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Abstract 

The yield point is one of the basic characteristics of construction materials, which are used in the design 
engineering calculations. The methods used to determine the yield point is based on the interpretation of the geometric 
shape of the curve uniaxial tension. This shape is specific for different construction materials and depends among 
others to the conditions carrying trials. Specific guidelines for determining the yield point were included in the 
standards specification. The conventionality of procedure concerns especially materials, which, in their deformation 
characteristic do not have a distinct top of knee. The authors propose an alternative method based on the use of the 
concept of the metric entropy by Kolmogorov-Sinai. The metric entropy by Kolmogorov-Sinai is used to study the 
phenomena about a dynamic character. Therefore, this method requires the recording of more number of measuring 
points: from a few hundred to a dozen thousand, depending on the type of research of constructional materials. 
A dynamic character of measurement data results from their scatter, which consists of local, non-linear disturbances 
occurring during deformation of the material and the noise, associated from the action of acquisition path. The aim of 
the study is to present a more objective method of determining the yield point structural materials, which do not 
require the use of conventional procedures. The paper presents the results determining of this constant material on the 
basis of data records monoaxially stretching of tests for metals used in shipbuilding. 
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2.  

Fig. 1. Determining the conventional elastic stress for a material of no clear boundary between resilience and 
plasticity on the basis of the convention strain 

 

Fig. 2. Determining the yield strength of a non-linearly elastic material on the basis of the conventional strain 
referring parallel to the line of the middle line of a hysteresis loop, as a substitute linearly elastics 
characteristic 
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Fig. 3. Determining the yield strength of an elastic – plastic material with a transitional effect 
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Fig. 4. The curve of the static stretching 10GHMBA steel 
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Fig. 5. The enlargement of the marked fragment of the curve from the Fig. 4 
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Fig. 6. Demonstration of data set’s dislocation in reference to stresses or strains 

Fig. 7. Block diagram for the K-S metric entropy calculation 
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Fig. 8. Geometry of specimens 

Tab. 1. Determined yield strength of testing specimens 
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Fig. 9. The graph of stresses and K - S entropy of stresses in a function of consecutive measurement points for 
10GHMBA Steel 

Fig. 10. The graph of stresses and K - S entropy of stresses in a function of consecutive measurement points for PA 47 
alloy
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Fig. 11. The graph of stresses and K - S entropy of stresses in a function of consecutive measurement points brass 
M058 

 

Fig. 12. The graph of stresses and K - S entropy of stresses in a function of consecutive measurement points for SAW 
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