 

increased grain boundaries.  Also increasing in fatigue life of 

the thermally treated alloy also they notice that the 

appearance of roughness on the surface treated thermally, 

which led in increasing the friction in addition to the 

deposition of carbides toward the surface which contributed 

emerging a coherent surface layer resulting in an increase in 

the rate of wear.  

Amit Kumar Tanwer [4] Studied on effect of various 

heat treatment processes on mechanical properties of mild 

steel and stainless steel. From this paper we conclude that 

Tensile strength, yield strength and elongation have best 

results in normalized heat treated mild steel specimen than all 

other specimens of mild steel and stainless steel. Without heat 

treated stainless steel specimen shows better results for 

Tensile strength and yield strength than heat treated stainless 

steel specimens. Without heat treated stainless steel specimen 

shows poor results for elongation in Tension than heat treated 

stainless steel specimens. In Testing of without heat treated 

specimens of mild steel and stainless steel, Tensile strength 

and yield strength are more and elongation is less for stainless 

steel than mild steel specimen. In stainless steel specimens, 

Annealing heat treatment gives better results than other heat 

treatment process. 

Sanjeev Kumar Jaiswal [5] Studied on the effect of 

heat treatment processes on the hardness and the 

microstructure of medium carbon steel. From this paper we 

conclude that the value of hardness decreases with retention 

of samples in the furnace for a longer period.  The 

microstructure of ferrite and pearlite two- phase in the 
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normalized state. The microstructural characteristics of this 

steel were parameterized by the pearlite volume fraction.  For 

AISI 1050 steels higher hardness value have been obtained 

when quenched in cold water. The percentage of pearlite 

changes with change in carbon content of steels. The hardness 

is strongly influenced by the temperature and time.  

D. A. Fadare. [6] Studied about the effect of heat 

treatment on mechanical properties and microstructure of 

NST 37-2 Steel. From this paper we conclude that Hardened 

sample had the highest tensile strength and hardness with 

lowest ductility and impact strength when compared to other 

heat treated samples. Hardening is strongly recommended 

when the strength and hardness are the prime desired 

properties in design. Normalization treatment had also 

resulted in higher tensile strength and hardness than annealed 

samples. This treatment is recommended as final treatment 

after manufacturing. Tensile strength, yield strength and 

hardness of medium carbon NST 37-2 steel increased with 

plastic deformation while ductility and impact strength 

decreased due to strain hardening effect. The results obtained 

confirmed that improvement in mechanical properties that 

can be obtained by subjecting NST 37-2 steel to different heat 

treatments investigated in this study. 

L.O. Mudashiru [7] Studied on effects of heat 

treatment on the hardness and microstructure of welded low 

carbon steel pipes. From this paper we conclude that ductility 

and toughness in the annealed weld was found to be higher 

than the unannealed weld specimen due to carbon diffusion 

and re-crystallization from the weld zone during annealing 

accompanied with a refined grain structure. This treatment is 

recommended as final treatment after welding of low carbon 

steel when high ductility is required at the expense of 

hardness as a pointer to the material performing creditably 

well in service. 

 From the above literature review it is concluded that 

the number of researches have contributed in the effect of 

hardness after the heat treatment on steel.  

It is propose the following scope  

III. PROPOSED WORK 

We are going to study the effect of heat treatment on mild 

steel grades EN-8, EN-19 and MS- polished. After heat 

treatment material composition and mechanical properties are 

going to change. We are studying the effect of heat treatment 

on hardness of material. For this material is prepared by 

cutting in small pieces and facing , grinding is done for high 

surface finish. Then material send for heat treatment. It 

includes normalizing, annealing and case hardening. After 

heat treatment, hardness is to be tested. From various readings 

of hardness prepare observation tables for each grade. By 

comparing hardness of untreated specimen and heat treated 

specimen derive the conclusion of study.   

IV. EXPERIMENTAL SETUP 

 
Fig. 1: Experimental Set up 

 
Fig. 2: heat treated jobs and instruments 

V. SUMMARY 

From the literature review of experimental investigation of 

effect of heat treatment on various materials and grades we 

came to the conclusion that: 

1) By using heat treatments we can obtain desired change 

in hardness of material for certain applications.  

2) Heat treatment also can use change in Tensile strength, 

yield strength and elongation.      

3) In Mild Steel specimens, Normalizing heat treatment 

gives better results than other heat treatment process.        
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