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Abstract— The work centres on development of gas 

carburizing chamber. The design closely revealed a 

parameter and feature such as; the casing design, the 

insulating system, the heating system electrical system 

control system parametric method of design material 

selection and calculation for furnace gives maximum output.   

This work focuses on the effects of carburization process on 

the mechanical properties of carburized mild steel, at 

constant temperature, 900°C with different time, 2 hours and 

3 hours quenched in water. The objectives of this project are 

to study the influence of carburization process for mild steel 

and to study the material performance after carburization 

process. After carburization process, the test samples were 

subjected to standard test. The case hardness of the 

carburized samples was measure. It was observed that the 

mechanical properties of mild steels were found to be 

strongly influenced by the process of carburization. It was 

conclude that the sample carburized at 900°C soaked for 

three hours followed by water quenching were better because 

they showed the higher hardness. 
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I. INTRODUCTION 

Heat Treatment may be defined as heating and cooling 

operations applied to metals and alloys in solid state so as to 

obtain the desired properties. Heat treating by using gas 

carburizing chamber is the deposition of carbon on a work 

material by controlled heating and cooling of the material to 

achieve certain mechanical properties, such as hardness, 

strength, flexibility, and the reduction of residual stresses. 

A. Type of Carburizing: 

1) Gas Carburizing 

2) Vacuum Carburizing 

3) Pack Carburizing 

4) Liquid Carburizing 

 
Fig. 1: Type of Carburizing 

The Gas Carburizing Chamber Consist Of 

Following Component 

1) Fire bricks 

2) Retort 

3) Outer shell 

4) Insulating blanket 

5) Gas carburizing liquid 

6) Thermocouple  

7) Electrical panel 

B. 2D Model of Gas Carburizing Chamber 

 
Fig. 2: 2D Model of Gas Carburizing Chamber 

C. 3D Model of Gas Carburizing Chamber  

 
Fig. 3: 3D Model of Gas Carburizing Chamber 

D. Actual Model Image  

 
Fig. 4: Actual Model Image 
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II. PROCESS OF HARDENING 

First start the furnace. By using electrical panel set the 

temperature of chamber at 900 degree Celsius. After starting 

the furnace we will reach the temperature of furnace at 

850C. At the temperature of 850c we open the door of 

furnace and insert the material sample (mild steel) in the 

retort of gas carburizing furnace. Then set the temperature 

of furnace at 900c. Socking of material sample start at the 

temperature of 900c. At constant temperature of 900c for 2 

hour the heat treatment on material is carried out and the 2 

hour is the soaking period.  At the temperature of 850^ the 

flow of gas carburizing liquid start for carrying out gas 

carburizing process. The gas carburizing liquid is LIQUID 

CARBON .After material sample is taken out from furnace 

immediately deep into the water for 15 minutes for 

quenching. Same process is carried out for 3 hour socking 

period and water is used for quenching. 

A. Hardness (For 2 Hours Soaking Period) Mild Steel 

Sample 

Mild 

Steel 

Samples 

Hardness Of 

Samples 

Before 

Testing(HRC) 

Hardness Of 

Samples After 

Testing(HRC) 

Cooling 

Media 

1 -30 28 Water 

2 -30 35 Water 

3 -30 30 Water 

Table 1: Hardness (For 2 Hours Soaking Period) Mild Steel 

Sample 

B. Hardness (For 3 Hours Socking Period) Mild Steel 

Sample 

Mild 

Steel 

Samples 

Hardness Of 

Samples 

Before  

Testing (HRC) 

Hardness Of 

Samples 

After 

Testing(HRC) 

Cooling 

Media 

1 -30 55 Water 

2 -30 62 Water 

3 -30 62 Water 

Table 2: Hardness (For 3 Hours Socking Period) Mild Steel 

Sample 

III. CONCLUSION  

When we focused only at hardness then the material kept at 

high temperature for a particular socking time gives the best 

result among all the heat treatment process experimented.  

From above result we can conclude that hardness of mild 

steel sample increase when we increase socking period. We 

have measure the hardness of the material in the Rockwell 

hardness testing machine with help of Rockwell hardness 

test with the help of intender and we can change it into HRC 

chart.  
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