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FelMe 71 AHEEE ABS, PLA
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o] A3, AL vfo] @ EEH ko] %<& PLA
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Figure 1. Z2lAE &2 HallE, o] AL oM ZHAE AHAEES =Y 3

From “Re-pet3D”. (n.d.).
https://re-pet3d.com

+(RE PET 3D, nd.)
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Figure 2. HS& ZaldE,
From Wood filament__natural.
(n.d.).
http://www.esun3d.net
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- =2 RoHS) ASE Fepd

3z}
- PLAC| #&5E-S E3e 2
- Aol ot HYE

HE

o] 4(eSUN)2| H& =

lm ﬁ

25 ¢hsloll E8(“eSUN
green filament”, 2017)

(¢

Figure 3. CHUtF ZalHE,
From eSUN ebamboo 3D
filament. (n.d.).
http://www.esun3d.net

- olde] o AeE
- PLAS} UM RS Edteh dee
- Alghe ARAIEREACH) HH AR

A

- ARo) ot AR o9 Htell ER(“eSUN

green filament”, 2017)

Figure 4. 7= ZalHE,
From Filaments for 3D printers.
(n.d.).
www.venturesquare.net
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- PLAC] A3 A77]5 EFst] WhE AelE
CE AR Wl eEem e} 7Y FAES A%

slo] WhE ARalA el E(Kang, 2016)
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Figure 5. 24 ZalHlE,
From “Buzzed”. (n.d.).
http://www.3dfuel.com
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Figure 6. sl =& ZalHE,
From Scott. (2015).

D 743 ALGIX®] 8z dehHlE

eI 19 A PLAS - Bua doe
- PLAMT S S04 29 A1) ol

A &82do] F2(Scott, 2015)

AR B

A 2= Qe+ http://www.3dprint.com
PLA
- 3D 7o v} HehAE: A|5E Entwined v2
© 90%2] PLAS} w|=ol|A] A 9 7k oivps &
shet depilE
Figure 7. cHo} HatHlE, - AR =
From Entwined v2. (n.d.).
http://www.3dfuel.com
MO rrmeessnr D T
S - 29 E(Moment)2] PLA IZHHE
nlo] @ Zalr S, ] B X - QA @ wlo] e Ealn] &3F 98% o4

ek =2 PLA

Figure 8. RHIE PLA Z2jHIE,
From PLA Filament White. (n.d.).

https://moment3d.kr

- Aol 5= PLA HEHIE T 7P w2 d%

<= 7ML Sl5(‘Moment’, 2017)
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. 213+ depAES 283l 3D
=g A °}°Ml°1 Aot

l *uﬂﬂ% BE *E*Mﬂ = 1 1
% 3holtk o) 3D T Ee] t}
FE i‘%“ﬂ"& 71 54 dAeh 2 AT
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A tEe] Adsl 7hsd AAlE AR
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Aek X8 3D Y AFES ek
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at7] flste] & 287 e F =
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2 E, o]xe] HE HepdE, o] d9] tuhy-
2HIE, oA AES] Az e 455 A
gatoick A gL vhed gk A WA, A4
ok 459 13 et ES) PLA, ABS eHIE,
T2ar RPH APgelA wol ARgEE ekl
Q1 oMAHO|E, Fej7tRMo|E F 8F2] Al
S AZslo] AT ATS Qs o
dE AIF AFE opfHolE, EjTtR o] Egt
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sttt A, 3D 2dE st ﬂxu% M%

& ol gste] WA delE
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-

i)
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Z.

3 3D g3 YA, £33 olo]go]o]
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(Cubicon) PLA HelE, FH]Z ABS HHIE,
obAEIO| E, Ee]7tR o] E 8ot} o]F el
1 e X138 FeHE 453% 7)
2 PLA, e Eo Z

7 Ylo 1 EE ?:TiXH S El Al%%ﬂ*i Aoz
AMFE T Qe A
317] 918 2AEZ 7F2 150mm, A2 10mm, F7)
4mme] AFHEE 27 2704 3D ZRHE EE6)
Rom oMAHPC|E, FIIRMCIEL Y3t A
712 Adaplnh e A ARsta
F AHA 953 313304 20208 1€ 2Y
11:00~12:00]] 3= S e Bl = (Taewon Tech)
A} “Universal Test Machine TW-D101’ A|&17]&
AHEsEe] g A1 34 7HE 2] 50%9)
sl3At). <Figure 9>%}
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37 HepieS 431 3D ZaEl w4 ologllo] At
Table 2. QIEZ= AlE ZH=f
AE A Hojjsls A o FEAE o
ik (kgb) (kgffc) (kgf) (kgf/cm) (mm)
1 Ze)7tR 0| E 102.40 136.53 0.00 0.00 0.00
2 102.85 137.13 101.68 135.58 4.79
oAlElo| E
3 105.71 140.94 105.71 140.94 3.60
4 73] 89.41 119.22 65.19 86.92 5.44
5 52 25.16 33.55 25.12 33.50 9.60
6 U 30.44 40.59 30.44 40.59 8.86
7 ZWlE PLA 98.81 131.74 90.54 120.72 5.40
8 Ay PLA 43.02 57.36 41.07 54.76 5.95
9 oI\l ABS 38.31 51.08 37.90 50.54 8.80
Table 3. x4 QAUXEZT AlH ME AZ & AIH ZI3 5 537,
A5
s 1 2,3 4 5 6 7
24 | EZ=FrEdelE olAElo] E 73] =1 SRR HdlE PLA
[—
o | e E— T
A T — [ L —— —
Al Ho] L .
= ik 33
P | 0 | e g -
£ EojuA] ox L Ry o B w27 Faiz w2 A R o
S LI | e Awe | s g | TS AT o g
s - l;]_o] y_o]
BEgSE 1Y - B

Tensile Test Report

Flgure 9. ’“AI*" E
Captured by the author.
(November 2, 2020).
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3>o] FE]ei3ith 71 PLAS ABS+= XE3 et
WES} A% vwE 93] AP eEE LA A
A& Sst AIF 5 54 B4Rl <Table 3>

A1 A 2ltSie.

