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Laser-assisted incremental sheet metal forming process to obtain complicated shaped
and small grain sized product

Tanaka, Shigekazu
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Fundamental research on micro structure control in laser assisted incremental
sheet metal forming process, basic function of which was forming a flat metal sheet into a complicated
curved shape, was conducted.This process will be useful for titanium or stainless steel medical
prostheses, also conventional sheet metal press operations.

First, by using experimental and numerical means, it was confirmed that the strain introduced by
incremental forming process was very large. Next the formability and the surface roughness evolution in
stainless steel thin sheet that had small grains were examined systematically. Last, the micro structure
of heat-treated incremental sheet metal formed products were observed with electron backscatter
diffraction method.
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(a) Square cup obtained multi-pass process
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Blank : Aluminium
Lubrication : MoS 2
Feed : p = 0.1 mm/rev.
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Blank thickness: {, =0.2 mm
Tip radius: r, =1.0mm
Vertical tool feed p, = 0.1 mm
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(b) With laser heating (P = 100W, w = 0.2mm)
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Beam spot diameter: 2w =1.0 mm
Fy Beam Power: P= 10 W
10~ 10 My | Forming speed: vp = 1.0 mm/s
= My Indentation: o = 0.5 mm
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(Spot size 2w=1.0mm, power P=10W, v=1.0mm/s)
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(Blank: t;=0.2mm, tool: r,=1mm, feed: p,=0.1mm/rev.)
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