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Simulation of neutron reflecting and shielding property of various materials

DING Xiong' SUN Xinli' LI Zhen® ZHU Yuanjiang' HUANG Wurui'
1(Department of Nuclear Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

2(Navy Equipment Research Institute, Beijing 100161, China)

Abstract Background: Neutron reflectivity has a great impact on the transformation of nuclear energy, so the
neutron reflection performance should be considered in the neutron shielding material. Purpose: The aim is to
analyze the neutron reflection and shielding properties of several materials. Methods: The Monte Carlo particle
transportation program named SuperMC is used for calculating neutron reflecting and shielding properties of various
materials with thickness of 1-5 cm. These materials include metal materials (Be, Pb, Cu, boron steel and **®U) and
non-metal materials (Polyethylene (PE), LiH and concrete). Results & Conclusion: The neutron reflecting and
shielding properties will increase as the thickness of the materials increases, but the increasing amplitude gradually
decreases. The reflecting and shielding properties of Be and PE are superior to the other six materials. Besides, the
reflecting and shielding properties of Pb are the worst of eight materials, though Pb is often used as the gamma-ray
shielding material. In addition, only in the condition that the material thickness is relatively small and ***U have an
outstanding performance. However, with the increase in the thickness of the material, its performance will be far
worse than most other materials. Considering the mechanical properties of materials, the comprehensive properties of
Be are relatively better in eight materials.
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Fig.1 Calculative model.

1.3 MRRASHPTFEEE

R ATASEIFIE . AN ] JEL B A AL B8 e v
TR BRRTERE, 25 R8BI R SHE ) BT — i BE
A, A% AR DA G A B A Rl 3 AR U HE 1
i RE BN, ASCIEEL 107 eV-20 MeV ) 55 A1
NI o e P A B AR S AN (R & 0.37%)
PR B30 MRS B AR 20 . Sk Rt (H
A O FREH BN 1.03%F1 54.68%) 254F N
WAk o

2 HFREHE

B AINBE kR R TR, SRS
ROV H T, B HABEERE . XA
AT LA BIRRIRIE B0 1 B4R ST CRIASCRT A Y

030201-2



T OMESE: ANFERE R RS R OSSR T

U PR R BTN TE SR, xS
HOR AR Juns b M B SRt . BRUSIS 0 A R0
TR ke=0.276 8, $@5TI72 LI 2 Fim .

0.010

0.008

o
=
S
&

0.004 -

Neutron Flux / cm™2-s™!

0.002

4 8 12 16 20
Distance from Center / cm

B2 BRI T 107 eV-20 MeV H T4 /06
Fig.2 Distribution of 107> eV—20 MeV neutron radiation field
under the circumstance of uncovered source.
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Fig.4 Neutron shielding property of various materials in the
circumstance of different thickness.
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