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In an Additive Manufacturing (AM) system emplying the Powder Bed Fusion (PBF) system,
polyamide-12 powder is currently recognized as the general material used. The Polyamide-12
powder's properties include an average particle size of 58 um, a density of 0.59 g/cm3, and
melting point of 184 °C, and can also be to used coat materials for metal powder. For this reason,
the sintering process is similar to the polymer powder and polymer coated metal powder process,
except during the post-process. The polyamide-12 powder has some disadvantages such as its
high cost and the fact that it can only be used for the provided equipment from the maker.
Therefore, this study aims to perform the applicability of new material, polymer and polymer

coated metal, to the PBF system.
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Fig. 2 SEM of Polyamide-6 powder
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Fig. 4 SEM of Polyamide-6 after heat treatment
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Table 1 Specification of Polyamide-6 powder

Density | Particle size | Melting point
(g/em’) (m) ()

Polyamide-12 0.59 58 184

Polyamide-6 0.5 80~90 233
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Table 2 Test of sintering process

Test Result
Temperature (C) 180~200 195
Scan speed (m/s) 3.5~7 6
Scan space (um) 0.3~0.5 0.3
Laser power (Watts) 12~18 18
Layer thickness (/m) 100~200 150

HANEA TG 7mm

(a) Polyamide-12

(b) Polyamide-6
Fig. 8 Comparison of SEM image

Fig. 9 Fabricated specimens by using polyamide-6 powder

X
30gS Pal 150~200C= 10 &7+ 7198t
Il olE Ae7tA WAste] Ads

2,
BN
P‘L
32
K
o

fu

A2E TEEEE 47 FX9f g5kl 1.0 %E X

sl A-2% Shello] Ui 54 229 dfe

0.1%E 49 % 24 SAL vuy 45 3l

B-1,B-29] A= HAE5E Do uEAFAEZ 1,2%
2

5 e B AFFoR Bl Tt A&
3} AEY FARE RS Hon B2E =V
=7 vebdg Btk EE CE 2.0 % oli F
AA7F &9t dder 580 An= A %
EE AEd AR FEoldnh

L3 gte] 2d¥ B4 B ¥ A% 9
B2 R2A8to] Fig. 119] vehfQIth B &g
of el wEh FEAAte] A FEUE Ha

Z(4cm X 5em X lem)ol] 555

= Fig. 100 YERH AT of7]el] A-1,

Sample

Fig. 10 Sintering test result, mold (4cm*Scm*1cm),
powder 30g, sintering process 150~200C / 10

min

(c) Bronze (d) Iron

Fig. 11 Morphology of metal/powder composite sintered
sample

3.0 wt %

2.0wt% 1.0wt %

Fig. 12 Morphology of bronze/polymer composite

28
o,
it
s
29
a2
>,
2,
=
Lo,
2
o
=2
I
ol
ol
Q.

o 11
T&E wolv],D,
A

%0 2 ol
to Iy

e nRA £ FEE
ggste] 24 AE Ax T EHe FHE v
At Btk 5% % YA 1o HAAR
Ao A FA9 FEFe 1.0 % Wel7F 7 <



SN Zsts|X| A 323 M 93 pp. 765-771

September 2015 / 770

Fig. 13 Fabricated specimens by using bronze/polymer
composite
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