Japan soci ety of Home Economics

HARB#&EE Vol.46 No.7 671~682 (1995)

/, =
7, He

TVT7—AHh— FOFBREIZKITT A DS FR
BIXUOEIHEBOR

=AKREF, RH¥ET, TR

GO FERKRE, " BRRXTRELEEREFR)
FRL6 4R 3 A 8 HH®

Effects the Mechanical Properties of Fabrics and the Number of Gore Panels Have
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The purpose of this study is to clarify quantitatively the effects of the number of gore panels,
the mechanical properties of fabrics and those of fabrics with seams on the silhouettes of flared
skirts. Different kinds of fabrics, including Shingousen with high drapability, were used.

As the number of gore panels in the skirt increases, the angle between the hemline and the
sideline of the skirt (a) and the number of nodes (7) increases, and the average value of the
height of the nodes (%) decreases, Also, the a values of skirts where the center of the pattern
is in a bias direction is larger than the a values obtained when the center of the pattern is in
a warp direction. Thus, the silhouettes of flared skirts can be characterized by using the a
value,

Furthermore, the shape parameter (a) is influenced by the mechanical parameters such as
3 BS’W and % SS’W, obtained from fabrics both with and without seam lines. The flared skirts
made with fabrics having low bending and shear stiffness caused rolls at the hemline. This may
be the reason why a increased, but # and % decreased as the number of seams increased.

By using the residual regression method, a can be accurately estimated using such parameters
as the bending stiffnesses of 3 BS’W and % BSs/2W, and the shear stiffnesses of %/SS“W and
3/SSs/2W, obtained from both seamed and seamless fabrics.
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Table 1. Details of samples

Weight Density Thickness Yarn count
No Fiber " Construction (g/cm?) (/em) (denier) Y BS'W Remarks
x10"* Warp Weft (mm) Warp Weft
1 Polyester Plain 45 53 37 0.176 40/12f 40/12f 1.867 Organdy
2 Polyester Plain 133 74 34 0. 339 95 50 1.131 Faille
3 Polyester Plain 95 70 45 0.198 50 50 1.251 Broad, HD
4 Polyester Dobby 151 37 25 0. 422 95 300 1.040 Grosgrain, HD
5 Polyester Plain 149 73 34 0.493 105 105 1.241 Falille
6 Polyester Plain 126 86 37 0. 266 60 150 1.226 Faille, HD
7 Polyester Satin 128 43 48 0. 256 75 75 1.254 HD
8 Polyester Plain 125 93 29 0.425 75 150 1.239 Faille, silk like
9 Polyester Plain 137 79 35 0. 305 70 150 1.243 Crepe de Chine, HD
10 Polyester Plain 120 74 37 0.547 50/24f 50/96f 1.185 HD
11 Polyester Twill 175 51 39 0.496 135 135 2.600 HD
12 Polyester Satin 171 52 42 0.435 75 100 1.599 Suede satin
13 Polyester Plain 162 66 44 0.559 110 110 1.455 Georgette
14 Polyester Satin 208 49 30 0.725 180 180 1.249 Venetian
15 Polyester Jacquard 111 59 40 0.317 75 75 1.433
16 Polyester Satin 162 50 39 0.505 125 125 1.270 Venetian
17 Polyester Twill 111 44 33 0.364 127 138 1. 564
18 Polyester 80% Twill 153 54 48 0. 547 80 80 1.747 Wool like
Nylon 20%
19 Polyester Satin 205 64 30 0. 581 170 170 1.283 Venetian
20 Polyester Plain 82 44 34 0.190 100 100 1.440 Habutae
21 Cotton Plain 121 59 27 0.444 145 129 2.202 Broad

HD: high drapability.
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Fig.1. Relationship between log B and log 2HB

Solid symbols show: B, F.; @, F,; A, F,; O, other
fabrics.
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Fig.2. Relationship between log G and log 2ZHG

Symbols are the same as in Fig. 1.
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Fig. 3. Relationship between °%/ BS'W and %/ SS'W
Symbols are the same as in Fig. 1.

