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Quantitative measurement of ceramic uranium dioxide porosity
and poredistribution

HUANG Zhi-feng, CHU Sheng-lin, LIAO Ji-qiao, PU Jian-qiang, ZHEN Ling-zhi
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China )

Abstract: The method of quantitative measurement of ceramic uranium dioxide porosity and pore distribution was
discussed. The results show that the measured value of porosity and pore distribution with four object lens(100X, 50X,
20X, 5X) is more accurate and the curve is more smooth than those with single object lens(20X). The method of image
background grey value is better than the peaking value method for the metallograph grabbed by the low power lens(20 X,
10X, 5X). The peaking value method is better than the method of image background grey value for the metallograph
grabbed by the high power lens(100X, 50X). The number of measured field depends on the fluctuation of porosity
measurement and the measured precision. When the confidence is 95% and the measured precision is 3%, the number of
measured field is 300—330.
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Table1l Object lens and measured scale of pore
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Table2 Area fraction of pore in equivalent diameter

with all levels

S B i ‘ﬂ@ﬁﬁ%ﬁ%‘
AP A N AN A
0.200 0~0.282 5 (d) 0.013 1 0.0108
0.282 5~0.399 0 (d) 0.030 6 0.036 6
0.399 0~0.563 6 (d3) 0.084 8 0.095 2
0.563 6~0.796 2 (d3) 0.2190 0.254 6
0.796 2~1.120 0 (ds) 0.490 0 0.479 3
1.120 0~1.588 6 (d) 0.618 1 0.761 9
1.590 0~2.244 0 (d5) 0.807 4 0.8125
2.240 0~3.170 0 (ds) 0.608 0 0.733 6
3.170 0~4.480 0 (do) 0.550 1 04114
4.480 0~6.320 0 (dy0) 0.3306 0.261 3
6.320 0~8.930 0 (d,;) 0.2772 0.138 5
8.930 0~12.620 0 (d;,) 0.2420 0.207 6
12.620 0~17.830 0 (dy3) 0.203 0 0.116 2
17.830 0~25.180 0 (dy4) 0.107 6 0.149 0
25.180 0~35.570 0 (dys) 0.069 6 0.169 7
35.570 0~50.240 0 (d;) 0.052'5 0.1202
50.240 0~70.960 0 (d,7) 0.0412 0.094 3
70.960 0~100.240 0 (dy5) 0.043 7 0.057 3
100.240 0~141.590 0 (d;o) 0.033 4 0.047 6
141.590 0~200.000 0 (d>o) 0.044 6 0.024 5
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Fig.1 Pore distribution diagram with four object lens
(100X, 50X, 20X, 5X) measured
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Fig.2 Pore distribution diagram with

single object lens (20 X)) measured
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Fig.3 Grey-scale pictures of ceramic uranium dioxide
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Fig.5 Pictures of ceramic uranium dioxide pore with

different measured methods (20 X)
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by object lens (100 X)
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by object lens (20 X)
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Fig.7 Pictures of ceramic uranium dioxide pore with
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