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Construction 3D printing SoP Design and Verification Using Material Extrusion
Additive Manufacturing Technology
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Abstract : Additive manufacturing (AM, also known as 3D printing) technology gets attention for various effects in the
construction industry. It reveals abilities of process automation, high traceability of resource management, construction period
precision improvement, and worker safety. However, unlike the existing construction technology, the development of AM
construction process causes trial errors and unpredictable accidents. In the present study, the construction AM process is
designed for on-site construction, and it performs with empirical tests. Also, we analyzed the causes of qualitative experimental
results.
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Fig. 1. Material extrusion additive manufacturing
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Fig. 2. Designed MEX-AM process

Ae d&s dez Felote oA =08 JEiE 7I1E
OF R 4 QUi & dlME A5Ee 5 AlSst
7] <lsil (Fig. 2>0ﬂ/\1 A ekel RIS w218 FEH], At

¢, o1y 2 AJUOIHE g4 | #esITt. E5], Pre-AM
HAA = £HIRE Qo] B0 ASFES AAlstal, FA]
ANSIFE O] ZAXIE (SoP) I} AlSH|E 24 W ZF0] Al
EITE AM HHAlA = AAE BRIE ot AsES
15101 Post-AMYEHAIQ} InspectiontHAIOIA @+ BEE
ol s Aok A5E9 Xe-58e ol Bae A5
SH}

3.1.2 45 HEHZE 2Iot Pre-AM £H|

Pre-AM UA19] AIFEQ1 IEE (Fig. 3) 0.2 L,
1A Q0] WE HAFEQ 7IERUARIO AlE B AFES]
s, 1A, B8 s WSSl flel 2& A7 (A011) Ech
R AAE AFES AZEe AAREEA S 7IFe
2 g8Hrh 53, AlS7IREL HFEY E?J/\XH B, 2
At 59 Hige BAotal Aefof ulel, AFEQ 22 &
Falo] T SFAATE 118 AlIS A BES(A012) ¥

Work instruction
ISO/ASTM 52915, ISO/ASTM 52912, ISO/ASTM 52921.1SO 9001
AMS 710

_ Architecture
CIIEI‘!t ; design
requirement AO11
Architecture model AM
Process Post-AM
012 Inspection
=1 instruction
Building modgl
Building job
confirmation
A013
On-site preparation instruction
On-site survey instruction
On-site | On-site
preparati if:
A014 ’ topography
Predicted amount of
feedstock usage
L Material Ready to
order ™ AM state
A015
CAD s/W CAPP Worker Resources c A]PP
CAE siW Worker Quotation Worker Worker
CAM S/W Measurements
Worker AM system

Fig. 3. Designed Pre-AM process

sisess =2y H23a Mis 2022412 107



19,
ol
m
18
s

ot} AAE HE2 2HIRE] (A013)Z2E
8 H AN 22 B 2S5 A8 AE ASe

= [e)
Ef] gHl9 Flat AFAax] 2E AlILES FY

>~ 19
rok
N
==t

()

.

HL o

o
A
ol
2
HQ
x
129
)
0
)

2
H
M
2
m
O
=
02
ol
=
o
=

7} AR 2 ASE9] 2R/ A HSke ARIRL)
Q0] OJFHZICE T AIAEIE9] X9 2 HE9] 5E
FolZ, AF A9 AAEE Qs FAK7} (A015)FEH]E
H, AMA|Z9] FIg0] 7hsoitt. AubEQl AMAIZE Qs
Pre-AM BHAIOIA = FLEH 9] FAEEY, 2A4AE, HI
&, 971 59 cZ0] oJHZItt s A Ao HEgH
NEE HZ AlS Pre-AM U= AlZSE9] HHE gH
5t0d, A3 MARKE) &Y HEE U ZdstA dAck=
O] Q3T

3.1.3 U5 HEHEZE SHAM THA|

(Fig. )= AM TAE UEIH 210z LEAIAH £
H AFAA9 =5hks 50| Qo AF AlsHgo] AEE
o] & A™G] Foj7t A=A o0& HEofof St &
5| € gHE AFAA B gdotal s 39 S
2ot Hatelg 1esty] f1st F 51&AIR0] BhySiTt
(Sanjayan et al,, 2018). BIHE, <=3} HFS0f Ol & &84}
2 Aol Qg ZESt 27t 4% = AR st
AEHQl HE MBS flolixl= JEst AR 017 2 Qot
CHRoussel, 2018). OJHg AZAR 9] RSt EF 74
NEAACE 0] S8 0] (A021) B=AQ1 AREAI017}
QTECE B AFLOIAE Lee et al. (2019)0] Q8] AT &
Al S9tE AFAME A&t uigs dsame g4E
EEE golsto] AM ZHof FJELC

HEZ] AlAHE QA AAIE AFES] &1 I

2

i
Jo ol

RLRA

o

pSE=A
S

=~

AM instruction
L
3

On-site surface topography
I

Extrusion
Ready to_ | system
AM state | preparation
A021
Volume extrusion rate
Gantry
system
preparation
A022
Initial traveling speed
Build
surface
flatenning
A023
Flatten build surface

As-built architectural product
AM
system
cleaning

A025

AM Report
+ Ready to
Post-AM state

Extrys. Gang An Al Cleap,
Us ry Sye 3, 'Min,
Works,.m" Systen, Worie, *Ystem WOrke: tem w°rk:,s tem  Worke, ' resDul'ces

Fig. 4. Detail process of designed AM stage
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