Table 2. Mechanical properties of the samples used for skirts

Properties Sample No.
21 . F. 3:F, 20 : Fu
Tensile EMT (%) 4. 05* 7.03 5.03
LT 0.779 0. 555 0. 640
WT (gf - cm/cm?) 7.84 9.53 8. 06
RT (%) 51.9 64.7 66. 5
Bending B (gf - cm*/cm) 0.082 0.017 0.021
2HB (gf-cm/cm) 0. 094 0. 004 0. 007
Shear G (gf/cm-deg) 2.15 0.21 0.29
2HG (gf/cm) 5.20 0.05 0.27
2HG5 (gf/cm) 8.11 0.20 0.69
Compression LC 0.284 0. 487 0.524
WC (gf-cm/cm?) 0.139 0.021 0.041
RC (%) 36.6 85.7 66. 7
Warp Bias Warp Bias Warp Bias
Bending length Y BS/W** 3.20 2.16 1.25 1.19 1.61 1.29
3 SS/W *** 8.60 9.36 7.09 9.48 7.45 9.75
*Mean value of warp and weft directions. **BS=B+HB, ***S8S=G+HGS5.

Abbreviations otherwise noted for the various constants are described in Tables

2-7 of ref. 6 (p.34).
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Fig.4. Methods and conditions for making flared
skirts

Sewing conditions were: length of skirt, 60cm; allow-
ance of seam, 1cm; sewing thread, silk (#50) and stitch
density, 4.5 stitches/cm; respectively. Lines correspond
to the number of gore panels N in flared skirt: —,
N=2; , N=4; —-, N=6 and - - 5 N=8; respec-
tively.
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Fig.5. Measuring method of silhouette of flared
skirts
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Fig. 6. Definitions of a, », 2 and D. on skirts

a: angle between hemline and sideline (deg); »:
number of nodes; k. OP, —OP, (cm), average value of
height of all nodes; D,* = Ap/Ag (* differ from JIS L 1096,
9=D,=1); As. cross sectional area of the hips; Ap:
projected area of hemline,
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Fig.7. Method for making samples with seams

(warp)

Conditions for sewing are the same as in Fig.4. 8.(R), 6,(L): angle between
weft direction of fabric and right sideline, left sideline of the pattern of skirt,
respectively. R, L: a piece of sample at right side (R) and left side (I). Single-
layered: a piece of sample (R and L). Doublelayered: put L on top of R.
Doublelayered and seamed: press the doublelayered sample after seaming.

Table 3. Angle between warp direction and

seamline —> Fs
6.(deg)
N S, S
Left Right Left Right SR NS G
2 90 0 135 45
4 67.5 22.5 112.5 67.5
6 60 30 105 75 Scm
8 56. 25 33.75 101. 25 78.75
Samples: refer to Fig.8. N : number of gore
panels in flared skirt, .. angle between warp I N . A
direction and seamline,
e
. . . e Fs €—
) #HOY S 2l —Ya v3R Bending Shearing

%E.%MJ\@? PR | &0)#%&&%%%@—%_7: Fig. 8. Measurement of bending and shearing of
O, Fig. 7R 7 b7 =24 — b A LHEEREE R double-layered and seamed sample
BEffELz. SEREABORH— boRKOEEH
BoomLLFRULBOBAEOY > SV % 2x8cm
DRFFBICEEL, i 1BZTObD, i2rER
7250, BIXU2HERTREL ERZE--0D :
D 3K EEYEL 7 (Table 3, Fig.7£M8). 8L 3. BRHIUEE

Abbreviations used: M, bending moment and F,, shear
force, respectively.
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Fig.9. Values of a, n, 2 and D, as a function of NV

a: angle at the bottom (see Fig.6); n: number of nodes; %: height of nodes
(mean value); D.. drape coefficient; N: number of gore panels; F.: cotton broad
(M and O); F,: polyester fabric with high drapability (@ and O), and F.. polyester

habutae (4 and A), respectively.

S, S.. flared skirts with its center direction of

a piece of fabric being bias, warp, respectively. Solid symbols are S,, and open

symbols are S..
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Fig.10. Display of flared skirts (S,)
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Fig.11. Hemlines of skirts (sample F,)

1, rolls of hemline; @, position of seam. S,, S., N:
refer to the legend for Fig.9.
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Table 4. Correlation coefficients between a, »z, k, D. and mechanical properties

a n 3 D. VBS'W Y BSs 2W YV SS'W
n 0.719**
h -0.854** —0.735**
D. —-0.794**  —0.691** 0.939**
Y BS'W —-0.905**  —0.787** 0.885** 0.900**
3BSs/2W  —0.869**  —0.701** 0.824** 0.801** 0.948**
3 SSW —0.256 —0.484* 0.297 0.375 0.436 0.375
¥SSs/2W  —0.133 -0. 260 0. 099 0.166 0. 240 0.167 0.764**

*p<0.05, **p<0.01.

