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Fig. 3 OM images of cold sprayed pure copper before and after heat treatment
(a),(b)as-fabricated;(c), (d) heat treated
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Fig.4 OM images of selective laser melted pure copper before and after heat treatment
(a),(b)as-fabricated;(c),(d) heat treated
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Fig.5 OM images of the interface region of cold spray and selective laser melting hybrid additive manufactured pure copper

before and after heat treatment

(a),(b)as-fabricated;(c), (d) heat treated
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Fig. 6 Stress-strain curve and interface boding strength of cold spray and selective laser melting hybrid additive manufactured

pure copper before and after heat treatment

(a) stress-strain curve;(b) interface bonding strength
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Abstract: A hybrid additive manufacturing technique based on cold spray (CS) and selective laser melting
(SLM) , in which the CS parts after heat treatment were used as the substrate for SLM process, was
proposed to manufacture the pure copper with multiple microstructures and well bonding strength. The effect
of heat treatment on the microstructure evolution and mechanical properties was systematically investigated
by optical microscope (OM), scanning electron microscope (SEM) and tensile test. The results show that
the hybrid additive manufactured pure copper samples were composited of SLMed Cu with semicircle melt
tracks (upper part) and CSed Cu with stack particles (lower part). Meanwhile, the interface between CSed
and SI.LMed part shows low bonding strength due to the mechanical bonding and limited local metallurgical
bonding. However, the CSed Cu after heat treatment shows a large number of equiaxed crystals and twins,
which can effectively heal the interface between the deposited particles and make them metallurgical
bonding. At the same time, the grain of SLMed Cu grow as columnar and will pass through the boundary
of molten pool due to its directional heat dissipation and solidification characteristics, which result into the
metallurgical boding at the interface. The samples show the highest bonding strength of 62 MPa, which is
38% higher than the former.

manufacturing technology based on cold spraying and selective laser melting forming, and point out a new

The current results demonstrate the feasibility of composite additive

direction for the rapid realization of large-size, complex structure and high-precision metal components.

Key words:cold spray;selective laser melting ; pure copper;microstructure ;mechanical properties



