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Knitting Plan of Silver Knitted Fabrics for Providing Multi-Functional Properties (Part I)
-Studies on the Mechanical Properties and Hand of Silver Knitted Fabrics for Summer-
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Abstracts

In this study, the difference in the mechanical properties of silver and cotton weft knitted fabrics was
studied. Six silver fabrics for the summer ladies' knit outwear were knitted varying knit structure and
fabric density. Two commercial cotton knitted fabrics were selected to compare the properties. subjective
sensation of hand of the fabrics was also studied. Mechanical properties of the fabric samples were
measured by KES-FB system. From these, primary hand values(HV) were evaluated by the conversion
equation (KW-403-KTU) and the total hand value(THV) was carried out according to the KW-304
Summer. The result of the research show that silver weft knitted fabrics had lower LT, RT, G 2HG and
higher EM, W, LC, WC, RC than cotton weft knitted fabrics. The use of silver yarn contributed to
increase in surface roughness of knitted fabrics. As the silver knitted fabrics became thicker compressional
energy increased. The use of silver yarns contributed to much better fabric handle compared with the use
of cotton yarn only. It appeared that coefficient of friction of tuck stitch was larger than that of plain and
interlock stitch. KOSHI and FUKURAMI values of the tuck samples were significantly higher than those
values of the plain and-interlock samples, while SHARI values were low in general. The total hand value
of tuck stitch was higher than those of interlock and plain stitch.
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Table 1. Characteristics of the knitted fabrics with silver yarn

Yarn i i
Sample No. Structure Plios —— \é;;%%t Th(lrikrg; s ( /iXh) ( /ir?ch)
1 P silver 40/5 244 251.08 1.77 15 12
2 P silver 40/5 244 216.98 1.93 13 11
3 I silver 40/5 244 439.75 2.64 17 10
4 I silver 40/5 244 437,75 2.73 16 9
5 T sitver 40/5 244 554.00 3.04 15 10
6 T silver 40/5 244 442.83 3.27 12 8
7 P cotton 20 250 196.93 1.27 46 32
8 T cotton 40's/2 250 278.96 1.35 25 29

P: Single Plain, T: Tuck, I: Interlock, W: Wale, C: Course

Table 2. Mechanical property parameters used by KES-FB system

Properties Symbols Characteristics Unit
EM Extensibility at 250gf/cm %
. LT Linearity none
Tensile - -
WT Tensile energy g - cm/em’
RT Resilience %
) B Bending rigidity g cm%cm
Bending
2HB Hysteresis g * cm/cm
. G Shear rigidity g/cm - degree
Shearing - -
2HG Hysteresis at ©=0.5 g/cm
LC Linearity none
Compression wC Compressional energy g cm/cm’®
RC Resilience %
MIU Coefficient of friction none
Surface MMD Mean deviation of MIU none
SMD Geometrical roughness um
Thickness T Thickness at 0.5gf/cm’ mm
Weight W Weight of unit area mg/cm2
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Fig. 1. The tensife property of silver knitted fabrics:
(P: Single Plain, T: Tuck, I: Interlock, W: Wale,
C: Course)
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Table 3. Tensile property of knitted fabrics
Sample Code]  P(1) P(2) 13) 1(4) T(5) T(6) P(7) T(8)

Fiber Silver Silver Silver Silver Silver Silver Cotton Cotton

Structure P P 1 I T T P T

Direction W C w C A\ C \\Y C W C w C W C W C

Density | s 1 g 3 |10 (17 |10 |16 9 |15 10|12 |8 |46 |32 |25 |29
(/inch)

EM(%) 265 [ 41.3 | 33.4 | 38.9 [41.7 |108.0 | 35.6 |147.0 | 41.8 | 54.5 | 61.1 | 93.0 6.05| 4937 4.39| 3.08
LT(-) 0.19| 0.30( 0.28] 0.31| 031 025 031; 026 034 033| 0.27| 0.25| 0.87| 0.81| 0.89| 0.62
wr o 9.7 1156 [ 11.6 | 149 | 159 | 337 | 139 | 469 | 17.7 | 22.4 | 20.5 | 285 1.32] 1.00| 098] 0.48

(g - cm/cm”)

