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Hybrid manufacturing of hetero-
lamellar structured Ti for enhanced
strength and ductility

(a): Schematic diagram of
the preparation strategy

of the sandwich-like het-
ero-lamellar structured Ti
plate. (b) Inverse pole figure
coloring map showing the
interface between the
substrate plate of equiaxed
grains and the printed layer
of martensitic structure.

(c) Room-temperature
tensile properties of the
hetero-lamellar Ti plate,
the printed sample and the
substrate plate.

Additive manufacturing of metallic components enables
not only flexible design but also microstructural tailoring.

In this work, we present a methodology to fabricate a
pure Ti plate featuring a sandwich-like hetero-lamel-
lar structure and a uniform chemical composition by
integrating additive manufacturing (laser powder bed
fusion) and conventional manufacturing. The resulting

layered structure, as well as the gradient microstructure
within the printed layers, induces distinct deforma-
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tion mechanisms across the plate thickness, thereby
enhancing strain-hardening capacity compared with
mono-structured Ti. The hetero-lamellar plate exhibits
an outstanding combination of strength and ductility,
achieving an exceptional uniform elongation of 27%.

This work offers a novel approach to producing hete-
ro-lamellar structures with enhanced properties and
paves the way for process optimization through hybrid
manufacturing.
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