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Fig.1 The sketch of experiment device
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Table 1 Chemical composition and mechanical properties of the specimens

Chemistr
Y C Si Mn
components

S Cr Ni Cu Al

Proportion 0.22 0.10 045 0.011

0.018 0.020 0.040 0.080 0.00

Yield stress Strength limit
Y /MPa o/MPa

Stretch ratio Elastic modular

5/% E/GPa

337 477

24 208
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Fig.2 The splitting and curl process of the specimens

(thickness H = 1.00 mm)
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Fig.3 The load-displacement curves of the specimens with the

different wall thickness (continued)
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Fig.4 The deformation modes of the specimens
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Table 2 The comparison of the results between experimental study and theoretical analyses

Number 1 2 3 4 5 6 7
thickness H /mm 0.43 0.75 1.00 1.50 2.00 2.50 3.00
displacement s/mm 67.83 68.12 68.38 67.97 68.15 67.90 69.66
F /KN (experiment) 2.5 6.64 9.16 14.20 18.20 23.33 33.26
F /KN (theory) 7.14 9.32 13.5 19.77 25.95 33.77
curl radius R 8.63 9.69 12.65 13.63 15.80 17.90
w /J 224.41 429.2 626.4 965.7 1240.3 1762.0 236.8
Wy /J 311.7 371.6 4244 526.8 646.9 614.3
Wy /J 77.5 138.3 309.23 551.2 858.1 1267.7
Wy /J 56.9 82.2 133.8 162.7 257.0 303.9
Wp /W (%) 69.9 62.8 48.9 42.4 36.7 28.1
Wi /W (%) 174 23.4 35.7 44.4 48.7 57.9
Wf/W(%) 12.7 13.8 15.4 13.2 14.6 14.0
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RESEARCH FOR THE INFLUENCE OF THICKNESS ON THE ENERGY
DISTRIBUTION OF SPLITTING AND CURLING CIRCULAR STEEL TUBE"

Wang Rui?  Qin Qinghua Cheng Guogiang Zhang Shanyuan
(Institute of Applied Mechanics of Taiyuan University of Technology, Taiyuan 030024, China)

Abstract This paper reports the experimental studies and theoretical analyses on axial splitting and curling
of A3 steel tubes with different thickness on a conical die. Seven groups of metal circular tubes, with diameter
D = 54.4mm, are used as the text specimens. The force-compression curves and deformation modes of specimens
are recorded. Three energy dissipation mechanisms are involved: tearing energy, plastic bending energy and
friction energy during the specimens deformation. Theoretical analyses find that the influence of tube-thickness
on the ratios of tearing energy and the plastic energy to the total energy is considerable and on the ratio of

frictional energy to the total energy is slight.

Key words circular steel tube, plastic curl, flexible splitting, friction consume, absorbing-energy equipment
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