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ARHFZEIE, BEIZE ST 2 B i e 41 0 B A s O BEK 5, X0 EHE IR O/ E o B
M & SAGHRERIZE > TUVAT T 4 v 7B LB FIEAEET 52 LICL 0, AIHFEOMFEL
ERERBETDHELEHIC, LW BABEORIRE W REL T2 FIEARELZLDOTHD.

K LD IIU T OB Th 5.

BT TiEam) I, BT RICH L FEOH Y B4, FEROIVEL, BFEOEZIY & ol
DWEHPETNEZOWVEBAFEZBF L, J10 B & ey o AR - S EES LR L% o
BUIR ERREEZ 20T 7. RIS, ARBFFE T WO FERM FIEOAME AT, RIFFEO B, ARiwSCOMER %
SRy Sl

o [Pkt & SAEMH) CIX, RFROEZEHREL S roER ofE&, Fm ki
TrOBELTEDICHERTTVELAOSEMY, BLOMABGRTVEENIRFICLAGNAAL TV 2O HE
ML D EMICONTH AR, RIZ, FRESHTHOOLN TV EAE/RIZOV T L, RIS
NFETHNON D GAREBRAFIC LV, FEMGH LTV B AR MEE O R KAIR ~HWD Rl R L2
DS EZH LM LTz,

3 [5G AR & T i 7 ST 0 B A T RE A [ SR IS O BB XA ) TIiE, SR ot o %
B DT, WEBEMARMEOEAET AL MEROP W ELETT L EZAIK L. Wk 0ih
DEWITIEWE DL A EFR 22 THEUCHE S Z L 27 L, EBRKAIN FEOMHEICwE L8l T
HHZEERLE. KTFETHEONTZH#ERERK OV EAHOFMERE L O U 5 &4 DR 2= % MGk
L, UM Z2WM-T-o0REOMEFEEZH LT LE.

FarE MG % VW2 B0 aTRe 2 MO REKAIR ] <TI%, #WRonoZzH v,
MERT Y ELET AL MEREESIY ETF AVEZAIK LT, ZHaio BRI 2B EO B EH- %2>
O, e BIROBI0 M TEEZ D L, MEERITVEAET VEEIFE)EFE AR AL H O THLHED
ICBREMONLMBEZAIKR CTE L2 L2 R L. RREEZHOCERATORERBMXOIDER X OME 22l
SHDE, EZAE~OEBEZRYETNET TR, BRDIDEEZLOZAFEHT SRR L2NA
O OLMB(ERSE)DEERY ETARHBRICAIHARTHLZ L2 LE. I bIT, Bk
OEFEOFPMEN S, MEEFLE CHEMNR S 7Y 7 e 8 AT 52N TEDLZ LERLE.

FSE [HEAGE/BE R W2 MICIT Y & A RE2Edh L= Mo REKAIK] CiX, BEH LoD
B Z AT, MEETVEAETAPLEBHT 2OV ERET LV ZAIK L. AFIETHELL
DM Lo BEHK ZRIZICIED o 5iEEZ L TEY, 2HFAICITV EAARE L o7, &
BRTOEBK OO 72T AHEZEE LUEOREZEL ST D &, dhR TR 2 B Pro 22 3 4 1L [H
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CThd b7 ARHKEEZAKRTE L0, IVEAARRFEOETEINLORBMEZES T
x, R, CEICHENZT 2ROV EAAGETHLZEEHLICLE. KAREEZHCD L,
ENET 25 E L OFFERER DO TICLERKBOLEL CREAKZAINTE 52 &R LT,

For [ EY O -0 OPr ) B Al fe/eiSdh LMo BEAKAI ] <X, Eih L7 oS E-IR
EmEATELL, Wi BICER, P10 BN ERTR A EAT D FIEEME L, Jrito BRI Z Ry
LANLERKEZAKR CEDZ 25 Uiz, ATIETH O I BB X 13 M 13 oo B2 B X {7 237
L7 0RORNBRMICEI Vi 2 ANTRBRERS>TEY, DIV EEREEZ CTEH O Z2 2k
SHDLFIEE, REHSZE 0 LTI TR ONIICHT v BEATEl o223 ¥ 5
TIEEBE L. BB, BN EAKICHER O OB Z TV, il U7 M 8o BB X % Al Rk
L. BoNTEREBARONEDBRAEIZ DN THRIEZITV, &5 BREOREL A TS5 5 Mk
I BEAFETHL Z &R LT,

TE i) T, BHLIEMGGHEBOF T, EROMEENRRTZN DR DR DO E LD
BEHLOWNOEBRNBES WY BA A REREEO RN ZS AN TEL L THELTWD &
BIELRZ., £, ABOBELE LT, 2RO LRV EAETAEZRHA LY A KA VA=, [
fEifr 0 BHET VOPFHLE b T AWM & L Tl & 2 IRV A, SOV BEH LT/ Fax
— ARG Lica X o RO LY WRimERE, Lo 72T 0 B A AR e A0 RO R 2
ML AITE LW DS Y~ HATREMEIZ DWW Tk~ 7=,
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The objective of the present dissertation is to develop a technique to acquire planar fold patterns of complex
foldable structures from ones of relatively simple structures in a systematic manner by using conformal maps,
on the presupposition that the structures consist of flexible yet non-elastic surfaces with a thickness of ideally
zero. The proposed technique can improve and simplify conventional processes in which each fold pattern is
examined for each structure independently, and also help to acquire unknown fold patterns associated from
known patterns. Firstly, conformal maps in fluid dynamics are demonstrated as an example, and advantages and
procedure are clarified to apply conformal maps for pattern generation. Next, it is explained that the conformal
map used for flows with a vortex filament is able to generate fold patterns for conical structures and for circular
plane structures from ones of cylindrical structures. Through the mapping, angle correction is taken into
account in order that angles between the mapped fold lines should satisfy the condition that the structure can be
perfectly folded onto plane or it can be flat-foldable. Also, it is described that by using the conformal map used
for flows with a source, fold patterns of toroidal structures are able to be generated from ones of cylindrical
structures. Even for the structures with principal curvatures arbitrarily varying, the fold patterns are able to be
defined by a limited number of design parameters, resulting in simplification of designs and reduction of
processing time. Finally, another technique is considered to design a planar fold pattern to construct exactly
targeted structures with curvatures changing by cutting and removing unnecessary parts from an initial planar
fold pattern. By combining the technique with the map used for flows with a vortex filament, it is also shown
that conical structures with curvatures changing can be folded if some difference on length of fold lines is

accepted.




