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Abstract— In this work; the influence of heat treatment 

process on mechanical properties of mild steel 0.2% Carbon 

was studied. The mild steel tensile specimens were heat 

treated in an electric furnace at various temperatures from 

750 to 950°C at constant holding time (2 hours); and then 

cooled in water. The mechanical properties such as ultimate 

tensile strength, yield strength, of the treated and without 

treated samples were determined using tensile tests. Results 

showed that, the mechanical properties of mild steel 

improved by various heat treatments (annealing and 

quenching) for a particular application. 
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I. INTRODUCTION 

Heat treatment process is an important for improving the 

material properties. Adamczyk J. et al. [1] investigate the 

mechanical properties of low carbon steel and stainless steel 

after heat treatment (9000 C and holding time is 2 hours). 

Darmola D.O. et al [2] has investigate heat treatment profits 

resembling annealing, normalizing and tempering of the 

material has been performed. Samples are tempered at 

200°C, 400°C and 600°C for one hour.Han Fang et al. [3] 

studied that thermal properties of steel below the heating 

rate outcome was investigated. Noor Mazni Ismail et al. [4] 

found out the outcome of heat treatment of mechanical 

properties of steel of medium carbon. Mainly important 

purpose of this project is to examine the hardness and 

impact properties of medium carbon steel treated as 

dissimilar heat treatment processes. Ashish Verma et al. [5] 

has performed heat treatment process at 650,450 & 250°C 

on variable holding time. The medium carbon steel is used 

for heat treatment. Result shows that the ultimate tensile 

strength and the yield strength decrease but elongation 

increases with an increase in tempering temperature and 

tempering time of dissimilar tempered sample. So, the main 

aim of this present investigation is find the thermal effect on 

mechanical properties such as tensile strength, yield stress 

percentage elongation for mild steel alloys. 

II. METHODOLOGY OF PRESENT WORK 

Methodology of present work is showing below: 

First, the tensile sample prepared according to ASTM 

standard. In next step, Annealing and quenching heat 

treatment process conducted on different temperatures 750 

850, 950°C at 2 hour constant holding time. After the 

process, tensile test conducted using UTM and find the 

mechanical properties.  

III. EXPERIMENTAL WORK 

Heat treatment process was conducted by muffle furnace. 

Figure 1 is showing the muffle furnace of 1200°C. The 

tensile test was conducted on 1200 tonne universal tensile 

testing machine.   

 
Fig. 1: Muffle furnace for Heat Treatment 

IV. RESULTS & DISCUSSION 

Heat treatment process was performed with Mild Steel 

samples at different temperatures with constant time 2 

hours. The results and necessary comparisons focusing the 

considerable advantages obtained are discussed. 

A. Annealing: Comparison of Ultimate Tensile Strength  

Figure 2 is showing the comparison of ultimate tensile 

strength for annealing heat treated mild steel. The results 

show that, after the heat treatment ultimate tensile strength 

increases compare to without heat treated sample. Ultimate 

tensile strength for mild steel sample is continuously 

increases above room temperature and the maximum UTS 

found at 950°C.  

 
Fig. 2: UTS versus Temperature curve at Annealing 
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B. Quenching: Comparison of Ultimate Tensile Strength  

Ultimate tensile strength of mild steel for quenching heat 

treated sample is more than previous heat treated or without 

heat treated sample or room temperature. Ultimate tensile 

strength for mild steel sample is continuously increases 

above room temperature and the maximum UTS found at 

950°C.  

 
Fig. 3: UTS versus Temperature curve at quenching 

C. Annealing: Comparison of Yield Stress 

After the tensile test, results of yield stress are showing in 

below figure 4. Result shows in figure 4 that Yield strength 

of mild steel for annealing heat treated sample is more than 

previous heat treated or without heat treated sample. Yield 

strength for mild steel sample is more at 950°C. 

 
Fig. 4: Yield Stress versus Temperature curve at Annealing 

D. Quenching: Comparison of Yield Stress 

Result shows in figure 5, that Yield strength of mild steel for 

quenching heat treated sample is more than previous heat 

treated or without heat treated sample. Yield strength for 

mild steel sample is more at 950°C. 

 
Fig. 5: Yield Stress versus Temperature curve on Quenching 

V. CONCLUSIONS 

In case of Annealing, Ultimate tensile strength increases 

from 10% to as received materials. And, after the Quenching 

heat treatment process, Ultimate tensile strength increases 

from 30% to as received materials. The results of yield 

stress are showing, the value of stress increases from 200 to 

500 MPa after heat treatment. Thus, with the various 

advantages mentioned above from heat treatment process 

over without heat treated process to become one of the 

important processes that will be widely used in the 

industries in future. 
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