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Measurement of Drape Coefficients of Fabrics and Description of Hanged Shapes of Fabrics

part 2 : Description of Hanged Shapes About Anisotropic Fabrics

Minzhuang Yang*, Mitsuo Matsudaira*

Abstract
To investigate about fabric drapability of anisotropic fabrics, a method to decide the direction of a node is
proposed, and the hanged shape of fabric is described using trigonometric function. Relationship between the
trigonometric function and basic mechanical parameters is also investigated. Following conclusions were
obtained :
1) Deciding at least one node for a fabric in the direction of larger value of B and/or 2HB in the warp or weft
direction, hanged shape of fabric becomes stable and reproducibility of measurement becomes high.
2) Two-dimensional projection of fabric shape is described by the equation ; 7(8) = [a+ancos(@.8+a)]+ [b+
bncos (b,.6+8)]cos[n(6—90)], and the drape coefficient obtained by the equation ; D= (4a’+ 2b*+ 2a% + b% — 4R2) /12
& agreed well with the actual one. Further, the hanged shape obtained theoretically also agreed well with the
actual one.
3) Constants in the trigonometric function can be regressed well with fabric basic mechanical parameters
with high accuracy.
(Received Nov. 11, 1997)
(Accepted for Publication July 4, 1997)
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Table. 1 Outlines of Samples

Fiber Yarn Weight(mg/cm?) | Sample number Saﬁgls:g ﬁfx:;er
Silk Filament 4.15~22.39 25 6
Polyester Filament 4.23~15.39 43 14
Rayon Filament 6.37~37.31 38 8
Cotton Spun 8.45~12.28 10 3
Wool Spun 10.29~32.90 40 12
Silicone 40.87~118.45 3 0
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Fig. 4 Shapes of f(6) and g(f) on the Cartesian coordinates ;
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(ficik, ¥v7n

180

®

g(0) DZALIZ AR A 20 DX I - T, &

BEDOZE T, HEESHLENIREE > TV 3.

T 68

YBOHITEREFEOWE AR > TWa o, &
TdaLx, /- FOBIPEHDOEETRETFLL:
RO ENBREL BZNET, 20 DEHE TR



GRX4E) Vol.51, No.4 (1998)

BRU72HERIE S & 5 EHOBRESFHOWE % Kk
LTW3, LHL, Fig 30CTAED FL— 7K
DIUNE K123 LET LR OSE N Tl & FESER
DR &E 12 - T, £(0) & g(6) DEALIZ LIRSS S 1
ODEH B, ZO0EHIBE>ZDbLALTL
B, FLr—7FEo/PMEVHRETOTONL TE
To2LE, EPEZAEMATLEED FL— 7R
BELL, P EMERO> OB LVWEEZ S
h3. / — FOBBTROBE T, HIEERES
HOWBEEZFE>TVWTh, FLEAFRCEE T &t
1<, 1 DDHTHIRES 3. 58T, Fig. 3(d), (e),
(ficid, f0 & g@) DZEALIIFEMIREAS 16 DZEK
Fich 3,

—7, fO & g@DNHEDEEFTHANTHBE, ¥
V—7REOKXZWHE), dTIE, f6) & g@ DAL
HOZERBERMEL >TVBIEHLT, Fv—7
B D/PNE W), (TR, f(0) & g(6) DAMEIZIZ
BENEE S ->THB Y, ZOEDD), (€)TiE, (O
& g(® DAAEDOEIZIZIFNEKL->TVWBT &8
bt THIEFEMFEEK»SANE, FL—F
FEORZVHRHETOEFTLTOEWAD, £(60)
BAREXSUWBEg@RNESLBBEDIZHLT, F
V—7REO/NSOHRHHCET T 5729, £.00)
BARELBBLGO BRELEY, ZOMOHIR
F L — 7R OB, (EOZ S RAHED S
BRI Z{b LT 3. 5> T, Fig.2Dg@ic>
WTB, 2HBOEKREEMUT AL bhy, BB
BALHBDRMREBELELEbN B,

3.3 EAFHEBORE

BREWREZQRIcANEZ 5 &, BHFERO
ETERERBTAIREETFVEN B,
7(0) = [a + ancos (a0 +a)] + [b + bncos
(b.6+B)1cos[n(6—90)] (5)
BIEEAZ L, GIRITK > TET LA DR EE
¢

. 21 1
S—fo 57 (©)do

:%Ih{[a +ancos(@f+a)]+ [b+bacos (b.6+8)]

cos[n(6—90)1}%d6 6

— 2 LZ 12 _1_2
= a+2b +_2_am+4bm)

FL—78D i3

T69

61

po S—Rl _ @O bR
R} — R} 12R?