(3) YyIal—ary@BRIZLIHEBOMITEEA
Witk D X — FER~NORE

BMRDESZ, REF,DALATL v OEXAAIL
BXHRSIIBWTRELTEY, ZOZEbEX
DREEDHERNBEENZDEXAREEBY5 2 Tw
BILAHRSND.

FIT, YIal—varyREIZEVEBOHITHE
SLEARBEH A H — MERICRIZTEELHS )
KT 57 00ERETo7:. FRBOEXAEICHY
THREY Y TIVONERNEEES LT RBBL U RG
EROLIIIERLT, REOBEIORFYE, T4b
LREAFROWNE % R#EHEE L TEFROLE % g
WE L7 (Fig.7, 82H).

RB=B./B,

RG=G./G,
ZT, B, i BRHIICHE - THIT 1 OGO
It B, B.: BEEREHICHo THIFZE & O
"B, G, ERAEICH LEELFEICHEMZ T,
TAMERSE-L E0H5 L OEAREIMY G, G,
B X#E O AKEYE G.

£Y 7 NVD RB, RG % Table 512/7R3. Hls
HWOHBNSNAXYAHFEDA S — P S i2BWT, &0

Table 5. Changes in values

BEHBTOEFL—7HRBF, ® RBEMLOR
ALY IKELR-oTEBY, BAPHMMIZELL
B bBREALNE., TOZIENSREEF, O#
DHBNAXYAFBROAH— DI VL y MZid#&H
HRELFEBLTWAEEZLRS.

BFRFL—7HREF,ICo0nT, #XEESOHBD
HfE G, & YBS'W B XU YSS'W OMfR% Fig. 1212
RY. 1ML, fi2erERI-LE, EXEE
PR L LEZZFRENY VRNV EEZ TREREIC
ARLTWS, 7S, S, LDICRBEZERT S
LIk o TYBSW OMEIFBEMT S, AH—FSD
MVBIZBWTIE, L2~1.5BBEOEORIN%E R
LTBY, N=2CEEBEELE-7. £/, NO#EmN
2L bR YBSW NS e @ANA SR, &
NI LEVWE 2 ROHD YSSW X, i 1D &
DELVBYTHEmMERL, AHA—1S, Sutd
ICN=4 TREEE %o 7.

RAHEF, F.icBLTid, F.&EIF, FlCHEL
T YBSW DMK E T EPAE, BiIROREF,
ERCEmERLZ.

(4) REBOWFHREMEEL VY FERK

BB DORENERNBHEE 7L T — XA — DY VY

of B and G by seaming

N 2 4

6 8

Sample S S. Se

Sw Sb Sw Sb Sw

F. 3.3 3.3 2.4
RB F, 4.9 4.0 3.3
F, 3.7 2.2 1.7

4.0 2.5 6.2 2.3 5.5
3.1 2.9 3.8 2.5 3.7
1.7 1.2 2.3 1.2 2.7

F. 1.4 2.1 2.7
RG F, 1.1 2.4 3.0
Fu 1.1 1.9 3.7

3.4 2.0 2.9 1.8 2.8
2.9 2.6 2.3 2.5 2.1
3.9 2.2 3.0 1.9 2.6

N: number of gore panels in flared skirt; S,, S.: flared skirts with their
center direction on the fabric being bias and warp, respectively. RB,

RG are defined in the text.
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Fig.12. Anisotropy of % BS'W and % SS“W of sample F,

(a) ¥BSW (Sy), (b) ¥YBS'W (S.), (c) ¥SS'W (Ss) and (d) ¥/SS'W (S.).

Symbols are:

@, singlelayered; O, doublelayered; ®, doublelayered and seamed; respectively.

FMERDOZFHE M OMBELEI % Table 4 1IR3,
T, YBS'W, Y SSW HReBES DA 1 DOAD
HERTHLDIZNL, ¥YBSs/2W, %/ SS:/2W i3%H
DONERETHH. HBFTHILY YBS'W, ¥YBSs/2W
o vy MRS A -7 L L HBEWI &
BEDHLNA.

