39 3 Vol.39. No.3

2018 6 Nuclear Power Engineering Jun. 2018

0258-0926(2018)03-0147-04; doi:10.13832/j.jnpe.2018.03.0147

100840

TL353".9 A

Study on Load Limit of Gripping Components in Irradiation Specimen
Handling Tool for Nuclear Power Plants

Liu Huifang, Yuan Zhanhang
China Nuclear Power Engineering Co. Ltd., Beijing, 100840, China

Abstract: The extraction force of irradiation supervision capsules is changed greatly due to the
mounting pattern on the lower reactor internals. The gripping components at the end of the critical
load path are limited by the size of the top plug of irradiation supervision capsules and become the
weakest part of the tool. In order to ensure the safe operation, this paper analyzed the load limit of
the gripping components, and obtains its maximum load limit. Based on the calculation result and
load test, optimization measures to improve load limit of gripper are analyzed, which provides a
reference for the design and improvement of similar equipment.

Key words: Irradiation specimen gripper, Gripping component, Load limit
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. . . Fig.2  Stress Nephogram of Gripper
Table 1 Mechanical Property of Materials Used in

Gripping Components
/MPa
05Cr17Ni4Cu4Nb 1000 580
05Cr17Ni4Cu4Nb 1000 580
14Cr17Ni2 1080
Y
2.1 X

I F1/MPa

236 708 118 165 213

2000~19000 N 3
Fig. 3 Stress Nephogram of Gripper Support
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Table 2 Load Limit Analysis Result of
Gripper Components
/MPa /MPa /N
1000 597 ~24600
1000 213 ~69000
1080 329
~48200
540 65
24600 N
1 2 3
3
3
2
[6]
o=1.1 D=1.26

24600/1.1=22364 N

3
[7]
K=1.65
N
4
3

24600/1.26=19524 N
3

24600/1.65=14909
14700 N

480

05Cr17Ni4Cu4Nb 1180 MPa 3
1.18 29028 N 17593 N
K
0Cr15Ni7Mo2Al
1210 MPa
3
1.21 29766 N 18040 N
K
2684~3131 N
2
3
4 4 24600><4/3=32800
N 32800/1.65=19879 N K
69000
N 49989 N
86655 N
3
5.5 mm 6.5 mm 3
29073 N 17620 N
K
6 mm 6.93
mm 28413 N 17220 N
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