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A Study on the Physical Properties and the Handle of Silver Combined Knit

Kwon, Do Yeon and Kwon, Young-Ah'

Sabin Co., Seoul, Korea
Div. of Fashion Industry, Silla University, Busan, Korea

Abstracts : The purpose of this study was to evaluate the physical properties and handle of knitwears made with silver
yarns. The four different knitted fabrics were made and compared: cotton(C), cotton/silver(CS), polyester(P), and polyester/
silver(PS). If fabrics knitted with silver combined yarns, their electrical shield properties, UV-cut properties, anti-static
properties, and air permeability were improved. As an additional effect this also improves the antibacterial properties of fab-
rics. It was found that overall physical properties and functional properties were improved by using silver yarn with cotton.
The silver knitted fabric was found to be improved its softness and fullness hand for apparel.
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Table 1. Specification of the knitted fabrics

Table 2. Moisture regain of knitted fabrics

Density

ljzt:;f Fiber content(%) WalexCourse Th(qun?)e 5 (r:v;c%tz)
(/inchx/inch)
C cotton100 44x30 1.13 16.43
CS  cotton85/silverl5 47x26 1.17 17.50
P polyester100 47x30 0.89 16.13

cotton 40/ silver
PS 47%30 1.06 16.96
15/ polyester45 x

TR A ZAS R single jersey HAES 14 gauge I
712 Al 94 Mg B 2 7] 542 Table 1
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22. 248 27158 MNE
FEREO QHMASTM D2654), 55+ ASTM E 96-
2000, BL4e F2W(ASTM DI518), 371FI=E ASTM
D7379] mel 2G5tk AT E A=A 7] (Instron
Co., MO-1131, 4204, US.A)E A3l 35S 300 mm/
ming ASTM D5034-1995(01)° @} walel koA 2B
o ol Z4sI3Th vERAEE ASTM D 4966-981 <]3h HF
Hog ZAs9y, YA Random Tumbler Pilling
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Wtk tixde v iy SHH(ASTM D4238)el <
g ph ti#SF =74 7](Daiei, Japan)s ©]-&-3l] =435I}

FAL AATCC T™M 100-2004H9 e e @ e
%) TIIAUTE HAFRIEAES ASTM D-4935-89%¢l w2k
RF Impedance analyzer HP4291a(Hewllet Packard Co., Ltd.
US.A)Z o83l F3= 100 MHz 21000 MHZelA] 15 mm
o] AFAES AHEXx Fhs Fgste] BT 2kl A}
&8-S KS K 0850-2004H 22 31T
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KES(Kawabata Evaluation System, Kato Tech Co. Ltd.,
Japan)g ©|&-3e] IFEA, FUEA, AEEA, 4FEA,
HEAD 2 T - T3] ol F=52 167] 50l thated
Ak AlEe 2 HrixE W3] KN403-KTUS
{3} KOSHI, FUKURAMI, SHARI®] a@&le= 7]1&EE)
(H.V.yE hand value 2FE2]0l digiste] AlRFeRch. S8 2
7E(TH V)= KN-304 SUMMERZ]o] ZA3le] AR=31t).
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£ SPSS 12.0 Wing ARE-3191t).

Moisture regain (%)

Fabric e F@3, 16
wp Mean S.D. ( )

C 79 A 0.08

CS 6.4 B 0.02
10099***

P 04 D 0.10

PS 08 C 0.01

Duncan test significant difference in the order of A>B>C>D *#**:
p<0.001
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Table 3. Water vapor transmission rate of knitted fabrics

Water vapor transmission rate (g/m*/24hrs)

Fabric Type F(3,16
P Mean S.D. 3,16)
C 1,592.3 66.6
CS 1,714.3 172.8
1.25
P 1,724.0 162.9
PS 1,554.0 97.0
Table 4. Heat retention rate of knitted fabrics
) Heat Retention Rate (%)
Fabric Type F(3,16)
Mean S.D.
C 172 B 0.70
CS 172 B 0.45
9.89%**
P 230 A 0.88
PS 206 A 3.50

Duncan test significant difference in the order of A>B p<.001***
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Table 6. Tensile strength of knitted fabrics

Fabric Direction Fabric Type Tensile Strength(N) F

C 3362 C
CS 3126 D

Wale 393.9%**
P 599.6 A
PS 362.6 B
C 2232 C
CS 198.6 D

Course 564.9%%*
P 353.0 A
PS 2450 B

Duncan test significant difference in the order of A>B>C>D
p<.001***
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Table 7. Elongation of knitted fabrics

frolaiA @7] el 2AE s Az Ad=9 A% Fabric Direction Fabric Type  Elongation(%) F
C 86.2 D
Table 5. The air permeability of knitted fabrics CS 899 C
- — Wale 205.8***
. Air permeability (mm/s) P 1382 A
Fabric Type F(3,16)
Mean S.D. PS 102.1 B
C 4,008.0 A 60.58 C 179.0 C
CS 2,554.0 D 16.73 CS 2104 A
PRV Course 16.3%**
P 3,512.0 B 63.86 P 197.6 B
PS 2,660.0 C 86.0 PS 200.6 B

Duncan test significant difference in the order of A>B>C>D
p<.00] %

Duncan test significant difference in the order of A>B>C>D
p<.001%**
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Table 8. The abrasion resistance

