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Abstract

The aim of this research is to investigate a printing process of nylon618-s, particle size between 0.180-0.355 mm, by
Selective Laser Melting process (SLM). This process is based on a heat source from a 800 mW laser diode. First, temperature
distribution by finite element modelling in 2D models was implemented in order to find a suitable laser speed that can
completely melt Nylon 618s with 0.20-1.00 mm in depth. This simulation limited laser travelling speed between 0.50 and

3.00 mm/s. The suitable laser travelling speed from finite element method showed that it should be between 0.5 and
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2.5 mm/s for obtaining a melting depth of approximately 0.1-1.0 mm. Thus, the actual printing tests on a single track was

performed by controlling laser speeds at 0.60, 1.50, 2.40 mm/s. The resulting depth being 0.69, 0.61, 0.51 mm, respectively.

It be can be seen that the experimental results may not exactly match with the simulation results but they still give a

similar trend. Lastly it can be noted that, a higher the density of energy, results in a higher depth value.

Keywords
3D printer; powder base 3D printer; laser; SLM

1. Ui

NSRUNAULUUTIALEINTB rapid prototyping (RP)
lasuanulisnlunquasineoniuy Wy 91Uy
Anssu an1dnenssu n1sunng saudienisesnuiuy
gunsalilelfludinuszd1iu FamsRanidunuuiinmd
Tudagtuiivainuatemaia 819 n1siiuiiuuunen
(fused deposition model, FDM) walulagn1siunann
Youuailalas (Stereolithography, SLA) wag wnalulad
nsfuilagerfeiaiwesiieldlunismasunainedan
(selective laser sintering/melting, SLS/SLM) Tagnns
Fonlfiadesiurivszinvlatiu doudenlfimnzauty
nsldau usdmsuiadesfinsiafia SLS/SLM duiite
laSeufeninunainnatevesianitu lansuanie
wanaRnuians 4 [1] mnuddeadenidweaitesi

1Y a 4

wangauiuTaniud unenuiazshnsiesedludiy
yosnstugUandiFlundnnisnisdusuuuuasuiman
vaulaeldng (selective laser sintering; SLS) lagvin
Anwisnendluaeu 618-s Fsaglunguineslunanafing 7
awsaldiawesnasuvaila luladendnvesnis
waaummﬁuﬁuag fuirdwenawesuazauiilunig
\ndeuiivesiialwes Tnednisilimesivinnisdnuiie
AMUANYBINTTAATY (absorption depth) YouLaLgo s
ansnsavzqadiluifovestanld

R.D. Goodridge waransy [2] livinisfnwiseniuy

LAENAADILASDINUNAULUUAINTRWUUNY (selective

laser sintering/melting; SLS/SLM) @195 ul4 A un

waradnvatey 9 via deanddugun 1 lagn1sinau

v s

BuduINnwaLaasanwrasntiuluannsenunsean

v a

Navsruirmanasasnousasinuluduaud F-theta U

o—

o v o

INIVITARANILAII

q

a' a ¢ @
1n19LAaauNLaLYeItlugy

Ce

€

o A

unnthdnilaeenwuulimelinsTanmasuad 91ntu

=

nsiAdeuNguTessuTUIU (fabrication piston) adlu

BUILNUY Z LL63Qﬂﬂ§QQ8ﬂ’J’]ﬂNQM"ILaM NUUNINT

v
o v

MaoUwaI Ll uTUdAlUIudITuanTN8lAT U TN

q

aaa

pENUUULAENRaaIAnen Bausasldinteiuianuian
Tdnsuuunasuazatgu1sdiufiannnsarieuls wanu
Pymmareuszn15e1d 1) viavesmarainiild 2) afia
vosuatawes 3) Anuirglumsufunnu
Amsulssiiiuressiananafnilddmiuidosius

aufdfianudAyaun)iinasuinalveInaiainied e

Scanning Mirrors

Power
Delivery Piston

Power
Delivery Piston

;nJﬁ 1 Selective laser sintering/melting [2]



MIANFIVING IAINTTUANERS U.8U.

gﬂﬁ 2 Powder Nylon 618-s
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aafi 1 andinnsnanudeuvesudluasu 618-s (Nylon618-s)

(6]
Parameter Value Unit
Heat Conductivity 0.144 W/mK
Density 0.90 g/cm3
Specific heat 2.35 J/gK
a319fl 2 518aziBen Laser Diode
Parameter Value Unit
Peak Wavelength 808 m
Power: P 800 mw
Operating Current 1.30 y
Operating Voltage (DC) 9-12 1%
Focus Rang 1.5-5 in
Diameter of laser beam: d 1 m
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2. JHAUazIsN1MAGaY

Tun1snnasadinn1sAneIn1snasualkas wiadi
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Laser Diode
Al Ty =25 °C z
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h =10 W/m%K Laser o—
y X
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k=0 kphasel +(1-9) kphaseZ (1)
da
Cp =0 Cp,phasel +(1- Q)Cp,phaseZ + Lﬁ 8
_ gpphaselcp,phasel +(1-0) pphaseZCp,phaseZ ©)
4 Cp,phasel +(1-0) Cp,phaseZ

efl 0 = Arvsusnanue (0 =1; Yoauda),
(6 =0; voIUa2)
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= 1 o v I3
k AD ANNITUIANTOUVBIT (/m.K )
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phase?2
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C
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A ' 3
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AIN139ANAY absorption depth diALviniu 0.1 cm™
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iiDs) 1.555ufansSedn Tnpiadeaiivinniseanuuud 1y
A3 eefiud SLM Aildaivivesuainaslunisdu wdeq
anunsoRuiunugeaaiiasafaldin iy 150x150x
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2.4 mm/s lannuaninannin@nvg (section view)

B 0.69 0.61 uag 0.51 mm AU lagvinnsgudn
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