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Table1l Nentron absorption cross section of Gd isotope™

Gd isotope Nentron absorption cross section/b
¥Gd 290
1%5Gd 62 540
%Gd 12
¥Gd 255 000
1SBGd 7

>

1-bottom plug, 2-absorber, 3-cladding, 4-spring,
5-upper end plug
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Fig.1 Neutron absorption rod (gray rod) of control rod assembly
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Fig.5 Transmission spectra of 1.7%Gd-06Cr19Nil0 stainless
steel under the neutron energy interval of 0.1~0.5 eV
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Fig.6 Photo of button ingot sample
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Table2 Chemical composition of the samples (w/%)

Sample Gd Cr Ni Si Mn
AQ0 0.00 19.65 9.88 9.90 1.76
A0l 1.87 19.77 9.86 0.92 171
A02 3.82 19.35 9.89 0.91 1.69

AO03 5.79 19.53 9.85 0.90 1.63
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Fig.7 Rolling diagram of sample
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Fig.8 Microstructures of ingot sample: (a) A0O, (b) A01, (c) A02, and (d) AO3
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Fig.9 Morphologies of matrix and second phase: (a) A0O, (b) A01, (c) A02, and (d) AO3
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Fig.10 Cracks of rolled sample: (a) A0O, (b) A01, (c) A02, and (d) AO3
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Fig.11 Appearance of rolled small plate samples: (a) A01, (b) A02, and (c) AO3
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Table 3 Tensile test results of hot rolled sheet samples at room

temperature
Sample Gd content, /% Rn/MPa Ry /MPa Elongation, 4/%
LGO1 0.28 719 512 34.0
LG02 0.94 714 506 41.0
LGO03 2.16 712 554 13.0
___I: .
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Effect of Gd Content on Thermal Neutron Shielding Performance and Microstructure
of 06Cr19Ni10 Sainless Steel

Gu Mingfei*, Huang Dagui’, Zhao Yong?, Liu Yunming?, Wang L uquan®
(1. School of Mechanical and Electrical Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)
(2. National Key Laboratory of Nuclear Fuel and Materials, Nuclear Power Institute of China, Chengdu 610213, China)

Abstract: In view of the requirement of nuclear power plant for the integration of structure and function of neutron shielding materials,
the influence of Gd content on thermal neutron shielding performance and microstructure of 06Cr19Ni10 stainless steel was studied. Based
on thermal neutron shielding calculation and simulation analysis, the melting and rolling tests of Gd-06Cr19Ni10 with different Gd
contents were carried out. OM and SEM results show that the addition of Gd can refine the grain size of 06Cr19Ni10 stainless steel, but it
is easy to form the brittle Ni-Gd second phase. With the increase of Gd content, the area fraction of Ni-Gd second phase also increases
obviously, which makes the plasticity of 06Cr19Ni10 stainless steel decrease, and the rolling property obviously reduce. Combined with
thermal neutron shielding calculation and rolling test results, it is considered that Gd-06Cr19Ni10 can obtain relatively balanced thermal
neutron shielding performance and rolling performance when Gd content is about 1.7wt%.

Key words: integration of structure and function; Gd; 06Cr19Ni10; thermal neutron shielding; rolling

Corresponding author: Gu Mingfei, Candidate for Ph. D., School of Mechanical and Electrical Engineering, University of Electronic
Science and Technology of China, Chengdu 611731, P. R. China, E-mail: 201611080103@std.uestc.edu.cn



