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Master's Thesis 2021

An Attempt to Improve the Sensory Value of Recycled Plastics by Using 3D Printer to Utilize Their

Context and Characteristics

Abstract

This study examines the implementation of a product design method that
includes sensory value by taking advantage of the context and characteristics
of recycled plastic materials.

This paper consists of three parts: first, an analysis and discussion of recycled
plastics; second, a study of product design methods that take into account the
characteristics of recycled plastics using 3D printing; and third, a proposal of a
product based on the above two points. The third is to propose and implement
a product based on the above two points. In this research, two projects were
conducted.

In this research, we used a 3D printer with a modeling method called Fused
Filament Fabrication (FFF), which is a method of creating objects by melting
filamentous resin with heat and extruding it through a nozzle, building up the
resin like a stroke of a pen. It is possible to directly impart features such as the
smell and color of the plastic to the product. We examined the possibility of
adding value to the product by using these features. Finally, we discussed the
effect of the shape, color, and material of the product on increasing the sensory
value.
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anr s,

REBZ3DTI VNI BIET, BEYZRSILITTEHL, FOEEBREICERS
NETS2AFVvID_BILREEEES 1 DOEINYH =D 75 TS LEIFT 2T ENT
=%, HENICERIN TLWSRRIRRE U1 7ILL. ERAVVEY I DORERICE
DNEZZZERFFEMOU> TELFEIDINTWEZ IOV TV NTHZEEZSN
%, RERTH, READTZAFv7IE. EED/IER - hEK - EREAZEEI N,
JI—X - UBAIILEINTWBXIRERERAY Y EY IDNH e &z LAY—ELT
WAL TWD %,

1 International Olympic Committee (2020) [Tokyo 2020 Collects 24.5 Tonnes of Used Plastic for Creation of Victory Ceremony Podiums ;
https://olympics.com/en/news/tokyo-2020-collects-24-5-tonnes-of-used-plastic-for-victory-ceremony-podiums( Bi%H 2021.12.25)

2 Jennifer Hahn (2021) TAsao Tokolo 3D prints Tokyo 2020 podiums from donated plastic waste;
https://www.dezeen.com/2021/07/15/podiums-tokyo-2020-olympics-asao-tokolo/( FEH 2021.12.25)
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2.1.2 TThe New Raw - plastic; workshop

Mhe New Raw - plastic; Tld, TETFTH1 >, BE, =i, REFREOIBFNS
27 ZOEMEN,. 1 BEOSWEXU Sy DIOXETTSAF v I REEYIEDIRM
HEEXBRLU. KBRIZTOVSLERELIZ, SMEIX. ZOHBTTSRAF v IEEY
ZUHATILU. 3D TV VT 1 VI EMEBREBBEDOAERZFAL, RIEMICIE,
FEINLRY MRMNLZE 3D 7Y VI DREMBIELTRIRLET T Y ELTEIYXRR
AV hEERUE

K15 7ZRFvIREEMRRAY—I
HE#  https://thenewraw.org/Workshop-Syros BEH 2021.11.25

RE STOOL / 7S XRF v dIAEHAY—IL (K 15)
2V —=ILOFEEULIZFLWIA ZOITIFFOTH 1 THd, RESTOOL IE. TEES,
EWSHEDOMSLBWEEDIRILF—%2FRBLT. 72 RXAFVvIITIX2EMET %,

BOTTLE P

16 U IR X7 A
HE#  https://thenewraw.org/Workshop-Syros BEH 2021.11.25

BOTTLE UP / UH AV ILIRENY X7 L (K 16)
FRIEBICTZAFYIDUHA VI EEEDIF2F v+ o R=—>DAVET M TH S,
BOTTLE UP (&, TILA—RUR (YAORE) OHEIOHULWESHBAHEZ 1AV K
ZRBT 2ARER 3D FU Y RSN S, FRicBICTILEY NT 2,

1 The New Raw (2017) TWorkshop Syros, https://thenewraw.org/Workshop-Syros (F&H 2021.11.25)
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K17 HR#™ILY—
HE8  https://thenewraw.org/Workshop-Syros B&H 2021.11.25

