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Influence of Structural Factors on Wearing Comfort of
Female$§ Physiological Underwear
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Abstract : The front crotch width, side seam length and recurved amount of front leg opening radian were determined as
three factors affecting the underwear structure. According to these three factors, orthogonal tests were designed and 9 series
samples of female s physiological underwear were made. Through the subjective and objective wearing experiments of
females physiological underwear, the wearing comfort of underwear in three postures was evaluated to obtain the relationship
between the important comfort indices and the overall evaluation, and establish the evaluation models of subjective comfort.
The pressure of main testing points of underwear was measured to construct the pressure models of key pressure indicators
and subjective comfort. The results show that the front crotch width affects the wearing comfort when sitting and squatting,
side seam length and recurved amount of front leg opening radian affect the wearing comfort in three postures. Crotch
comfort and T, pressure significantly influence subjective comfort when standing. The comfort of side seam, thigh and the
pressure of B, T, significantly influence subjective comfort when sitting. Crotch comfort and T, pressure significantly
influence subjective comfort while squatting. This research can provide a theoretical guidance for the structural improvement
and comfort level promotion of females physiological underwear, which has a certain practical value and significance.
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Fig.1 Style and structure of physiological underwear
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Tab.1 Orthogonal design of test sample underwears

ES
FEWEZRS B MIAER AUdE DO SLger R
A/cm B/em Mt C/cm
1* 7 11 3.0 A B, C,
2f 7 12 3.5 A, B,C,
3* 7 13 4.0 A,B; G,
4* 8 11 3.5 A,B,C,
5% 8 12 4.0 A,B,C,
6" 8 13 3.0 A,B;C,
7* 9 11 4.0 A;B,C,
8" 9 12 3.0 AB,C,
9* 9 13 3.5 A;B;C,
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W5 1R 160/68A By AF L MAE A Z I TEE
(25 £1)C AHRHREE (65 +5) % 1) fE R H 1 451
A2 R A T (s B 245 mm AR 22 H A
R IRFEAT 25 W25 45 £ 340 1 SE 5, 32 AR
PRBVERAE L2 2,

®2 ZHRIREFHEESH

Tab.2 Body shape parameters of the experimental subjects

SR XTG4 I % L/ cm i kg &R/ cm L/ em KB/ cm
S, 22 164 54 68 89 54
S, 23 165 55 65 88 52
S, 23 160 50 66 90 50
S, 23 160 48 68 87 48
S, 22 159 50 67 89 52
Se 23 163 52 67 90 53
S, 22 158 50 68 88 52
Sy 23 161 51 68 86 53
Sy 24 162 50 69 88 53
Sy 23 163 51 64 87 53
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Fig.3 Diagram of pressure testing points
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Tab.3 Results of synergy coefficient of subjective comfort

evaluation test
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Fig. 4 Relationship between front crotch width and

subjective comfort
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Fig. 5  Relationship between side seam length and
subjective comfort
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ELITE 7
B2
E6 Bi#EONMEMN#ESETWTERWER DAY 0.933 0.870 0.852 0.183 72
Fig.6 Relationship between recurved amount of front A 0.939 0.882 0.843 0.294 32
leg opening radian and subjective comfort T 0.862 0.742 0.706 0.343 62
RS EUEFEHEFTESW
Tab.5 Variance analysis of subjective comfort
B Y 5 H i oy F Sig.
S| 1.586 1 1.586 46.984 ™ 0.000
I TRYA 7= 0.236 7 0.034
J=San 1.822 8
EE| 3.880 2 1.940 22.397 ™ 0.002
Ak w2 0.520 6 0.087
Bt 4.400 8
[a] 5 2.382 1 2.382 20.176 ™ 0.003
T B 9% 0.827 7 0.118
Bt 3.209 8
s e RHICRHAE 0. 01 KT F 8.
F6 ETNEFEMSTEINMAETEEMEN M
Tab.6 Regression analysis of subjective comfort and main body parts comfort
w3 o %gﬁﬁmiiﬁ% P A : Sig,
N iR -0.304 0.508 -0.597 0.569
WL RYFBET I T 1.124 0.164 0.933 6.855™ 0.000
R -2.578 1.196 -2.154 0.075
Ak TR A 3 P 0.835 0.156 0.763 5.367* 0.002
B Thpated 1.152 0.376 0.436 3.062° 0.022
W 0.230 0.581 0.396 0.704
T AT 0. 882 0.196 0. 862 4,492 0.003
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Fig. 7 Relationship between front crotch width and

pressure

HITEL 7 W1, 3 R, AR 58X 27 6 R BN
BRI Ly Ty s RN 0, RS 4 T 35
E Ny e L (A R RSN R PNV E S ey
R R RASIE 5 SRS, Wy, Ly Ty, T, i B R (A
Q’ﬂﬁ,Tz l'ﬁ}iﬁ%j{;ﬁégﬂd‘,Wz,H’Lz ,T] 7T25T35
B iy IR EAAL, T, s ok, Hoke T, B
A N, W L, T, B E AR AR D, 3
RS B AT ol 45 30 5 N PRI 5, 9 1 e A i, S E
RS/, BLRE SRR T, i LR M4 | R BR 358 42
flEd Ly, Ty s AR B R R AR A . T
FAE— G HACEIE, Ly T T, S5 AR 4T —
ANIEFEE L, T g 48 B PR o ) 30 SRl B, 4

—

PREF I A
2.2.2 Mk MAEK SRR MNE 8 Fis,
5 —
sk B,
L Mk s, -
W K B,
€3t
g
Eaf

(=]

W, W, W, H L L, T, T, T, B
JE I A5
(a) vl FEH
7~
I fu4ek B,
o6F  [CmEks, -
s| I M K B,
W, W, W, H L, L, T, T, T, B
FE T3 A
(b) A%



LM A Ao AT N T FATE R - 215 -

20
[ Itussk B, M
stk B,

15 I g B,

10 |

1 Ry | |

W, W, W, H L L, T, T, T, B
FE A
(c) THEZH
B8 MEKSENNKRE

Fig. 8  Relationship between side seam length and
pressure
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Tab.7 Pressure comfort models
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Tab.8 Variance analysis of pressure comfort
e il 5 A e ¥y F Sig.
EE| 1.726 1 1.726 125.451™ 0.000
ST BRI 0.096 7 0.014
J=San 1.822 8
[a] 5 4.018 2 2.009 31.522™ 0.001
A K% 2 0.382 6 0.064
J=San 4.400 8
EYS| 2.858 1 2.858 56.937 0.000
T 2% 0.351 7 0. 050
Bt 3.209 8
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Tab.9 Regression analysis of subjective comfort and key pressure indices
g9y o ;Eﬁ{mfﬁﬁ L RERH z Sig.
N R 5.942 0.252 23.594 ™ 0.000
B T, ST ~6.928 0.619 ~0.973  —11.200" 0. 000
R 7.274 0.610 11.923 ™ 0.000
Als B E T -0.821 0.175 -0.638 -4.688" 0.003
T, sET -0.668 0.192 -0.474 -3.487" 0.013
R 7.394 0.615 12.026 ™ 0.000
T T, & -0.454 0. 060 -0.944 -7.546" 0.000
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