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Abstract

The purpose of this study was to evaluate the effect of various knitted fabrics of sports socks
on their properties of hygiene and stability. Seventeen men’s sports socks to represent five
groups with different fiber content, knit structure, yarn fineness, and finishing were used. Pro-
perties of hygiene and stability of socks were determined. The results were as follows:

1. Evaluation of water, vapor and heat transport properties in socks with varing fiber content
showed that cotton 100% socks had the highest drop absorbency, wickability, water
absorbency and water retention. Polypropylene 100% socks had an excellent wickability and
tmoisture permeability. Acrylic blend socks had the highest thermal resistance.

2. The greatest knit stretch and knit growth of socks having lower power were found to be
with cotton 100% socks. Polypropylene 100% socks had the lowest stretch. Acrylic blend
socks had a excellent stretch but low fabric growth, which could give a good fit sensation
during wear,

3. The commercial antimicrobial finished socks showed excellent durability after repeated
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cycles of laundering,
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4. Length and width shrinkages were found in all laundered samples during initial cycles due
to rearrangement by mechanical relaxation, Shrinkages showed no further changes and
reached equilibriums after 5 cycles, Cotton 100% or cotton blend socks showed lower
dimensional stability than other socks during fabric care.
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<Table 1> Classification and characteris-

tics of sample socks

Sample Fiber Yarn
code no. content fineness
C cotton 100%  [40's /2
NI cotton 65% 20’s /1
nylon 35% 70d /2
Nz cotton 65% 205 /1
nylon 35% 100d /1
Gl AN acrylic 85%  {36's/1
nylon 15% 70d /2
acrylic 55%  |36’s
wool 20% 36's
AWNP
nylon. 10% 70d /2
polyester 15% |150d
polypropylene
PP 100% 180d
NoSkt
G2 Silket cotton 100%  |40’s /2
Terryl 30's /3CM,
cotton 80%, (70d /40d)
G3 Terry? nylon: 305 /3CM,
polyurethane (70d /40d)
Plain 20% s /1/5
2 D
—_—
Rib21 0's/1/7
! cM
G4 's/1/7
Rib3l |cotton 100% ?Nj n/
7 305177 |
s
Ri
ibdl oM
BS cotton 100% |—
G5|CT cotton 100% | —
cotton 70% /
i rayon 30% B

*CM: combed yarn, *CD: carded yarn
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<Table 2> Hygiene properties of socks, varying different types of fiber content

Sampl no.
, mple code ¢ | cn | cN2 | AN |awnp] PP
Properties
Water absorption
absorbency(%) 58.7 435 45.3 51.3 32.7 22.6
retention(g) 19.2 13.3 121 174 9.3 6.8
Drop absorbency(sec) 0.5 3.2 2.0 4.2 | 3600< | 3600<
Water- Wickability (mm)
related wale 6.5 0.0 0.5 0.5 0.0 3.5
course 6.4 1.0 0.5 0.2 0.0 58
Moisture permeability(%) | 28.6 30.0 27.9 29.2 29.0 3.2
Moisture regain(%) 9.0 6.3 6.0 2.1 0.7 0.3
Heat-
Thermal resistance(%) 19.6 50.8 47.7 55.0 55.0 338
related
Thickness{mm)
F1{welt) 1.14 1.24 1.10 1.44 1.40 1.22
Physicai F2(instep) 1.36 1.22 1.10 1.40 1.44 1.23
F3{sole) 0.81 0.77 0.74 1.01 0.83 0.70
Weight of socks(g) 19.43 18.69 16.56 20.97 18.01 18.62




170 2F RAYLA) BE 22X 2329 443 FuPY) B A

9 PP ##& 4314 Rz we yez
W &Azich 53] PPYYe] AAZFHe] ¢
sta] Aol i FAIY BE EFEEE Bile
g, ol "EHIEAR RogxM FHHLZ ul
FE YHe) Qo] d4Ho 2 pAPE YASE
Z Bl o)File FRE UEW] ez A
ztack e AAFFEE UA Sl T
E48e 989 d=2eg PPYRYL
A2 23 Yoo AFL JlEor @ Ad
PP & Mg Uvjd dEY Ee YA9H
EGYLLE A9 HAFFHE 2o ggtrh
awel) FFEEE s E s
Ao 2 2% Asxte PPHA7E vl ¢ =48
A vdetstch AEdont 9 9/KE2 A+l
e 2 Az 4% FFEE eI
. .
FFaAe] Bede AT A, PPAATL
& wg BYey, dhEL&d e 2
Zhole fiRich. oWl PPE#-4¢9 £&4 37t
t 9 A 4 grol A B2, Al
B Fol 9% YAANE Y{ggolzty X
E2¥ AR F7120 YAHA GALBE R
Ae] 8 AR JPh £ 7570
A2 AAQE T3 £ElF S e i
2 2A9 AAYL Forete 71 F8E A
Z9 shE 421A Uk 2o ¢zt §3FA
o gsf) o] YR VAL W2H7] AdMMe
27 Y2 F¢, Hi=oje} ER FHY
o] Fa e e A go) E FYL S A
o B,