PET for Pets / ¥R /LY — (K 17)
ETILKIZHFREDILHPOREAVEINI, 3D FUVFICE>TTFHrranked
DTH B, PET for Pets (&, IO II 2 =F o hSEINRSNIEUTAVILTSAFY
ITHESNTED, IO EARBRBRICEHAINA AT B ENTES,

MISSING PART

18 EYMOOUVEIND ) DEEEM
HE  https://thenewraw.org/Workshop-Syros BJ&H 2021.11.25

MISSING PART / YD O UEIND e DEFREM (K 18)
BEYDOOVENIC—RRICHAL. BDAL - B - UT A 7D IREREREME L
THERET %o MISSING PART (&, 3D XF ¥ Y2 RAWTZE RO R Z IERE(CAIE L. A
ERERICIHUIBENBYR— K ZT5 2 &T BRPHEZER <,
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2.1.3 Plastic Waste to Plastic Waste Bins

19 BE7SAF vV %FBAUEHRE
H#  Ecobin. Established (2008)

149U T7DRETH A et Matrix International (&, 2021 EDIZ/FHA1 YT«
—JICETT, 7ZAIWT - YoYU I956 FlcTH1 > LY 7 7% 3D AF+ > L.
BETSXFyoNn5 3D 7YY T35 &% R3Direct fHICRBE LR s

R3Directttick s &, AHED 3D 7V YT v IFiE. 74 AV N EHUBI T
BEEE, Yalyd—TERUICEBDTIZAFVvIRLY hERWTHANTE S,
CNICED IS RF v IEEYEFALEZ3D 7YY ARE (K 19) TlE. TRILF—
HEBEC _BICREHHEZHIRT 22N TES L. BEAGREZHIRYT % 2 & HEE
K> TlcEEZ 5N 5,

1 Ecobin. Established (2008) https://www.ecobin.com.au/about-us/ (E&H 2021.12.27)
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22 BEMEVTAIINTSAFv I ZHAIEDEIA

2.2.1 Coffee Industry Waste to Coffee Bar

=
=

20 d—tbt—FEEYTEMELIAT—YaY
{H#a  CIRCULAR COFFEE COMMUNITY (2020)

AU r—7YDOI—k—X—H— Lofbergs (&, 3D 7> MEHEZRD Sculptur &1
AU, I——4%EREVOV YA 7ILETV, HLWI—E—XAT—YavicEEnE
bogdZezEmLEL (K20) .

ZNAZRL— 3 >Id. Circular Coffee Community @EXD $EHD—IERTH D
2030 FXCICOA—E—DEEYZLOICTZEVWSRETIL—TDHFEZEBKRT DHD
HEDTHD, ZOWERPD 3D 7Y NINEEYR—ADI—E—RT—yaViF
2021 FIRAEBEL THED., TEILELDRT—Y 3 VDREIETHTH D,

I—kb—XF—y3vid, I—b—0BFIENSEZEEYE., RYZFOELYEO
MRy NF—LAB3D 7Y VITTIVRULIEHDTEREINTWD, SSICHEEZEDD
ZET, A—k—DREEIVHYA7)LLIR) 7AEL YOEREEZSNTED, O—
E—DEEREYNI—L—IXAT—YaVITEIEINS, T00%BEREODI—E—XT—
YavuEBELTWS ',

1 CIRCULAR COFFEE COMMUNITY (2020) https://circularcoffeecommunity.com/the-community/ (B%&H 2021.12.29)



2.2.2 RECAPTURE

21 A—b—EREEYTERELLRE
H# RECAPTURE

“HeEMZT T T2 " KA NOD &, N\A AT ZAFZME 3D 7YV F T CE
BRMSZ~HiIET O3 7 b TRECAPTURE; Z##EL TED., A& T 7 X,
R &1t Boolean & &6 (2. BEREEY THS “ I—b—»HT " 2R eE L THWH
RUODKRE 3D 7YY hRE (K21) OEEZTo>fco I—E—DNIEIFTTERL, 1EY
T RAF VI THHAEREZILO—APIRREWVWSTZMZRBWZ3D 77UV MNILEK
RAREAZRUEETVEEBEEN 3D UV NEDOU YA 7))L 705V M EFICENEE%
EHLTWDE |,

1 RECAPTURE https://recapturejp (BJEH 2021.12.10)
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23 3D VY NUANTORETZAF v I DERH

2.3.1 Precious Plastic

Basic Community

Get started into plastic recycling. Start a recycling business. Get inspired by community hacks.

