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Abstract

The objective of this research is to determine the optimal
mixing ratio for mortar and identify the best timing for 3D
printed concrete. The study utilizes 3 D printer injection

molding simulation, and the researcher designed a mortar

mixture with a water content range of 270-440 kg/m3 and a
water-cement ratio (W/C) of 0.28. Additionally, hydroxypropyl
methylcellulose (HPMC) and water-reducing agents (SP) were
added to improve mortar properties. The mortar mixture
underwent flow rate, setting time, and compressive strength
measurements to determine appropriate values for concrete
printing.

Results indicated that the optimal W/C ratio for 3D
printing is 0.28, with a water content of 440 kg/m3 and the use
of HPMC as an admixture. However, the mixture ratio that
addressed above causing the high cost of mortar mixes, the
researchers adjusted the ingredients by incorporating water-
reducing agents (SP) to reduce cement usage and improve
mortar properties since the optimization of mortar properties
is a crucial aspect of the research, as the developed mortar

must be suitable for the scope of the study.
Keywords: 3D printing;Suitable time; Mortar mixture
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agmsHaN Wananh Sasdrurhriodined AsHANY
Wa40-28 440 0.28

W440-28-H01 440 0.28 HPMC 0.01 % of water

W440-28-H02 440 0.28 HPMC 0.02 % of water

W440-28-H03 440 0.28 HPMC 0.03 % of water

W440-28-501 440 0.28 SP 0.03% of water

W440-28-503 440 0.28 SP 1.0% of water

W440-28-505 440 0.28 SP 1.8% of water
W270-28-H01S05 270 0.28 HPMC 0.01% and SP 1.78% of water
W270-28-H02505 270 0.28 HPMC 0.019% and SP 1.78% of water
W270-28-H03S05 270 0.28 HPMC 0.029% and SP 1.78% of water
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Starch
, Cement | Aggregates HPMC SP Water
anunan w/C Ether
(kg/mA3) | (kg/mA3) | (kg/mA3) (ke/mA3) | (kg/mA3)
(kg/mA3)

Wa40-28 0.28 1582 98 - - - 440
Wa40-28-H01 0.28 1582 98 0.04 = - 440
W440-28-H02 0.28 1582 98 0.09 - 440
W440-28-H03 0.28 1582 98 0.13 - - 440
W440-28-S01 0.28 1582 98 - - 158 440
Wa40-28-503 0.28 1582 98 - - a.75 440
W440-28-505 0.28 1582 98 - - 791 440

W270-27-H01S05 0.28 965 1014 0.03 - 4.83 270
W270-27-H02505 0.28 965 1014 0.05 - 4.83 270
W270-27-H03505 | 0.28 965 1014 0.08 - 4.83 270
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Table 2

Material properties of the fresh mortar for 3D printing.
Maximum size of particle (mm) 1
Density of the 3D extrusion mortar (kg/m?) 2,000
Flow table test (at 10 drops) 60-70

Initial setting time 110-150 min
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2.Setting time ¢asaglurig 85-150 mm
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W440-28-H01 75 99.94 462.79 582.19
W440-28-H02 60.25 117.99 367.59 405.78
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Wa40-28 46.93 87.06
‘W440-28-H01 53.23 107.58 - -
W4a40-28-H02 50.58 99.00
Wa40-28-H03 55.45 87.51 - -
‘W440-28-S01 57.65 102.74
'W440-28-503 79.85 116.47 -
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