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3D printing is a technology that converts a computer-generated 3D model into a
real object with additive manufacturing technology. A majority of 3D printing
technologies uses one material, and this is considered a limitation. In this study,
we developed a multi-material 3D printer by adopting dual resin vat and cleaning
system with DLP (Digital Light Processing) 3D printing technology. The
developed multi-material DLP 3D printer is composed of a manufacturing
system, cleaning system, transporting system, and automatic resin recharging
system. Various 3D structures were 3D printed with two materials, thus
demonstrating the potential. Printing performance of the multi-material DLP 3D
printer was studied by performing a comparative surface roughness test and
tension test on specimens composed of one material as well as those composed of
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Fig. 1 Examples of multi materials 3D pnnter““
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Fig. 2 Multi-material DLP 3D printer's schematic diagram
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Fig. 5 Automatic recharging system

Fig. 6 Multi-material DLP 3D printer
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Fig. 7 Multi material DLP 3D printer's control sequence
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Fig. 16 Fracture plane of specimens

Fig. 17 Build orientation of manufacture

o Qo1 ERe| HZ7hgo] ofu Wgo g ool Lt o
PHE 1 A% Ade) A} el 4 Qo

ulgbr, Aeket J71E flsiAe Fig 179 X, Y, Z 470 9
WPEE Ol A Al & AES ARl d5S vlals
Ado] FrlElofof 3}, B oA ZAdl| ALgek Al &
XZF Weko g gz oz Eol fol3ltt v, Y5 2%
Wk g gaAls 28E ASS 4, 59 A5 Hde] &

106

i, BEARe] Aol o Jus ggAse] o] A
= o] FoAIA] ol Al Alzte] ojzTh

ANz 32 ZANM = Az FAEE B WAL 2
T, FARSRE @R Qolrt ders Y=l tid A dHol
7oA 28Rt Y 25 W] 282 33 dde] gtlol
(slicing) I8 AZ @) o7k XF ko] EH o i)
At} oldet 2 B4 Al 29 Aol BAl7l =7 3kl
U AHA2"le] F2ko] FlEE BeAlE 2 Ade AT
H ol MHIHAM EH=0l| Eoluhes ARE ofe} 3
ol ojsf T oj|x|e] Fej= A3te Fde AR} oleste
290 APHE vl 4TS V3] WEoR wdEn

3249 BUAZY] AoME AT = Qo & A 717
& AR TR 2EE] AR T A3 A el mEst
AL oledt FFol 3171 Wz o' Az o] 2,149 A7)
A3 Hste] AR BAZE A 2RE5b] wieos
ot ol 2ARE sidsly] HelMe el Aol 543
H 2§ 240 izt A7t 2o Ao oddnt

g2 339 w2le 7L 93 7)1 7E A

FAE7] Sl 71 TR 2R AR, o4, 2R
ol el on] 7712 Fo) 298 DR 28E B
7 2420 5 v A8 el HEAR 349 T
o A8 ATE e AU AL BY AR T 2
$9lolqe) W A5 aol A ole] HAlolch

ol



Journal of the Korean Society of Manufacturing Technology Engineers 26:1 (2017) 100~107

t
=

~
B
ol
w

t ZHR) A5z ARHE B7EsH A
S (oligomer) &} THEFA|(monomer) 1E]
37N A Al(photo-initiator) 2 ©]Fo1# 9lom® 1 zjzuby 2
SotEol wba Feol o3 AR} tEA ZPEm T AR50
(B, AR, A71H=A )l ety = 2457t tEA
Pt} tsAls A2y 32 =" 7| A 84S g1
7] feiAle olel@ Age 54 1ot Atz A9
T 2 o] Fzol.

rro et

14

ﬁ
s
Y
i

J

\1

> m{f ot R

o{

of
N1

e
£
r&

7|

oh

o] A
A5

AL gtsta Ay SedTh Aow i

o},

References

[1]Javelin, viewed 12 December 2016, <http://www.javelin-tech.com/3d-
printer/materials/polyjet-photopolymer/stratasys-polyjet-technology/>

[2] Additive manufacturing, 2015, viewed 12 December 2016, Stratasys
Groundbreaking Mult-Color, Multi-Material 3D Printing Now
Available for Larger Dental Labs Who Need Increased Throughput,
Productivity October. 26, 2015 by stratasys, <http://additivemanufactur
ing.com/2015/10/26/stratasys-groundbreaking-mult-color-multi-mate
rial-3d-printing-now-available-for-larger-dental-labs-who-need-incre
ased-throughput-productivity/>

[3] Vaezi, M., Chianrabutra, S., Mellor, B., Yang, S., 2013, Multiple
material additive manufacturing - Part 1: a review, Virtual and Physical

107

Prototyping, 8:1 19-50.

[4] Kim, Y., Kim, K., Lee, C., 2015, Accuracy Improvement of Output in
Projection Stereolithography by Optimizing Projection Resolution,
Journal of the Korean Society of Manufacturing Technology Engineers,
24:6 710-717.

[5] Kim, H., Choi, J., Wicker, R., 2010, Development of a Multi-material
Stereolithography System, Journal of the Korean Society of Precision
Engineers, 27:3 135-141.

[6] Bartolo, P. J., Mitchell, G., 2003, Stereo-thermal-lithography : A New
Principle for Rapid Prototyping, Rapid Prototyping Journal, 9:3
150-156

[7] Zhou, C., Chen, Y., Yang, Z., Khoshnevis, B., 2013, Digital Material
Fabrication using Mask-Image-Projection-Based Stereolithography,
Rapid Prototyping Journal, 19:3 153-165

[8] Quintana, R., Choi, J., Puebla, K., Wicker, R., 2010, Effect of Build
Orientation on Tensile Strength for Stereolithography-Manufactured
ASTM D-638 Type I Specimens, The International Journal of
Advanced Manufacturing Technology, 46:1 201-215.

[9]Kim, H.J., Ha, Y. M., Park, I. B, Kim, M. S., Jo, K. H., Lee, S. H., 2013,
Reducing Seperation Force for Projection Stereolithography based on
Constrained Surface Technique, Journal of the Korean Society of
Precision Engineers, 30:9 1001-1006

[10] Gatner, B., BofShammer, St., Irmer, U., 2013, UV-curable Silicone
Rubbers Open Up New Fields, Gummi Fasern Kunststofte, 2 80-82

[11] Limaye, A.S., 2007, Multi-objective Process Planing Mthod for Mask
Projection Stereolithograph, A Thesis for a Doctorate, Georgia Institute
of Technology, USA





