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Manufacture and Application of Concrete Form Liner Using 3D
Printer: Proposal of Capstone Design Education Model
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Abstract The post-corona environment is accelerating the change in business methods of off-site
construction and digital data. So, convergence research with innovative technologies is actively
conducted, and changes in the process of capstone design education are also studied with great demand.
This study considered the research trends of 3D printing technology in the construction field and
performed basic research on the production and applicability of concrete form liners. From the
perspective of fostering convergence-type talents leading the future, a step-by-step process of R&D was
composed and implemented as the content of the capstone design curriculum. As a result, the basic
requirements for a concrete form liner manufactured with a 3D printer were presented. Moreover,
through a study of variables according to the geometric design conditions and the scope to produce a
concrete surface pattern, the characteristics of the flexible material form liner production and the effect
of its application were visually confirmed. Such a study also verified the practicality and expandability
of flexible material form liner production . The results of this study can be used as basic data for further
research on the expansion of 3D printing applied technology and for the evaluation of educational
performance in the construction field. It is also expected to contribute to the employment and business
startup of students.
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Table 1. Sessions and Practices Activities
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t=1mm t=2mm t=3mm t=4mm t=>mm r=0.5~0.1mm

el PLA

Week Contents
0 Introduction Fig. 1. Visual distinction test of curved form using
1 Teamwork fundamentals PLA
2 Empathizing: Identification of a relevant need
3 Empathizing: Target user identification e _
4 Empathizing: user persona, user journeys &
5 Definition: Final goals(concrete form liner)
PLA
6 Definition: Goal setting, objectives | o 7 e
7 Ideate: Brainstorming r=1.0~0.6mm| | r=1.5~1.1mm| |r=1.5~0.5mm .0~1. .0-0.
8 Ideate: Short-list of solutions: Parametric study fee coeee| |@eeee:
9 Prototyping: 1% week
10 Prototyping: 2™ week e
11 Prototyping: Second project production | t=3mm
12 Prototyping: 3™ week '
13 Prototyping: 4" week |‘ &TP il
14 Test: Third project production o ]
15 Test: Project closure Fig. 2. Visual comparison of curved form output
16 Final evaluation: Commercial availability using PLA and TPU
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Fig. 3. Confirmation of shape production and
applicability test using clay

(c)

Fig. 4. Adhesive comparison for connecting parts of
TPU
(a)Alteco-ACE-D (b)LOCTITE 401
(c)3M-Plastic (d)Sico Met 8300
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Eco-Piller Debris Barrier

Fig. 5. Eco-piller debris barrier and test specimen
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Fig. 6. Modeling

L

Fig. 7. Vidual programming and Modeling using BIM
tool
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Fig. 8. Modeling results for 3D printing
(2)3D Model (b)Original logo
(c)Divided model into 9 parts
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Table 2. Main Specifications for FINEBOT Z420

Division Contents Appearance
Size W480 x D400 x H665(mm)
Weight About 27kg
Printout Size W265 x D200 x H420(mm)

Aluminum+Removable

Bed heating bed
Nozzle Diameter 0.4mm
Stacking Thickness 0.05~0.3mm

Filament Type

PLA / ABS / TPU (D1.75mm)

File Format

STL, OBJ, DAE, AMF, Gcode

Fig. 9. Disposable form liner printed by 3D printer
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10. Attached form liner after removal of
concrete form

Fig.

Fig. 11. Fmal logo clearly engraved on concrete
columns
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