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ABSTRACT

The use of 3D printing concrete in construction applications is one of the
most innovative and challenging fields, combining traditional construction
knowledge with digital technologies. The focus on this area has increased
due to removing the molds, reducing the cost, needed human resources,
and other important advantages. There are many challenges such as
rheological requirements, bonding between layers, materials used, their
reinforcement, and anisotropic behaviors in this industry which has a
special potential in fast and mass construction, and complex
architectures. Throughout history up to current times, the performance of
the built structures has always been the result of the interaction between
steel and concrete. According to the practical applications of this
technology, manufacturing compatible materials, using reinforcing
systems such as fibers and steel rebars, and maintaining proper
interaction between them, are fascinating subjects that attract the
attention of researchers in this field. The examples of the research
processes along with their analysis are reviewed in this article. Since this
article was written to introduce this technology and its challenges, it
provides a source of inspiration, for getting to know the audience as much
as possible, with conflict goals of producing suitable concrete to improve
the ability of printing and its quality.
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2 Scanning Electron Microscope: SEM
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Sliding nozzle outlet Sliding
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Cross section

Cross section

Cross section Collapse concrete

Existing 3D printing technology for construction 3D printing technology for FCP production
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Two-dimensional(x-y)
Three-dimensional(x-y-z)

movement

o movement
Level difference .~
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y b g a: Extrusion at highest level
b: Extrusion at lowest level
Existing 3D printing technology for construction 3D printing technology for FCP production
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. ; iFast extrusion velocity
Slow extrusion velocity i

DR A

Edge Center

Extrusion velocity control

FCP's upper face finish
/

Nozzle

Edge

Extrusion volume control

(&)

| Opening and closing type |

i 3 1
Rotating type Slit type
|
l |
Circular plate type Ball type
3 Nozz
Nozzle Rjokzts ome
Opening and closing plate Ball
Slit fixing frame Square Slit
(&)
I Pressure adjusting type |
I
| I
Cylinder type Screw type
| | |
One way type Both ways type
Nozzle Nozzle Nozzle
Cylinder . Screw
Cylinder P
@
Nozzle
Nozzle part
Opening and closingg .
device i Equal diameter of nozzle
|\ £~ % ri \‘\. // \\ // i |
| | l | Bottom part
-— —r s of nozzle

-
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Rotation axis

Rotating type
opening and closing device ’

First design

Dual nozzle

Dual nozzle Rotating type
opening and closing device

» '][:l Bottom partof. 3
"

-’
Second design -
¥  nozzlg
Rotating type Dual nozzle Rotating type i
it i 4 cl devi Single nozzle
opening and closing device opening and closing device
i i p———
Final design ' _ I » I I ’.& .
i »
\ £ "‘v v
. J
Rotating type "l* | Single nozzle — & 3 single nozzle Pneumatic cylinder

opening and closing device Slit type opening and

closing device
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Screw rotating motor

* Reverse rotation for pressure adjustment

Mixing tank

* For temporary storage
of concrete

Nozzle part

" EmT Screw type nozzle

. .. * Extrusion speed adjustment: precise

et extrusion

- 3 .

-l * Pressure adjustment: preventing * Easy to assemble and
wu leakage of concrete disassemble

@

* Easytoclean

f

Slit type opening and closing device

! ! ! ! * Stopping the extrusion of concrete

* Simple implementation method
* Easy to clean water

; Ce 7
Single nozzle

* Easy to assemble and

Pneumatic cylinder

* Operation method of opening and closing device disassemble ; —— _— g
* Strong force, precise adjustment of extrusion * Easytoclean Eoan be changed (o x.dual naz2le.
*  Waterproof * Easy to replace parts
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