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Development of Fiber Reinforced Cement Mortar Suitable for 3D Printing
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Abstract

The objective of the study was to determine the optimum
mix proportion of fiber reinforced cement mortar for 3D printing
applications.  The mortar mixes were prepared with
polypropylene micro-fiber varied from 0 to 0.1% and then
subjected to series of test related to required properties for
cement printing such as printability test, printable time, layer
settlement, and time gap together with some basic properties
such as flow test, viscosity test, compressive strength test, and
flexural strength test. The results indicated the optimum volume
fraction of polypropylene micro-fiber of 0.1% which passed the
required initial printable time, and time gap. It also yielded the
highest compressive and flexural strengths. The printed
specimens exhibited slighter lower compressive strength but

higher flexural strength than the cast specimens.

Keywords: 3D cement printing, Micro-polypropylene fiber,
Open time, Layer settlement, Printable time gap without
settlement
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2. F‘/ANLUNTITY
2.1 Jagilslunisneaeu
2.1.1 Yudssivesauaus (Portland Cement)
Yuduudildlunuddeiiduyuduuivesawauduszani 1
(Ordinary Portland Cement) ANAINWIZWINAU 3.15
2.1.2 Famyla (Silica Fume, SF)
ganuildlusdfedaziivuinegil 0.03-0.30um NuHR7
duvimseg 20,000 m¥/kg uardiAaT 1w 2.20 esAUsznou
panmaedinaiandunised 1

A1919% 1 evduseneundnynuaivesddniylu (SF) Aldlunisnageuy

SiO; Al,O3 Fe 03 Ca0 S05

Silica Fume 38.30 1.17 4.76 0.48 1.05

2.1.3 wasuiaziden (Fine Aggregate)
1asmavduanidlunsivedlinseudinnseusunzunsssou
. A o = - e

wes 16 vunaliiiy 1.19 fadwns danuaiesing 2.50

2.1.4 wllelulasinalwsiau (MFP)

nanannarafnlunguwedlediiu fdnvazduduledunvna
n 14lunsrauresniniitotestumunni fauauifduandu
M3l 3 Enwasidiloduandugui 1

15199 3 AuautRvesdulalulasindlnsidy (MFP)

; | Tensile |Modulus of
Diameter |Length| Specific .
Property ) Strength | Elasticity
(um) | (mm) | Gravity
(MPa) (MPa)
MFP 38.30 1.17 4.76 0.48 1.05

35U 1 dulelulasTnalnsiidu

2.1.5 g75amd1 (Water Reducers)
n1539eildasanurUIunngs (Superplasticizer) Type G i
AuanTRvIsannslduTunagdia 30%

216 ﬁmﬁi/mu/é’mﬁ (Water retention)

nsiTeidldansiuanugudh Yssanindlesadulnanea
(Polyethylene glycol) inua9d 1w 1.09 dyanasuival 42 -
46 p3rwaLTed
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(kg/m”) P anun
PPO 0.00
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PP50 878 1170 88 212 | 96 | 22 0.45
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syogmFuRuiLaranaTRBuq Asdeatunisiiad 3 38 vinns
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Sedosinisulammbefiolivsiuen Shear stress Ingldaunnisd

(2) waz aunsii (3)

Shear stress = Viscosity x Shear rate (2)

7DN
Shear rate =

(3)
60h

Py o PV '3 <

e D Aevwnvesdurnuaudnarsveduililunmmeasy, N
a < a & ' a A 2 a
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Mnsnaaeu 2 sULUY giJLL‘U‘ULLSﬂﬁ@IﬁLLmLLﬁaﬂméfamﬂﬁ’mzmu
nsfist JULUUT 2 Aeliunussnavunuiussununsiisst faguil 2
Tngsegeiilaainnisuaolduuunaovunn 5x5x5 lwuRling A
U193g1U ASTM C 109 (Standard Test Method for Compressive
Strength of Hydraulic Cement Mortars) [6] Tuduvesiiog 197l

MM sfiniinsdadieg1asaeiad ssdanoundalidugunss
anuaen AuAliiu 5x5x5 LU Trefa0g19s 2 WUU¥nIs
nageudionsu 7 Ju neldia3omnadau Universal Testing Machine
(UTM)

(b) uwaussnevAUsEUIUNIS RN
3U 2 sUnuumamaaeuidssavesitegeiildannisfian

2.3.6 MSNAFOURIAITULTIAA

Tun1snadeumdssunsidnvinisnageuisandeteitlaain
nsvde wazdetafilaannsius Inedegreiildainnisiauriay
MMImaEe 2 JULUUIASI UM TMARRUAEISULTIEN Lansas
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ANUINTFIU ASTM C 348-21 (Standard Test Method for Flexural
Strength of Hydraulic-Cement Mortars) [7] Tudunasiiogeiils
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