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Abstract

The purpose of this study was to determine
physical characteristics, and subjective sensation
toward sports socks, varing types of fiber content
and fabric structure. Also we tried to develop
regression models from wvariables. Results of this
study are as follows.

1. Cotton 100% socks had a highest absorbency and
wickability among six different socks. The result of
ANOVA shows that fiber content influenced on the
wet sensation only prior to exercise.

2, Terry socks had a higher drop absorbency,
stretch properties and thermal resistances than plain
jersey socks. But there was no significant difference
in overall comfort sensation.

3. We developed regression models to predict overall
comfort sensation from thermal sensation and wet
sensation. Also we can predict thermal sensation
from the thickness of socks in the sole area, and we
can predict wet sensation from moisture permeability

of sock- rnaterial.-
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Table 1. Description of sock’s material used in this study

29 v Fe] FUFHEA IFUe 2& xS o] Foot
Weard] 2% 978 stz gick [1-8].
Davidl4]l= +&3 =7 4%y =% 54
3 Qlzbo]n) 33% cotton, 32% woolT 35% nylon 4
o] EWe g o]Fo|z ool 238 Y e x
Fo AAA T AFHeE wRAS #
Astn  AdzFA oz Bugod. 9w
Pontrellilble]l ¢3H  cotton YLET OrloneZ o]
Fold Fde] v} MEFsien Ordon ¥ge] & A
TERE o|FofA g HFd @ 2} mE=A
AR Z o] FAZHE 4B E gty 2 o) d9
stk 23d &HAEe] #AHZAE e AL
%+ BRstg £, d, T2 5o AEE4, =29
St/stretch, A& FF, fiber contentF ¢ E& 3 z=3
AR HAFEE, FAHFH Hujd, 2eld-g4 F9
osyco-physiological Ab=%o] 7i7i1e] A A,
HA, 44, life style 49 AAE modifiers] 28] o
ZHol HZ, BAZE AAsnz: g2 AFeld @
Az o ogd 98g Ao oelEz Tl
APATE FUav A Ut sl7]dlE ol Lo
Aoz #FAL ez g (e €7, F

Group Fiber content Yarn Sample Construction of each part of socks
(%) fineness code no. Sole area Instep Welt
100% Cotton a0's/2 G1C plain 2%1 rib 2X1 b
65% cotton/35% nylon 20's/1, 70D/2 G1CN1 plain 2X1 rb 2X1 rib
85% cotton/35% nylon 20's/1, 100D/1 G1CN2 plain 2X1 rb 2X%1 rib-
1 85% acrylic/15% nylon 36's/1, 70D/2 G1AN plain 2x1 rib 2X1 1b
55% arylic/20% wooll10% | 36's, 36's, 70d/2, . . .
nvlon/15% polyestar 150D G1SKI plain 2%1 rib 2%1 rib
Polypropylene 100% 180D G1P plain 2% 1 rib 2%1 rib
Cotton 100% without silket A0's/2 G20 plain 2x2 rib 9%2 fib
5 treatment. : 2X2 purl
Cotton 100% with silket 40's/2 @S plain 2X2 rib 5% b
treatment 2X2 purl
80% cotton/20% 30's/3 CM,
(nylon/polyurethane) (70D/40D) Terry terry terry terry
3
(njg :/D;c::?;/ﬁg :e ) 20's/1 CD/5 Plain J plain plain plain
30's/1/7 combed RIB21 plain plain 2x%1 rib
100% Cotion 20's/1/5 combed RIB22 plain plain 2 x1 1b
oo 30's/1/7combed RIB3{ plain plain 3X%1 rib
4 100% Cotion 20's/1/5 combed RIB32 plain* -1~ plain © | 3 x1 rib
30's/1/7 combed RIB41 plain plain 4X1 rib
100% Cotton 20's/1/5 combed RIB42 plain “plain - 7| 4x1 rib

