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ABSTRACT 

The Heat treatment and carburization has been recognized by certain methods for improving the different properties 

of metals and combinations. In the present examination the mechanical and wear practices of gentle steels 

carburized at various temperature scope of 850, 900 and 9500C have been contemplated and it is discovered that the 

basic warmth treatment significantly improves the hardness, elasticity and wear opposition of the mellow steels. The 

point has been to look at the impacts of these distinctive temperature of carburization s and conditions on the 

mechanical and wear properties of the carburized gentle steels. For above reason initially the mellow steels are 

carburized under the diverse temperature go as expressed above and afterward it is tempered at 2000 C for thirty 

minutes after this the carburized and tempered gentle steels are oppressed for various sort of test, for example, 

rough wear test, hardness test, elastic test and the durability test. The aftereffects of these test demonstrates that the 

procedure of carburization significantly improves the mechanical and wear properties like hardness, elasticity and 

wear obstruction and these properties increments with increment in the temperature of carburization yet separated 

from this the durability property diminishes and it is further reductions with increment in temperature of 

carburization . The trial results likewise demonstrates that the mellow steels carburized under various temperature 

extend as expressed above, with in which the gentle steels carburized at the temperature of 9500C gives the best 

outcomes for the various types of mechanical and wear properties on the grounds that at this temperature it gives 

most astounding elasticity, hardness and wear opposition, so it must be favored for the required applications. 

Keyword: Mild Steel, Carburization, Plasma and Salt Bath Carburization 

I.  INTRODUCTION 

Heat treatment is a process of heating and cooling operations, it is depends upon time applied for soaking to a specimen 

or alloy in the solid state in such a way that will acquired desired properties.” Basic heat treatment processes of steel 

consist of the formation of martensite and decomposition of austenite. The quality of these transformed products 

determines the physical and mechanical properties of any given steel. The carburization provides residual changes in 

carbon content and carbide volume from the surface to the core, and gradual conversion of mechanical and wear 

properties. The heat treatment and carburization helps to improve the mechanical and wear resistance. Carburizing is 

the impingement of carbon to the surface of low-carbon steels at temperatures generally ranging between 850 and 

939°C at which austenite, with its solubility for carbon, is the stable crystal structure. Hardening is done by quenching 

the high-carbon surface layer to form martensite.High-carbon martensitic case with good fatigue and wear resistance 

covered a tough, low-carbon steel core. Steels used which is to be carburized for case hardening usually containing 



 

http: // www.ijrtsm.com© International Journal of Recent Technology Science & Management 

44 
 

        
                                                                                                                                                                      ISSN : 2455-9679  
         [Bikesh et. al, 4(10), Oct  2019]                                                                                        Impact Factor : 3.340                                                                                 

 

 base-carbon contents of about 0.2%, with the carbon percentages of the carburized layer generally being maintained at 

between 0.8 and 1% C. However, surface carbon is generally restricted to 0.9% because too high a carbon content can 

result in formation retained austenite and brittle martensite. The first step in the heat treatment of steel is to allow 

specimen to expose with high temperature environment for some time in or above the critical range in order to form 

austenite. 

 

II. LITERATURE REVIEW  
 

Motoo Egawaa,b, Nabuhiro Uedab, all [2014] In this examination austenitic tempered steels, surely understood for 

their great erosion obstruction, have not been utilized for modern segments presented to serve grinding as a result of 

low hardness and poor rubbing and wear properties and the impact of added substance alloying components on the S-

stage with high hardness and great consumption opposition. Different austenitic hardened steels were low temperature 

plasma nitride and carburized. The thickness of the nitrided and carburized layers expanded with an expansion in the 

process temperature.  

B. Selc¸uk, R. Ipek, M.B. Karamıs [2015]. The variety of the wear component and the ragged surface profile of the 

cam shaft were researched under the dry wear conditions. The examples which were made of AISI 1040 were solidified 

by acceptance. The counter body material was AISI 1020 borided steel. The wear was resolved as weight misfortunes 

of the examples as an element of wear test term and loads. The variety of camshaft profile was caught by a level sensor 

during the wear. The profile variety was ceaselessly checked on the PC screen all through the tests. It was discovered 

that the wear instruments of the cam surface change along the contact surface. The most extreme wear worth was 

acquired just to cam tip.  