FoAaA7t e FER e FE & (moist-
ure regain) 2 £ 32t (E 2>+ B st
o] WA E) FREL C > CNt > CN2 >
AN > AWNP > PP €22 A7 e, &
BEL AR AFAoh 9%E M Fe ¢
F AN, FRL2 AR T 2X2 g Y o 23
AYg £ 2z g5 F2 #A=70] Az
A A8 &35 asa, JE 87
o 371 BH AMolAEAM 2 Aol F
%7] ele FEe)Fe] EAsA At ol &
A e] &9 4§ HHAAZ B 2R &
A 7A, WAL, §&FF T2 &3 @

SRS EE

g 7tAS} L&A A FLE 9GS
oA "ol s Eg] AFE 1Y, 4uF
o] A& £x %9 AYole AhAY Fdo] 7
3 AANY Ro2 WA}, 2 AFAAY
FEAY 54 A4S BY, 98 24
23y el wel o2 AREE 1o, 249 &
F40 sl YU oz Hrispr|R LA
t$o] dHAael RAAA AFAE A,
AR PLE F48o 4F 2¥28 &7 F
<te} FRAAQA 329 AJYE A& Ay
ol 2ug FEAFEAN AMNLEE T
Ao FEA AA7Z} Hrist aFEvt

) MFER o2 WX 54

F2o) 4R S4HL Ry AHAA IY
& vl (B 20N B ks o] 4R u
&8e AN, AWNP > CN1 > CN2> PP > C
£2.2 /) e o2 ERY R AR
FRaAe] nggol $4¢E ¢ F AL &
o] BAE g9 59l g B8YzHo| ©f
24 Rodzopz, dulge @Po|R9Y
(F1), ¥5%4(F2), @u=R-9(F3} 2 vy
A 298 23R, FIRE Y (AWNP)Y
uo] AF FAHew REAE JHE 8 & o
Bfo|, 2P E AT 27§ ¥Y R&
REYS YRE She ALY Ax 2P0 AF
of 3¢ ¢ & AN

3) FEvIR ol A st Hot

FYM HZ ABEFT Qe SF ezt o
NE $F7HEFTY A A, FEMFARE
F2 44 4R 428 E(G5 BS) ot
AdARAY Qo= FBEAS G wiepRy
o FF (G5 CDHAANAY, EL A4 79
WrALg ol of) o] whARSHE W o] o3 APAts]=
AE(G5CR)Eo] F#FHZ UATh o€ g7t
FA Yo N2 t& M 3T L T,
o) FFAY AR WASA AP A
(E HF (¢ Dl Jehifig, 48943 (&
DAA B v} o] It EAS EbFY
Pol @Al Adse A M AEYE BF
A AL E8O| 5 10, 20, 308 M Fof =



A7IASE

<Table 3> Durability of antimicorbial ac-
tivity by laundering on antim-
icrobial finished socks

Reduction of bacteria (%)

0 5 10 20 30
cycle jcycles |cycles |cycles [cycles

BS 928 | 98.1 | 987 { 97.8 | 99.9
cT 99.7 | 99.4 | 999 | 9.4 | 987
CR 99.9 | 95.0 | 95.9 | 999 | 95.9

Sample
code no.

{ ) Blank (b)CT

(e) CR (d) BS

<Fig. 1> Photographs for antimicrobial
after 30 cycles of laundering.
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<Table 4> Fabric stretch and growth of
socks in the welt area having

2% LA G AX 2GS Y7 Fel ABYA P AF

lower power
Sample Fabric Fabric
code no. stretch{%) | growth(%)
c 193.3 165.3
CN1 283.1 94.4 L
CN2 278.8 T‘J
Gl1| AN 180.8 31.5
AWNP 242.9 28.6
PP 114.3 23.6
NoSkt 260.6 200.0
G2 Hk;t_ ) 286.7 210..0
Terryl 187.7 50.7
G3| Terry2 255.6 66.6
Plain 119.2 53.4
Rib21 192.4 154.5
G4 | Rib31 163.9 122 3
Rib41l I 145.8 105.6
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<Fig. 2> Area shrinkage of socks after
Jaundering, varying types of fiber
content.
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Length shrinkage of F1(%)

Length shrinkage of F3(%)
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<Fig. 8> Length shrinkage of each part of socks after laundering, varying types of fiber con-
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<Fig. 5> Length shrinkage of each part of socks after laundering, varyving types of knit struc-

ture.
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