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Uncertainty Analysis of Foam Density Measuring
in Radiation Transport Experiment
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Abstract: Foam material of low density is the preferred medium for X-ray radiation
transport experiment, and the low energy X-ray radioscopy is the important technology
for foam density measuring. The every error origin in the process of foam density meas-
uring was investigated. According to the international general method, the component
uncertainties were combined and expanded respectively to obtain the uncertainty evalua-
tion. The results indicate that, the horizontal resolution is over 10 pm, the measuring
uncertainty of density is under 4. 7%, at the same time, it has applied in SG ] physical
experiment successfully, and has acquired satisfactory effect.
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Table 1 Uncertainty analysis of standard density
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Table 2 Thickness parameters of standard steps
P 6 YN & A AR B YR/ pm FEIERE 2/
81 %2 W LHRR/S EIER/S %55 K 556 K
1 5.129 5.207 5. 244 5.280 5.302 5.135 5.216 0.073
2 5. 287 5.412 5.445 5.312 5.282 5.312 5.342 0. 069
3 5.167 5.177 5.305 5. 287 5.247 5.292 5.246 0. 060
4 5. 360 5. 350 5.292 5. 305 5.287 5.392 5.331 0.043
) 5.512 5.380 5.370 5.282 5.263 5.382 5.365 0. 089
6 5.282 5.280 5.382 5.365 5.512 5.385 5.368 0. 085
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Table 3 Thickness of standard steps and

gradation of single experiment

a JELRE/ pm Wi K
1 5.22 129.1 113.9
2 10. 56 145.9 113.6
3 15. 80 160. 7 113.8
4 21.14 171.7 113.4
5 26.50 190. 8 113.7
6 31. 87 202. 3 113.7
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Table 4 Gradation-thickness fit results

of standard steps

B 2 YT S YA
PRI/ B/ % B/ %
5.22 1.2 0.8
10. 56 0.3 1.3
15. 80 1.2 0.6
21.14 0.0 0.6
26.50 1.7 0.8
31.87 0.9 0.3

Fitting curves with different index for same data
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Table 5 Aggregate table of uncertainty
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Fig.2 Resolution test image
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