IIT, R BMEXFEOFE (63.5mm) T,
Ri=2R, 3% v 7 NVD¥E (127Tmm) Td 3.

BIRDa & bBXUn 39 TITHIFH T Wool &
Dy v 7 25 F TR SN, RDOLS
I

/| B
aw=40.007+43.353 W —148.492B
/| B B /| G
a,=31.407+27.094 3 W_1'438W+5'3253 W (8)

B /| G
bw=46.6—3.204n—1.08W—3.283% W +4.396(2HG)

bo=30.771—2.063n—1.0716—0.01% 9)

/ B
ny=10.12—3.266 3 W +4.363(2HB)

B B G 2HG
7,=13.28-5.6733 / —— +0.368——~0.012——++0.002——| (10)
w w w w

T TG, B 3hiFRIE (gf « cm?/cm), 2HB i38h
FEZXF ) YR (gf »cm/cm), W IZBAEEY -
D OER (g/cm?), G iZ¥ AWM (gf/cm/deg),
2HG 3EAMSIDE 257 1) v 2 (gf/cm) T 5.

n & by IKDOVWTRHFADOERSHEBTEL TV B &
Bbh, o2 vE oL T} a.=b.=0
&gy, BAoRxVERIcHL TR a, &b, b
RESBBRETH B, —F, BEAUERROES,
PRI ARIC L > THS A RESEH SN B
2, FANIREICRARIC L BN EERED S
N otz %>, am bn & B/B: (REEBDH),
2HB,/2HB;, Byu/Bu» (BEKE & R/MEDH), 2
HBiwe/2HByin 15 & & ORBE AR D 1208, WTh ok
HE SHEBRED/NS K, HIGBIHRIRE SO h -
to. 22T, Y(B—B)/W & an, by & DBEATI~,
Z DRI Fig. 5 & Fig. 6 ic/R9. @A E d y=ax’
DR E RIZ—HKLTBY, N _FETRERE
Kbl A, RODKEWVRDOL S0, a, D
B4 I13AERIRE% 7=0.88, b, DESIZ7=0.89 &73
D, PROGVHEENEON. TRbLE, HoR
AH¥BYB-B)/W XV a, & b, RHeET BT &
BTE, RAUESNOETERIE, &hmoihy
Ml ZIc L DEALT BT EBBHLHICTE .

am=415(£3%;§-? 1



62 BHEBRESE

B

FLv— 7R E OMBIREIZ r=0.95L K 5T, &
{—BF 5T Ehbhotk,

Gy by @ EBICHOVTRBHOET LLEIRD S
4 FickbBrHoh, SEOERTE, BOHEEE
LWHDOE FEIRD ¥ 4 7 DB LT
0, HOETULEERD Y4 7EHD F L — 7B
LR ICEVWEENS BT EBTHS N o
T, DA TE K v—FRED & OBFREFANT
»5EFig. TOLHBY, Fig 7@id/ — FOK
PERT, Fig.1blid/ — FOBIEFHTH 5. Fig.
T@IE Fv—7H%ED>40% DES B <’k
Fig.3)D % 4 725D, 28%<D<R2%DHFE (A
) =it Fig. 3b)0 74 7ictih, DL2%DEE
(58 <l Fig.3c)ps 4 7iciss,. LL, DI
329%~40% DR (E#) 1< Fig.3 @@y 4 7&b)¥y
4 7HEBICEEL, 22%~28% DR (A i
Fig. 30y 4 7&(0)% 4 THEBICEEST 5. #
>T, 329%~40% DB & OF 22% ~28% DRFIZFE
HICEZZ IESTIE, 36% & 26%icis s, 0% 0,
D>36%DiEE (FE) 13 Fig. 3@a 74 7icisy,
25% <D< 36% DIEA (E#) i Fig. 3bloy 47

