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Abstract

Mechanical properties and neutron shielding performance of concrete with amorphous boron steel fiber have been
investigated in this study. The measurement of this investigation includes air contents, slump loss, compressive
strength, flexural strength, flexural toughness and neutron shielding rate. Four different fiber volume fractions were
selected ranging from 0.25% to 1.0% by volume for the amorphous boron steel fibers. The testing results showed that
the flexural toughness and the neutron shielding rate were increase with the increase of volume fraction for
amorphous boron steel fiber. Based on the result, it is concluded that the concrete with the amorphous boron steel
fiber can be effectively applied to shield the neutron and to improve mechanical properties.
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Table 1. Experimental design

Water to . Amorphous

Type cement ratio Alr c(g/n)tents S(Imum)p boron fiber

(%) ° (vol.%)
Plain -
B-0.25 0.25
B-0.50 52 35+10 150 050
B-0.75 +20 0.75
B-1.00 1.00

Table 2. Mixing proportion for plain concrete
Unit weight (kg/cm®)

wo &

° OPC G S
0.52 49 360.58 840.47 857.15

NOTE : W/C= water to cement ratio, S/a=sand to coarse aggregate
ratio, OPC=ordinary Portland cement, S=Sand, G=Gravel

Table 3. Physical properties of amorphous boron steel fiber

. . Tensile Boron
Thickness Width Length
Type strength  content
(mm) (mm) (mm) (MPa) (0/0)
Ribbon 0.021 1.0 10 22192 488
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Figure 1. Amorphous boron steel fiber
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Figure 2. Experimental setup for neutron shielding performance
test
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Figure 3. Air contents and slump loss of concrete with amorphous
boron steel fiber
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Figure 4. Compressive strength of concrete with amorphous
boron steel fiber
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Figure 5. Load-displacement curve of concrete with
amorphous boron steel fiber
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Figure 6. Flexural strength of concrete with amorphous boron

steel fiber
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Figure 7. Flexural toughness of concrete with amorphous boron
steel fiber
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Table 4. Neutron shielding performance of concrete

Neutron counting rate  Neutron shielding rate

Type

- (%)
Air 36.9 -
Plain 124 66.4
B-0.25 6.1 o
o - 87.8
B-0.75 38 .
— - 91.3
100
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Figure 8. Neutron shielding rate as fuction of fiber volume fraction
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Figure 9. Relative neutron shielding rate of concrete with
amorphous boron steel fiber
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