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Comfort Evaluation of Caps from Pressure Measurement (Part I)
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Abstract

A tool to evaluate the subjective wearing comfort of caps from the objective measurement of pressure
was developed. Comfortable Fittability Index(C.F.I) and Holding Power(HP) were defined to represent the
subjective wearing comfort of caps. As a preliminary step to define the Comfortable Fittability Index(C.F.I),
average pressure, pressure distribution, standard deviation of pressure were obtained and subjective
sensation were evaluated by wearing caps. Also Holding Power(HP) was estimated from wind tunnel
testing. Two sets of caps were evaluated, one set made of elastic fabric(F-caps) and the other set made of
non-elastic fabric(S-caps). F-caps begin to be taken off by the higher wind velocity and thus exhibited
higher values of Holding Power. On the other hand, F-caps exerted lower average pressure, narrower

pressure distribution, smaller standard deviation.
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Table 1. Characteristics of samples

fabric

samples

fiber weave structure

band size

i wal cotton : polyester
e cotton 100% twill P pov 56, 57, 58, 59, 60cm
fixed cap(S) weft polyester
warp cotton : polyester : rubber XSM(54~57)cm
Flexible cotton : polyure ewill SM(56~58)cm
cap(F) thane=97:3 weft polyester OSFA(57~59)cm

MXL(58~60)cm
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Table 2. Characteristics of manikins

size(cm) girth of band contact(cm) caps
o S-Cap 58, 59
Manikin| 57 55.8
F-Cap XSM, SM, OSFA, MXL
- S-Cap 59
Manikin2 58 56.5
F-Cap XSM, SM, OSFA, MXL

Ao AL £ Qe 72 2A A4 Al Bx) st
o] M= H& BYol I} 558cmo) 2, wp|Z 2=
EH7F 59cm ©)QY BA AR T 4 e 2R
= Y2 Hojo] E87} 56.5emFA T

2. dEYY

e A2 515 51

e AXEe Zgate) Waold 2a7} B
Al e 03 gri s Ak AN
= o 9ed sEe A, AREE s
& ohIAE TANT Sl 25 2
¢ ¥ AARA mAT WA E 209 5L 715
stk 23 Al 22 o) 7w A4 38 g
ARA FHREe el 10° SR Aejols Yol Wy
& F7 40 e 5° 712N EE AEAAT BA
o) Alo)zRE 7)) AES AEE AE 7 sM
278t Bt

o F[

2) BE A9 BHES 5%
FFAUNE AHgSt] BAE WARIEY Bas
S A0 SEAT) el £ ohiAE

ar AL 2 5mis ] FE5E SV

Fig. 1. Wind tunnel tester
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Fig. 3. Pressure measuring manikin
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Fig. 4. Results of the questionnaire about subjective
wearing sensation
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Fig. 5. Effect of the cap size or type on the load-
extension curve
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Fig. 6. Effect of the cap size/type on the peak load
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Fig. 7. Critical wind velocity for cap to be taken off
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Fig. 8. Correlation between peak load and critical
wind velocity.
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Fig. 10. The high pressure points on manikin
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Fig. 11. Pressure distribution of F-SM cap
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Fig. 12. Pressure distribution of $-58 cap
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Table 3. Average pressure and maximum pressure in caps(gficm?)
F-SM F-OSFA F-MXL S-58 S-59
average pressure 49.30 46.96 - 34.61 123.96 53.50
standard deviation 50.47 42.24 36.42 139.00 64.46
maximum pressure 275.26 228.76 163.67 732.78 269.68
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Fig. 14. Pressure distribution in $-58 cap
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