&7 9 AFE ¥ Yast qdnk w2 »
A7 AAHA HAH3Hoverall comfort)e] FE 1]
Aoz BAT7qAE g e 947 258 59
=1

1) 598 OAAD Alelz2E A Fwrs] HeA
L(fiber content)o] @& E&F2 =41 LEAF
247, ¥87, &%, TERAANY firg ¥ A
A A7 tizte] Rt vmsnA Fgon, 2)
HAYTFEz g 29z, §&7, fitg, A 3y
Aol frolg ol YEAE BAstna syen
3) AAAFe AP nAE 4B FHER,

4) o] By HHoz Ry £97 487, &7
B fitge dEY $ gl= HANL B ¥y A
AHQA AHYL A BHFeA AN omAo] FadA
FEL UNE AE FAHnA s LATE B
AFE AXaPYe] ey ENEZRY £§dgoz
2dze] AR o Zate] MAYASo| Au|z}e
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2-1, HEAE

zZt Fde] EAE Table 1.9 EASAC. Table 14
A - B -uks) o] “Grouple lQO% ‘cotton, cotton/
nylon &Y 2%#, acrylic/nylon, acrylic/ wool/ nylon/
polyester, polypropylene®] 67}As] Mzo& AEg
4. Tz FAHY o9 Group 2= HF] AR
o] TYsxn He #H7E Tt AANFE FLY
Z7g7te A% Aelw Group 3& WARA we
FA2E A/ BTG 47 FAL AR
zHez WYY FTR. FAH Stk Growp 4= %
o] HAAYYFolA .‘%%l?-%oil*i rib=A A W3
o we #HAYE 4% ,’iélt‘-k

2-2 AREX obo] E|F sSMHIL

1) 3 &54.4384¥(Absorptive Capacity)
AATCC Test Method: 70-1994%¥ e 2 &8¢t
2) Hspyel- o} g F4 1Y (drop absorbency)
AATCC Test Method 30w el waM F=4& &
gagct: -

3) %4 (moisture permeability)

KSK 05948t ol mhabay 233819}
4) A JF 49 (Wickability)

AATCC Test Method 3998 2lA% e FLe] o
HESFA ¥R EE 25cmX15cm 2712 AT
¥ coursest waletEFoz JEALAE ARG ZEEH 1
cmEE ®ol 7124 ¢ Zdm 10ge] &8 SddaR
FAe Eolgl &MY FelFt gA Bl ArxE
AAAZ T& 102%d ZAT B4orw Eo| Az
8 EolZ ZH3ld FASEC

5 4% £AZA
el FAZALE JIS 1096734 dAgd =A==
A 7HCR-10A)E AH&3te &3t

6) N5 2EHXE& AY&(Fabric stretch and
fabric growth)

"ASTM D 2504% o) siAste] Agatgcy.

7) Fde] ney 23

Cooling method& Al&slged wedke Zatx
HA SedAE TU8E 40 T 2H42 Y ohy
A 47 deR Y& Gg x5 1 € o=y
el AZE 28 ZAso] WERE FAYG.

2-3, FuE AzHIt-

1) AP

ARG Aut G e n Ae 23-2040]
o A% 170cm- 180cm, A% 65kg-75kgel M &)
& Agess 499 $AtT AYY Hse
FAHRE Add F7HE APASE & GruopB
HAPAQ S ety &9 Group 1914 ALEE 3
HA F£= 15%; Groub' 2= 109, Group 3949
AMe 1090] Frtetet..

