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Table 1 Composition and characterization of samples.

F i TREF4E /g My AR /g Bk /g MPERREF /g BuClg SRR /g HE /gem”
Sample  Carbon fiber Resin Imidazole Anhydride Boron carbide Total mass  Density

A 5 38.65 7.7 38.65 10 100 1.215

B 10 36.35 7.3 36.35 10 100 1.138

C 15 34.1 6.8 34.1 10 100 1.285

D 20 31.8 6.4 31.8 10 100 1.308

E 25 29.55 5.9 29.55 10 100 1.138
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Fig.1 The diagram of connection of detecting equipment.
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Fig.2 Curves of tensile test of samples with different fiber content (a) and length (b).
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Fig.3 FTIR spectrums of carbon fiber.
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Table 2 Results of mechanical test of samples with different coupling agent.

¥ Sample R Coupling agent Fr R B Tensile strength / MPa  ${#i#5 5 Tensile modulus / MPa
C000 — 43.900 9382.26

C550 KH-550 55.205 11867.25

C560 KH-560 48.798 12003.99

C151 KH-151 49.044 12851.52

CTTS KS-TTS 38.974 10939.75
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Fig.4 The SEM photos of fracture surface.
The right side photos are samples with coupling agent, the left
side photos are samples without coupling agent
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fiber/reinforced polymer matrix material and 10wt%
B4C/polypropylene.
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Mechanical performance optimization of neutron shielding material based

on short carbon fiber reinforced B4C/epoxy resin

WANG Peng TANG Xiaobin CHEN Feida CHEN Da

( Department of Nuclear Science and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China )

Abstract To satisfy engineering requirements for mechanics performance of neutron shielding material, short
carbon fiber was used to reinforce the traditional containing B,C neutron shielding material and effects of fiber
content, length and surface treatment to mechanics performance of material was discussed. Based on
Americium-Beryllium neutron source, material’s neutron shielding performance was tested. The result of experiment
prove that tensile strength of material which the quality ratio of resin and fiber is 5:1 is comparatively excellent for
10wt% B4C of carbon fiber reinforced epoxy resin. The tensile properties of material change little with the fiber
length ranged from 3-10 mm. The treatment of fiber surface with silane coupling agent KH-550 can increase the
tensile properties of materials by 20% compared with the untreated of that. A result of shielding experiment that the
novel neutron shielding material can satisfy the neutron shielding requirements can be obtained by comparing with
B4C/polypropylene materials. The material has good mechanical properties and wide application prospect.

Key words Neutron shielding material, Short carbon fiber, Coupling agent, Composite
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