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Fig. 1 Scheme of the SPT test
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Fig.2 Load-displacement trace for small punch test
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Fig. 4 Finite element simplified modeling of small punch test

B5 sk 5 e A B 1 s T 14

Fig. 5 Friction contact diagram of punch and sample
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Table I Mechanical properties of 304# alloy steel

Elastic modulus/GPa Poisson's ratio

Yield strength/MPa Tensile strength/MPa

175 0.3

291 663
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Fig. 6 Simplified true stress-strain curve and stress-strain curve
for 304# steel
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simplified true stress-strain curve for a small punch test
with Kg;=1.1
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simplified stress-strain curve for a small punch test with
different friction coefficients
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Numerical Simulation of Mechanical Properties Based on
Data of Small Punch Test

LUO An!, WANG Hankui’>, WANG Jianwen'
(1. Institute of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai
200237, China; 2. China Special Equipment Inspection and Research Institute, Beijing 100029, China)

Abstract: The small punch test is an important mean to study the material properties of in-service equipment. The

correlation between the experimental results and the traditional tensile test is the research focus. However, in the past,

the research on the correlation between the small punch test and the traditional tensile test often ignored the influence of

friction on the small punch test, and the result was too idealized. Furthermore, the data of the small punch test is

difficult to obtain in large quantities. It is of great practical significance to establish an accurate stress-strain relationship

of materials based on a small amount of data through the method of numerical simulation. In this paper, 304 stainless

steel material was taken as an example. Through the relationship between the established small punch test data and the

finite element numerical simulation data, the relationship between friction coefficient and sample correlation parameters

was studied (the relationship between friction and test correlation is fully considered). The study found that the friction

coefficient, and the correlation coefficient between the small punch test and the traditional tensile test results were

linear, which provided a way for studying the stress-strain relationship of materials using data simulation method.

coefficient

Key words: small punch test; traditional tensile test; numerical simulation; correlation parameter; friction
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