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Fig. 2 The metal circular tube specimens
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Fig. 1 The testing device of axial splitting
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Tab.1 Chemical composition and mechanical parameters of the specimens

BERE LAY C Mn Si P S
B 0 0. 14 0. 48 0.25 0.021 0.018
712 PERg Jit JIR £ (MPa) PiPrim g (MPa) ki (GPa) i ()

ZHHE 235~330 430~470 200 24~28

2 HBRERSHSH

EEERAILLR $RARPEAL A 17 2 B0 AF 5 W BE 45 - SE BB iU AR E T IR R B ny L fie R G 4
A7 Frna NEE BT Fo N E B HIATRE O E € B 17 RERCR SEVEE M IR AE = Q. IRAEE = Q.

F8 i A A AT RS8R SE S Wl 1y Jal i B SRR E AL Y BE ) A S BT AT AR AR SE i 8 E 2
PERIATRE & BRI 1 BY 2400 A AT R A 21 g SO



% 6 PR 45 - 4 Jm R AE 0 M B 2R TE W RE R R AT 52 841

SE:%><100% 1)

2 PR B 0 AR 2 80048 8 B K b6 ih 8 24000 25 . 158 i R e 5 ) . N AR
JEL - 1) S 4 ) 0 Bk 6 v B 9 R G 26-4-6-1, A8 F N 26mm, BEJRE Amm, I 5 240 150k
6,55 1 Wk,
F 2 WA AR g 45

Tab. 2 Test results of deformation and energy-absorption properties of specimens

Ao mORWBEMEERS RN EEAsTEmaR frEser ERMREER el

A5

n,(ny) Fruax (KN) Fa, (kN) 0 (mm) SE (%) Q.(kD Q (kD
26-4-6-1 6(4) 172. 4 136. 6 55.7 66.67 % 7.61 11.01
26-4-6-2 6(6) 180. 3 143.1 18.8 54.23% 6.98 11. 24
26-4-4-1 4(4) 145.8 122.3 60. 1 66. 78 % 7.35 9.99
26-4-4-6 4(4) 163.3 111. 8 62. 4 69. 34 % 6.97 9.75
26-3-6-1 6(6) 115. 2 104. 4 66. 1 71.84% 6.90 8. 34
26-3-6-5 6(5) 98. 69 102. 3 64. 4 70.76 % 6.59 8.25
26-3-4-1 4(4) 117.5 71.9 71.1 77.28% 5.11 5.77
26-3-4-2 4(4) 116. 4 73.2 64.7 71.09% 4.74 5.68
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Fig.3 The deformation modes of the specimens
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Fig. 4 Crack propagation of components
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Fig.5 The load-displacement curves of the specimens
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Fig. 6 The theoretical model of energy absorbing action
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Tab. 3 The comparison of the results between experimental study and theoretical analyses

fEEGARE RIS RN AER Q  fHARER Q

AP F.. (kN) F(RN) MARE T eeman migtian O
26-4-6-1 136. 6 126. 4 7.47% 7.61 7.04 7.49%
26-4-6-2 143.1 135.8 5.10% 6.98 6.63 5.01%
26-4-4-1 122.3 111.2 9.08% 7.35 6.68 9.12%
26-4-4-6 111.8 120.3 7.60% 6.98 7.51 7.59%
26-3-6-1 104. 4 110. 3 5.65% 6. 90 7.29 5.65%
26-3-6-5 102. 3 93.8 8.31% 6.59 6. 04 8.35%
26-3-4-1 71.9 64.3 10.57% 5.11 4.57 10.57%
26-3-4-2 73.2 69.5 5.05% 4.74 4. 50 5.06%
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Study on Energy Absorption Characteristics of a Metal Circular
Tube Subjected to Curling Splitting Deformation

DAI Lian-peng, PAN Yi-shan, WANG Ai-wen

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: In order to develop safety protection energy absorbing element with small size and high
energy absorption ratio and its energy absorption characteristics, the deformation and energy
absorption characteristics were experimentally and comparatively studied for two kinds of metal
circular tube with the same 26mm inradium but different wall thicknesses (3mm and 4mm
respectively) during curling axial splitting deformation process. The energy absorption principle was
analyzed by energy method. Results show that the process of specimen’s splitting energy absorption
can be divided into two stages: “fluctuant load” energy absorption stage and “constant load” energy
absorption stage; the constant loads are within a range of 71. 9kN-143, 1kN; the corresponding energy
absorption values reach up to 4. 74kJ-7. 61k]; and the total value of energy absorption in splitting
process reaches up to 5. 68kJ-11. 24k]. Specimen’s axial splitting deformation is stable, producing
radial spiral expansion strips or non-spiral straight strips. Axial splitting behavior dissipates energy by
plastic deformation of diameter expansion, splitting of tube wall, friction among strips and plastic
flattening of strips. The experimental values of constant load and corresponding energy absorption
agree with experimental results. Therefrom, the splitting process of metal circular tube in curling
deformation can achieve efficient energy-absorption action under constant axial loading condition.

Keywords: metal circular tube; axial splitting; curling inhibition; constant load; energy-absorption

property; safety protection



