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Abstract The pure Mg powder compacts were successfully fabricated using SPS process. The machined chip
powder showed flake shaped morphology with coarse surfaces, while gas atomized powders were spherical in
morphology with smooth surfaces. In this study, SPS process was used to consolidate the pure Mg powder
because this process allows high density consolidation in a short time. The results showed that increased
sintering temperature from 350°C to 500°C with pressure of 30MPa, the maximum values of the density was
increased from 98.1% to 99.8% of theoretical density, respectively. However, density of the sintered chip
powders was higher than that of gas-atomized powder due to larger contact areas between particles.
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Fig. 3. Optical micrographs of Mg chip sintered at of 500°C as a function of sintering pressure: (a) 10, (b) 15, (¢) 20 and (d)
30MPa.
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Fig. 4. Effect of sintering temperature and pressure on density (a) and hardness (b) of Mg chip.

Fig. 5. Optical micrographs of Mg specimen under load and sintering temperature of 30 MPa and 350°C, respectively as a function
of powder size: (a) machined chip powder75~106 pum, (b) machined chip powder 150~250 um (c) gas atomized powder
75~106 um and (d) gas atomized powder 150~250 pm.
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Fig. 6. Optical micrographs of Mg specimen under load and sintering temperature of 30 MPa and 500°C as a function of powder
size: (a) machined chip powder75~106 um, (b) machined chip powder 150~250 pm (c) gas atomized powder 75~106 um, (d) gas

atomized powder 150~250 pm.
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Fig. 7. Density and hardness variation of the gas atomized powder sintered under pressure of 30 MPa as a function of powder

size: (a) Density and (b) Hardness.

w2} Z7kshd, 500°Ce] A= #AAaTE & UAYTh
ol 500°ColA 2ZFE 74 Fig. 9 & =+ A%
AAY Aol BAste Y A7) F7t o) A=
b A E AR AlEET

Betze} 229 93 49
=
-
2 27) WeE ARIFE F &4 % 5 B

Fig. 8 wlzulg HETT FTHELS 24 LT 350°C
oA B =7] 75~106 pm, 150~250 umE A 4
Aol mAZ4g ez Atk 350ToA 2243
Aol A9 B A7|7}F 75~106 pmo) A 2 73]
H 0o}, 150~250 ymE E2=7)7b 27 et
213} e A4S vdehuden, 24y A7le A&
o A% B2 Al wep & ol e, 73
o] A BAI 7 St el wet B2 AFE
71e F7HE S o4 AATh

Fig. 9 vladlg JEwy 7ERTL SPSTES
£3le 500°ColAN AAS AEA U vAzFE B
oF3 ot AFLE 500°CoM 243 AFAE 350°C
A AxB AFA(Fig. 8) Bt} 71Fo] 79 #ZHA
ke AU AFAE e doH, Lxrt FUHE

ﬂﬁ'-
_?1_,
M oox

Nf-lmmizt'mzﬂoek

Fig. 8. Optical micrographs images of Mg specimen under
load and sintering temperature of 30 MPa and 350°C,
respectively as a function of powder size: (a) machined chip
powder75~106 um, (b) machined chip powder 150~250/m (c)
gas atomized powder 75~106 pm and (d) gas atomized powder
150~250 pm.
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Fig. 9. Optical micrographs of specimen sintered under load
and sintering temperature of 255 MPa and 350°C respectively as a
function of powder size: (a) machined chip powder 75~106 um,
(b) machined chip powder 150~250 um (c) gas atomized
powder 75~106 um and (d) gas atomized powder 150~250 um.
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Fig. 10. Stress-strain curves and compressive strength of Mg
compacts sintered with machined chip powder and gas
atomized powder.

Table 1. Density and hardness of pure Mg compacts sintered under load of 30 MPa using SPS as a function of sintering

temperature and powder size.

Magnesium powder Temperature (°C)

Powder size (um)

Density (g/cm?) Hardness (Hv)

75~106 1.677 335
350
. 150~250 1.703 33.6
Chip powder
75~106 1.730 39.1
500
150~250 1.732 36.8
75~106 1.677 3238
350
. 150~250 1.689 33.7
Atomized powder
75~106 1.721 36.6
500
150~250 1.726 349

Table 2. Density and hardness of pure Mg compacts sintered under load of 255 MPa using SPS as a function of sintering

temperature and powder size.

powder Temperature (°C) Powder size((pm) Density (g/cm?) Hardness (Hv)
. 75~106 1.736 39.8
Chip powder 350
150~250 1.729 38.8
. 75~106 1.734 38.5
Atomized powder 350
150~250 1.738 36.2
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