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Abstract

The studies on shrinkage and characteristics of the weft knitted fabrics were investigated under
-the various dry and wet treating conditions.

Various relaxation values were found out according to treating conditions.

The characteristics of knitted fabrics such as shrinkage rate, thickness, spirality, elongation and
:recovery were also measured.

The used knitting yarns were OE (open-end) cotton and POY (pre-oriented yarn)-DTY (draw
:textured yarn) polyester.

The conclusions obtained in this study are as follows.

1. In case of dry relaxation little change of Ks values was seen with increasing time after 48
hours. So it was found that relaxation shrinkage of dry relaxation reached its maximal state
in about 48 hours.

2. In case of wet relaxation, higher Ks values were observed, in comparision with those of dry
one and higher shrinkage rates were also observed. But when experimental temperature was
constant, sudden marked increases in Ks values and shrinkage rates appeared through the
initial 4 hours, and after that time little change was seen in them.

3. As Ks value increases, thicknmess also increased. But thickness showed to some degree sta
bility around Ks value 23.

4. As Ks value increases, spirality values also increased gradually. But little change of spirality
values was observed above a certain Ks values (cotton 22.5, polyester 21.5).

5. As Ks value increases, the elongation decreased under a certain load, and the recovery was

random.
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Characteristics of the yarns for knitted fabrics
— Item| - . . -
breaking breaking .
sampl\ yarn count evenness(U%) strength (kg) | elongation(%) twist
Cotton 7.2's 10.07 1.082 10.62 12.5
Polyster 374.4d — 2.096 21.50 —

*twists per inch
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Table 1. Knitting conditions

w
Condition

cotton yarn polyester yarn.

Cylinder dia.(in) 3.5 3.5
K"(itt_t;f‘fﬁs?eed 130 130
Room condition 22+4-2°C 2242°C.
(RH%) 65+2% 65+-2%
Needle no. 130 130
2.2.3. R A5
2.2.3.1. ERERE

2.2.2.9 J|RMESD K AE\ER 32 FeA &
e HEEstd 15x15ems A7z A9d ohg HE
{HiR= (22+5°C, RH 68+5%)e] A £%& 24,48,72 &
9GRS <t B EEHE L HED 4% #HRSI
T},
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2.2.3.6. fHEE 9 RREHE

Tensilon testerZ #HEslg o, REAS 2.54%15
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Table 2. Characteristi€s of the knitted fabrics

> treatment type dry treatment

wet treatment

\\ temp °C standard room condition

N —~

40 [ 70 ] 100

Icem\nm:mTple\ o | 24 | 48 | 72| 96

‘|

s |2 | 4| slz| 4 812

17.0
20.1

17.0
20.3

23.0
22.8

391.0
492.8

0. 2361
0. 2054

17.1
20.0

22.9
22.7

391.6
454.0

0.2361
0. 2062

16.3,
18.5!

i
19.6

17.0
19.7

| 22.3
20.0 22.3
|

319.5: 379.1
370.0 439.3

0. 2365’0. 2365
0. 20700. 2054

WPI* [Cotton
Polyester|

22.8
22.8
387.6
458.3

0. 2365
0. 2050

Cotton
Polyester

CPI **

Stitch
density
(no/in?)
Stitch
length
(in)

Cotton
Polyester

Cotton
Polyester|

415.9
517.1

0.
0.

17.4
20. 6

23.9
25.1

2342
2046

0.2338
0. 2046

17.5
20. 5|

17.3
21.0

24.6
26.0

425.6
546.0

0.2342
0. 2046

17.3
20.5

24.0
25.0

415.2
512.5

17.2
21.3

24.5
26.0

421.4
553. 8| 553.3 558.1

0. 2342:0. 2334(0. 2334
0. 2054|0. 2050|0. 2046

17. 4
21.2

24.9
26.1

433.3

17.5
21.3!

