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A Study on the Distortion Control for the Penetration Weldments of Pressure Hull
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ABSTRACT The purpose of this study is to establish the control method of angular distortion
at the weldment of the pressure hull penetration. In order to do it, comprehensive experiment
and FEA were performed to evaluate the distortion behavior for the weldment of HY-100. Based
on the results, a proper deposit sequence for the both sides X groove penetration weldment was
established. In addition, a proper welding sequence was proposed by evaluation of bending
restraint intensity with size and position of pressure hull penetration.
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Fig. 1 Experiment for SA bead-on welding

Table 1. Welding conditions used for experiment

Thickness | Current | Voltage | Speed
[mm] (Al v] (rrenmiin]

10~22 500 30 350~640

Heat input
{cal/mm]

338~617
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Fig. 2 Mesh design and displacement boundary
conditions used for FEA
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Fig. 3 Changes of angular distortion with

Q/Db by FEA and Exp. [1]
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Fig. 4 Changes of transverse shrinkage with

Q/Di by FEA and Expl[l]
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Figg. 5 Changes of angular distortion with
deposited welding pass
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Table 2. Vernfication of deposite sequence
proposed by this study
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Fig. 6 Changes of Ks with size of the pressure hull
penetration
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Table 3. Proper welding sequence with position
of the pressure hull penetration

Position A B C
Ks
) : 3
[kgfmm/radx10°] 69 65 S
Proper sequence A—-B—-C
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