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1 Q235 1 Q345 1 )12 1 fig
Tab.1 Mechanical properties of Q235 and Q345

g Jitt B3 J / MPa PR /GPa Prise & / MPa LR/ %
Q235 235 201 454 22.9

Q345 345 207 534 21.5
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Strain analysis on necking segment of
ductile materials based on Aramis system

DONG Shi-er' , XIAN An-jiang' , YANG Bao-zhen® , WANG Yi-heng’, LING Ji-li' , ZHAO Meng-ke'
(1. Sichuan Key Laboratory of Structural Engineering, Southwest Petroleum University, Chengdu 610500, China; 2. Sichuan University

of Science & Enginecering, Zigong 643000, China; 3. Sichuan University of Science & Engineering. Zigong 643000, China)

Abstract: In order to study the necking stress distribution of ductile materials, the traditional necking
semi-empirical stress solutions including the Bridgman formula and the Chenchi formula, were first
compared theoretically. The differences between two formulas were discussed in detail, and it was
pointed out that the accuracy of the Chenchi formula is higher than that of the Bridgman formula.
Then, the uniaxial tensile tests in 16 groups of Q235 and Q345 steels were carried out at room
temperature. In this process, the Aramis system was used for measuring deformation synchronously,
and deformation parameters and surface axial strain in necking segment were obtained. Finally, the
accuracy of the two formulas and the reasons for errors were discussed based on the experimental
data. The results show that the error in the Chenchi formula comes from the strain distribution
assumption that cannot be satisfied in the whole necking process. Meanwhile, the radial strain on
minimum necking plane is always greater than the circumferential strain in the whole necking process.
The present results can provide a basis for future investigation on calculating the stress distribution in
necking segments, and provide a reference for analyzing the mechanism of ductile fracture.
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