24. 2
26.2

423.5

17. 4
21.5

24.1
26.5

419.3

17.4
21.7

24.5
26.7

426.3
569. 8| 579.4

0. 2338|0. 2326
0. 2054!0. 2054

23.9
25.3

418.3
518.7|

0.2334
0. 2050

*Wales per inch **Course per inch

Table 29 7.
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(a)
Fig. 1. Loop construction of plain knitted fabrics
(a) Stress in course direction.
(b) Stress in wale direction.
(¢) Relaxation of stress in wale and course
direction.
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Fig. 2.
A: Loop deformation of plain knitted structure while
it is in take up tension.
B: Body diagram of unit cell in plain weft knitted
structure.
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Fig. 3. Relationship between ks value and time in
dry treatment for knitted fabrics.
@ :cotton X :polyster
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Table 2. K values vs dry treatment time

hr 0 24 48 72 9
K value - ‘
ample | P | B | B | B |k b Bk b | ] k| b |k k&
cotton 3.85' 4.63] 17.82| 4.02 5.27) 21.18 4.03| ©.40| 21.76) 4.02| 5.39| 21.66 4.01| 5.43{ 21.77
polyester | 3.82 4.14/15.81 4.04 4.58 18.50 4.12 4.68 19.28 4.12] 4.67/19.24 4.16 4.68] 19.46
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Table 3. K value vs treatment time and temperature
3 temp. °C
CF\ 40 70 100
K value
campls T £ | 8 | 1 4 8 | 12 s+ | 8 | 12
cotton ko 4. 07 4. 04’ 4. 08| 4. 05 4. 02 4.06 4,08 4. 06 4,04
ke 5.59 5.6,  5.57 5.76 5.73 5.81 5.64 5.63 5.69
ks 22.75 22. 66i 22.72f 23.32] 23.03] 23.85 23.01] 22.85 22.98
polyester ko 4.21 4.19 4. 20] 4.29 4. 37 4. 34 4. 35 4.41 4.45
ke 5.13 5. lll 5.18] 5.31 5.34 5.35 5. 36 5. 44 5.48
ks 21.59] 21. 41‘ 21.750 22.770 23.33] 23.21| 23.31] 23.99 24.38
Efge] B2 Hatd el ddeolrtzm, oAl #el ARA dolAE bk BFe] & ALz

B o B BEiEf Yoyt sinker loopst
needle loop7} BE)sHA = o mAEel KBS EX
HERRBEcE B4y AZY] AEelz 44E F+ A
on o] R FEBe] &3 o d4gAg8d 2 ¥ F
ek FEERC oA ERmRS XL BEY B
RREE o3 HHW Bed 7=z 2z i e,
S A Fdinte] 2T HMBHREY dATGn RES
Ak ? Polyester®] 7 %] el Bl # 9
9 EAF ol BIEARS B livelinessz Hsl
o %9 BD energyfbrl ol == o] £jxA AL
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Fig. 4. ks value vs wet treatment time and temper-
ature for cotton knitted fabrics.
®: treated at 40°C X :treated at 70°C
A treated at 100°C
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wale 517, course i L EHRKMHEL =HERWVe=
vVEPd £ de-

gl
A

kcr—Fk
SW(%)*_—‘_CLTFT‘J'—
S:(%)= kaI;V_TkW

Value ks

\y

4

¥}

8
Time (hr)
Fig. 5. ks value vs wet treatment time and temper

ature for polyester knitted fabrics.

@ :treated at 40°C X :treated at 70°C

A treated at 100°C
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Table 4. Shrinkage rate vs time of dry treatment in knitted fabrics
N time(hr) 24 48 72 96
h . shrinkage(%)
sample S Sc , SW’ Sa | Sc I SW' Sa l Sc J SW‘ Sa ' Sc l Sw | Sa
cotton 4.22] 12. 14‘ 15.86] 4.46| 14.25' 18.10] 4.22] 14. 10| 17.72] 3.99| 14.73| 18.14
polyester 5.44) 9.60; 14.54| 7.18 11.83 17. 99! 7.18| 11. 34| 17.82 8.17{ 11.53| 18.75
Table 5.Shrinkage rate vs time & temp. of wet treatment in knitted fabrics
~———— ____temp °C|
S~ Qhrmkm\ 40 . 7 100
cample Ntime () "~ |4 | s | 12| 4 | 8 | 12 4| 8 |
Cotton Sc 5. 40 4.70 5.63 4.93 4.22 5. 17| 5.63 5.17 4.70
Sw 17.17) 17.46] 16.87} 19.61] 19.19f 20.30] 17.90| 17.76 18.62
Sa 21.67; 21.35 21.56| 23.58 22.62| 24.42{ 22.55} 22.01} 22.45
Polyester Sc 9. 26 8.83 9.04 10.95 12.58 11.98 12.18 13.37] 14.15
Sw 19.29] 18.98} 20.07, 22.03] 22.47} 22.61] 22.76| 23.89 24.45
Sa 26.77| 26.15| 27.31; 30.56| 32.23| 31.83 32.17| 34.09] 35.15
kST'—kst__

