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Microstructure and Mechanical Properties of Hetero-Structure Metallic Materials Produced by Harmonic Structure Design
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Fig.2 Appearances of (a) an initial Ti powder and (b) a MM 90ks Ti
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Fig.3 Cross-section of a MM 90ks Ti powder.
(b): An enlargement of the squared area indicated in (a)
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Fig.4 An image quality map (EBSD image) of pure Ti harmonic
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S by SPS)
Pure Ti
10 | Initial powder Compact
=
© 30
&
=
3
520
o
[
10
o | |
MM360ks (Harmonic) Compact
40
R
< 1 Shell
230 H Core
=
D
z
Ezo
[
10 |
0 4
0 o W o w o w o w o w o w o o
fT2-RAHAREBERERITR IR
Vickers hardness , Hv/kgf-mm?

Fig.5 Hardness distribution of pure Ti sintered compacts.
(a) An initial powder compact and (b) a MM 360ks compact
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Fig.6 Image quality maps (EBSD images) of (a) Ti-6Al-4V and
(b) SUS304L harmonic structure compacts
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Fig.7 Nominal stress-nominal strain curves of pure Ti compacts
with/without the harmonic structure
Table 1 Mechanical Properties of pure Ti compacts with harmonic
or homogeneous structure
Pure Ti Microstructure _
Homogeneous Harmonic
0.2% Proof Strength (MPa) 371 547
Uniform Elongation (%) 86 9.8
Tensile Strength (MPa) 490 619
Total Elongation (%) Nz 304
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Fig.8 Nominal stress-nominal strain curves of pure Cu compacts
with/without the harmonic structure
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Fig.9 True stress-true strain curves and strain hardening rate (SHR)
curves of (a) pure Ti and (b) Ti-6Al-4V compacts
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Fig.10 True stress-true strain curves and strain hardening rate
(SHR) curves of SUS304L compacts
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Fig.11  Fractography of a pure Ti compact with harmonic structure
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