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Abstract

The purpose of this study was to determine the effect of knit structure and knit density
(machine tightness factor) on the dimensional properties and K;-; values of weft-knitted
fabrics followed over eleven cycles of mechanical relaxation to provide the basic data for
constructing weft-knitted fabrics for outwear with excellent dimensional stability

The eighteenth weft-knitted fabrics were produced with different knit structure (11 rib,
half-cardigan rib, half-milano rib, interlock, single pique, crossmiss interlock) and machine
tightness factor (loose, medium, tight) for this study. Dimensional properties such as width,
lengh, area shrinkage and dimensional parameter (K) of eighteenth knitted fabrics including
thickness and bulk property were measured.

The results were as follows;

1. The dimensional behavior of the 1x1 rib and interlock in relaxation cycles was
anisotropic, i.e., length shrinkage was usually associated with a width expansion, whereas the
other weft-kntted fabrics which have tuck or miss loops in the knit structure behaved
isotropically, i.e., length and width shrinkages were usually found. It was proposed that the
difference in dimensional behavior between these structures was due to the dissimilar
nonrelaxed geometrical shapes of the individual structural units forming these weft-knitted
structures.

The mechanical relaxation shrinkage of weft-knitted cotton fabrics was dependent on the
tightness of construction. For a range of fabrics knitted on this study, an increase in fabric
tightness caused a decrease in the length shrinkage of the fabric accompanied by an increase
in its width shrinkage.
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2. Half-milano rib and crossmiss interlock which have tuck loops in the knit structur

e showed significant increase in the K, value with the number of relaxation cycles. 1 X1 rib

and interlock showed little or no change in the K, value, whereas decrease in the K, value.

The large variations in the K, and K, value were noted with changes in machine tightness

factor of weft-knitted fabrics.

3. Thickness and bulk property of weft-knitted fabrics showed the increase by initial

relaxation treatment and showed no further change after the four relaxation cycles.

Thickness of weft-knitted fabrics had high degree of correlation with the machine tightness

factor of construction, which appears that fabric can reach a state of low internal energy by

three-dimensional readjustment.
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Table 1. Structural characteristics of knitted fabrics for samples

Structure EEEUSJ‘ ‘MTF g/eéﬁ.ll}'): Tl}ﬁ‘;‘f 8 Notation®
1X1rib 2.578 5.95 0.059 2.10
9.427 6.32 0.062 9.24 B ,
2.222 6.91 0.066 2.39 F
| —
Single Half-cardigan 3.708 8.28 0.055 1.82 7
knits rib 3.455 8.89 0.058 2.03 B
3.193 9.62 0.062 2.15 F !
Half-milano rib 4.173 7.36 0.063 - 1.95 )
3.941 7.79 0.065 2.05 B
3675 8.35 0.067 2.21 F 1
Interlock 2.848 10.78 0.068 2.23 )
2.752 11.16 0.073 2.36 B
2.538 12.10 0.082 251 F 1
Single-pique
6.801 6.77 0.075 2.30 6
5
6.724 6.84 0.081 2.48 .
Double
knit 6.244 7.38 0.086 2.60 3
2
B 1
F
Crossmiss
interlock 7.186 6.41 0.085 2.35 6
5
6.736 6.84 0.088 2.51 . s
6.510 7.07 0.090 2.68 3
2
B
F 1

*F=front needle bed. B=back needle bed.¢ "> »=plain loop. .~~~ =tuck loop. _+ _ =miss loop
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Fig. 1. Effect of relaxation treatments on the width
shrinkage of weft-knitted cotton fabrics.
(a) . single knits-e 1% 1rib,
o half-cadigan rib,
o half-milano rib |
(b) : double knits-e interlock,
o single pique,
o ¢crossmiss interlock
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Fig. 2. Effect of '}'elaxation treatments on the length
shrinkage of weft-knitted cotton fabrics.

(a) : single knits-* 1x1rib,
o half-cadigan rib,
e half-milano rib ;

(b) : double knits-# interlock,
o single pique,
o crossmiss interlock
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Table 2. Area, length, and width shrinkage of weft~knitted cotton fabrics knitted into six knit structures at various

machine tightness factors

Knit Area shrinkage, % Length shrinkage, % Width shrinkage, %

MTF '

structure _ (a) \ ) . © (a) ‘ (b) ] © (a) | ®) ‘ ©
1% 1rib 595 | 256 1200  12.86 | 17.99 2077 2127 | —1876 —1107 —10.22
632 | 064 535 610 | 1448 1844 1764 | —1501 —1027 —11.02

691 | 027 249 395 | 1462 1581 1751 | —17.46 —1581 —15.43
Half-cardigan rib| 828 | 2263 2475  27.01 | 2193 2146 2327 088 859 447
889 | 1556 2211 2283 | 1599 1799  19.69 033 488 344