Sa(%)=

Table 4 2 56 A 2o ho} ko] waleFiie] ik
o] course MY MR R Ags & Feoz v
Buvz glEd, o] CPI/} WPl WA x=t8 %
o] Mgt e 2 F 2 gl

BREE) R & Se, Sw 2 Sq4 BF E 7
F& BdFn Y, N kztd sbzEs B
o 29 A9 dXdz gEE &5 Aok BREEY
ASel delAE # E polyester thzro] 48RRI LItk

AA Sazt 17~19% =% B & 9 v o] 48
e VAo A QA AE o] FolA
2z deg vebdgz A4 & 9l

3.2. REMEHS kT SH el B

2.2.3.4. (FA)S WEFED HA BES HH
A k9 @A 2 Fig.63 Table 661 el gl
ot

AEVS AR RESC oA BREES FHobd
7% stitch density®] gtz Hald 6 FAE
A3z sty en, P.R. Lord®Y L ke =9

ksr

Zz
T

A2 &

-
w

Thickmess (m m)}
o

—
—
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value ks

[ 1
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Fig. 6. Relationship between thickness and ks value
in knitted fabrics.

@: cotton X :polyester

St BmEEE FAY FAE Bhdvtz HESA
o}, Fig. 6414 2 4 9+ AL by Eing v £
EA 7 Einslx et k238 FigH A &, polyester
pze] Fi9 #bkes FA ez Y ol F
FY AL hBRaEd Kotd Rl AR
o} bulkyfe]l 9= FAX Eins=, \BHE HFildA
BERAA KESAY RERES 44T A+ HBRE
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Table 6. Relationship between thickness and s value in knitted tabrics

ks 17.82| 21.18| 21. 66| 21. 76| 21.77; 22.66| 22.72| 22.75 22.85| 22.98| 23.01| 23.03) 23.32)23.58
Cotton 1y ;ckness
oy 113 119 121 L21 L2z log 1.27) 1.27] 1.28 128 1.27] 1.28 1.29) 1.29
k| 15.81) 18.50] 19.24 19.28| 19. 46| 21.41| 21.59) 21.75| 22.77| 23.21| 23.31) 23.33) 23.9924.38
Polyester]my .
’ T*g;g‘;gess 1.15 1.20, 1.22] 1.22] 1.21| L.27| L.26 1.27] 1.27] 1.29 1.28 1.29 1.29) 1.28




Vol. 4, No. 1 & 2 (1980)

BESHA E o] TS BNBES Vi ddz 448
g et A ERMERERY Y EiEbekes
AYEHE 5 FAY WmFEH L et Aoz R,
LAY HMERE =23 FAY AFE o] Fo
AR ZE 4=
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2.2.3.5. (spirality B0 FHiEd ks [Ed |
1i9] spiralitygk=} ks3] #A & Table 73 Fig. 7
o el o=

REY AREFE ety & 5 Y& spiralityH
£12 FHE A4S residual torqued] 7]9l=l= =3 resid-

C7)

typels} Felo] glon, MFEHY A A9 md4
7h Bimdel wekA spirality g EmEsz #Has
ol 9%, David H. Black® & OE#%~} Ring#®=th
W& spiralityBlgie] vebve, #igmES $& A%
o] = OE#9} Ring#E 79 7L spiralityzh-g 13
oz vk @ P.R. Lord&¥e  EEs o %
o] spiralityzt-> Ehnsl v}, PL#E, heating, agitating®
drg tumblingg AAY A% spiralityzt2  loopd)
Jamming ¥ #BEEEe 2z EHilo RAO"AS2 g
Fig. 704 £F & AL b3 Eid wAdA &
=@ spiralityzke] BimE Koz B A k22,5,

tA 87} o] Fol A #Fol gt 4 7=, polyesterst &
2ol & Z& ez gEdH o]&  polyester § ]
SHEE livelinesse} & 4FEEY 71dd Aoz AA4"
o}
3.4. BREEGR kAL BE Y (MIREHEZES BB
®*
2.2.3.6. ({0 2 fEREIEZR)S Hikel KF HE
R HE 9 MEREIEET gk #A & Table 8 ¢
Fig. 8 el oot

