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Abstract

Polymers for laser sintering were needed in order to fabricate the articles with the three-dimensional
duplication equipment of SLS (selective laser sintering) process. The thermal properties, particle size,
distribution, and shape of polymer powder had a close relation with the processibility of laser sintering.
In this study, we prepared new polymer powders with uniform size and higher bulk density by wet
process. Wet process consists of several finely-controlled steps such as dissolution, nucleation,
propagation and crystallization. Several additives were added to improve the thermal, rheological, and

flow properties.
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Table 1) Physical property of Polyamides
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Fig. 1 Hydrogen bonding amangement in PA-(6, 12)

crystal lattice.
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Fig. 2. Moisture sensitivity of Polyamides.
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Fig. 3 Temperature control of in reaction time
a: dissolution step, b: nucleation step
c: growth step, d: crystallization step
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Fig. 4 Pressure coefficient of in reaction time
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Table 2. PA-12 powder obtained from high pressure
crystallization of PA-12, TiO; etc.
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Fig. 6 The particle size distribution of PA-12 powders

.

Fig. 7 Morphology of PA-12 powders

Poifiche aive conbivl

Particle stea { m )

Low = Variable —— = High

Fig. 8 Dependence of particle size upon reaction control

49-E Fig. 9)°lA Ko
(Hardness)”} 743}
4w Qs vt o

Ty PA-129] A =]
2 Fig. 109k 2o #47F Atz oo} A7) ofa
Yzre] BE7E A A= A

K
e
o,
o
o
=
b
o
f
12
QL
£
2



waAxE Ao 5848 FAoF 3t
aoglewn, of&y HEY Sk Fg  FA(sieve
analysis machine)2] &-&-9]
A2 Azl 9
EvdsA 2xEs

nol A whsh ol @e] wi§ Wit

gl o] A

[¢]
H=dl Fig. 12) ol AEAFA o] Aol 73
o7 2AZA Y YaFF FAHANA Eof FEel
o

i)
Lo

ofj
o
1o
=
]
ox
oif
e R
oX,
ofl
il
iy
Lo
NI
3

=
>

7 olRold 27 ARAAA £3

Meopt o, B2
= g = 1_ fo fr M
1 = b o 2
mtm T j; o ot H
O
S oh I oh
Elwk
ﬂllO o At
e L2 =
N o off
X0 Ny
o B or =
23 o
o M % u
—= 29
L -~ o
- mi‘j e o
B0
S o T

rr

=
=)
[\e]
[\)
[\S)
@)
32
N
BN
=l
o
=)
T
&
(o}
S
_4_4m5
2
B o
oX,
1o off ot mr 2 N H ox off oo 2 o o )y lo &

oA Fwe 4 el
Jo] Az o]Fo] A A F3t
u‘ 1 110 g +0 10 E1o0 ] 00 |ﬂﬂ-|ﬂ=ﬂ Fig. IZ-B), E]Et}‘l— ?:}X]-aé/\O]‘O] %:ﬂ-i]
i rim BEA XE e A

Fig. 9 The particle size distribution of PA-6 Zofl= vlghe] §Hx] Rl o=
T2 8Fe] & Z-(layer by layer)oll 2]

oA FEAJo] Y&s| o]Fo] A=A g

B o] ol APEAR 2ozt A
% A1 tFig. 12-C).

ol ooft £ 3@ ox K

ilh)

q

o N mo oL fof XN YO oft il ox AT
‘Wiﬁoﬁ

tlo
1
T
N,
El
>
o
ol
o
ne i
Ty

o

ol
=
Moo

a2y

fu)
ot
o

18 4
>
)

(A oy
o

M
My oy M
e}

_,4

=
o

2

ME Pe oot oft

BN

2

e L .

-

L M LE R R S

in iy ia oot g lgle)

03 SFFE | Bl poem) o Siow pubiliny, PRI, SToot e o

Prodyimen puveedod (v bre Bt |
A rafier of OFaREETEE

s tion i toaten (i) {%

okl e R Lk omm

II1I1 T 100 oo 1oo@ !II?II |
Fig. 10 The particle size distribution of PA-12 —
. . 0 . i o s P Ll B

Fig. 12 The fabricated articles prepared by laser
sintering of PA powders.
A: PA-12 (crystallization)
B: PA-6 (crushing), C: PA-12 (crushing)
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