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Strength Characteristics of 3D Printing Concrete for Exterior
materials using Accelerating agent

Dae-Seuk Seo
DongSan Bio Concrete R&D Center, DongSan Concrete Industry Company
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Abstract In this study, the output results of 3D printed exterior materials for application to buildings
of various shapes are output tests using test specimens, in which 3D printing concrete is cast in a mold
and accelerating agents are used to ensure stackability. The unit weight and strength characteristics of
the body were analyzed. Compared to the unit weight of concrete placed in the mold, the unit weight
of 3D printing concrete using accelerating agents tends to decrease by approximately 3.5% to 5.0%, and
the compressive strength is the compressive strength of the concrete placed in the mold. In comparison,
the compression strength of the output by 3D printing tended to decrease by approximately 36% to 46%.
In the flexural strength, the compressive strength of the output through 3D printing decreased by
approximately 36% to 46% compared to the compressive strength of concrete placed in the mold. The
impact on the strength characteristics of 3D printed concrete using accelerating agents tended to

decrease by approximately 2.0 to 5.8%. Therefore, 3D printing output accelerating agents can be used.

Keywords : 3D Printing Concrete, Accelerating Agents, Unit Weight, Compressive Strength, Flexural
Strength
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Table 1. Physical properties of cement

Setting time Cosrgi);eiive Blaine Density
(min) (MPe) (/e | (g/em)
Initial set|Final set| 3d | 7d | 28d 3318 314
240 340 | 17 | 28 | 43 ' '

2.1.2 =
FEAlE Smolste] Rz 2212 4482 Table 2
o gt

Table 2. Physical properties of fine aggregate

water

Ssp? Unit volume

) .
Aggregates M @ Jemd) alr):g(r)pg/z))n weight (ke/L)
River sand 2.70 2.57 1.53 1.480

*1) F.M : Fineness Modulus
2) SSD : Surface dried specific gravity of aggregates

2.1.3 5
EIA AUE 2§} 0TS Ao ©
9 S, AU (Workabiliy) 2 HEHYS

WdAZ1E =W DA AlES] /s AERAIE ARS8t
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Table 3. Properties of air-entraining and high-range
water-reducing admixture

A Density Alkaline Chloride ion
ppearance (g/cm?) content(%) content(%)
brown liquid 1.06 0.9 <{0.01

2.1.4 2Z2H|

Ao Agd FEAAIE FAEFrlE(aluminium
sulfate hydrate)& FJEOZ sl= P4 FZAAZ
F9 A& 4 34 3L Table 49 2t}

Table 4. The main Component and Synthetic
methods of Accelerating agent

Synthetic

Additive L
condition

Main component

Aluminium Surfate,

Stabilizer etc.
Diethanol amine

Room temp.
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Table 5. Mix design of 3DP concrete

W/C Unit weight (kg/m’)
Type ©% AD
’ w C S
Q 313 1,252 1,562 11.26
25.0
Q1 355 1,422 1,422 18.48
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Fig. 2. Concrete 3D printing nozzle
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Fig. 3. Unit weight of 3D Printing concrete
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Fig. 4. Compressive strength of 3D Printing concrete

using accelerating agent(Type Q)
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Fig. 5. Compressive strength of 3D Printing concrete
using accelerating agent(Type Q1)
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using accelerating agent(Type Q1)
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