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Optimal Printing Conditions of PLA Printing Material for 3D Printer

F e
(Do-Hyun You)

Abstract - The purpose of this study optimizes the conditions of PLA printing material for 3D printer. Deltabot type 3D
printer is used. The ranges of printing temperature, printing speed, and infill density are 195~215C, 10~70mm/sec, and 10
~100% respectively. From the results of printing temperature, printing quality is almost same every printing temperature.
From the results of printing speed and infill density, printing quality is excellent under 40mm/sec, and over 50% respectively.
Surface roughness is 2.28 ymRa at 205C, 10mm/sec, 100%, and is 5.93 ymRa at 205°C, 70mm/sec. Surface roughness is directly
proportional to the printing speed, and is inversely proportional to the infill density. Objects fabricated PLA printing material

adhere bed at room temperature.
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Fig. 1 3D printer used for Fig. 2 PLA printing material
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Table 1 Printing conditions for surface roughness of cube

_ _ Infill
o gYen EsT :
= () (mm/sec) De(r;/os; ty
Samplel 205 10 100
Sample2 205 40 30
Sample3 205 70 10
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Fig. 7 Stackable principle of FDM type 3D printing

32 3D Z¥H Y& PLA UZHE 84
321 PLA HRMIES £g HE 24

I 2= 2 g0 ARSSE 3D ZEH &8 PLA HIMHEY]
FQ HE BAMmott ¥ 28FE PLA ZIHHES gistile
(C3HO02n2Al, 2 HES SZHIE FAISHH polylactic acid >
90%, n,nethylene bistearamide <5%, typical antioxidant<5%,
typical pigment(5%= A% 0] QL.
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¥ 2 PLA LTMWEY FQ AR\
Table 2 Main ingredient table of PLA filament

q2 ZeH] qE il
PolyLactic Acid >90% | Typical antioxidant <5%

N,NEthylene

. . <5% Typical pigment <5%
Bistearamide

£% : www.reprappertech.com
32.2 PLA IZHIEY 3I5HE §4

2 Aol AFESH 3D ZElH £8& PLA "SHEY] g}
sts E47oltt. BERE PLA ZIHEE density 1.24g/cm’@
3°C71%), melting point 160°C, thermal distor-

tion temperature 707C, tension speed 6mm/min, ultimate
elongation 145%, diameter tolerance 1.75+0.03mmO]C}.

¥ 3 PLA IMIEQ S8 4
Table 3 Chemical properties of PLA filament

s st =4
Density 1.24g/cm’23C 71%)
Melting point 160°C
Thermal distortion temp. 70T
Tension speed 6mm/min
Ultimate elongation 145%
Diameter tolerance 1.75+0.03mm

Z£% : www.reprappertech.com
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Table 4 Criterion table of printing status
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Table 5 Analysis table of surface roughness for cube

22 | we | 13 | 28 | 339 | 43 | 58 | @R

Samplel | pmRa | 231 | 221 | 233 | 230 | 226 | 228

Sample2 | pmRa | 425 | 432 | 438 | 430 | 428 | 431

Sample3 | pmRa | 595 | 593 | 593 | 593 | 593 | 593

332 PLA IHHHE EHMEH 24

# 6~102 PLA ISPHEQ ZHFAS HIIAZO] metbA
E£9E59 ESYMHE HIuSILE EH¥XT0EE EYH2E 195
~215C, EY4E 10~70mm/sec, infill density 10~100%Z
AFoltt. PLA HZHEE S50 Alges 82 T
A D FA2A, BEsEs HwA ust 284 3119
AHE ZEo|AHEZEA DRA0H RMQAa7 ALt olitshers
dgr =5 2 WAZI7E ol BEG0] 2426101 7|20
= HHH, S7l0] okt £ E0] 60T Ol&t9] 2LoA HEY
g goZ 4 Atk
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B 6~1002FE, EH2LE 195~215CE A™sUC}. B2
e A &Y 4™ 79 59t SHAEIE Holal Qrh
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E 6~1022HH, EYEEE 10~ 70mm/secE AESHALE
E2EH A EY2ro dd E95T 10mm/secd o, infill
density 10%0lA= SEAE7 ‘HEO|AL LHE, infill density
50~100%0lM= EHAEN7E ‘P4"otA LIEFTE

A EYero] 24 EY5E 40mm/sec W, infill density
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10%01A= SAEN7E ‘HEOIALL LI, infill density 50%0l
Ae ESYME LAY HE, infill density 100%014=
EYMEN} oA LIERITH

Tol A Sk 2d S8$E 7T0mm/sec® M, infill
density 10%01A= EZSAEIZE LR, infill density 50%01A1=
ZYMEF HEOAL VHE infill density 100%0IM= £
AEI7E ‘HEOZ LERITH

AdEFoz A £kl 44 E8srrt 1Y gojs &Y
eV ‘R4, EEEE WE e EYAE SR U
EHLTE.

3.3.2.3 Infill densitydl]l WE ESAE 24

T 6~10CEEH, infill density® 10~100%% AAHACH
TE2RE YL 195ColA] infill density 10%Y mj= =gt
Ei7 ‘U EYLT 200~215°C, infill density 10%0141 £
£ 10mm/sec W EHYEI7 ‘HE, EH5E 40~ 70mm/
secd WiE EHYE7F HE AL W OZ UEITE

A &yero AX infill density 50%Y W, YKL
10mm/secOl A= EHHEPL 25, EHEL 40mm/secOlAl=
SYUH7E oAU HE, EY9E5E T0mm/secollile &Y
AE7F HEOIAL LHE O = LERKTH

& £¢2ro] AA infill density 100%Y ), E¥EE 10~
40mm/secollAl= EEMEPE 5, EHSE T0mm/  secOllA]
= EHYEV ‘HE'CZ UEITH

AEFOZE A EYHLo| 4A infill density/} =& mjol=
ZTAER7 ‘947, infill density’t @S mols AR U
WO LIEITY.

¥ 6 PLA ISHIE EHYEIEH2L : 195T)
Table 6 Printing status of PLA filament(printing temp. : 195C)

nfill Density
(%) 10 50 100
2T (mm/sec

10

70




E 7 PLA ZEHE EH4EI(EZET  200T)
Table 7 Printing status of PLA filament(printing temp. : 200T)

Trans. KIEE. Vol. 65, No. 5, MAY, 2016

¥ 9 PLA ISHIE EHMEIEE2E : 210T)
Table 9 Printing status of PLA filament(printing temp. : 210C)

¥ 8 PLA ZZMHE EYMHI(EYRE : 205T)
Table 8 Printing status of PLA filament(printing temp. : 205C)

Infill Density| Infill Density
(%) 10 50 100 (%) 10 50 100
ST (mm/sec) = (mm/sec)
| mmm
SedH B © ©)
w @ag
ze9n) £l o o
: Lol
E2ue = © °

¥ 10 PLA ZIE SZAEN(
Table 10 Printing status of PLA filament(printing temp. : 215C)

EYRE : 2157)

Infill Density Infill Density
(%) 10 50 100 (%) 10 50 100
£ (mm/sec) =5 (mm/sec)
S H O ©)
= x o
S H x o)
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BELZNEREH, £YEE 10mm/sec, infill
density 100%(EH&H ‘249 wo] B 5H A=
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