. ; ; i, DL25%DBA (FE) & Fig 3oy 17

2 -1 0 1 2 KB, TRPB, Fr—7RHIcEHOEFL

- FRIRD Y 4 TARD BT ENTEZEEZ LN

Fig. 6 Relationship between the b, and %. Fig. ThdELE ST D>39% DiE4 i Fig. 3

V@B-BIW QD& 4 Fieish, 269 <D<39%DBA Fig. 3

%zm“ggﬁf - (€D 4 Ficish, D<26% DA Fig. 3o s

w A SIS, HOEFLEBIRD 7 4 Fobh il

G b, 0 EBHRBOLN, BIATEELEDDL
Table. 2 D & HITTL 5.

FBFLEEAEREOEREZREAT SHEET IV

Fig. 5 Relationship between the a, and
VB, ~B)/W

bm=2. 85x2
=0.89

2T, (MR Fr—7FEEknkL
%, Bohi Frv—7REEREERPOR D= 24"+
—9RD/6R: DR L D BRPARE LY, ERIL K

T T
25 26
() @osies () o
. 36 39

(b) ! - (O =
(a) ; RAD- a0 ° (d)

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60

D D
(@) b

Fig. 7 Relationship between the type of shape and drape coefficient O
(a) : even numbers of node, (b) : odd numbers of node.

T70



GRUEE) Vol.51, No. 4 (1998)

DRB)DEIMARF T B 7-»ic, Fig. 3 & Figd
DESATER]GEL T, EYHEiREG)RTHEL -
B % Fig.8 & Fig. 9 1a/R L, FERIIEYIEEET,
TEREFELZEBETH S, ChoDEZED 5
&, BELCER & EYOEBROMICZEREL,
FEELBOTRIPUTWA I bbb, 5T,
GO FEEFVTRAMRO F L - FTEEE X
RT B EDHETH B EVL B,

Photograph of actual drape shape of fabric
(the upper row) and that obtained theoretic-
ally (the lower row) in B, >B,.

4. ¥ W

AR THOPICENEREETEDEERD L
ATk B,

1) BAHHRR 2 EZAdciRe s L%, Ao
AR AR O EEic L v, B, 2HB @
REVHIIDELES 12D/ — FEELSHE, @
K VHEXRRICETHE Ficky, EFRLE
MOCENLE L, EEBROFERMGE K5,

Fig. 9 Photograph of actual drape shape of fabric
(the upper row) and that obtained theoretic-
ally (the lower row) in B,<B..

2) BRAMEROBATIR, SEEELEIES
Hick - T, EBF LKA @) =[a+
ancos (@.0+a)] + [b+ bncos (b,0 +B)]cos[(n (60—
IMITHRHETZIENTE, FL—7FH0HER
D= (4a*+2b*+2a%+b%—4R%) /12R: TRKH - F L
—THRBEERML F v — 7B E R E < —HKT
5. I LIcmOEBEOIEE L BB TR
BELEB S & —T 5.

3) MOBEANHE NS 2 —57T, FEPBEKD a,
b, n, Gn bm G b, a, BEFNFHhoOEPERIC
Lo TRDHON, GUEHEETFN L — 7KL E
T LIcHORE B IR TE 3.

BEH

1) ZHH, K¥F ; #iHsE 13, 475 (1972)

2) R, # @EEE 50 (9), T242 (1997)

3) WS, KA, FEP, &H M 16, 119 (1975)

Table. 2 Drape Parameter a,, b, a, B

Drape

coefficient L n < b" B

D>36% Fig.3 (a) 2 180 2 0

nfr;f):rs 25%<D<36% Fig.3 (b) ) 180 2 90
D<25% Fig.3 (c) 1 180 1 180

D>39% Fig3 (d) 1 270 1 90
nu?n‘:)‘:rs 26%<D<39% Fig3 (¢) 1 270 1 180
D<26% Fig3 (f) 1 270 1 270
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