Perfect to learn and run { prog 5 Bigger hines to process more volume and Precious Plastic machines from
recycle more plastic. the global community.

Go to Basic machines Go to Pro machines Go to Community machines

22 Precious Plastic ®ED #Hd*
HEE  Precious Plastic (2020)

Precious Plastic &, HEREFD TS XF v I VYAV IILOWMDEHEA > T4 > TH
B-XEITZEEBNIC. AT VY ATHAF—D Dave Hakkens Ic & > T 2013 &F
ICERILENfco Preciousplastic.com @ = 7H 4 K. AXDFLWI A T 7T
AVEHBTZLDDTA—FLPT A ANy avR—REEHT 3R, 5
HNEF21—RMIYTPILOA—=TY —ADHEBTHERBBREEE LR >TWS,

Oz THARTIE (®22) . 72RFv I IBAUILT B DIBVWFEEP
FTIEZEMNELT, T—VAR=RENSBTIZAFYvIMIHEZ, DITHBZAFTE
5HFEZFCHAL TWS, YA hTR BT 2RAF Vv I ZEBBRUTBETSXFY
VaEETIERERAWT. BRI2EPEOREYZREE 2 THEMELDEN - =
M EFTED. VA TILICK > TRIEICHFANTZTAY I MDREZT>TW
%'

1 Precious Plastic (2020) https://preciousplastic.com/index.html (BEH 2021.12.26)
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2.3.2 Bope shop

M23 BEISRAFvITEELILAT—TLYR
H# BOPE Japan (2018)

Bope AL 7y avid, Ry MRMNLDFvy TRE, BEINDZTZRAFVIRMD
HEFERULEE 100 VA VDTS RAFy VA TH S (K23) - Bope ALV T3
Vi, FADFv N1 T, Bope WREE U TS RAF v IBMFHEEE N, BADFIEE
T1212. MBOAZ—TLYRZHEUTEESIN, BEZH# I IL—K P75
J—Ry RABMESRTWS |

1 BOPE Japan (2018) MhERERIEICY™ & L WYt & )L#E BOPE, https://bopeshop.ebisurecordsjp (HEHR 2021.12.25)

24



2.3.3 Supercyclers

&

FE B
e S
s S

24 BETZIRAFYITEELAY T
H#  Supercyclers

Supercyclers (&, A—XARZUTFICMRZEL THFA VT ZV RTH B, EEIN
HbDEBUBEMZEDODICREESIEZ I EZFELENDVOEDE L, AIRED
Sarah K & Liane Rossier I 2010 £ bEESINcE Z—IILRZ2FE> 7OV I b
ICEDHHATWS, FTHEKREVWIOY I hELT, ATVFDF7—TFT 1 Xk Kirstie
van Noort 7'« > U7z TMarine Debris Bakelite Cupy BENH 2 (K24) . &
DAY T, A—XARZ U7 DBRICARNEWCEBEETSXF v 100%ZREHT,
THAF—DOhZ—/XLy NEETTEICBZHAGLTEST. BUHDA 2 D&KW
BEEEESTCHY IDEShTWS ',

1 Supercyclers https://www.supercyclers.com (FEH 2021.12.24)
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BI3ITE HEFE

MEDESELTHEDRAEEELTC. RYRMRMNLEUYATILTSZAF v DI
Y. FNFhORMEMEESDH 2T 1V FEOEBERIT o1, KETIE 2 DDEM%E
MRICYT U ZILOMEESDHZ 7O N&itzRis b, BEMFREERS 7 70—
FEULTTHAVIEBIFEHIR, B, VA VILEMOFEE WS TcBEREZWICHAET
28L& >TA—Y—DREZESDHDHEEZRET %,