Flgure 10 ’é‘/\l°4 ZLEH“.
Captured by the author.
(November 2, 2020).
*lﬁd Az AE 1 ET7IRo|E
136.53kgffcri, A1 % 2, 31 ofbAlEo]
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of ololglofe] AulgE wolE + Stk

B Qo A o] BEA, T, A
w27k 54 Age tAskas ek
TRl F thl AR 9 el dae
EAT ARl F M, e EE oAl
B 7E el WA 20 RS el o

Fat vl HgF 5 e wolFm WA
A

of yjaielell whigh WA Tz EAL] vhekste] 9
g Zlow, B2 WHoR ofolge] o]gle] thE
A vl ApEskE 23S 7t & A
o7 7|chgit.

2) 9y Tx Y A

HA F2E A4t ololdolE w7
sto] sjEgtet 573 27, 4%
Ae, &FE HFE Y FAE aed AE
A28k <Table 4> Fel&tsith 12 A2
<Figure 11>3} o] o] (cateye) H1AF:19
HE 2mme 428 1mm HoR selsls)
31 Q3 H HF 2 05mm, HAE TS 4mmE

N
oftt
< ()
od flo e 1o Ho

A &ste] ZE a3t A (nfill) 40%, BZE
02mm% st EHagick. 1 A3 <Figure
12>8} 3o Y ek 2= AWa 35
Rovt FFEH S HFEs BolAA EE =S
22} A& <Figure 13>3 20] 1mme] 57}
L 1mm A0 djdslstal HFE =
Immz AFeto] EF=EIGith 1 40%, PHIE
02mm= AAato] ZHHalrk 1 A3 <Figure
14>8} 3o W meko] 27t A =5
AL PFH HFE 7L BlAA ki sl =
ot} w1y g Ayt E9]
A3l A57rg ] 2719F 4 lmm oPFOE 4
gstal, A E S HIFEE BolAA Al A

o2 FHs] 98 Imme) tAC % FHshs A
j

3) WA F2E 48T A olelslo] AR
W
(1) A ofolsloe] 22 TRl 2]
AAAS) ofolslo] TlARle] kA ofo]glol ]
25 UARISIT, 71 HEE oo Soir}
£ ZekeE TeQl(frame)ll AR Fol Tey

Table 4. oto[¢llof MZ 3D 2 « =3 ALZL

3D 2d

1=
=9
Figure 11. ofo|si|o{ MZ 3D 2 11X} Figure 12. ojo|fHlof ME & 1}
Captured by the author. Photographed by the author.
(January 8, 2021). (June 3, 2021).
22k
=9

Figure 13. oto|llo{ MZ 3D 2 24}
Captured by the author.
(January 8, 2021).

Figure 14. oto|#llo{ ME &3 2x}.
Photographed by the author.
(June 3, 2021).
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7F2 5mm, A% 3mm, 3£°] 7mm
T Lsmm AlZSeie Ee9 5
do] 8mme] g Wi olgsto] eHdE|g o
TS s ol vk e} ebde o] €17
Ad A, A4 Fo 5 <Fgwe 1653 22 1

opo] k. olelglole] 3 WL Az
timm og WolAA Aeke o] /g o)y
QL UARlolE o] Beke W Aekspl 9]
Sl3ke] AF 13mme] FE oF lem (A0 LI
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Abstract

The development of industrialization and automation brought benefits such as convenience and economic development.
However, reckless production and consumption have caused problems of environmental destruction. In response, interest
in environmental protection is increasing, and the preference and demand for eco-friendly design products are also
increasing. Compared to the existing manufacturing methods, 3D printing technology reduces time and cost burdens
and unnecessary waste in production. However, because filament, the main material of 3D printing, is made of plastic,
the resulting waste harms the environment and a human body. Therefore, this study examined the case of eco-friendly
filaments available for FDM-style 3D printing and utilized them to develop fashion eyewear. The methods of the
study are as follows. First, we considered the concept of eco-friendly products. Through this, we classified the criteria
for eco-friendly filaments and analyzed the cases. Second, we selected four types of eco-friendly filaments based on
the analysis results. The tensile strength test was conducted by manufacturing the four selected filaments, two types
of plastic spectacle frames, basic PLA, ABS filaments. Coffee filaments were selected by the test results. Third, the
honeycomb structure was selected as a design motif for eyewear production. Durability, efficiency, and aesthetics were
derived from the honeycomb structure and applied to the design. Fourth, we printed the sample of the minimum hexagonal
pattern. Fifth, we manufactured a structural frame of eyewear based on samples and designed five pairs of eyewear
with durability, efficiency, and aesthetics. Five 3D modeling designs were 3D printed to complete the work. This
study delved into examples of eco-friendly filaments that can replace plastic-based materials used in 3D printing, and
developed products using this. It is expected that product development of eco-friendly materials using 3D printing
will be activated in the fashion product market.

Key words : 3D Printing, eco-friendly, eco-friendly filament, fashion eyewear, honeycomb structure



