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Joining Technology

© Joining Technology Department

Key responsibilities

Research, evaluation and technical support regarding site customizable joining technology to ensure the

safety and reliability of materials, parts and facilities, including:
- Development and evaluation of repair welding technology for power plant

- Finite elements analysis for residual stress, deformation and microstructure of welds

- Integrity assessment and reliability analysis for piping, structure and welds

- Technical support and training of welding technology to small and medium-sized enterprises
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Technical support for
SMEs

© Major activities and technical support
Development of standard welding procedure specifications (SWPS)

« Overview : Developing SWPSs based on the technical standards for nuclear power
plants and the needs of utilities to ensure safety in welding for nuclear power plants

and help growth of the nuclear industry

(Conventional WPS) (Standard WPS)
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Partners: Sungil SIM, KEPCO KPS, Korea Electricity Association

Support for weld analysis

« Background

- Weld analysis is useful for introduction of new process and fracture analysis

- Helping SMEs with weld analysis can result in their cost saving and higher
product reliability

Prediction of residual stress for groove design

Double X groove

Double U groove

Welding process development for minimize weld deformation

Structural integrity and reliability for small bore pipe welds

« Overview

- Increasing vibration fatigue problems of power plant small bore piping systems

- The frequent fatigue failures of small bore piping connections result in
degraded plant systems and unscheduled plant downtime

- Conducting a number of tests of socket welds for the understanding this
phenomenon

- Developing the socket weld overlay and mechanical clamping device for on-
line repair to contribute to reliability of nuclear power plants

Weld overlay

Mechanical clamping

Other activities
« Technical support for companies in material and component industries
- Evaluation of effect of drawing rate on mechanical properties of welding material
- Non-oxidation joining technology of stainless steel wire
- Evaluation of heat treatment effect for grain size of austenitic welding material
- Training and education for researchers in company’s research institute

« Technical support for companies in part assembly industries
- Failure analysis of welded joints of sintered stainless steel
- Development of WPS/PQR for manufacturing of crane lifting jigs

« Integrity assessment and reliability analysis for piping, structure and weldment

Evaluation of the soundness of socket weld joints through weld analysis

Socket
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Socket weld joint Prediction of peak temperature Prediction of residual stress

modeling distribution
Distribution of residual stress Before: 7.4 mm deformed Aiter: 0.7mm deformed
depending on welding conditions
@ What's up next?
+ Development of welding and repair technology for metal 3D printed item
« Computational analysis for residual stress, deformation, microstructure for welds
+ Development of advanced welding materials
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