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B4C/Al HA MR 1 5 22 5008 LR e JEAIC; KA
PRV VA 1P B R R AN U B4C/AL G KL
ST IE S RS A TR R RN PR R,
SISy e~ 0-66%% il e=071x x LR (cm).

[1] Tsubota M, Oikawa M 2005 Bull. Iron Steel Inst. Japan 10 25

[2] Moldoban P, Popesus G 2004 J. Metals 56 59

[3] Mohantya R M, Balasubramaniana K, Seshadri S K 2008 Mater. Sci.
Eng. 498 42

[4] Du Pont J N, Robino C V, Mizia R E 2003 J. Mater. Eng. Perform 2
206

[5] Lindquist K, Kine D E, Lambert R 1994 J. Nucl. Mater. 217 2223

[6] Kenneth D 2009 Nuclear Engineering Handbook (New York: CBC
Press) p152

[7] DingHD, Qian Y C,Fu S L, Sun M Y, Zhen X H 2006 J. Acad. Arm.
Force Eng. 20 88 (in Chinese) [ ] #7R, £ME )11, {49552, FMUI A,
efs 2006 2 HH L T RE2% B3R 20 88]

[8] Peng KW, Wu WY, XulY, TuG F 2008 Rare Metal Cemd. Carb. 36
16 (in Chinese) [ 1] i, 2SI, fRER K, WRiglE 2008 Fif &8 5
a4 36 16]

[9] LiP,RuHQ, Yue X L, Yu'Y 2009 Rare Metal Mater. Eng. 38 536 (in
Chinese) [ i, 42058, 787152, Wt 2009 #f & @A RS T
38 536]

[10] Zhang P,Li Y L, Wang W X, Gao Z P, Wang B D 2013 J. Nucl. Mater.
437 350

[11] ShiJM 2011 M. S. Dissertation (Mianyang: China Academy of Engi-
neering physic) (in Chinese) [47#H§ 2011 fifl -1 2= 47 18 3C (43FH:
TR BT

[12] Yin W, Liang J Q 2003 Chin. Phys. B 12 599

[13] Song Y S, YeYL,GeYC,LiLH,QuL S, Jiang D X, Hua H, Zhen
TLZH L XQ,LouJL,Lu F, Fan FY, Cao Z X, Li Q T, Xiao J
2009 Chin. Phys. C 33 860

[14] Moosakhani A, Nasrabadi M N, Timuri B 2011 Nucl. Eng. Des. 241
1459

[15] Marshall R, Richard A, Arthur H, John R 2007 Nucl. Instrum. Meth-
ods Phys. Res. Sect. B 261 90

[16] Zhang F Q, YangJ L, Li Z H, Ying C T, Liu G J 2007 Acta Phys. Sin.
56 3577 (in Chinese) [FVERR, B @G, 4% 1E %2, N4li[F], X)) 2007
PR 56 3577]

[17] Kalaiselvan K, Murugan N, Parameswaran S 2011 Mater. Des. 32
4004

[18] Dai CJ, Liu X Q, Liu Z L 2013 Nucl. Tech. 36 17 (in Chinese) [#i%
I, A EE, XFR) 2013 4R 36 17)

[19] Zeng X M, Zhou P, Qin P Z, Bao M, Guo G S, Xu Z Y 2011 Nucl.
Tech. 34 188 (in Chinese) [ /Lo, MG, Z& 15, 607, 267K, ¥F
H % 2011 ZHA 34 188]

[20] Zhao M Y, Yang B, Liu Y B, Zeng L 2011 Energy Res. Manage. 4 23
(in Chinese) [ % 2, U, X SCER, 4% 2011 eV 70 158 BE 4
23]

[21] Mao X Y, Wang M, Zeng D C 2007 Atom. Energy Sci. Tech. 41 404
(in Chinese) [BZ 5, £H, W& 2007 Ji1BeR - HAR 41 404]

222401-5



#) 38 % 3§ Acta Phys. Sin.  Vol. 62, No. 22 (2013) 222401

Shielding property calculation of B,C/Al composites
for spent fuel transportation and storge

Dai Long-Ze" Liu Xi-Qin Liu Zi-Li Ding Ding

( Institute of Material Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China )

( Received 24 May 2013; revised manuscript received 6 August 2013 )

Abstract

MCNP program is used to calculate the neutron transmission coefficient of 3-9 cm-thick neutron absorber material B,C/Al
composite with 5%—15% B4C content in air, water, 200-1400 ppm (1 ppm=10~°) H;BO; solution, irradiated by 0.5-20 MeV neutrons
and 2U thermal neutron fission source. The results show that the transmission coefficient of B4C/Al composite decreases with the
increase of the content of B,C and the thickness of material, but increases with the increase of neutron energy, and has little influence
from the variation in H3BOj solution concentration. A better shielding effect of B,C/Al composite is displayed in water than in H;BO;
solution, and a “reversal” phenomenon of the shielding effect occurs in air. The neutron transmission coefficient is almost unchanged
with neutron energy when neutron energy is higher than the 5-15 MeV. The neutron transmission coefficient of B,C/Al composite
irradiated under a fission source is lower than under a steady 20 MeV neutron source. Ranking the shielding performances of media,
the sequence is H3BO; solution > water > air, and the exponential decay relationships between neutron transmission coefficient and

—0.71x —0.669x

thickness of medium can be expressed as e and e , where x is thickness of medium in cm.
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