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Analysis of mechanical properties of spatial thin-walled elastic extension bar
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Abstract; To study the mechanical properties of spatial thin-walled elastic extension bar, the change of energy,
external load during leveling and flattening and stiffness are analyzed. Firstly, the stiffness of elastic extension bar is
theoretically analyzed, and the parameters that affect the stiffness of elastic extension bar are found out. Then, the
process of flattening and leveling the elastic extension bar is simulated by ABAQUS, and the influence of various
parameters on the stiffness is analyzed by using the control variable method. The simulation results show that the
energy variation in the leveling process is basically consistent with that in the flattening process, but the external load
required for the flattening is relatively small. With the increase of the radius of arc section, the number of layers and
the center distance, the deformation of the elastic extension bar will gradually decrease under the same load. By the
analysis of the simulation results, it can be seen that the external load is smaller in the initial stage of flattening and
leveling, and the peak value of the external load appears in the final stage of flattening and leveling, and the stiffness
of elastic extension bar can be improved effectively by increasing the radius, center distance and the number of layers.
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Fig.1 The shape of elastic extension bar
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Fig.2 Working principle of elastic extension bar
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Fig.3 Section of elastic extension bar
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Fig.4 Bending deformation of elastic extension bar
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Fig.5 Torsional deformation of elastic extension bar
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Tab. 1  Material properties of carbon fiber composites
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Fig.7 Leveling process
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Fig.8 Variation of energy and external load in leveling process

2.2 EMEETEFEST

X ] — BT ARAT AT H P07 20 R SR T
A8 — S B T P B s Al =z ], b T s A g i) i il —
XI5 1) AR S B SR 3y , A R AR X 1l R 3l &l 9 By
7K.



5
>
S

- 110 -

SR AN -

952 %

B9 EFHE
Fig.9 Flattening load
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Fig.10  Flattening process
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Fig.11 Variation of energy and external load in flattening process
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Fig.12  Finite element model of elastic extension bar
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Fig.13  Deformation nephogram of elastic extension bar
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Tab.2 Load and deformation of elastic extension bar
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Fig.14 Relationship between stiffness of elastic extension bar and radius of arc segment
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Fig.15 Relationship between the stiffness of elastic extension bar and layering quantity
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Fig.16  Schematic diagram of elastic extension bar with different

center distances
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Fig.17  Relationship between stiffness of elastic extension bar and center distance
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