ARETIF, MOV hTHEERRS. DR - B2ED - DEREEM & BIEBETE.
SE FDBESICDOWTEHRAT 3,

3.1 fEREM

KAETIEISA VI TZZIF v I DY YA 2 )L% Fused Filament Fabrication A=
(AT FFFAR) @ 3D 7YV FZHWNTITS, FFF &lE. 72 AFvIRMZ 1 ES
DEBI BRI SEIZIERL TW AETH S, BYDEFRIF. X724 —Y Tk

Jx7 BDFIVVIERDY IhNTT) ERAVWTITS,

¥ 25 QIDI TECH-3D printer
H#  https://qidi3d.com BE&EH 2022.1.3

RFETHER L FFF A 3D U >4  QIDI TECH-3D printer ([ 25) '

S
il FFF A 3D 7YY id, TS TAFHEAR S REMEHARD 1 DTH 2.,
HEBIZ NI TR, ERMBBRMTH D, SLAFR® MIF AR ELBT B &,
FFF ARIE =M <. FRDHI D SEWREN TIEETH B,

SRR - BAER YA XU, 230x150x200mm T .

Pl FFF AT, PLA - ABS - PETG - ASA B ERA BIBED 75 2 F v U K%
LB ZENTE, HBNREN OBBIEAFTE 3,

1 QIDI TECH
https://qidi3d.com/products/r-qidi-technology-i-fast-3d-printer-industrial-grade-structure-with-dual-extruder-for-fast-printing-super-large-print-size-
360-250-320mm (FEH 2022.1.3)
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X 26 BlackBelt 3D printer
HEE  https://blackbelt-3d.com BE&EH 2021.12.30

A% TR U 7z BlackBelt 3D printer (X 26)

FLWYATD 3D Yy TH3 BlackBelty ENILEARTFZEFEAL, EOX
N - EBRETRKERT—ILOT7AONYA TZAEICT 5o XY PIVF21IT—Y3 VI RAT
LizE, 7R AVIR—RY NDEL FIBENBRFFF AR T VT DEHDT
HDIEDSBHICEZS T ENTED, EREFHE LT BlackBelt Tl&. / XILHYMEFTE
D 45° [TERLU. TV VI —DBBERNILN ARV —IBEHIT D ETHLL Z #
ETVYRNTSYRNTA—LERD, HILWLA VY= EICKFEICHBEIT 2, Thick-
TzEAMICERLITEBOERZEEZ DO DET IENTES,

FFE

RIpAgERR ) >~ kA K (0.4/0.5/0.6/0.8/1.0/1.2mm)

BRREFY 1 X 1 340 x 340 x 0o mm

7y NAERARERRE - 15°/ 25°/ 35°/ 45°

T4 ZAYKME1.75mm

FTUYRAY R /X)X 0.4/0.6/0.8mm (& Bowden ZiZE%#ELEfE, Variodrive (&
1.2mm

1 Blackbelt 3D https://blackbelt-3d.com (B&H 2021.12.30)
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3.2 REFIR
321 FEAEERT—Y DI

27 Grasshopper ZFHHWSETILT —F BB

Grasshopper (& Rhinoceros IRIZETEIES 2 /XX NU W I FHA VY TN T T 7T,
FHERFILTVXLEBWTCETLEERT S (K27) . ' AW TIE. Rhinoceros
THER UL —7 X (NURBS H—7 £ R) %Z&H#AAH. Grasshopper &z
P—T 1 AZAR=ZAAY YV 23EFTINEED, ZBEXAYI21DX YY1 8EESIE.
Grasshopper TERICHAERTEZWH/NIA—5%ZFAL., FNICIH U TEEICRRT
TILDEFELHOEETH D, (K 27)

1 Grasshopper 3D Wikipedia https://en.wikipedia.org/wiki/Grasshopper_3D (FE&H 2021.12.20)
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28 Grasshopper #FHHWZ/XT A KUy I FHA1 >

Grasshopper ®/XZ A MY v I TFH A ViggeZFIAL. -7 XE&ENh—TTV Uy
RETFTINZER L (K128) » ETILRAIDEZRPLNY NLBIROEIE & BLBERE (357
HICIGU THREIT B ENTED, AEEETIE. TV 7ILEAOERZ LPTWVWLSIC,
BETINOEEERZEARICHE —UTs

FESRRMRS (ETO HEQ AAQ MEW WAD B0
RABETE (

k3

o #e

%t INFE “ENE B8R A ICHERE SUH Ra AUIA BEIR TRIA REIN ESIR 1k
DeE8FXxDA~" +20 8RS H= 77090000 .@.fqo
002¥.@.8,18,

!

