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Characterization of Printability of Cement-Based Mixtures
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Monitoring of Printability-Related Properties of 3D-Printed Concrete
through Electrochemical Impedance Spectroscopy

Electrochemical Phases of Concrete

Resistive Phase

* Material’s ability to
resist the flow of
electric current
through it

o

* Itis dependent on
the formation of an
electrically
conducting network
within the matrix

—> Capacitive Phase

 Material’s ability to store electrical energyé * Independent of the need for the
presence of an electrically conducting

network within the matrix

Dielectric Permittivity (£): True material property indicating the electrical
energy storage capacity of a material

\
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v Time of Setting v Viscosity v Green strength

| Based on Dielectric Permittivity data
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Time of Initial and Final Setting of OPC Cement Paste
ASTM C1679 - 17 and ASTM C191 - 21
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Rate of Heat Evolution
(kJ/kg-hour)

Permittivity - 10> (F/m)

Relationship between Rate of Heat Evaluation and Rate of Permittivity Change
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Viscosity (Pa = s)
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Rate of Viscosity Change (%, min-1)

10

Rate of Viscosity Change of OPC Cement Paste
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Rate of Viscosity Change (%, min-1)
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Rate of Viscosity Change of OPC Cement Paste
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Rate of Viscosity Change (%, min-1)
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Rate of Viscosity Change (%, min-1)

Rate of Viscosity and Permittivity Change of OPC Cement Paste
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Effect of Monodispersed CNTs on the Time of Initial Setting of OPC Cement Paste
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Rate of Viscosity Change (%, min-1)

Effect of Monodispersed CNTs on the Time of Initial Setting of OPC Cement Paste
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Effect of As received CNTs on the Time of Setting of OPC Cement Paste
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Effect of As received CNTs on the Time of Setting of OPC Cement Paste
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Relationship Between Green Strength and Electrical Energy Density of OPC Mortars

Green Strength, og
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Effect of Monodispersed CNTs on the Green Strength and Electrical Energy Density of
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Effect of on the Green Strength and Electrical Energy Density of Mortars
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Conclusions
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