YBSW BX U YBSs/ZW &7 LT—AH— bDK
vy vEWRa, n, hEDOBFRE% Fig. 13 1R 7.
YBS'W, YBSs/2W HSKREL ZBIZEDRVEAK a
MWL BRBEPEASNDL. Thbb, ThHOfE
BRELRBIEFETLT =R — FOEPHNFEANE
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5. REF. 08, VBS'W & Y BS:/2W OfEiz K
&L, e OEIINEVEEIBALN, —F, RBF, Fu
338 H @ Y/ BSs/2W (bending length) A/h& <,
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THREF, T, HOBWNAXYZAFHMDAH -1 S,
DHIZn DBEPRFIZEL RHP8H5 2 LAHERT
5. ThonYry 7VOEBIZEIYntIhbDfE
DOMBREAS, MOBEB LY NS holz vz b,
HOBE hoBEnE, eBXtn LIZB R -TH

53

NI | -El ectronic Library Service



Japan soci ety of Home Economics

BAZFB$AE Vol.46 No.7 (1995)

90
* 85-0‘ 2
o
A N ..
80 o o" B a 0 O
- . g u
3 75} "1l .
70 - -
15
13 » S °
c 11} % L % .
e £, 4
T DF-- - - ® .- o ;
7 ! I 1 1 L L I L
17
15¢ -l. a B -ﬁ »
e 13} i .
(3] A ol LA o
» A L
-=~ 11 .AA p °
- [o) - [¢)
“c K
7 I 1 L 1 1 ) | 3
1.01.5 20 2.5 3.0 1.0 1.5 2.0 2.5 3.0
VESTH VBTN

Fig.13. Effects of Y BS'W, % BSs/W on a, n and h
Notes that: Band [, F.; @and O, F,; A and &, F,; respectively. Solid symbols

are S,, and open symbols are S,.

D, TbbAMFIIBWTIE YBSW, YBS:/2W
BREL, hBBCEELZRLTWED, REF, F
T ¥YBS'W, ¥YBSs/ZWBX U h & HIZfEIVN S,
L7455 T, ¥BS'W, %BSs/2W OEMPKEL 2 5
BELOBE RIZELSLRY, 20— MiIs~NEY H
FTIUNTy behh, TITHEEBNEZ LIE, REF,
FolZBIL T, #BE5DYBSs2W i2I2IZE LMETH
LD, hofEX, EFL—THORBF, OH
PREF. LD IZVEVHIZ L THE.

ZIT, CORDEDENIZIITAKERICED
CRYMBLESTH D YSS'W, VSSs/2W HE4%kL
TVADTRRVALEZ, ThHofEik vy b
ERERT a, n, h OFEL OBFKRER (Fig.14).
Fig. 13 0T E S ¥YBS'W, Y¥YBSs/2W IZH i 1H
MEFRRRLD, alZo0WTASE, F—REHETIX
HWOHBWREIHBICL - T, YSSW, VSS:/2W
BREL 2B E aOHMERDBASNS.

a, n, h are described in the legend for Fig. 6.

(6) ¥Yrxzy FMERDOTFHE
UEdS 7L 7 =2 — b0y VT y M LTI,
HERBLIUREONER, 742bbMITBIURA
WIERICEOCRIBLEIN FL— 7R REICHR L
FEBLTWLLDLEEDNhS, 22T, Thboh®
BNRIA—F L7V 7 -7 — FORRERDFHS
FAHEAE L OBBRICERL, Yy PEROF
WERAAL. FEICIIEREZRR AR 2RAL, $1
BtRe T, Table 4 1ZR L-a kv y MERICE
bAFHMONERIINT A — % L OBEMHBGREE OBE
o, atBbHEOEWYBSW & YBSs/2W ®—.
DDOING A= R L) BIFEIREEITo72. TORIRE
ra, k¥rt
a,=88.54—3.250% BS'W — 0. 3922/ BSs/2W
(1)
(1) KX b a, b EHEa &id, HERKR=
0.906, MEFIEH2 RMS=1.10 Th 7.
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Fig. 14. Effects of ¥/ SS'W, % SSs/W on a, » and h
Notes that: land[], F.; @and O, F,; A and &, F,; respectively. Solid symbols

are S,, and open symbols are S,.