SEEDEN I 0 5 B00 R
> 1R X

| Fevspective | Top | Froee | Right | &

29 Grasshopper Z W2 HEET U V7

%?UyﬁtwgﬁﬁtbTﬂEﬁ%??%#??:ﬁFEE\Eﬂﬁ%m%?wux
SARAY TR TFTOSELRBH#SINTG, 3D TV VID/ XINEICE>TTY Y Mk
W?%T%ﬁ#&%o%@LM\Gm$mmmyTEE%ﬁﬁbt&\ﬂD7U/hT
BREHEBZIOIC. ETIONEDESHAT7EY NI Z2HENHD (K29) ,
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30 Keyshot ZERUELETILYIaL—Y gy

Grasshopper & Rhinoceros ZFIFELCETILT—9Z4B L. STLT—9FERICE
BUTRET %, YUV RNIZETILESRNICTFAIL. HROTY Y NIRZ RI)ICHETR
IBHIC. ETIT—9% Keyshot imEDL Y F VT 7 MNCEIDRAIH, VT RD
FTYTUTILDREY Y —> 74 NORARGEZTV, AMOYIa1L—yaviTolc

(1 30) »
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3.2.2 QIDI TECH-3D printer Z AW/ EEDFIRE

31 QIDITECHRAXZARXY 7k

XIi5d % 3D FUVIBEDRAZARY 78T x7iE. QD07 7HA A5 5
7Y O—RTE, QDI TECH TR#MIND x3g T — Y ZESHIT I ENTE S,
Simplify3D R EDRZARAY 7 NIz 7= EAT35HEIE (K31) . G-code Z x3g
T—IERICERT D2RENH D,

QDIDAZARAY 7 ME, —MRIBRAZARAY T NERKRIC/INGA—FZRHET ZZ
ENTEZAHAMETHERINTWB IS A VT IRAFYIEDT 4 T XY MTDOWTIE,
A—=—A—DRBFELET) Y NERERIZFEFETODETILTEMED, FEDETIICDOWT
F YUY NDORBMNEILD, BHHEET )Y MERZHET DHIC. TV RIITX
— 5T ANUVUTHEIZIENDETH S,

K32 45°8BRZOTIY NI T—

BETSAFYIEDT 1 SAY NEBWEYE T BT BEEE ¥ > THAT
Blcid, TEERIRD Yik— NHEBAETIC 3D 7U Y NETSBENB S, . TS
LF—5 DA—N—\> Tl 45 EUTICRET 20BN B2, HEOA TV h
EERIT 3188, YR—MNREICEZTUY NIS—DRET 3, €32 DENEHEEZ
DTYYNIF—THZ, GRIEBICTY Y USRI TH 2.



3.2.3 BlackBelt 3D printer & AWz EEDFIE

33 BLACKBELT HDRXZ ARV 7Tk~

BlackBelt D/R—LAR—IHNS5F TV AO—RKUEAZA4AY 7 hEFBINIE 45 E
AMEICAZ4 REhiz G-code ZHEAER T D ENTE S, Fr. Ultimaker Cura
DREMIREMEZFRIZZET, VINIZPRTEANTYZILOBERFZV I 2
L—hkU. (®33) ZUtkYyhrITBIENTETH S,

34 BLACKBELT D AREFRATED Geode

HE, CODATZAAYTRNDT Yy TTF— MR T Uicfich, HAShEBHER I
G-code AR THWLETY VI EIEUKHESEZ I ENTERVWEEBINEU, &
D EMNSERENT G-code DHREDAEZTo1z » HAIKERLZI—RNEMAHERT
M9 B,
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G\
35 BEERZAFMBERT v /(AROEY