2) HPEA s QYT

- &0 1085 AUIAD AP DY o
Adeolde AN ¥ FYF LFRoR gBS 3}
FHEZ ¢ F IS FeHAT. LER JER
o AL AL FL AL A FRE gz
& YEAY $EHES sHon ok 58 FAL
& g ¥7AVE 208 AwAd 52 F4 ada
Fubd 2089 F7A2E ANEEG. Ao Bes
oA B g SHIEE 7 MBS EFaAPe

Table 2. Scales of subjective evaluation on various type of sensation

Themmal sensation Wet sensation | Tactile sensation | Fit sensation at the welt | Overall comfort sensation
of socks

1. very cold 1. very dry 1. very good 1. very tight 1. very uncomiortable

2. cold 2. dry - 2. good 2, moderately tight 2. slightly

3. cool 3. slightly dry 3. moderate 3. slightly tight uncomfortable

4. slightly cool 4. neutral 4. bad 4. neutral 3. moderate

5. neutral 5. slightly wet 5. very bad 5. slightly loose 4, slightly comfortable

6. slightly 6. wet 6. moderately loose 5. very comfortable

warm 7. very wet 7. very loose

7. warm

8. hot

9. very hot
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Table 3. Comparison of four different sensation
prior fo exercise vs after exercise,
varing types of fiber content of socks

o]

okoko
a=

Types of Paired -t test: p value
fiber Thermal Wet Tactile Fit

content: | sensation | sensation | sensation | sensation

sample no.| .

GI1C 0.027" 0.003™ 0172 0.356

G1CN1 0.006 0.001° 0.035" - 0.760

G1CN2 0.020" 0.007" 0.007° 1.000

G1AN 0.000" 0.007" 0.104 0.802

G1SKl 0.004 0.179 0.051™ .| 1.000

GI1P 0.008" _ 0.006" 0.195 0.813
) _ - ~'Q<Q.Ql, “p<0.03, TTp<0.10

2-4. EHEH .

deFFe] 2o E8F FAEA FEH F4Hg
grel #EAGE 8IS FAALE FAE Aelst 8l
A #As7] 9ol SASEATZIYL ALt
ANOVA, Duncan’s #H#¥|2ZAF, paired-t@3,
AAENE dAsa.
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Table 4, Result of ANOVA to determine the effect

of fabric structure on sensation and comfort

Result of ANOVA : p value
Variable [Duncan’'s multiple range test)
Prior to exercise After exercise
Overall |Thermal s.{ Wet s, | Tactile s.| Fit s. overall |Themal s.| Wet s. | Tactle s.| Fit s,
comfort comfort
Fabric 0.0001" 0.027™ 0.004
structure | 0879 | [Terry® [ 0169 | [Plain® | 0342 | 0680 | [Terry® | 0408 | 0241 | 0.61
686), _ (2.8), 7.7,
Plain® Terry® Plain”
: (4.1)] (1.9)] (5.8)]
*Note: In * " letter, the same letters are not significantly different, ‘p<0.01, “p<0.05

The numer in the parenthesis means mean value of each sensation.
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43 wickabilitye 49 #7171 F4 7He 30759

FLeM vt & olzid ¥4 sl 4= #
Fed Huod g2 AT @Ado] dojul: Aoz
Awse] Ak
2) F3HQ AFEH :
terrye} plain jersey %ol gt 2 ®lm3}t
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Table 5. Regression model equaﬁons to predict dependent variables from independent variables

Regression models R° P value
QOverall comfort 0.52 intercept: 0.000
= 7222 - 0571 x AFWS+ 0633 x AFTS MS:0.020
T5:0.024
AFTHERM = 0545 x AVTH + 0611 0.23 intercept' 0.000
AVETH: 0.070
AFTHERM= 0405 x THF3 + 0.005 x STRCH + 0.42 intercept: 0.000
5.446 THEF3: 0.042
STRCH: 0.105
AFWS = 0172 x MP + 0.095 0.30 intercept:0.964
MP:0.036
AFWS= -0.185 x SWTGN + 5466 0.28 intercept: 0.000
SWTGN: 0.041

*Note: Normanclature for variables:
o AFWS: wet sensation after exercise
£ AFTS: tactile sensation after exercise
A AFTHERM: thermal sensation after exercise
A AVTH: average thickness of three sepmented
sock's  arealF1+F2+F3/3)

p<0.01, "p<0.05

A THF3: thickness in the sole area of socks

A STRCH: fabric streich(%)

