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Abstract

At present, FSW(friction stir welding) process is being considered as an actual way for production of various
industrial products. However FSW process involves high temperature and load on the tool during welding.
These are make a difference between FSW machine and general machine tools. From this reason, development
of FSW machine needs very careful consideration on stiffness of machine structure, spindle and moving axis
including machine control system. In this study authors investigate on the trends of technology development of
FSW machine in order to share the information for more extension of FSW technology with related researchers
and engineers.
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Fig. 2 Key components of FSW machine
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Fig. 3 Initial FSW machine (use of conventional milling
machine)
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Fig. 4 Application fields of FSW at oversea
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Fig. 5 Application example on electronic industry for
production of sputtering and backing plate

Journal of Welding and Joining, Vol. 34, No. 3, 2016



(a) FSW (Honda) (b) FSJ (Kawasaki)
Fig. 8 Example of FSW application on auto-mobile in-
dustry at Japan

(a) FSW (b) FSJ

Fig. 9 Example of 2-dimensional FSW machine at do-
mestic (WINXEN)
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Fig. 10 Example of 2-dimensional hybrid FSW machine
at domestic (HWACHEON)
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Fig. 11 3-dimensional FSW test using 5-axis machining
center (HWACHEON)
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Fig. 12 Example of 3-dimensional hybrid FSW machine
with parallel kinematic structure (HWACHEON)
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Fig. 13 Example of z-axis compensation control system
coupled with spindle load/variation of spindle
current (HWACHEON)
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Fig. 14 Example of Tool insertion depth control system
coupled with wireless load cell
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