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Development of cloud-based Automation 3D printing system

Chang Hyun Jo', Gi Chang Lee’, Ga-Ae Choi, Chang Hun Cha’, Hee Seo Choi’

+
Seong Jin Kim"~ and Ju il Yoon"
* School of Mechanical Engineering, Hansung University

Key Words: Automation(A}5 3}), Conveyor Belt 3D Printer(Z1H] o] E 3DZ HH), Cloud(Z=}$=), Dual
Nozzle((F ¥4 =%), Server(~] ™), FDM 3D Printer(FDM 3D~ 1 E)

EH: FoeE FHY AME VW R sto, 9AOR ZHP P ¢ e ALEs 7EE Ui Zd
BS AlFste] olek AeAn. AAe T s A50R ZAYD 5 gl Adojo] ME F ] ¥
=E 7}11 FDM 3DX&E 0|3, 7o =55 o] &3te] &o e ddER AXHE A F5to] A X

oY E9=S

AA Rk O}D} o] ZR¥E= AHE Faf 9l % AT 912
pj. T

u ofe] ALgAS]
Aol A9 flol 9540 gord 4 2lo] nel Ao g

PR ZIdE o Qo

Abstract: Based on the server in the Cloud form, we build a system that can be printed remotely. Also the
system links with printer which we invented. The invented printer is a 3D printer with a conveyor belt that
can be printed continuously amd easy to remove support by building support with filaments that are soluble
in water using dual nozzles. The printer can be checked amd managed through a server, and it can process
multiple printing continuously without human intervention. Therefore, it can be expected to expand into
related businesses.
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Fig. 1 Development of cloud-based automation 3D printing system
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Fig. 3 The generation of support for objects in the air
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Fig. 6 Conveyor belt
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Fig. 7 The removal process of a support of a result using PVA filament
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Fig. 8 IoT system based on the Cloud form
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Fig. 9 Schematic diagram of tension retention system
FE3E FAwEe A%, TwEun Rask A A5 2ol 2] g el mA)

e HEAAY =2 & gk ey HENAY = ued 5

o AY HefolH shtetE EAIF 4 BP, o

= )
o, A= AY wZe] opyl AFwZo wBH Y asvon T
o)

ofl

ngste] B3E Axsarsict.

e, FAnmEe o g3 J1EY TAHEL & & F .
& AN A g, AROE okl A g AAE ol Fh:
) 29 A AFAIER T o g

b
o
GEA7]0 58S =90

223 A9 Aok B EAl sid

SRA FEAdAM AAES e FES AAske] ™Y ARk, 7hFo] AdEd s AR
Aol ME S Al ztgt A} 1o wE o7 7hx] FAHEe] LASESATE (Fig. 10 Exisiting conveyor
belt)



8 Jo Chang Hyun- Lee Gi Chang: Choi Ga Ae- Cha Chang Hun- Choi Hee Seo- Kim Seong Jin

Fig. 10 Existing conveyor belt
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Fig. 11 Aluminum rods and teflon belt
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Fig. 12 Teflon belt with capton tape
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Fig. 13 Gear configuration to increase torque force
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Fig. 14 3D modeling and rendering
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Fig. 15 Aluminium profile (20%20, 20x40)

Fig. 17 Frame
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Fig. 18 Nemal7 stepping motor



et o= Juk 2538 3D ZAE A8 s 1

Table 1 Nemal7 specification

General specification Electrical specification
Step angle 1.8 Rated voltage 3.75V
Number of phase 2 Rated current 1.5A
Insulation resistance 100M Q min(500V DC) Resistance per phase 2.580+10%
Insulation class Class B Inductance per phase 5.0mH+20%
Rotor inertia 57g.cut Holding torque 500mN.m
Mass 0.24kg Detent torque 15mN.m
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Fig. 20 Parts for fixing motors and Z-axis drive parts
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Fig. 24 Bowden extruder and direct feed extruder
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Fig. 25 Problems with the supply system of flexible filament
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Fig. 26 Bowden type extruder
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Fig. 29 A wiring diagram
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Fig. 31 Ultimaker Cura 4.0.0
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Fig. 32 Custom FFF(FDM) printer
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Fig. 33 Webcam for real-time video
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Fig. 35 Automated 3D printing process based on the Cloud form
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Fig. 37 Schematic diagram of conveyor belt driving system
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Fig. 41 Support removing process

Fig. 42 After removing process
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[6] Google “M]o]# Z=¥|©]2~ http://young.hyundai.com/magazine/campus/detail.do?seq=16811

[7] Google “flexible filament Extruder” https://recreus.com/en/content/12-how-to-print-with-filaflex

https://www.thingiverse.com/thing: 1271581
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