RT(%) 433 | 414 |40.1 [374 | 48.1 40.3 | 41.0 | 399 [41.2 [ 27.0 | 42.1 |28.6 | 60.6 |40.0 |61.2 [750
P: Single Plain, T: Tuck, I: Intertock, W: Wale, C: Course

Table 4. Bending property of knitted fabrics
Sample code p-|pC| P |PC|IWI|IC|IW|IC|TW|TC|TW|TC|P-W|PC|TW|TC
P WHI DIV @ ||| B | @B O]® |6 | DO ® O

B(g - cmZ/cm) 0.10 [ 0.04 [ 0.10 [ 0.03 { 0.23 | 0.05 | 0.18 | 0.04 | 0.42 | 0.13 | 0.22 | 0.05 | 0.02 | 0.04 | 0.08 | O.11
2HB(g * cm/cm) | 0.12 | 0.05 0.09 | 0.04 | 0.30 { 0.06 | 0.35 | 0.08 | 0.49 | 0.12 ! 0.30 | 0.06 | 0.03 | 0.05 | 0.09 | 0.12
P: Single Plain, T: Tuck, I: Interlock, W: Wale, C: Course
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Fig. 2. The bending property of silver knitted fabrics:
(P: Single Plain, T: Tuck, |: Interlock, W: Wale, C:
Course)

Ex9o] xfo]E AHrw B 2HBE tuck>interlock
>plain &2 et o]# 3 A3e] o)< plain
ZZ) o] tuck 2] 2 interlock Z2&| o) W&te] gk A
2o g Yo] AfE S TRE YA HY) i F
gl o MFo] Hoj7 Aoz AR W tuck



2501542 20i61D] 215t 2 LIE A0l &) (M1E)-01E28 2 LIE A0l 25tE SA1 2 Bl 245t o12- 47
9] A% HAAIEC] e HAEY HBEo| A AA 2 2ol 2 AHETE & L E AA7FE UE 24
(jamming)= 7] W&o B ¥ 2HB7} F7Hst o= of vigte HRFE(G)F 8| LH A 22HG)Y

2 A 2(2004)2] Q74

2 UE &9 Eog ZAoAM HYLEHEE 2=
A9 x}o]é AdEd HAUEY) 28 Z3o] BY
2HB7} 2 Ao g Jehygth o o]gzA HANES)
wess -agu 3 Afole] Fpo] Bxaln 3]
A7) o187) mgolch, Ee HAS 91(1995)) @7

Ho s ehise] BYLET} F7he gole A
sto] 47} WolA g Faled Bad Pl o gol
£7] WRolg s A2 4 ek FY5 A=
T FIARANT 2L AL BolT gt} o= W
o] $79 % Sl Fko] WHRE S7}o] wehy 4
A2 ek 4 Afole] uhel ofa) B Bo| 2]
ml2o)2}z 47HaT.

HAT ] HFE 2= wale W] course 3ol H]
8] B9} 2HB7} f2lskA ZA velsttt o] dae 23
A 21200042 A-ollA plain rib 222 wale Wk
©] course 3kl vl B7} AA| L& A} dA)sH= A
o|t}. 1 ©)-8-2 X waled} wale Alolel] Zo] A =HA
A =lo} wale FFLZ 9| AV FH7 o 33t
= o & glo] HRd, course WEACZE waled
wale Aboldll FAE Fo] 7] wfiol 2h2 3o 23|
A FolF F AdE Aoz A5 ") 535 interlock &
29] 7% wale W& FE 73z UM course W
gkoll ul3| 4u)] o]de] & xjol&E Roli Yt} o]t
Az wALE 91(1995)00 wEH shte] YE 7
H(SKC) WA wale Y3 = 471 Hho] A7 o
e 32 Jeh 2 Yoy course WS- 270 0] A

o] =]} A7) WiFolhr & = Uk

3. detsy

< YE 24 R d YE Lafe] A5l 23 A
HAFAE <Table 559 2oh & UE A9 H UE

zkol AL Ao g vehted, ole 2 HE &9 A
ALE7F FosiAl 7] wfiol H3kmt HE Alo]e
o] WoA 3 Ao 1go] A mE Hthy
2 ATks| ol o 22 Fo] B3 B Rolghar
AlgET & & UE &Ale | YE LA H]3le]
d2olx FewEo] AREFER AT 2
Po] HastA € Folgta AR

