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Development of 3D Printing Cement Based Composite Materials
Applying for Exterior Finishing Material
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Abstract

3D printing technology can be applied to various industries, and is trapped by major technologies that change existing
manufacturing processes, 3D printing materials must satisfy designability, economy and productivity, and building
materials are required to have strength and economy secured technology, 3D printing technology of construction field car
be divided into structural materials and internal and external materials, and is mainly done by extruding and adapting
Particularly when it is applied as an exterior materials, it is mainly applied to an unstructured exterior materials anc
high accuracy is required, The exterior materials can be used as a cement composite materials, it is suitable also for ¢
lamination type, and the role of a cement base bonding material is important, In this research, we developed ¢
cementitious base binder applicable as a 3D printing exterior materials, confirmed density and strength characteristics
for application as an exterior materials, a flame retardancy test for improving the fire resistance of buildings anc
confirmed its possibility.
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Series W/C Cement Fly ash ggregate Superplasticizer Polymer Thickener
Sand LA
Plain 450 - - -
EFM1 450 05 - -
EFM2 450 25 - -
EFM3 4455 - 45 -
EFM4 4375 50 500 - - 125 -
EFM5 0.55 4275 - 225 -
EFM6 405 - 450 -
EFM7 450 - 05
EFM3 450 - - 25
LEFM1 450 50 250 125 - - -
LEFM2 450 50 0 250 - - -
2 2% /ALY
Series Plain EFM1 EFM2 | EFM3 | EFM4 | EFM5 | EFME | EFM7 | EFM8 | LEFMI LEFM2
Density 2.04 1.86 1.84 1.94 1.80 1.93 1.85 1.68 1.51 1.88 1.56
I 3 2Z=0lH 5331
Series Plain EFM1 | EFM2 | EFM3 |EFM3-1| EFM4 |EFM4-1| EFM5 |EFM5-1| EFM6 | EFM7 | EFM8 | LEFM1 | LEFM2
Total heat release(MJ/m2) 14 20 - 0.3 08 1.0 1.0 1.0 12 1.0 16 - 05 0.1
Mean heal release 227 | 221 | - |05 | 131 | 23 | 166 | 17 | 205 | 17 | 2% | - | 091 | 019
rate(kW/m2)
Peak heat release
4.63 4.78 - 2.89 392 3.3 3.81 5.25 5.82 5.25 497 - 2.87 223
rate(kW/m2)
At peak times(s) 125 126 - 61 525 488 600 527 581 597 167 - 77 61
Total smoke production(m2)| 2.9 4.1 - 15 36 2.8 34 28 29 6.2 2.8 - 30 3.1
tfeke] 7|37t dEle] Wyt WA SguEglom Sk 20 At UAds AT FLEn[EE AREslo] 1081t AR 28gs]s]

5, BY Z2jm=3-1, 4-1, 512 YERfgIch

SN Y, GUEE 7MARF BRAY Zeme] ARgo] makARl Ao R UeRtor By ZejHe] AldAlks wigo] WSt
4. 2 &
5= P A 8-S Sfgt ARIE Hjol A Algdat thgat T2 AES At
- %ﬂﬂi 4 ZJREAle] ARS-S s Sl Rl Hn HRFEAlY] AR AlgYdo] RolA] AEeh 4] Hiiglo] @It
A2 ejulelE AR HA s AN A STHE ARG AIFAP T el dEol S ZdFEE ARSRE AlHo] deldEol
7%‘ 30k
Acknowledgement
2 =2 20189 HEIWEH EARASAARIEHAHS: 18AUDPB121595-03)2] Yeko = =il kS Bis]H] ofol] TAKE &Ryt
#3082 8

1. Gregory john gibbons, 3D printing of cement composite, Advances in applied ceramics, 2010,5
2. Arnaud Perrot, Structural built—up of cement based materials used for 3D printing extrusion techniques, Materials and Structures,

2015.2

_84_



