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ABSTRACT 

Manganese steels (Hadfield) have a wide application/necessity in ventures on account of their 
good protection from wear, extraordinary solidifying limit with regards to work, just as high 
hardness and flexibility. The standard warmth treatment for these steels is characterized as 
the arrangement of strengthening and cooling in a water shower. This warmth treatment has 
the target of disposing of carbides and has numerous expenses since it requires an extended 
time of activity. Inside the ebb and flow look into, 5 changed warmth treatment cycles have 
been assessed to accomplish most brief and undeviating conceivable time with the best 
possible structure without carbide. The microstructure/grained structure and effect vitality of 
tests with various warm medications were examined. The closed results shows that, the best 
cycle is to austenite at 1080 ° C with a specific upkeep rate and time of 2 hours and afterward 
extinguish in water, so it devour less time and the completing structure is totally austenite. 

Keywords:heat treatment, Austenitizing time, manganese austenite steel, Austenitizing 
temperature, quenching time. 

INTRODUCTION  

Austenite manganese steel (AMS) was first investigated by Robert Hadfield in year of 1882. 
These steels are well known in enterprises in view of their specific determination as great 
wear obstruction between high hardness and commendable flexibility and high functionality. 
Its fundamental synthesis incorporates 1 to 1.4% carbon, 10 to 14% manganese with a 
proportion of 1 to 10[1]–[3]. In the parts that are subject to solid blows and to the wear in the 
kind of score as mallets, it is liked to utilize 10.5 to 11 (implies littler carbons) and for those 
that are presented to weight and wear, (for example, scraped spots, for example, jaws and 
sunken it is the favored scope of 10 to 10.5 (more carbons). Today, the principle customers of 
cast iron parts arranged of Hadfield steel are the mining, bond, mineralization, material 
vehicle and railroad enterprises[4]. The throwing structure of these steels incorporates 
carbides like as (Fe, Mn) 3C which, by methods for a sufficient warm treatment, could 
accomplish a total austenitic structure from these steels [5]. The customary warmth treatment 
for these steels that is tempering and cooling in a virus water shower. In any case, a totally 
austenitic structure with no carbide stage is wanted, however such structures, especially 
inside coarse parts, are constantly unattainable [6]. 
The warm conductivity of manganese-based austenitic steel is about 1.4 occasions and its 
warm development coefficient is 1.5 occasions in connection to ordinary carbon steels, 
because of direction, the rate/proportion of warming must be moderate. Characterized 
austenitization temperature from 950 to 1100˚. After the maintenance time, the parts will cool 
in water. This warmth treatment sets aside a long effort to work, bringing about cost 
improvement [7]. Inside the ebb and flow look into, to lessen the warm treatment time and at 
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exact instant get a totally austenitic structure, 5 distinctive warmth treatment cycles were 
picked. Inside these different techniques, the mechanical/physical qualities and 
microstructure of the examples were explored 

Figure 1.  Five different heat treatment cycles

RESULTS & DISCUSSION  

Figure 3 demonstrates the microstructures of thermally treated examples. As it might be 
identified, in cycles 1 to 4, the structure acquired is totally austenitic and wanted. In any case, 
inside the fifth cycle, the resultant microstructure varies from different
ground grain could be seen inside the austenite grains and here and there on its surface. It 
would happen when the austenitization time was not satisfactory or the temperature of the 
water high. Since the temperature of the water is steady
just the cycles have been transformed, it will be presumed that the carbides have not totally 
settled inside the austenite framework, and that such a grain of coating, for example, carbides, 
has been kept up uncertain that caused the decrease of the advantageous existence of the parts
or in some cases their break. Decrease of the valuable existence of the pieces, which implies 
that these segments of solidifying have worked like hard small scale particles and in the 
activity of utilization they cause the subsidence of surface and more wear and, thusly, pieces 
that lessen the existence time. The measure of carbide estimated in this cycle is 35 percent. 
Consequence of size of the grain of austenite is delineated in 
cycles 3 and 4, the size of the grain is suitable and in different cycles the grain is thick.

Figure 3. ASTM size of the grain of the 

Making an allowance for the resulting microstructure and the impact tests on the samples 
obtained, the 4th cycle has been preferred due to time (economic aspect) and the desirable 
structure without carbide as the best thermal treatment cycle for austenitic manganese steels

CONCLUSION  

exact instant get a totally austenitic structure, 5 distinctive warmth treatment cycles were 
picked. Inside these different techniques, the mechanical/physical qualities and 
microstructure of the examples were explored [8], [9]. 

.  Five different heat treatment cycles  Figure 2. Different heat treatment cycles 
microstructures 

demonstrates the microstructures of thermally treated examples. As it might be 
identified, in cycles 1 to 4, the structure acquired is totally austenitic and wanted. In any case, 
inside the fifth cycle, the resultant microstructure varies from different cycles and some 
ground grain could be seen inside the austenite grains and here and there on its surface. It 
would happen when the austenitization time was not satisfactory or the temperature of the 
water high. Since the temperature of the water is steady for every one of the examples and 
just the cycles have been transformed, it will be presumed that the carbides have not totally 
settled inside the austenite framework, and that such a grain of coating, for example, carbides, 

t caused the decrease of the advantageous existence of the parts
Decrease of the valuable existence of the pieces, which implies 

that these segments of solidifying have worked like hard small scale particles and in the 
y of utilization they cause the subsidence of surface and more wear and, thusly, pieces 

that lessen the existence time. The measure of carbide estimated in this cycle is 35 percent. 
Consequence of size of the grain of austenite is delineated in Figure 4. As can be seen, in 
cycles 3 and 4, the size of the grain is suitable and in different cycles the grain is thick.

size of the grain of the austenite within different heat treatment cycles

resulting microstructure and the impact tests on the samples 
obtained, the 4th cycle has been preferred due to time (economic aspect) and the desirable 
structure without carbide as the best thermal treatment cycle for austenitic manganese steels
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As the results of every test and experiment us shown in the graphical form, from the above 
results it can be concluded that 4th cycle must be preferred over the others. The 4th cycle is 
preferred due totime invested in this process is minimum and invested time always directly 
proportional to the economic aspects. The 4th cycle is also preferred because the desirable 
structure without carbide as the best thermal treatment cycle for the austenitic manganese 
steels. 
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