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Study of the Cantilever Bending Performance of the Boron Carbide

Shielding Assembly Simulator
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Abstract: Obtaining the mechanical response and mechanical properties of the boron carbide shielding assembly
under lateral load is important to assess the structural integrity. In this paper, a mechanical performance measurement
system suitable for full-scale assembly is established, and a laser switch method for measuring residual plastic
deflection is proposed. Based on these, the cantilever bending and residual plastic deflection measurement of a
full-scale boron carbide shielding assembly simulator was conducted. The experimental results show that the average
bending stiffness of the shielding assembly simulator is 33.23 N/mm, and the lateral load required for the free end of
the hexagonal tube of the assembly producing residual plastic deflection with 1 mm is about 2561.9 N. Moreover, the
root of the shielding assembly simulator was pulled out horizontally during the loading and unloading process. In
addition, the finite element result proves that the contact state between the root of the shielding assembly simulator and
the fixture changed during the loading and unloading process, which led to the rigid rotation of the shielding assembly
simulator, thereby changing the deflection. After angle compensation and correction, the experimental results are in
good agreement with the finite element results.
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Fig. 1 Schematic diagram of the cantilever bending test
device for the assembly
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Fig. 2 Strain measurement system
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Fig. 4 Schematic diagram of the measurement position of the

lateral deflection and axial deformation of the assembly

simulator
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cantilever bending by the laser photoelectric switch
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Fig. 6 The axial strain of each measuring section of the hexagonal tube changes with the lateral load (for the 2st step
loading and unloading)
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