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Development of incremental forming technology with local heatigg_by laser
irradiation as a quality-products processing technology for difficult-to-form

sheet metals
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Incremental sheet forming experiments with local heatin% by laser
irradiation were conducted using AZ31 magnesium alloy sheets with a thickness of 0.78 mm and pure
titanium sheets with a thickness of 1 mm. Truncated cone shells and truncated square pyramid shells
were formed under various conditions. Then influences of local heating conditions and forming
conditions on formability and product shape accuracy were investigated. Influences of the local
heating / forming process on microstructure and mechanical properties of the formed products were
also examined.
As for Az31 alloy sheet, the rise in the local heating temperature leads to improvement of the
formability, but in the case of pure titanium sheet the formability at high temperature deteriorates
due to the occurrence of pinhole-like defect. Hardness of the AZ31 products varied depending on
work hardening, dynamic recrystallization and grain growth during forming, and became higher as the
local heating temperature decreased.
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