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Figure 1 Peirce model Figure 2. Racetrack model Figure 3. Lenticular model
x'= (11' - Uﬂl’)COS 61' + I sinﬁ{ x= (11 ""Dﬁl)COSﬂl +Dsin81
¥y =("—D8")cos 8 +D sin; y={ly— DB)cos #3 +Dsind;
kl'=(ll'—~D’81')sin6’1’+D’(l--cosé?1') h,=(l;-—-D6‘1)sinB;+D(1-oosﬂl) (3)
hg’ = (13' - D’ﬁz')sin 02' + I (1 - €08 93') kgz(lz“Deg)Sin 02 +‘D(1 =~ CO8 62)
h1'+h2’=y h1+k2=D
D'-"—dl"f‘dg’ D=d;+d2

2.22 racetrack 2%

Ao gug udye YHE ueHRB D AlE® Zdo] Figure 29 racetrack” 290
th. o] 2d9¢ ¢ flattening factor(g)7t EQHR L™ H2o] opd g A7 229
AE9 AAE 44 88 $7 Aok Fx4L H@s #o

p; = A;‘—B;“l“[(l,-—e,‘d,') - Dﬁ,-]cosﬁ,-+DsinB,—+e,~d,-

h; = (I — D8)sinG; + D(1—cos8) e )

hi+h; = D, D= di+d, a = A;/B, B; = d, A, = (1+e)d,

714 Ax A7, B 934, o= AR A9 Aol aiF vlE Jehdlny o
& <AEL Peirce modeld} #rt,
2.2.3 lenticular 25

o] 9L racetrack modelol X WFEA HiE olHFES Wiy A AER BEH
2w Figure 3914 & % 3l A% Fo] dde] = wFoz S glov FxHE
(5 Frt,

b = (l, - D,‘G,')C(}Sﬁ,' + D;sing;

hg = (1, - D;é',-)siné’i -+ D{(l‘”COSé‘;) """"" (5)
hi+h, = B+B, D;=d; +B, q = A;/B;, A; = d;sing;, B; = d{1—cos¢)
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Figure 4© ZYZ7} AF EA vlX & &S FA} A2 Z Peirce modeld] A-¢=
Figure 4.(a)9} #o] AP =7t F7/48FE AP Ed & 5F L Folx e AL & + Uk
Figure 4.(b)= racetrack model® 7 $-2 Peirce model® Z& A< veua Yo,
lenticular model& Figure 4.(0)%} Zo] &ollA H<Ql modelRtt ZAPZ o Wle] gt FA
o Wz o] AXE AoR e,
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model®] Z$-2 2T 47t AAFE AP dd 359 o] Aede AL ¢+
RNew APZo| Y ALEY WEe] Fol ff & AoedZ eyt 19 dracetrack
model® lenticular model9] 7 $-% Peirce model®] 4 $-9} & Fge Helr)
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Figure 62 ¥¥ 4ol A& EAd nAE Fgod s ROSZ Peirce model,
racetrack model, lenticular model 279 - A9 w{ FAol JAEY AF AT nlH
' 9% A9 Qi
4.1.4 flattening factor7} 2I& S0 O|X|= A&

Figure 7& flattening factorZ} 14 A nAE J&F& H<QJ AL Z racetrack model
9 A A9 ¥3st 1o lenticular model®] 7 -- flattening factor7} 7184 %
racetrack model®ll ¥l UG EAe] v Ygo] Aoz & AoZ Ve,

42 o|2t Aefol E XNE DHo| XEM

ol ¢t el wel ojmg Rdllo] A¥YPA Y s vxd AFE JeElEAE AFH o
Folr7] &l AFX S} Z o]&8X 9] olE AFIHA oJEANE Yol £ #-& Table 1
o Jehdiglet. DR 4eld Wl Peirce modelel, WR “4el¢} T Aol E lenticular
model°] A@X g ZAF AFE Hols Aoz yeyr,
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Table 1. The sum of squares of difference between the expected load and the observed
one for A: the dry-relaxed fabric, B: the wet-relaxed fabric, and C: the tumbled fabric.

strain(%) test

state model 0 1 2 8 4 5 6 value
observed data 0} 1.06; 3.40| 7.66|14.47|2553|39.57

A Peirce model 0 3.45] 7.08|10.89|14.85| 18.96| 23.19| 2.62

racetrack model 0] 3.38) 6.94|10.69|14.60{ 18.65|22.85| 2.72

lenticular model 0/ 3.13] 6.51/10.11|13.91]17.90; 22.05| 2.95
observed data 0] 0.83; 2.08) 4.16| 6.24| 7.90| 9.56

B Peirce model 0] 2.32| 4.83] 7.52|10.39{13.41;16.59| 1.20

racetrack model 0 2.25] 469 7.33/10.13/13.10;16.23| 1.10

lenticular model 0 1.88| 3.99| 6.33] 8.89/11.66|14.62] 0.64
observed data 0| 0.82| 1.64| 246| 3.69| 5.33 7.39

C Peirce model 0| 1.88| 3.95| 6.18| 859(11.16/13.88] 1.59

racetrack model 0f 183} 3.92 ‘ 0.63

lenticular model 0 1.42; 3.04} 4.88| 6.92| 9.17|11.61] 0.83

=2
Aefoll wel JejstA] AE9 7]81EAQ Rl oy d93F A n@As 2
z 28 9t

3]%-4 1 Ao GFE uXEs A d%F EAHI AEY) FxH BEHE F J¥Y
°] g g9lozt ~my Ay AYIE flattening factor, 3 B4 T £o22 UeYE
d 33 249 A AY 9% FA Z3h
2. olg Aeist AR wet A 3 $H AYrE A
3 AETZEYE o] 839 AF AFS S A ol FH wel 2 DR AEdlA
= Peirce modele] 28] WRH T A9 AE lenticular modelo] & g3}t
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Figure 4. Load vs. strain as a function of crimp in the case of
(a) Peirce model, (b) racetrack model and (c) lenticular model
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5. Load vs. strain as a function of

spring constant in the case
of Peirce model
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Figure 6. Load vs. strain as a function of

bending rigidity in the case
of Peirce model
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Figure 7. Load vs. strain as a function of flattening factor in the case of
(a) racetrack model and (b) lenticular model
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