062 | 17.35 2156 2138 | 1386 1501 1628 404 T 608

Half-milano rib | 7.36 | 2265 2848 2841 | 1417 1980  21.42 987 1083 970
779 | 2932 3393 3336 | 1198 1628 1767 | 1644 1955 1077
835 | 2830 3159 3149 | 877 1015 1215 | 2140 2385 2354

Interlock 1078 | 1415 1764 2081 | 2117 2291 2542 | —1192 —682 —6.81
1116 | 852 1460 1613 | 1655 1899 2033 | —1139 —666 —6.65
1210 | 1303 1554 1791 | 1611 1789 2015 | —402 —286 —2.89
Single pique 677 | 1696 2145 2294 | 1903 2154 2429 | —253 —009 —091
684 | 1745 1888 2254 | 1701 1991 2104 015 143 139
738 | 1683 2133 2175 | 1669 1990  20.51 026 179 153
Crossmiss 641 | 1176 1820 847 | 1581 1828  20.26 | —479 —209 —185
interlock 684 | 1504 1751  17.99 | 1341 1666 1843 | . 18 231 0.8
707 | 1202 1578 1559 | 1072 1371 1458 145 239 103

*(a) : after the first wash-and-dry cycle,
(¢c) : after the eleventh wash-and-dry cycle
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(b) . after the fifth wash-and-dry cycle,

kel Aol dlHen a7 wEel Z1AA ok
Aol A 7relAl A=) 3ol of& "ike] 23] A%
o] WAEAY w-Fog Azl 2} o] el
A AL 2719 olghA el nl viehie ool o
FEE o]k oM HRhe] fFe] vEhA Heh
agjeg 1xX]1 3z e Ea o] 39 Anbke]
L AL A d4ie $AAY oA A&
g5 g8 Fojok $Al F s&oE Qe TAE %
A 4 glE Ao ¥ar)

Munden'”2 g ze] 4&7]%Fo| relaxationd}
consolidationg] §£7}7] o] g}A ol &]al] o] FojAcia
FA3slel o}, relaxatione A z2EA = 7lElEd 2E
Al-go] Alepile 24 Hahvle] 71ae] A7 o] e}
Vs 2 4202 o|9krias] &7]d] vpelgel, consol-
idation g% A2 E = W4z Yo
2 Hgkd dfprlels whdle] &3 F4E FEE

—175—



176

4 olo] Fusle B 4202 o|ghs] AZuIAY ol
¥ ubEA R Aol A WA et 1= WA
AR Y FEol9A A TR FF:3e] d
dog vehinz o|fabe] wih-sel e} HzHaql
F3o] A& oz WAgrty Wasgch

YY) ZE o]-47 o] Mundend] o]EL B FF9
Zo] FFelAx #HlH e, &7 ol
Z 4% (relaxation) o] WA} o]|Frol WEFHEL |9
Aol g8 g2 73] A% ehtn gles o)zl
Wikrlol o] whatel] o3 HAHql =Ae] ALoz q)
% 4% (consolidation) §l A2 A4, o237 &
4 AT vEes) i e LE 22 $A5HA
viehe], o] Az NE X $5AFol W
Mundeng] o] &o| ¥z} v]a3i g 2 s 343
HErze cokdl nSua o|FHzALerlA] 44
g 4 9-&s F9€ & Yk

1xX1 2792 qlE &2 o|ghagolAe o5 (A
ol4g, T VehE wiwl 1 0|99 fE =4
5 A (AolS, E4)or AFstn glod,
o] 972 WA xA 7ke] 45§ wiste] alele HAFE
T P43t AN "ol v|o| Aol g 7)3)3}
A FxYdrt AR ohes] dfoz 4ok whE-A
ql olskAlZ)el o& WA Ee] 425 WHE sy
Sof wtel $-48 8] %3}, Table 2o HAU=E
A = gkl 7 dgzae Wy, o] 5l £ &
85 Ak

28 f4 XolA gAY S el wel Aeol4

Zase Wz $55L o Aoz dui

ok E=q 1x1 593} ole] 23} 7he] o|ulie] 42
g4 Jehle d4dzale 79 ddwdrs) AAd
Z9] Fodo] thi Folet RoE vl o9
ol Ml HAFof gloir HAHUT ] Frl= ddnpidrc}
£ 4oz ao~vlek o] ALz SAHS
ol= A5 A A Heg, ZolfEHE zhiths
o EEl Al Aeg gz,

o,

Hi

B

iz

2. BAITA|T} AL S| e YEHAZe]| Hejot
A5 '
HAZ] FejardALe Ky, K, ¥ Ko 27 o
A, Zo| 3 Zupskol g HALe QbgAL R
E ol Auigeln, Kok AA 23ke) Fepasts =25

fotc By

£ ook, HAE} A4Hez JAstd HeA W
e dorln wt Aol HeloldAs B
Kt Ky o] olgatAol o8 v o4 »tepalA] ok
248 el 22eE g vl

a2z 71AA ol Aol AHAdE] ¥
H et A S TE ] Hsted Az Az
o2 Kot Kagtel W Fejaghed, o A58 2
7t Fig. 33} 40 A A3},

Fig. 3o vebd Kighe] =3HE 4sjunl, 43 JE
o) 1xX1275, "k} o e 6% o|hH

700
6001
500
400
300
200

K,

100

OI]IIIIIIIIII
ODR1 2 3 4 5 6 7 8 9 10 11 12

Number of relaxation cycles

(a)

800
700
600F
500
400
300
200 ‘
100 i -

0 o A A
ODR1 2 3 4 5 6 7 8 9 10 1112

K

Number of relaxation cycles

(D)
Fig. 3. Effect of relaxation treatments on the k; value
of weft-knitted cotton fabrics.

