
ABSTRACT

This study is an experimental work carried out to modify conventional mortars for their use

in 3D printers for construction works. Usually 3D printers make use of fused disposition modeling

(FDM) technique which forms the objects by putting layers of material in sequential order. The

major problem with conventional mortars for its use in such 3D printer material for construction

works includes its inadequate flowability, strength and setting time. In this study the new

modified mortars are developed using polymers, PVA fibers and hydrogen rich water. The

characteristics studied for modified mortars include flowability, strength and setting time for their

compatibility with FDM 3D printers. The mortars produced were found to have all the

characteristics to be use in 3D printers involving fused disposition modeling (FDM) technique

1. Introduction

3D printing or additive manufacturing is a technique, which has the ability to transform pre

defined digital model to the 3D physical solid objects. The 3D printing typically requires a 3D

printer and the suitable material. The use of 3D printing can be found in almost every industry

including aerospace engineering, medical industry, automotive engineering and civil engineering.

3D printing technique has been successfully used in the field of aerospace engineering,

mechanical engineering, medical industries and automotive industries to produce complex objects

of any geometry and size. Artist use to create difficult objects that are time intensive and

difficult to make. Surgeons make 3D concept models to follow the right path in surgeries

2. Experimental

A systematic experimental work was carried out to produce the 3D printer mortar and to

check its feasibility for use in 3D printer for construction works. Ordinary OPC cement

conforming to ASTM C-150 was used as primary binder. Three types of modifications were

made to OPC and each modified mortar was evaluated for various characteristics. Hydrogen
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rich water cement mortar having hydrogen strength of 0.5 ppm was produced my using

hydrogen rich chemical. Polymer modified cement mortar was produced by ester resins into it.

Fiber cement was produced by incorporating PVA fibers into cement mortar. Very fine locally

available sand having fineness modulus of 1.4 was used in fabricating mortars. All mortars

were made having w/c ratio of 0.47 and mix proportion of 1: 2.75 (cement:sand)

3. Result and Discussions

3.1 Setting Time and Flow table index

Table 1. Setting Time and Flow table index

Cement type Initial setting Final setting Flow Table (mm)

Hydrogen cement 4 hours 5 hours 110±2

Polymer 5 hours 35 mins 6 hours 45 mins 120±2

Fiber 4 hour 15 mins 4 hours 30 mins 115±2

3.2 Compressive Strength

Figure 1. Compressive Strength

4. Conclusion

An experimental study was carried out to enhance the properties of conventional mortars for

their use in FDM 3D printers for construction works. The results revealed that unlike conventional

mortars the modified mortar have adequate flowability to be pumped through the nozzle of 3D

printers. The modified mortars were also found to have adequate strength, high flowability and

appropriate setting time
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