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Study of Structural Reliability of Pipe-Fitting Collet Tool

Chang-Uk Kim", Jin-Chul Park’, Jung-Il Song™*
"School of Mechanical Engineering, Changwon National UNIV.
(Received 24 June 2015; received in revised form 16 July 2015; accepted 20 July 2015)

ABSTRACT

In the present study, the structural safety of the bolt portion and collet tool structure of the pipe-fitting
tool is analyzed by using the finite element technique. Two forces as piston forces with the magnitude of
187.5 Tons are applied to the inner and outer portions of the collet tool, respectively. A structural load of
750 Tons is applied to the bolt portion. In the analysis results, it is found that the structure becomes safe
under the current loading conditions. The reliability rating of the pipe is calculated in this study. The
material properties of the actual material are evaluated by using mechanical testing. Therefore, the material
properties are used to carry out static structural and optimization analysis.
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Table 4 Results of optimization Fig. 10 Local sensitivity
P1 P2 P3 Mass (kg) Stress (MPa)
Existing 282 35 70 112.34 61.2
Case A 282 34 69.5 110.02 61.61
Case B 282.81 36.72 70.72 109.59 60.9
Case C 281.19 34.28 68.28 1143 60.1
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