(a) : single knits-e 1X1rib,
o half-cadigan rib,
o half-milano rib ;

(b) : double knits-e interlock,
o single pique,
o crossmiss interlock
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Fig. 4. Effect of relaxation treatments on the k, value
of weft-knitted cotton fabrics.

(a) : single knits-* 1X1rib,
o half-cadigan rib,
s half-milano rib ;

(b) : double knits-= interlock,
o single pique,
o ¢rossmiss interlock
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Table 3. Average K, values of weft-knitted cotton fabrics knitted into six knit structures at various machine

tightness factors

Knit K, K K; K,
MTF T

structure @l ololo/lealojolo/a|/v]jo/lo/e|e|o]ae
5.95 [156.2 160.4 177.5 179.1| 9.60 8.08 8.64 B8.67 [16.27 19.84 20.53 20.67| 0.59 0.41 0.42 0.42
1x1rib 6.32 |154.4 158.0 168.9 170.0|10.14 882 8.95 8.89 (16.36 17.9]1 18.33 18.59| 0.62 0.49 0.48 0.48
6.91 1165.0 171.7 176.6 179.3)10.33 8.79 &.79 8.87 {16.66 19.52 19.79 20.20) 0.62 0.45 0.45 0.44
Half-cardigan 8.28 |120.7 156.1 168.3 165.5|10.71 10.81 11.74 11.26(11.27 1444 14.35 14.69| 0.93 0.74 0.81 0.76
tib g 8.89 ([137.8 163.2 177.0 178.7|11.43 11.28 12.34 11.90{12.05 14.46 14.33 15.01| 0.94 0.78 0.86 0.79
9.62 (145.2 175.8 185.2 184.8(12.13 12.64 13.14 12.92(11.97 13.90 14.08 14.30( 1.01 0.91 0.91 0.90
Half—milan6 7.36 1376.8 487.2 527.0 531.2|20.52 22.77 23.02 22.73)|18.35 21.39 22.89 23.36/ 1.11 1.06 1.01 1.00
5ib 7.79 383.4 521.3 567.8 568.9(21.74 27.08 27.55 26.66(17.63 20.03 21.06 21.42| 1.23 1.35 1.28 1.24
8.35 1389.3 543.0 570.9 570.8123.13 29.43 30.38 29.86116.83 18.44 18.73 19.16] 1.37 158 160 1.55
10.78 (92.90 108.2 112.8 115.7| 9.45 8.68 8.85 8.78| 9.82 12.46 12.74 13.17| 0.96 0.70 0.69 0.67
Interlock 11.16 |102.1 111.6 119.5 120.5|10.15 911 9.40 9.35(10.05 12.24 12.70 12.88| 1.00 0.74 0.74 0.73
12.10 |{98.53 113.3 116.7 119.7|10.50 10.10 10.21 10.19| 9.37 11.21 11.42 11.74| 1.12 0.90 0.89 0.87
6.77 [375.8 452.7 478.6 491.8(20.98 20.45 20.96 20.78(17.91 22.12 22.83 23.66( 1.15 0.92 0.91 0.87
Single pique 6.84 [419.1 507.7 516.7 541.0122.18 22.11 21.98 21.61|18.88 22.96 23.50 23.92| 1.16 0.96 0.95 0.94
7.38 |411.8 495.2 523.5 526.1|21.94 21.98 22.34 22.29(18.76 22.52 23.42 23.60| 1.17 0.97 0.95 0.94
Crossmiss 6.41 {520.6 590.3 636.7 633.8|20.69 19.75 20.67 20.08(25.15 29.88 30.79 31.55| 0.82 0.66 0.67 0.64
interlock 6.84 |541.1 636.8 655.8 655.9|21.85 28.58 20.31 29.98(24.75 24.58 29.31 29.98| 0.88 0.77 0.76 0.73
7.07 [990.2 670.9 700.9 698.3123.70 24.05 24.28 23.94{24.90 27.89 28.86 29.16| 0.95 0.86 0.84 0.82

*(a) ! dry-relaxed state,
(c) . after the fifth wash-and-dry cycle,

(b) : after the first wash-and-dry cycle,
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(d) : after the eleventh wash-and~dry cycle
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Fig. 5. Effect of relaxation treatments on the thickness
of weft-knitted cotton fabrics.
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Fig. 7. Effect of relaxation treatments on the thickness
of weft-knitted cotton fabrics.
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