M. Preciado, P.M. Bravo, J.M. Alegre [2003]. The impact of profound cryogenic treatment on the hardness and wear 

obstruction of carburized steels utilized in riggings was examined. The exhibition of the profound cryogenic treatment 

on extinguished and tempered (first phase of hardening) steels, expanded the wear opposition however the hardness 

was just expanded in steels tempered at 200 ◦C. To maintain a strategic distance from the impact of the held austenite, 

and considering this nearness advantageous for its application on gears, it was balanced out preceding playing out the 

cryogenic treatment. It is proposed the plausibility of formation of cores locales during the 200 ◦C hardening, where 

new isolations of carbon and alloying components could group during the cryogenic treatment creating an expansion in 

the hardness.  

Boyel, D.O. Northwood, R.bowers, X. Sun, P.bauerle [2016]. Another examination supplements chip away at the 

impact of starting microstructure and warmth treatment on the remaining anxieties, held austenite, and twisting of the 

equivalent carburized car steel. the plausibility of utilizing either another steel or warmth treatment procedure cycle 

require worthy properties in both the case and the center; both straightforwardly influence part quality and execution. It 

is noticed that the PS-18 steel was noted to have higher extreme rigidity and lower cautious effect strength than the 

SAE 8620 steel.  

Sandor, L. T.; Politori, I.; Gonçalves, C.S.; Uehara, A.Y.; Leal, C.V.; Sato, M [2010]. For the recreation of 

carburized layer, tests made of SAE 43XX were utilized, fluctuating the substance of carbon from 0.20 to 1.00 %. 

Examples were copper layer electroplated, and after that, they were warmth treated in a cycle of carburizing, 

extinguishing, and hardening in five unique temperatures to open them to the warm impacts without dissemination of 

carbon. The consequences of the small scale hardness for the steels and for the dissected conditions are introduced. The 

bend of smaller scale hardness has a similar profile of a carburized layer for the SAE 4320 warmth treated in similar 

conditions. The break development rates as a component of delta K for three treating temperatures are plotted. It is 

demonstrate that when the hardness is high at 200 ºC hardening temperature, there is a dissipating of the bends and for 

the instance of lower hardness at 600 ºC treating temperature, the bends are nearer. With expanding of treating 

temperature there is a diminishing of the hardness and a huge impact of the metallurgical state of the obstruction of 

weariness split development. Further, with diminishing of the carbon content there is a huge increment on the 

obstruction of the exhaustion break development. Because of that, on account of a carburized layer there is a raise of 

the exhaustion break development opposition when the split develops into the steel, from the surface deeply.  
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S.Ilaiyaveial, A. Venkatesan [2012]. The wear execution of manganese phosphate covering on AISI D2 steel were 

exposed to different warmth treatment. the outside of manganese phosphate covering was examined by filtering 

electron magnifying instrument and X-beam spectscopy. the wear test were preformed in stick on plate mechanical 

assembly. the consequence of the wear test demonstrates that strengthening after manganese phosphate covering gives 

most minimal coefficient of grinding and least ascent in temperature at higher burden. 

Celik [2005] examined the high temperature rough wear conduct of an as-cast flexible iron and announced that the high 

temperature elastic properties were influenced by powerful strain maturing. Serrated stream was seen in the 

temperature go somewhere in the range of 100 and 300◦C. In this temperature system, elasticity esteems were 

practically perpetual. Over 400 ◦C, increment of temperature diminished the rigidity. Least flexibility was seen at 500 

◦C. At 600◦C, higher flexibility was seen than that of 500 ◦C. he additionally presumed that after the expansion in wear 

obstruction at 50–100 ◦C, rough wear opposition diminished with expanding temperature. Dynamic strain maturing 

caused improvement of scraped area opposition. The most noteworthy protection from rough wear is seen at 

temperature go somewhere in the range of 50 and 100 ◦C. At this temperature extend bendable iron showed over 15% 

higher scraped spot opposition than room temperature.  

Akdemir [2009] Impact strength and microstructure of constant steel wire-strengthened cast iron composite and 

detailed that ingested vitality of the dark cast iron builds essentially with including the flexible support. Additionally 

consumed vitality of the composite abatements with diminishing test temperature since the steel wire in the composite 

looses its malleability. 

III. CONCLUSION 

 

The aim of work is to enhance the wear resistance and mechanical properties of SAE1020 steel by developing an 

economically feasible carburization technique. Also it is applicable not only for the automobile component but also for 

the applications like material of farm implements, cam shaft, crank shaft, gears, springs and high strength cables etc. 
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