BlackBelt (FEBITAMICKH U TR ZEFHIRICT) >V N TEZRMENH D6, ERIC
AT 25 (K 35) OFTEZAEL,. BEZEASLTTIVNL, BEEIT B ET.
MEHICKEWY A XDOEYZE T Y NI D ENTREE 1D,

36 BLACKBELT DIiER/R— RE&E

ETIVT =Y ZERT BRIC. ERNCT BEENDETH D, (K 36) BlackBelt @
TV NTEBDRIIGERLIGFERTH SH . BlackBelt D AANTFDREF 90cm L
MW EMNS, 0ecm U EDETFILE ) Y T 258, ETILASET U TCHIRITE
BUWEBENEELBWKLSIC, TICXAERDZEDEREIT DI ENNEERS,
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38 EMDORD CEEEDEIN

A4 ABICIE. 3D FYVYIDTIVRNEBE, 77>, 7YY KNAE—ROREILH
BETH DD, WEDRXTARAY 7 MIERYMDEHFICE > TRDPEBERDOEINNEUC.
V7 bz 7@ITBlackBelt ([T 100% YV F9 25U VY DEEEEBDZENTERL
e, BT ARNZTVWREZEBLETZ2RENH D, (K38) KORBWFUY NER%Z
BafeHic. ZUYRNRDETFTILOOAURT EDEEPEBARDEEEADKRFERA
M5 BlackBelt D1 V5 —7 A ATTI Y NBEDREZT->2 (K37) ,
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40 RPOEHEDE

ATAAY T RTIE, NRTA—FDFEETRERETILEHEELL (K39) . EFI
7)Y RTBHEIC. ETIVI—YVDEAPEDEEZORIAZER TSI ENTE S,
40 TR Y Y MRRYDOH 1 XlE (B0mmx300mmx1200mm) & KE Wz,

H@RTHD2MEHE 2kg BETH D, FHEHRIREEZ 100mm/s ICERET 255, H
RIRFE (& 48 BRFEILL EDDD O X ME 15000 HIETH %, HAKE., JA M EBICER
ICLBEREZET B EzBIToWTENS, BENICTY Y NRDET )L ZHEFZE UEIRI/C
TA—HHEFBUIED, T4 XY NEHTULRISERE1TS o,
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FT4E 7OVVMT1T O—b—T7 405X N2BHWEH

AETIF. A—E—T 4 XY M Z2HAVWTREMEZR LS E2EFICDOWTERET %,
VEANGREFE UL TO—E—T 4 XY RNZEE, WODDIAZ—VIRB T4 TAV NS
BEBAL. TNZNOMEOBRBEEESITL. ZhEhoFEEmE T 21ERNL%R

NeklBolco ZDSEYFUADARYEMORMZEZRBLUHER, I——T74 3
AV ZEBAWTREMEBEZRN LS TS EZB T 1Y - BEZTo o,

4.1 &‘FR
411 dA—k—T74ZXYk ™Wound Upy ZHF#MELT

4111 A—e—T4 XY NEFEBIYATILT « T AV b DOFHE

Hemp raw material filament Coffee raw material filament

=4

transparency smell

product
design

Silk texture ECO filament

texture hardness

i

(ﬂ(

100% recycled transparent filament Bamboo material filament

41 UYATINTZAF v T OREDT

RET74 XY MESNTWBUB AT TS ZAFvIiE. E=IL T, FRifiE. T
., D—b—<K TREDNAAZMEZFRAULIL T ZXY MDIELI. TKRPIORZED
INAARMZFRBLU 74 AV NBHERTHRTINTWS, SXIFBRYTAVILEM
NEHZL. VYA TILRMOBENZKRILT ZICDONT, 3D P T 0 v ITETICK S
EMOREZED VBB OLIFANTBEICE > TW EEZ 5ND, it JReRtt
SEBHIEDICONT, FRMIC/NAARMTINIUZE7 « TXY MHEECEBIT B
ENFREIN. ENEED UK AETORENEETHDEEZAS5ND,

AT DV HYA VT ZAF VI SEIEREMTERESNTWS 2O FEDES,
EZomNE, LV, BB, KADESHS., ERELREZRF > TWD, TNEFNOREZ M
CO0HE - BIBL., BRABEBICER TSI ENEETE S, MAT. 1 DOEMOFEE
ENTIEN. 2 DU EDEMOFEZEASOETENT CEEAETHD., BETH T
VOO IFILRICES T2 EEZ 5N %,
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i