ual torquetr 49 twist multiplier, yarn count, fibre polyesteri= 21.550 Eell A &= whro] 2 #bS wolx
Table 7. Relationship between spirality and ks value in knitted fabrics
ks 17.82 21.18\{ 21.66] 21.76 21.77) 22.66] 22.72| 22.75 22.85| 22.98| 23.01| 23.03} 23.32| 23.58
‘Cotton <1
Sggf&;ty 0. 18530. 2216,0. 2419 0. 2326{0. 24190. 251110. 2530{0. 2567(0. 2530/0. 2493(0. 24930. 2567/0. 2511{0. 2530
ks 15. 81| 18.50| 19.24) 19.28| 19.46| 21.41| 21.59| 21. 75| 22.77; 23.2}] 23. 31| 23. 33l 23.99| 24.38
Polyester| iralit ) 1
sgralue ¥0. 3639/0. 4285/0. 4452,0. 43890 441010. 466310. 4641 0. 4620]0. 4705 0. 4620/0. 4663 0. 4620,0. 46630. 4620
x:;(_,—lnr)#—x—
0.4 b /x ")Q‘/ 120 p= L)
o X 10 =
-2 0.3 - e
E /-‘"@J‘— 100 =
%_: 0.2 1= o ° 90 b=
&
0.1 ¢~ 80 $~ °
- H
1 1 U R S T SICE
15 16 17 18 19 20 =1 2 23 24 -
.% 60 =
value %s £ o ) .
2 x—,
TFig. 7. Relationship between spirality value and 2 | =
value in knitted fabrics. 0 E:}
@: cotton X :polyester 30 - a a—a——ag
i ——— e, A~
%= randomdtA Jehvtz Aok ol HEERE A % ~B
:stress$} A 9] residual torquert X 2 BRjhiEL A 16 =
e B A BmEH Mme KiETS ob&E loopd | Lt d 1) i

15 16 17 18 19 20 21 22 23 24

value ks
Fig. 8. Relationship between elongatin and ks value
in knitted fabrics.
Cotton-O:wale direction
X :course direction
Polyester-A:wale direction
©:course direction

Adgid oz FHurel wale R courseFES]  YIBTIRN
< CPI 9 WPIs HfiztAle] Slekz & & 9ok 4
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Table 8. Relationship between ks value and elongation & recovery in knitted fabrics

Value ks ‘ ‘ l \ | I l
Elongation(%) { wale 22.24] 21.58] 20.94 20.68| 20.56| 19.90] 20.22
Cotton course | 49.84] 49.50| 45.26| 46.62f 44.20| 41.23] 41.16
{ wale 79.82| 86.25 86.00| 83.11 81.96 80.39 82.64

O,
Recovery(%) course | 86.84| 86.84| 86.93| 84.95 87.35 82.51 84.93
Value % | 15.81 18.50) 10.24 19.2q] 19.46i 21.41]  21.50
|
| Elongation(#) { wale 20.66 20.30 2015 20.43 28.66 28.69 28.54
Polydster course | 120.20| 113.40| 114.23 112.61] 112.00, 102.30 99.34
] { wale 84.78] 84.200 88.68 86.08] 80.46| 90.25| 93.67
Recovery (%) course | 81.60 82.81| 86.76] 88.08 87.66| 93.66 96.17
Value s 22. 75] 22.85 22 98’ 23.01 23, 03 23 321 23. 58;
]

Elongation (%) { wale | 19.31] 10.80] 18.35] 18.47] 16.67] 14.76 14.70+
Cotton course | 39.48 40.46| 42.05 41.40 34.38 32.49 32.46
. { wale 83.05| 84.35| 84.17] 89.60| 88.54/ 89.82. 90.64
Recovery (%) course | 84.28 84.90| 88.11 87.67 89.24 87.08 84.23.
} Value £ 21.75 22.77 23.21] 23.31] 23.33 23.99 24.38
Elongation(%) {I wale 27.34 25.07] 24.16] 23.54 24.18 23.84 23.76
Polyester course 09.45 81.73( 76.84) 73.73] 75.44/ 76.57| 68.18
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