EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title DTV UTAVIEMCLDBHNE— ERBTDHUMETEAZA)L
Sub Title Magnetic textile with dynamic patterns enabled by 3D printing technology
Author F a3, d&(Zhao, Yuqing)
1L 8, JB—(Yamaoka, Jun'ichi)
Publisher BRBBAFREZRXT AT TH A HEN
Publication year |2024
Jtitle
JaLC DOI
Abstract
Notes 1L FMMI. 2024 FEX T A TTH A% E11545
Genre Thesis or Dissertation
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=KO40001001-00002024-

1154

BRESFBAZZMERVARD NU(KOARA)IZEBEHEATVWAR OV TUY OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEIEEEEEICELLT
RBEETNTVET, SIACHLE>TR., EFELZZEFLTIRASEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

Bt EmC 2024 FEJE

3D VT g v IHETIC kB
HINR — 2 2 BB AT F AX A1)V

B B8 K
KEWEA T 1 T FFA VW5

R



RESIIEERIARZEZRZEGRA T4 7T A VRN
BL AT T7THA UZE) REDOEME U TR LZELwXTH 5,

RS

p=(ll

HEEEII Y T 1

e i — B (EREHE)
MRiE B2 2U%  (RIEEHEA)

L EAEAR
ik 98— #EBE  (EHE)
Mz B2 8% (Al#)
M — B (&)



fELimC 2024 &

3D ) VT g VI & B
FRNR — VB EHT BT F AR

HFIY L FHA

A S

. ALZDEBKRIZEBE L TWASYTY TILOVEDOTH S, THL UMD
A VRIT 7V arvouigtE R BT A F =75k, EHUIZE TR Z AL
ATHIET 2 Z 2 ZRATE 0N, BN T A F =22 > TT V1 VDS
EWE L, EFREEORRECLLEEOMENR D5, ZO LI RBHREBER 57
b, AR TIIEFREEZFOTIZENE DT FAXAINDTY A I HE AN,
THAF =2l o TAVRTIT 4 TIRMERIZEHR LR T VREETFAX AL E
ZTOT7 77V =y a v FERERET S, BERNIZIE, 3D 7Y v T o v T Hl %
AW, ZoPWEROREIZHRMET + TA Y N TV Y NT 52 2T, AU
EREA 777V =Y avEEETS, £/, AV NTUNRED T ry =
UL ER—-RAE LT, HEEAX -V A EE T U, T VERE
HARICEFLHBEZeEBUT, THA F—DEBICHMETF AR NVE AR
YA AL, TVFVTINRTAATVA %2 EBT LI 2 HET, BEIIZ,
MTFFARANEZTDT 7 TV —y a VFEOHH#EESE 2T A ML, ZOG
FATATREME S MGES 5, ZNE TOMEDOERRE AL AR L2 LT, 5%OFE
CBLEIZOWTHRR S,

Fo7— R

FATAV I Trviay, TXRARAV EHEMEL 3D TV T v AV RT
Jvayv



A E

BERIARFZRERA T« 7 71 Ve

A = =k
EREE

11



Abstract of Master’s Thesis of Academic Year 2024

Magnetic Textile with Dynamic Patterns
Enabled by 3D Printing Technology

Category: Design

Summary

Fabric is one of the materials closely associated with the human body. Designers,
in pursuit of aesthetics and interactive potential, have attempted to incorporate
electronic circuits into textiles for control purposes. However, for general design-
ers, such methods present significant challenges in terms of design complexity, as
well as issues related to circuit durability and safety. To overcome these limi-
tations, this research focuses on the design of textiles that can change patterns
without electronic circuits. It proposes magnetic textiles and a corresponding fab-
rication method that are practical and accessible for designers creating interactive
works.

Specifically, this research uses 3D printing technology to print magnetic filament
onto the surface of flexible fabrics, thereby imparting magnetic properties to the
textile. Furthermore, by incorporating fashion tailoring techniques such as cut-
outs as a foundation, we design basic patterns and control methods. The key
design principles are compiled into a fabrication guide, enabling designers to easily
customize magnetic textiles and realize flexible displays.

Finally, this research evaluates the usability of magnetic textiles and the pro-
posed fabrication methods while verifying their applicability. After assessing the
contributions and limitations of the study, future challenges and directions for

further development are discussed.
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#* 3.1 WM PLA &5 PLA DR [1]

% (property) R PLA ZAE PLA
EE (toughness) KW (low) TE (base)
EEME (flexibility) /N (Minimal) | Z4% D (some)

BE (density) BHED 1.5 5% T FEHE (base)
HN&: (appearance) wEE (Metallic) | XRD D (lustrous)

/J XIVEEFE (nozzle wear) =\ (higher) FEYE (standard)
7 v UMHEE (bridging) ™ (poor) RAF (good)

3D TV VR —=DNFTA—=R=FEIZDOVTIE, W71 522 bR (£
3.1) %, HMaE 7Y v Ry Re UTHHT 256 0K M2 &R U TR 1%
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VIR IXATHEZR IR DR WHIPHN TRE L. 7Y Y MREIZA MY v 7 E 72 1 HH

31



3. FH¥A v Tak A 33. TR RNXAL T2 HETFFAXAIL

HHIZBLEE X, 7Y v MEEZFHEL CREZ2BBTE 5, B0 7
VNERERT, AR TIEIE#ETL 7)) Y MNTRA—X—%fEI LTz (£3.2),

%32 WMIron 74 5 A D 3D TV ¥V RFE [1]

) VY REEE fE
~Nvy NEE (bed temperature) i ~60 C
J RIJVIRE (nozzle temperature) 185~215C
FIREE (print speed) 10-20 mm/s (#IJ&); 20-80 mm/s (A
%)
HHE#E T 7 AE— K (extruder &K RPM @ 10-20%
fan speed)
) N> 22 3 (retraction) =/NR
L 1 ¥ —5& (layer height) 0.15~0.20 mm
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