M42 HRULTWREEOUHA VI TZRF vy (LOEHIS ab.cde)
HEE  3DFSid.arts

BALLTZ4IXY N (M42)

a E—ILERT 17X K 3D-Fuel @ FBuzzed - Beer Filamenty (&, FEttDih
TEA Y v —L =N OBEFAMN SBIEIEY (BEY) ZFREMHC Uk PLAREMEIT.
E-IVFEDEERERBTHEIRYDEEVWEE LT 4 I X Y KER>TWS,

b FREEZ 1 ZX> K 3D-Fuel £® TEntwined — Hemp Filamenty (. EEZEVER
BHZEREIRRUCREENSER SN 3ID 7YY NBT7 4 XY N TH S,

c MBEERI T « T Ak : 3D-Fuel #£® TWound Up - Coffee Filled Filamenty (&.
FRENEE (BARY) ORIEMELTEFEFNEI—E—FERO3ID FUYRNET7 1T XY
RT. BYPEDHMBEZDHDTH S,

d BHEOREEMERI 7 XV K TRecycled ABS filament from car
dashboardsy I&. BESINZEFHEDY VY aR—RPRFZNRIVBEDTZTRAF Y

2 (ABS) BE#EIMMSERSI N, 100% UYL TILT 4 XY NTH B, <D
ABS 7 4 T AV MEIEFRICPPOYY MREEND &30, SHEZRHOERLREZER
BRWee, “OUTHAET 2 ENTEETH D,

e Xy MRKMNIVERZ « 2 X >k :TRecycled PET filament from green bottlesald.
BREINDIFZEDORY MIRKNUOSERS NI EERBOIFAIILT 1 TAY NTH S,

1 3DFSid.arts https://3dfs.idarts.cojp/about (BEIEH 2021.8.20)
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Change from car to vase

Change from bottle to vase

Recycled PET from bottles

43 BAULRMTRUELcEER

IDTUVIDT) Y NNREIBIET Bicdhic. KEEEITSRIIC. FlagstE LTd. B
BEONERMOSBAESINETZAF VI T4 IAYRNE, e. FRY MRMNIUASEH
EESNETIRAFVI T4 AV RNTRRIRET VO Y IV EER LI (M43) . BE
HOREREMER 7« XV M, HiEE UTRENH D6, 1ER L ICRRDMRED
B, BRXY MRMNUER 74 XY MNE FEE U TEBEELKOBZRF> TWST
H. THAVDOFETHRICENBERZEZI SN EEZI 5N,
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4112 A—bE—T4FAY N elE- EREMESRLO IOFY ~FH1 v

BHROER
Elements of FORM

......

s — _cooL

7 B o
e
Lo&WlLre

,,,,,

s

K44 d—bE—74 5 XY~ ORMEMERIEDERSITK
B (RT—V)  BERAZ—THA VR

BRMEMEZ BR{E SR HICBALEIYAIIL T AV NOFTI—E—T1 7
AV NZEBUTEHEZATL, BEMEZSO T Y ERZHE UL (K 44),
SNEBERIEFEIC "BV . TN TRih . TLo&ED) D4DDERDELND,
o, BEROF T, EMOFEDOI—b—DHWI—BEELIFH THZ DD > T

el T B
; b R
- Figt
cafe \ coul office

e i | = #
— A
S ) R
= - ) =~ @ |
- = ‘
- n-.:.li El -
= - " —
wa - - | g‘s m
= = *
= ] —

45 EBIVYA VI T 4 TRXAY MNPEDRET « FAY NOEWEBICET 271 T T— 3>

BAFRODHAEFERERTIN TV YA VILREMICDOWTITS 2 &T. DEEED
RTOFERT7A T 7R U, BIZIE. E—=ILER 74 IAYNEA—-—TFF+H— (h7x
) IEe MRERI 7 4 ZXYNENYA— (AT R) & MBEER 74 XAV MNEOAYFY
vk (A7 1) e &Ry MARMNLUVRERI T 4 S X2 MNEERE (RE) ICFIBIT2REDT
1T7hEsNE (K45)
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42 BME

