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Effect of Aftertreatments for Washing on Mechamcal
Properties of Knitted Fabrics

Hee-Eun Kim
Dept. of Clothing and textiles, Kyungpook National University, Daegu, Korea

Abstract : This study investigated the effect of aftertreatments such as using the softener or starch on the mechanical
properties of knitted fabrics. The mechanical properties of fabrics, hand value(HV) and total hand value(THV) were mea-
sured and calculated by the KES-F system. The main results are as follows: The values of tensile energy(WT), coefficient
of friction(MIU) and geometrical roughness(SMD) were increased by softener but decreased by starch treatment. How-
ever, the values of tensile linearity(LT), bending(B, 2HB), thickness(T) and weight(W) were increased by starch but
decreased by softener treatment. Tensile resilience(RT) was increased not only by softener but also by starch treatment.
It showed that the levels of FUKURAMI, NUMERI and SOFUTOSA were increased by the treatment of softener and
the levels of KOSHI and SHARI were increased by the treatment of starch. Total hand value(THV) was lower in fabric

with starch treatment than fabric with none treatment.
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Table 1. Specipication of the untreated T-shirts

wale 15.0, course 20.4
0.43£0.01 (pressure of 2.5 gffcm®)
157.4%1.1

Yarn density (em™)
Thickness (mm)
Weight (g/m?)

Table 2. Treatments of the T-shirts

Sample Treatments Concentration
A softener 6.0%owf
B softener 2.0%o0wf (standard treatment)
C none
D starch 2.5%owf (standard treatment)
E starch 5.0%owf

owf, on the weight of fabric
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Table 3. Characteristic values of basic mechanical properties and measuring apparatus for fabrics

Properties Description Unit Apparatus
LT Tensile linearity none

Tensile wT Tensile energy of * cm/cm’ KES-FB1
RT Tensile resilience %

. B Bending rigidity gf * em’/em

Bending 2HB Hysteresis of bending moment gf - cm/cm KES-FB2
G Shear stiffness gficm - deg

Shearing 2HG Hysteresis of shear force at 0.5 deg. of shear angle gffcm KES-FB1
2HG5  Hysteresis of shear force at 5 deg. of shear angle gficm
LC Linearity of compression-thickness curve none

Compression wC Compressional energy gf - em/cm’ KES-FB3
RC Compressional resilience %
MIU Coefficient of friction none

Surface MMD  Mean deviation of MIU none KES-FB4
SMD Geometrical roughness pm

Thickness T Thickness at pressure of 0.5 gf/crn2 mm KES-FB3

Weight w Fabric weight mg/cm’ Balance
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Table 4. Constant parameters of equation for translating mechanical values into primary hand values

(@) X, X, o, table (b) C, table
, - KOSHI FUKURAMI  NUMERI SHARI SOFUTOSA
! Xi X ° i o) i o) i G i G i c,
0 0 44473 0 45531 O 44741 0 48480 O  5.4268
1 LT 0.8025  0.0529 6 0993 9 01760 12 02659 14 11399 4 -1.4986
Tens. 2 logWT 13128  0.0275 7 00264 10 19067 13 07744 13 01485 5  0.1686
3 logRT 13767  0.0296 8 04165 11 07942 14 05855 12 -01527 9  0.0369
Beng 4 losB 1.6019  0.1849 4 05064 15 -00193 1 -05771 10 -05692 10  0.4689
5  log2HB -15137  0.1479 5 03654 16 04399 2 01155 11 -02623 11  0.6007
6 logG 0.1144  0.0921 15 01568 12 -01182 3 00370 9 01401 1 -0.1666
Shear 7 log2HG 0.5471  0.1367 16 02789 13 -04141 9 -01159 4 05975 2 -0.1201
8  log2HG5 04929  0.1251 1 02437 14 01194 10 00596 5 -0.1113 3 -0.1568
9 LC 03436  0.0106 2 01740 1 -00169 11 01909 1 0178 12 -0.1025
Comp. 10 logWC -0.5485 00155 300931 2 02347 6 03309 3 00492 13 -0.1300
11 RC 404099 15539 9 01255 3 01000 7 05271 2 -00307 14  0.0027
12 MIU 02089  0.0155 10 01252 6 03254 8 07595 16 -0.1966 6  0.0846
Surf. 13 logMMD -1.7449  0.0362 11 00119 7 -04482 4 01462 15 -00113 7  0.0080
14  logSMD 05740 00314 12 00125 8 08427 S5 00713 8 01770 8  0.0080
15  logT 03426 0.0144 13 01037 4 -02441 15 -00420 6 -0.0284 15  0.0067
T&W 16w 159574 0.2259 14 00276 S 01412 16 00048 7 00135 16 -0.0507
Table 5. Constant parameters of HV-THV translation equations
i Yi Ci Cip M;, M;; Oi1 Op
1 KOSHI -0.5767 0.3216 4.8531 27.0119 1.8600 20.2091
2 FUKURAMI -0.3755 0.3454 3.8757 19.4980 2.1158 19.2372
3 SHARI 0.6103 -0.3236 4.9534 27.1427 1.6146 17.3714

For Summer Use (eq. KN304-S) (N=68)
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Table 6. Mechanical properties in 5 samples
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Sample
Parameter
A C D E

LT 0.7771 0.7462 0.7843 0.8323 0.8788
Tensile logWT 1.3315 1.3345 1.3317 1.2905 1.2759
logRT 1.3988 1.3623 1.3440 1.3632 1.4161
. logB -1.7530 -1.7545 -1.6696 -1.5100 -1.3233

Bending
log2HB -1.7011 -1.6271 -1.4634 -1.4425 -1.3344
logG 0.0347 0.0492 0.0755 0.1563 0.2561
Shearing log2HG 0.3939 0.4367 0.5391 0.6505 0.7154
log2HGS 0.3483 0.4023 0.4769 0.5903 0.6469
LC 0.3435 0.3469 0.3588 0.3388 0.3301
Compression logWC -0.5400 -0.5445 -0.5494 -0.5743 -0.5343
RC 41.5690 41.7598 38.7620 41.2845 38.6743
MIU 0.2172 0.2186 0.2112 0.2158 0.1816
Surface logMMD -1.7873 -1.7122 -1.7167 -1.7282 -1.7799
logSMD 0.6277 0.5558 0.5541 0.5558 0.5768
Thickness logT -0.3524 -0.3579 -0.3480 -0.3284 -0.3263
Weight w 15.8458 15.8083 15.7358 16.1517 16.2450
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Table 7. The values of hand value (HV) and total hand value (THV) obtained from 5 samples

Sample A B C D E
KOSHI 2.3241 2.9015 3.4238 5.5571 8.0300
FUKURAMI 6.5449 5.2180 2.9708 1.9073 6.1716
H.V. NUMERI 5.2041 5.3310 4.2988 4.1655 3.3711
SHARI 5.4993 3.2716 4.5230 5.2244 5.7218
SOFUTOSA 7.0776 7.1161 5.4625 4.2848 3.1930
THV 3.6807 3.0269 3.2773 3.1541 2.8704
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Fig. 1. Primary hand value (left) and total hand value (right) of 5 sample.
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