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Measurement of Drape Coefficients of Fabrics and Description of

Hanged Shapes of Fabrics

Mitsuo Matsudaira and Minzhuang Yang

Abstract

In order to strdy fabric drape more precisely, a new method to obtain drape coefficient is proposed and hanged
shape of fabric is desdribed using trigonometrical function. Relationship between the trigonometrical function
and basic mechanical parameters is also investigated. Following conclusions were obtained :

1) Fabric has its own number of node when hanged on the circular support stand and drape coefficient of the
fabric becomes smaller at the own number of node. The hanged shape of fabric becomes stable and the
reproducibility of drape coefficient becomes high if the coefficient is measured using the circular support stand
which is divided into two parts, equilateral polygon stand and the residual stand.

2) Fabric shape is described by the equation ; r=a+ bsin(né), and the drape coefficient obtained by the equation
agreed well with the actual one. Further, the hanged shape obtained theoretically also agreed well with the actual

one.

3) The trigonometrical function can be regressed well with fabric basic mechanical parameters with high

accuracy.
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Table 1 Outlines of Samples

Fiber Yarn Weight(mg/cm?) [Sample number
Silk Filament 4.15~22.39 25
Polyester Filament 4.23~15.39 43
Rayon Filament 6.37~37.31 38
Cotton Spun 8.45~12.28 10
Wool [Spun 10.29~32.90 40
Silicone r 40.87~118.45 3

Himawari board

Personal compuputer Printer
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‘ CCD Camera
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= o

Video printer Drape tester

Fig. 1 Experimental system of fabric drape.
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Fig. 2 Relationship between the number of node
(n) and drape coefficient (D).
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Fig. 4 Probability (Pr) of the number of node (n)
measured repeatedly.
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Fig. 5 Support stand for drape coefficient measur-
ing.
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Fig. 6 Realationship between the number of repe-

tition (F) and drape coefficient (D).

CHRLTHS, Imin BKET 5. £53hid, IE
ZARETET LAHGORRE , —FoBidz0E %
MAEZHGICELE SN, REABSEI KR
{12y, Fr—7HRBodERRE R0 FEE
RILTH3. ZDBEICL > THOETFIERIZELE
I8 %7-%, Fig. 6 DX 510K LAIEDEZEMN
WIS IBLUTICRY, EROBEMUMSETLE
{tot, KHETODERIZLTIDOHEAERAL
1-bDTH 5.

2.4 EEXHFEOAE

HORANFBORTEIZKES v 257 4 %2F|HL
T, BMEEY-DOERB W A2EL 6B /1%
I A — & &JE L. e, SANEEAN b
e THRARE &K TRARDEEE R, EERIZT
~NT 22£3°C, 60+10%R. H. £4 T TiT- 1.

3. FL—TERORTR

F L — 7REREAOEAYEESBESIIC KB S
N 1oD52=5TH3B. LHL, Fv—7%
Boic IIENRZET, fliE, — L, BOE
SHEBA->TORNED, KL — PEEHFE L &
SHMETH FL—7TER» SO M RENSED SN
BBALEL£HDO, i, HMOBENBELE D
FHIRMTERV, ZOREHRELSEERT
B1cic, TT U OBAFA SR % F R
TRILEEZLSD. AWRTHEDLOLRAIESEIC
&0, CCDH 25 THLEBRRIFNE 0SS5 AT
EBOT .y VEHEL, Fig 705 cBEEICE
REND., BRSNLEBOD T » V3R EE

89

Experimental curve
Theoretical curw

315

270

Fig. 7 Curve of edge line for experimental and
theoretical.
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Fig. 8 Relationship between the experimental
drape coefficient (De) and the theoretical
drape coefficient (Dt).
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Fig. 9 Hanged drape shape of fabric.

bncos(nd) [R,—a—bsin(n6)]

{ dr=bncos(n6)do
 Ja+bsin(n6) 1 [2R,—a—bsin(n6) ]

(6)
GIXEFESLT
e ] ., Rib*n’cos?(nd) "
S _‘J‘o \/ la+bsin(n6) I+ [a+bsin(n8) 1[2R,—a—bsin(n6) ] t
(7

ZCZT, Ty VDEES=4nR, b L t=sin(nh)
E35& '

(MR
4Ry I @D @R—a—bD) ©
(8)
L1353, (QRNDFHTIZHE L WA, a, b, n DRGICEE(]
PRBRER O E VWS T Ehbh o T,

5.a b, n ENFENFXA—45 LDOREERK

FU—7REENFENNS A -5 I2o0TIER, ALl
5% FPIS OB LTI S UL > TELHES
T3, HODOHETIR, FLr—7RELHTE
e, wANEM S X OCBNEEY ) 0EE L O/
ICBRVBRD S B LfgI T b, —F, JIREI
0S5 2FHERIBHIEEZEAL T, IR
#: B (gf » cm?’/cm), Biif e X5 Y ¥ 2 2HB (gf »
cm/cm) B EBEYS O OEE W (g/cm?) &
YBW, {2HB/W 0T, ol B IZBIS
LTW3 ZENERICEINS, i, FFPISOK
LOEERED F L —7Tid, HAMERE bERIC

(a+bt)
1-7

n'b’R;




GGR>CEE) Vol. 50, No.9 (1997)

91

Table 2 Mean and Standard Deviation of Mechan-
ical Parameters for Two Group Samples

B /W 2HB /W G /W 2HG /W
mean |standard [ mean |standard | mean |[standard| mean |[standard
deviation deviation deviation deviation
Wool 3.9195] 1.4143 [2.0313]| 0.8853 | 28.1305 [ 8.8568 |28.8350]10.1192
Other 3.8176( 4.2029 |3.2510| 4.8429 [42.4268 | 59.6734 | 52.3779 |146.3967
samples

Table 3 Multiple Correlation Coefficient (R) and
Standard Regression Coefficient for the

Number of Node (n)

B BlW 2HB G/w | 2HG/W R
Ny -0.8617 0 0.1373 0 0 0.82
n -1.5323 1.0044 0 0.4693 0.1928 0.84
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Table 4 Multiple Correlation Coefficient (R) and
Standard Regression Coefficient for the

Parameter (a)

i[B/w B/w %'G/W B R
a, 1.3953 0 0 -0.6231 0.96
a 1.2302 -0.6603 0.4713 0 0.95

Table 5 Multiple Correlation Coefficient (R) and
Standard Regression Coefficient for the

Parameter (b)

n BIW Gw | 2HG G [2HGW]| R
bW -1.3432 | -0.7218 -0.5176 0.4477 0 0 0.94
b -0.8638 0 0 0 -0.4676 | -0.3871 0.93

/ B
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: / G
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(b)

(f)

Fig. 11
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(c) (d)

(g) (h)

Photograph of actual drape shape of fabric

and that obtained theoretically.
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Table 6 Drape Coefficient (D) and the Ratio (K) of
Bending Rigidity in the Warp and Weft
Directions of Samples Shown in Fig.11

a b c d € f g h
D 46.00 [40.52 |55.27 |58.58 [34.52 [39.31 |16.61 |19.51
K 1..25 0.64 1.13 1 0.49 0.88 2.65 1.39
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