Fabric Type Abrasion resistance (cycles)
C > 20,000
CS > 20,000
P > 20,000
PS > 20,000

Table 9. The anti-pilling property of knitted fabrics

Fabric Type Anti-pilling level
C 4
CS 4
P 4
PS 4

Table 10. Anti static property of knitted fabrics

Abraded Fabric . Static electric F
fabrics P voltage(V)
C 5728 B
CS 63.7 D
Cotton 227 2%k
P 1902 C
PS 8313 A

Duncan test significant difference in the order of A>B>C>D,

p<.001%**
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Fig. 1. The electric cut property of knitted fabrics

o

100 MHz #F3}ol]l thaiA] 18dB Fx2] $-=3 AHAl%s
Hol3l 1,000 MHz2] Il thsix = 8dB F&=e| 5
A 5S Wk AR Jeldt) 2AF £ AdES A
A9} 24 %58 1,000 MHzS] #15=30)| 4 €] x}ﬂ]*go] o 95
3 Aoz Yelgom, 1,000 MHze] TF b tisiAx=
sputtering®l] 2|3} stainless steel BF2} IEE Zz|o|2E|2 A&
o] MR AT 2, 20060 FARE g vERE
Aok, aPdt £](2001)°] ﬁ%ow AFajore] AwA 3
B2 58 5 pm 7 EEel2HE IF9 7-10dB, 185 um
70 BE 12~15dB A9 A Bope S5 P
T+ 92001)2] IFToM 9] x| g 3dB FEel HsiM =
2AME E§% CS, PSe 953t Ak} A S Bt A
fraAlel Az} 2 Folshs WHORE AR3EH IZE
ShAY FHEl=F, sputteringell 9% &, 2, &, TEl, &F
U], stainless steel 59 535 FAAHo| A}, 25 Bol
ARSEE RS A E‘ﬁ o dFo] A7IAY(EA
9], 1998) B e del AVt Y3 YL vrir/de] B
31, sputteringl2 X407} 7fo|B R B ool AR
3L e Aotk 2], 2006). W Aol A ARE-EE
A EFAREC ot oF 2Ale] B4 WSy A9l glal W
4ol %«’Fff& 7A4°l EAolgtal & 4 Qo E=3k WA 2ot
Eoll Axlw} A aaE AL FNE 3
Rit}. wehd xS g W e EEdHE
A=A IF Fejr} opugts HAd) 2

7ol —?—’F;}“‘i/‘i W7ol ‘211 WA A7 o7 A= AL

_4.4[‘31'4[11

O

333, Al A2

Fig. 2= Al59 A4 &S Uepd ot 2AE &
ek 2A7E eAks EjfeHA 2 éJHOﬂ HlaiA] 2] 2k
£o] FjF e 953 Zew yeiston, 2eld Bell ek
AP kot Ze)d Aol tiF AtE = A E7tl
3 e Zom veisith | dgEe] A9 2AF £l
ofa) AR A e 674%ANM 73.8%E F7EINIL, A<
A B S 723%04 783%2 78I EEdlsEH =
AGES] ALl A9l A& 70.6%R1E] SAE E3tehH

j&



UV-cut rate(%)
[
o

M UV-A(315~400nm)
UV-B(290~315nm)

C CS P PS
Fabric Type

Fig. 2. Comparison of UV-cut properties of knitted fabrics
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Table 11. The result of antibacterial measurement on knitted fabrics

Antibacterial Bacteria type
prop.(%)  Staphylococcus Klebsiella
Fabric Type Aureus Pneumoniae
C 0 0
CS 99.9 99.9
P 0 0
PS 99.9 99.9
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Table 12. Mechanical properties of knits

Fabric C CS PS
Type
Property w c w c w c w c
EM(%)  13.00 23.0 12.70 23.40 10.30 17.60 11.10 20.70
LT(-) 0.78 0.76 0.78 0.77 092 085 0.85 0.87
WT 2 254 442 246 452 074 238 374 450
(grem/cm”)
RT(%) 33.86 47.51 35.77 49.56 2437 46.52 33.05 45.78
Bz 0.07 0.02 0.08 0.02 0.09 0.02 0.09 0.03
(grem/em)
2HB 0.07 0.03 0.07 003 0.14 005 0.09 0.04
(grem/cm)
G 063 056 0.60 057 077 0.68 0.68 0.60
(g/em-deg)
2HG 1.05 1.15 105 1.10 145 135 120 1.10
(g/em)
MIU 0.19 023 0.17 022 0.16 068 0.17 024
MMD 0.01 0.02 0.01 001 001 0.01 001 0.02
SMD 496 1335 9.75 1092 3.01 11.39 477 8.72
(m)
LC 0.51 0.52 0.65 0.54
we 2 0.09 0.09 0.03 0.07
(grem/cm”)
RC(%) 3.41 3.16 17.21 13.20
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Table 13. Handle of knits
Fabirc Type C cs P S
H.V.
KOSHI (Stiffness) 6.61 670 698 6.75
FUKURAMI (Fullness & Softness) -0.97 -048 -436 -0.93
SHARI (Crispness) 707 7.04 812 6.65
TH.V. 326 3.18 424 3.8
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