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Abstract : 3D Printing technology is developing in various prototypes for medical treatment,
food, fashion as well as machinery and equipment parts production. 3D printing technology is also
able to fully be utilizedto other industries in terms of developing its technology which has been
reported in many field of areas.3D printing technology is expected to be used in various
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applications related to 4%industrial revolution such as finished products and parts even it is still

carried out in the prototype model.

In this study, we have investigated and developed conductive resin for 3d printing application
based on reduced graphene oxide(rGO)/Polypyrrole(Ppy) composite and polycaprolactone(PCL) as a
biodegradable polymer. The electrical properties and surface morphology of the conductive PCL

resin based on therGO/Ppy composite were analyzed by 4point—probe and scanning electron
microscope(SEM). The conductive PCL resin based on rGO/Ppy composite is expected to be

applicable not only 3D printing, but also electronic materials in other industrial fields.

Keywords © 3D printing, 4"industrial revolution, conductive PCL resin, reduced graphene
oxide(rGO)/Polypyrrole(Ppy) composite, electronic materials
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[Additive Manufacturing(AM)]& 7]§te 2 T}oF
2t A Eoke] S8 Ha otk FFSEHE 7]
wtog sh= 3DZE  7]&oE  FDM(Fused
deposition modeling) ¥+ SLA(Stereolithography
Apparatus)F ZFAAl0] glom HF{H HX
t)Zel[Computer Aided Design(CAD)]-& &35}
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UM E AF7E BEs] AP glon), Hff
= 9 Aol 9ESt Yl AAoltH4l whet
A, B AgoAdEe 3D ZEgE HEA g
stz shelew 7o) mESAZ Eej7tn
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21, M=

2 Aol A Am= ARES edad
[rGO (reduced graphene oxide)]¥} IE
(Pyrrole)2 Z}Z+ grapheneall(graphene material
company)¥} Sigma-AldricholA] 9] stA.L™
Aol Al g glol ARgsHrh EeHuE
[Ppy(Polypyrrole)&  4sk7]  9lsf ARERE
APS(ammonium persulfate) 2} 234 TEA}QI
EortnegdE [PCL(Polycaprolactone)]-
Sigma-Aldricholl Al Fofistlom Hxo]l HAe]
I glo] ARgSHATE &= AREE DMEFQ} of
AlEE AHEFEd @olA Fdste] o] 4
Al 7 Qlel Argstled, S/(D.1 water)
(A 18 W/cm)= A4 X (pure power 1 +,
FH Fujo]d)EFsto] ARSIl
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(Philips XL30SFEG SEM) Atgstglon, 7k&A
e 5Kv HEAFE 210i4E Hg5tat. ETH
EdrtngsE/EuE EgAer A1/
EZouE EA 7Rte] dAxy EejytnzeiE
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Figl. Electrical conductivity of PCL/Ppy
composite and rGO/Ppy composite resin
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2 dteAe stateAset Ax4
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goll 8ol 7Fse HMxA JaEs 7H‘?=_}5}J_11}
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Fig. 2. SEM images of rGO/Ppy composite based conductive PCL resin; (a) rGO (0.25 wt%),
(b) rGO (0.5 wt%), (c) rGO (0.75 wt%), (d) rGO (1 wt%).
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