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7. Results and Discussion 
 

The results shown as in table 2 below: 

 

Table 2: Results 
No. Type of heat treatment Tensile Strength 

N/mm2 
Brinell hardness 

HB 

Shock test 

Joule 

Yield stress 

N/mm2 

Wear 

test 

Fatigue Test 

D/cycle 

1 Sample without heat treatment 505 123 325 J 215 181 35000 

2 Sample treated thermally at (1050) for 20 

minutes and then tempering at (350) for 30 

minutes 

520 190 320 J 320 22 36200 

3 Sample treated thermally at (1100) for 20 

minutes and then tempering at (350) for 60 

minutes 

590 210 312J 375 25 38500 

4 Sample treated thermally at (1150) for 20 

minutes and then tempering at (350) for 30 

minutes 

510 212 217J 370 24 31190 

 

 

Figure 4: Results of mechanical tests  

 

1) It was observe in all conducted mechanical properties and 

improvement, the improvement was marked in tensile test, 

where s the tensile test was increased in all heat treatments, 

in addition to yield stress, hardness also increased.  

2) The only property that have not been improved is the test 

of wear and tear due to the deposition of some carbides in 

a non-homogeneous in the outer surface of the samples 

sections, which reduce the smooth coated outer layer of the 

surface causing and increasing in the friction due to the 

sort of rough layer which is somewhat incoherent  

3)  There has been no noticeable improvement in the test 

shock because it is also known that the hardness inversely 

proportional to material resistance shocks 

4) The improvement in the mechanical properties can be 

attributed to a shift in the internal structure where the 

ferrite phase shift within coarse pearlite to ferrite within 

smooth pearlite in the alloy that has been treated thermally 

which was thermally treated and turning successive layers 

of complex rough carbides and consequently to soluble 

soft granules in a ground of austenite because of its 

stability and lack of full transformation to pearlite, and this 

was evident by observing the microstructure of the 

attached image.  

5) Temperature degree of tempering effect on the mechanical 

properties of the steel, tempering carried out in low 

temperature (300-350) C̊ lead to increase the durability of 

stainless steel, without a noticeable decrease in its 

hardness. The higher the tempering degree the lower in 

steel hardness (as a result of the disintegration of the 

complex carbides) and maximum tensile resistance and 

limited flexibility, but increasing in ductility. 

6) We cannot fail to mention that the shock resistance of the 

steel is less, if  it was tempered in temperature degree of 

(300-350) C
0
 and this phenomenon called brittle 

tempering, the reason of its appearance is due to the 

remained or austenite decomposition or to complex 

carbides deposition, therefore we should avoid tempering 

in this range of the temperatures degree, when there is a 

desire to increase the resistance of the stainless steel.  
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8. Conclusions 
 

After conducting laboratory mechanical tests on all samples 

thermally treated and compare the results before and after 

thermal treatment it can be conclude the following: 

1. Capability of tensile strength has been improved due 

reducing the size of the granules, which led to increased 

grain boundaries. 

2. Increasing in fatigue life of the thermally treated alloy  
3. 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  

4. Exciting excess in fatigue cycles because of the metaphase 

changes for the basis of the alloy.  
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