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Optimal Design of “°Co Radiation Shielding Device Based on
MC Method of Inclination Sensor
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Abstract ; The independent research and development of the " cucurbit" robot in the labo-
ratory requires the tilt sensor to provide real-time feedback on the angle of rotation of the
arm during the automatic dressing process. In view of the weak radiation resistance of elec-
tronic components, this paper designs a radiation shielding device for the inclination
sensor,and uses the MCNP program to establish the shielding device model. Analyzing the
radiant flux of the five surfaces, the thickness of lead on each surface is optimized. The

weight of the entire shield is studied ,and the effect of the opening holes on the overall per-
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formance of the shield and the relationship between the radiation attenuation and the dis-

tance are investigated. The radiation shielding device designed in this paper is proved to be

reasonable as a model for shielding y-rays under high radiation field.

key words ;inclination sensor; MC simulation ;radiation shielding ; optimized design
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Fig.1 Scheme of entire irradiation chamber
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Fig.2 Schematic diagram of the shield
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Fig.3 Shield model diagram
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Table 1 Three-sided flux comparison

(Bq - em™)
JE R 8/mm 2 STH 45T 6 ST
1 1.64x10"  1.06x10" 1.41x10"
3 1.54x10"  9.52x10° 1.22x10"
5 1.42x10"  8.69x10° 1.07x10"
10 1.11x10°  6.54%10° 7.74x10°
20 6.45%10° 3.72x10° 4.07x10°
40 1.92x10° 1.27x10° 1.16x10°
50 1.06x10° 6.02x10° 6.11x10°
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Fig.4 Front shield effect diagram
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Fig.5 Side shield effect diagram
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Upper and lower shield renderings
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Fig.7 Shield hole flux comparison chart
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Fig.8 Flux-distance relationship diagram
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