A SWTGN: sweat gainted into the socks afler
exercise.
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Fe 7.7%, plain¥de 5.8% Ao terry¥FYo] o
g @A =AZeY AXH] A7 dodAs HA
T-3Eol @& Fe g zbelst st

3-3. B4 s

2 d7elMe 297, 4%, &4, fitdezgy A
A AFL L d&stn =G Fe B 45
&H4gtoz RE 94, &%, &4, tdAE dFs
71 A AAYE MLE7] A stepwise A FAEY
£ 43t Table 5o EASHT. 2 Z AAH
AHZe F&7TH 2724 AZEEH 458 & AF
& AT =23 2d74e o8 E4AAFTAA
Gze] FAo] d#%E gon K3 Fuihie F
Ao G%E ¥EE & F ded 2973& Font
o] Trsl 2EdALY BAHAAT BE ¥ A3
A gE FAAE AAgstd «2s15sy R %k%
e Helmg =AHokFt FaTL ¥ge F
At Foe] FeE we %o 9L ¢EE
ATk

‘&

=

—_

4. &

v A7 4¥Rw vhed 2o g AN

1. FEe] 4848 U 2542 100% cotton
2] ¥Tel 73l absobency®t wickabilitydld ¥
<@g vgdlen] By ski ¥ A BA

uetint. FEHA ZAEsHEstA FFAF Fo
247, FEUFAM  RAF Aot ARedH

ANOVA #4237 4o d/4Fdd wety 54
o] &AM FAF Aolrt AU
2. BATZEE terry 9Ty AS Heyger 53
# EgA, 2EAXA 2L b] A plain jersey®
o A JewRct F#EHd FAstAR E5Ad
g7 A YA =79 £3o] plain jersey2vt F&
ez vehged 25 ¥ H4 plain®th @A =
22 uvetuth
3. AAZFGeH NFHAEL FEE 2
A fre g Zelzt dRih
ALY AP &5F FeEAEAe FAHA AAH
E&7d 709 Az e AZ7tEEe &F
Ld7te DuictR o] FLFAN FIAE Lo
& 25 Fgol Fg dedo ofdtd

7= A

Fztel

de BS2

&4 4 AT

HaZE

L 3ER, 1975). #=FLFgel #F I
AT HAEA =R,

2. Morooka, H., Morooka, T. S., Shutoh, A., & Azuma, Y.,
Morooka, H. (1995), Relationships of slip in
shoes to frictional property and cloth thickness of men’s
socks,

daddEa

Journal of the Japan Research Association for
Textile End Uses, 35(12), 39-46.

3. Morooka, H., Shuto, A., Seto, T., Morooka, H. (19%4).
Touch(handle) of pantyhose evaluated by women students
susceptible to dermatologic hazards. Journal o the Japan
Research Association for Textile End Uses, 34(10),
540-547.

4. Davis, J. A. (1975). A study to determine the relative
absobability and wicking effect of certain major sock
material on persperation of the human foot. Journal o the
American Podiatry Association, 63, 1_051*‘105_7.

‘5. 'Pontreﬂf, G, ]'.- (1977). Partial analysis of comfort's

Cestalt. 'In *N. "R. S. Hollies & R. F. Goldman (Eds.),
Clothing Comfort: Interuction q" thermal, ventilation,
construction, and assessment factors (pp.71-80).
Arbor, MI: Ann Arbor Science Publishers.
6. ¥uld, (1988). -=viet FEoiAtgle d@ AF. 5o
A w Addstd AR

7. 2=, (1991). #elviel FTaviate] Azt Fof 3 Fe]
T AT, AR Fgdidd el

8. HEHT & HH(1996). Sy AW AHAA 2
T AT &5 feha A, 200).08-112.

Ann

2 dFe ZEdEE 1Y
elgte] FYHUEFYT
#FdA e T (F)AEG T WehFe ot
(F)el ZAtE =HYoh

25 AFAA A L2

255