EOICHFHEEE LT 570128 2 RS T, Table 4
DN A— 5 B OHAHBRRICE T EFIRD DD/
T A—F LIZHEMEEMEL, oIy MCEEHE
bETHAHI) LEBEINDIMIDING A2 L LT,
VAW NS A —% SSW, ¥SSs/2W & 1 b
F, (1) ROEYREE ¢ #HHAT2BEMEFRER
HA¥a&,

a—-—a, =¢& (@ﬁg}g&%)
e =—5.196+0.7727%/SS'W — 0. 1943%/SSs/ 2W
(2)
(1), (2) K&V
a=a,+ & (3)
ERMEE (3) RICL2FTEMEE IHBERER=
0.919, EYFEH#H7% RMS=1.04 T Fig. 15 2R T &
S RRREESELR, (3) ABTLT—RH— b
YNy MERERTOICRYLLFHATH S & HMF
Ehi.

(681)

a, n, h are deccrihed in the legend for Fig. 6.

86 .
o
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sl ® A Py
swd O A Y %
g 82| Rus* o
. R YA
g80| e
3 O
78| A
p
76 T | | ]
76 78 80 82 84 86
Ccal. , deg.

Fig. 15. Relationship between experimental and

calculated values of a

Lines represent: ——, regression line of @ ep O0 @ caty------
lines of RMS; respectively. Symbols are discribed in the leg-
end for Fig.13. *RMS: root mean square of regressed error.
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HARBFREE

Table 6. Parameters contributing to a

i X, C’ m, o,
1 ¥YBS'W -2.09 1.82 0. 644
2 ¥BSs2W  —0.279 2. 20 0.711
3 ¥SSw 0.467 8. 66 0. 605
4 3SSs72W  —0.154 7.68 0.795
Co 81.8 ~ -

C.’ . coefficient of parameters; C,: constant; ;.
mean value; 0. standard deviation of 19 samples.

¥/, BHERNAGA—FIDa~DFE2RTHRE
% Table 6 (Z7R L7z, #EMAEE a3 Fig. 13, 14 1TRL7:
Eax KL CTBY, YBSW B a~OFENEDK
&<, ¥YBSs/2W, ¥SS:/2W i3 FNFNDMEI/NE L
LB aDEEETREL TS, £/, YSSW
DO FE L Fig. 14 OFHR2 S ZFRABINCA T OfEH
KEWIEFEaPFREL L BERE KT S. (1), (2)
RICEITNBEWODNG A — ¥ EHVEERER D E
IRIEEIX (3) RNEWEFEALEDLLLRVWI L ZHENID
TWBH, a~DENTXA—FDEEEDOEE, KRE
EF AR TIIZOOMITHEE NN T A= 6,5 (1)
ROATHMVICTFRARE LTHATE 2R E 2/
zehs, ZOFXERALE.

UERS 7L T7—AA— bOEDORD H LA,
HBLURBOHERNTG A—FEH 7z (3) AT
HEILFHTCEIRELIBONT.

4, ¥ @

BRL—=7HR)VZZXFVEELT7LT—AH—}
KHCOBEVHEBOWMEZFORBA»S, N
BB RNDDD D, BAKDLDOBILUZENL DHE
Wb 3@BELERL, BERBEAOBOE KR
DRBRLBTVT—AA—PE2RIEL, AA—PDU N

56

Vol.46 No.7 (1995)

Iy MERIZOWTRET L 7.

(1) BEHBZL AL - FEIIHML, 4
BIEKEL D, "NAFAL OB SINEL 5.
F7-, REBLOBDEINL Y RAFADAS — F O
FH, BAHADLDEI D DBENRTHoT NIy b
W BEEDA SN,

(2) RA—=rDI NIy M, EBREEERITINT A—
FDHL, WAK AL > TRETE, ZhiCidfis
# H o205 (bending length) OB L% 5
SEDHLII R o7 HITEINY, SAMENONS
WERE TR, BEHLOBDEIVN, XY AFRD A A —
MZBWT, "AFL VORBEBTICEEZAANEL
THRAEIKELRY, /= FEIRLL, LDES
AIEL BB EAHRD S,

(3) aIEMXBEMITOMERBOMITEE YBSW,
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