B er——

J—ke—[RE7 13 AY + "'Wound Upy
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structure-with-dual-extruder-for-fast-printing-super-large-print-size-360-250-
320mm (FEEH 2022.1.3)

50 Blackbelt 3D
https://blackbelt-3d.com (BE&H 2021.12.30)

51 Grasshopper 3D Wikipedia
https://en.wikipedia.org/wiki/Grasshopper_3D (B&H 2021.12.22)

52 3DFS id.arts
https://3dfs.idarts.co.jp/about (FE&EH 2021.8.20)
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53 HAR 3D 7V v ¥ —K)A=tt
https://ultrafusefff jp/product/ultrafuse-rpet/ (BIE&H 2021.5.10)

54 ZEEZRR" U1 7 ILEER (2020)

EREMFIRRES - 3R B3R,
https://www.meti.go.jp/policy/recycle/main/admin_info/law/02/pdf/
shigenyukoriyoho-gaiyo.pdf (BE&H 2021.10.20)

55 =% BHRE (2021)
https://twitter.com/tyomateee/status/14628008602331463777s=21 (BEH
2021.10.25)

56 BRITED TARDL S ofc, FPHREOFTHEME. IRFHROZMELS (&
BRE)
https://www.huffingtonpost.jp/2016/10/14/naked-pearl-diving-mermaids-of-
japan_n_12484544.nhtml (BEH 2021.12.25)

57 X NEMTEE T7—hEXEDA
http://artmatome.com/ TFicDiE BE3%80%80 THEF1 BE3%80%80 EEfiLET
/ (MEH 2021.12.25)

58 FitizIcE <
http://ukiyoe.cocolog-nifty.com/blog/2020/03/post-6643c4.html  (FEH
2021.12.25)

59 it Wikipedia
https://ja.wikipedia.org/wiki/ Zitis  (FEBH 2021.12.25)

60 XETHRAZE (2021)

"I EEEGM DBIK (SAED) ARy by ERIERRZ £
https://prtimes.jp/main/html/rd/p/000000008.000023254.htm!  (FEH
2022.1.22)
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BlackBelt ® H ARED G-code

:BLACKBELTPROCESSED

;Generated with Cura_SteamEngine 3.6.0
M140 S40

M105

M190 S40

M104 S215

M105

M109 S215

M82 ;absolute extrusion mode

GO0 ; Set to Absolute Positioning
M82 ; Set extruder to absolute mode
G21 ; Metric values

G92 XO YO ZO EO ; Set all axisto O
;home X

G1Y2 ; Move Y axis off the bed

G28 X0 F2000 ; Home X axis
G1 X170 Z5 F4000 ; Move X to the center

;probe Y

M908 P5 S10 ; Setting the motor current of the Y1 motor off
M908 P1 S10 ; Setting the motor current of the Y2 motor off

G1 Y20 G3000 : Move Y up

M400 ; Wait for current moves to finish

M908 P5 S25 ; Setting the motor current of the Y1 motor very low
M908 P1 S25 ; Setting the motor current of the Y2 motor off

G1 YO F500 ; Move Y down into the belt

M400 ; Wait for current moves to finish

M908 P5 S140 ; Setting the motor current of the Y1 motor to normal
M908 P1 S140 ; Setting the motor current of the Y2 motor to normal
G92 Y-0.1536

;purge
G1Y2 ; Move Y axis off the bed
GT F15000 ; Set high feedrate

G1 X170 F10000 ; Move the print head to the center and break the melt
G1 X335Y 1 G1 ET10; Extruder 10mm material and move to the side

G1 E15 ; Extrude 5mm more

G1 Z10 E18 F500 ; Move belt 5mm and keep extruding

G1 Z30 ; Move the belt a bit further without extruding
G92 Z0 ; Zero Belt

G92 EO ; Zero the extruded length

G1 E-4 F3900 ; Retract 4mm at 65mm/s
;prepare printing

G1 EO ; Move extruder back to O
G92 E-1.5 ; Add 1.5mm start distance
M117 BLACKBELT Printing...
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