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Abstract 
  
The static, tensile test of steel  specimens is continually  used in engineering practice for marking and verification 
of  values of  Young’s  modulus and  allowable  stress. The diagram of  test  demonstrates  the change of stress in  
tension  ended  with  fracture  of  the specimen. The  disadvantage  of  such  diagram  is  that  there  is  no  visible  
chance to conceive the transition of the specimen elastic property into plastic with  increase of strain. The graphic 
method  was  used to determine and depict  the diagrams of elasticity  and  plasticity in tensile test for low carbon 
and high carbon steels. 
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1. Introduction 
 
The material  of  specimens is from  3 types  of steels  FCC,  BCC and  HCP  with  divers  packing  of atoms  and  
crystalline  lattices  depending on alloys: Manganese, Chromium, Nickel and others. In spite of  the  difference in 
compounds  the  tensile  diagrams  of  all  steels consists of  the range  of  total  elasticity :linear  extension  along  
strain,  yield  plateau : initial  transition  to  plasticity,  strain  hardening  and  necking  ended with fracture  of the 
specimen.  The  plateau  in  diagrams  is  the  physical  evidence  that  plasticity  equally  nullifies  the  difference 
between stresses of elasticity and tensile diagram. 
 
2. Methods and Results 
 
The  graphic method for determination of elasticity and  plasticity diagrams is applied on the well - known images  
of  tensile test  diagrams  for both samples in appropriate  scale. Since the tests are made with constant  speed [ 1 ]  
the images  of  diminishing  elastic  and  increased  plastic stresses  are  smooth  and  without abrupt changes. The  
diagrams of elasticity  and plasticity stress  for low carbon steel in  tensile test with sizable elastic range and small 
plateau are shown in Fig. 1.  

                
                           Fig. 1. Diagrams of elasticity and plasticity in tensile test of low carbon steel. 
   
The upper  inclined  lines represent the  imaginary  prolongation  of elasticity. The  depicted  diagram of elasticity 
is in total elasticity range  between the diagram of tensile test and lower lines with  strokes and dotes The diagram  
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of plasticity  depicted as  the lower line with strokes and  dotes. For low carbon  steel elasticity is partially extends 
in hardening range. 
Note: The  rest very small  upper  components of elasticity  are  not   depicted.  The  diagrams    of  elasticity  and  
plasticity stress for high  carbon   steel in tensile  test with  very  small   elastic range and big plateau are shown in 
 Fig. 2. 
    

   
 
                                  Fig. 2. Diagrams of elasticity and plasticity in tensile test of high carbon steel. 
 
The  diagram  of  elasticity  is  in total  elasticity  range  between  the diagram of tensile test and lower lines with  
strokes and dotes, and the  diagram of  plasticity is the lower line with strokes and dotes. In comparison with low  
carbon steel elasticity of high  carbon steel does not extend beyond plateau.  
Note : The rest very little upper components of elasticity are not depicted.  
 
3. Conclusion 
 
The  graphic  method  for  determination  of  elasticity and plasticity  diagrams in tensile tests can be used for the  
steel   specimens  with  any compound  of  alloys.    Although  only  elastic  range  is  necessary  for  engineering 
purposes, the  tensile  tests  are made  up to the rupture of  specimens. The elastoplastic and plastic  ranges of the 
diagram are obliged since the  electrical motors  used for tests have only clockwise revolutions, and after the halt  
after  elastic  range the  loaded  specimen  cannot be  removed. The 3 phases electrical motors can be used to halt  
after the elastic range and switched to the counter – clockwise revolutions  for return to the initial unloading. The 
graphic  method  and  diagrams of  elasticity  and  plasticity are presented  for cognitive purposes and may be the 
interesting subjects for the material science.  
 
Reference: ASTM Standarts for Structural Steel Fabrications, 2019. 

http://www.ijiset.com/

