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Abstract In this study, effect of core-shell structure on compaction behavior of harmonic powder is investigated.
Harmonic powders are made by electroless plating method on Fe powders. Softer Cu shell encloses harder Fe core, and
the average size of Fe core and thickness of Cu shell are 34.3 um and 3.2 um, respectively. The powder compaction
procedure is processed with pressure of 600 MPa in a cylindrical die. Due to the low strength of Cu shell regions, the
harmonic powders show better densification behavior compared with pure Fe powders. Finite element method (FEM) is
performed to understand the roll of core-shell structure. Based on stress and strain distributions of FEM results, it is
concluded that the early stage of powder compaction of harmonic powders mainly occurs at the shell region. FEM
results also well predict porosity of compacted materials.
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Fig. 1. (a) Scanning electron microscope of Fe powders after sieving, (b) Cu coated Fe powders, (c) load-displacement curves
during powder compaction tests.

Fig. 2 Optical microscope images of compacted powders (a) center region of Fe powders, (b) center region of harmonic powders,
(c) edge region of Fe powders and (d) edge region of harmonic powders.
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Fig. 3. Void fraction obtained from image analysis.
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Fig. 4. Vickers hardness results.
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Fig. 5. Schematic diagram of finite element method.
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Fig. 6. Mises stress distributions of (a) Cu powders, (b) Fe powders and (c) Harmonic powders; plastic strain distributions of (d) Cu

powders, (e) Fe powders and (f) Harmonic powders.
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Fig. 7. (a) Load-displacement curves obtained from finite element
method, (b) plastic deformation distribution of Harmonic
powders at 75 pm displacement.
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