<Fig. 3014 & UE 2uje] =4
AHE Af2A G ¥ 2HGE tuck>interlock>plain
=0 2 VElgt). o] A wuck F3 o] tHE 23
B8] 3] FAAA HEe §]5HA] &3 HAEE =
o) oliel WHE WBFE FRF| TAHFE 4
& 8] o) G 22 Ble) A% WY ol
ARtk 232 2(2004)8] ATEHAE AR
Aoler. |

HAAEEE ASAAEE A4H B plhing A9sn
interlock?} tuck 22& HAA 17} 222 G/l =
A Yertem, tuck 242 AGEE & F30)
2HGE E& 22 vehgrl Y Rr} 5842

T= 17

0

7L
iy

o OH

AYEXN S

A |

©o
=
-

P-w(1)
30

G 2HG |

Fig. 3. The shearing property of silver knitted fabrics:
(P: Single Plain, T: Tuck, I: Interlock, W: Wale,
C: Course)

Table 5. Shear property of knitted fabrics

Sample code | TV [ P-C | P-W | P-C | IW | IC | LW | I.C | TW [ T-C | TW | T-C [ P-W | P-C | T-W | T-C

O H ||| || DD I | |G G |O|D] 6 |O®
G(g/om-deg) | 0.35 | 0.63 | 0.66 | 0.52 | 0.70 | 0.63 | 0.60 | 0.43 | 1.25 | 0.65 | 0.69 | 0.56 | 0.60 | 0.61 | 1.59 | 1.48
2HG(g/em) | 0.55 [ 1.42 | 1.23 | 1.00 | 130 | 1.55 | 1.27 | 1.50 | 2.38 | 0.85 | 1.52 | 1.10 | 2.08 | 1.80 | 3.66 | 3.40

P: Single Plain, T: Tuck, I: Interlock, W: Wale, C: Course
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Fig. 4. The surface property of knitted fabrics:
(P: Single Plain, T: Tuck, I: Interlock, W: Wale,
C: Course)

Table 6. Surface property of knitted fabrics

Sample code| PV | P-C | P-W | P-C [ LW | I.C | LW | [C | T-W | TC | TW | T.C | P-W P-C | TW | T-C

QO] DA ||| BH | H |G| |O® 6D ]6 ]
MIU(-) | 022 | 033|020 | 036|031 | 046|031 | 051 | 031 | 0.55 | 0.38 | 0.80 | 0.16 | 0.16 | 0.15| 0.13
MMD(-) | 0.01 | 0.02] 0.01 | 0.02] 0.02 | 0.03| 0.02 | 0.02 | 0.02 | 0.03 | 0.02 | 0.02 | 0.01 | 0.01 | 0.03| 0.04
SMD(um) | 4.76 |20.00 | 4.89 |19.40 | 8.14 |17.84| 6.54 | 7.76 | 7.22 | 5.68 | 7.46 | 6.62.| 4.19 | 5.08 | 14.96| 9.03

P: Single Plain, T: Tuck, I: Interlock, W: Wale, C: Course
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Table 7. Compressional property of knitted fabrics
Sample code P(1) PQ2) 1(3) 1(4) T(5) T(6) P(7) T(8)
LC(-) 0.53 0.44 0.56 0.61 0.55 0.59 0.34 0.34
WC(g + em/em’) 0.78 0.96 0.75 0.90 0.81 1.35 0.51 0.36
RC(%) 100.0 99.9 99.9 99.9 100.0 100.0 39.4 40.0
P: Single Plain, T: Tuck, I: Interlock
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Fig. 5. The compression property of silver knitted
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Table 8. Hand value and THV of knitted fabrics

Sample P(1) P(2) 13) 1(4) T(5) T(6) P(7) T(8)
Koshi 8.85 9.50 11.53 10.09 13.68 11.11 6.80 8.56
Fukurami 25.35 26.52 25.94 26.82 26.32 29.01 0.51 -0.57
Shari -1.44 -2.19 -1.95 -3.71 -3.77 -4.85 4.75 8.09
THV 7.64 8.18 7.90 7.67 7.05 8.90 2.60 3.22
P: Single Plain, T: Tuck, I: Interlock
g £

Tuck(s) ¥ S ntertock(3)

Interlock(4)
KOSHI  ===r--r FUKURAMI
SHARI = -=-THYV

Fig. 6. The hand value and THV of silver knitted fabrics
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