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Reliability of Test and Measurement for Hydride Reorientation

Chen Le, Xie Meng, Pei Qilin, Dai Xun, Xu Chunrong

Science and Technology on Reactor Fuel and Materials Laboratory, Nuclear Power Institute of China, Chengdu, 610041,China

Abstract: The effect of circumferential stress and thermal cycles on the hydride orientation
factor(F,) of N36 zirconium alloy tubes after hydriding has been studied, and several deviations
during the test and the uncertainty of measurement for F, has been mainly analyzed and computed.
The results show that, the uncertainty among different layers in the same sample is larger than that
among different samples in the same condition. A type uncertainty which results from the heat
treatment, cutting, hydriding and reorientation test plays the key role, and the measurement software
and personal error is relative smaller.
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Fig. 2 Different Fields in Same Sample

Fu
1
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Fn 0.29~0.40
100~200 Fn
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1

1
Table 1 Experimental Data of Hydride Reorientation
- N40 No Fn N40 NO Fn
95-1-1 95-1 85 219 0.388 52 171 0.304
95-1-2 95-1 83 190 0.437 67 181 0.370
95-1-3 95-1 47 141 0.333 31 115 0.270
110-1-1 110-1 60 134 0.448 46 128 0.359
110-1-2 110-1 41 132 | 0.311 31 111 0.279
110-1-3 110-1 48 128 | 0.375 23 101 0.227
110-4-1 110-4 48 117 0.410 35 83 0.422
110-4-2 110-4 57 158 | 0.361 53 171 0.310
110-4-3 110-4 50 165 0.303 60 178 0.337
- Ny | No Fy Fq
95-1-1 95-1 35 121 0.289 0.337
95-1-2 95-1 42 132 | 0.318 0.382
95-1-3 95-1 29 104 0.279 0.297
110-1-1 110-1 41 110 0.373 0.395
110-1-2 110-1 26 93 0.280 0.292
110-1-3 110-1 31 107 0.290 0.304
110-4-1 110-4 40 119 0.336 0.386
110-4-2 110-4 42 142 | 0.296 0.323
110-4-3 110-4 57 129 | 0.441 0.354
““95-177 95 MPa 1
0.103 25%
2 3 F.
110-1-3 F,
0375 0.227
2.2.1
JIF1059-1999
1
Max(F,) — Min(F,)
U, (Fn ) = — 3
CxF,
Usa A C
3 C=1.64
95-1 110-1 110-4
Fu
Fa 15.29% 18.79%  10.85% 3
3
Ua =14.98%
2.2.2
3
3 F.
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2 3 2.3.3
Ua =19.34%
0 o [e]
2 o, 99% 40°+5
Table 2 Uncertainty of Different Layers 5 5
in Same Sample % _
p Ugs=
95-1 95-1 95-1 110-1 110-1 1.06%
Fu 16.47 19.36 8.06 22.10 27.95 4 Fn
Table 4 F, with Different Segmentation for
110-1 110-4 110-4 110-4 — Hydride Thickness
Fa 1806 | 1822 | 1918 | 2470 _ 1 2 3
1 85/219=0.388 35/121=0.289 52/171=0.304
23 B 2 88/228=0.386 39/130=0.300 57/187=0.305
2.3.1
5 F.
ASME B811 15 pm Table 5 F, with Different Segmentation for Hydride Angle
1 2 3 4 5
150 31/107 30/101 47/128 28/104 31/115
=0.290 | =0.297 | =0367 | =0.269 | =0.270
5 370 31/107 30/101 48/128 28/104 31/115
50 um 75 um 100 pm =0.290 | =0.297 | =0375 | =0.269 | =0.270
3 20° 31/107 31/101 48/128 29/104 31/115
=0.290 | =0.307 | =0375 | =0279 | =0.270
5o 31/107 31/101 48/128 30/104 31/115
3 Fu =0.290 | =0307 | =0375 | =0.288 | =0.270
Table 3 F, with Different Segmentation for 5 31/107 32/101 48/128 30/104 32/115
Hydride Length 0290 | =0317 | =0375 | =0288 | =0.278
1 2 3 4 5
100 um 29/91 23/97 56/125 | 43/123 | 39/104 2.34
H =0319 | =0237 | =0448 | =0.350 | =0375 B811P 15
75 um 31/107 | 23/101 | 60/134 | 46/128 | 41/110
K 0290 | =0228 | =0.448 | =0359 | =0373 pm
50 um 46/157 | 28/117 | 65/145 | 50/139 | 44/118 2
H =0.293 | =0239 | =0448 | =0.360 | =0.373 1
3 3
B U =2.11% 2 40<= 2
2.3.2 15 pm
2 6
1 2 6 Fu
2 Table 6 F, with Different Segmentation for Hydride
Branching and Continuous Change in Angle
1 2 3
2
1 53/124=0.427 51/131=0.389 61/143=0.427
2 55/129=0.426 54/137=0.394 64/149=0.430
2 3
UB4:0.65%
235 B

U32:1.35%
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