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Abstract

The effects of DP finishing conditions including process technique and finishing agent on the mechanical
properties and hand of cotton fabrics were investigated. 100% cotton fabrics were treated with
NMA/DMDHEU and NMA/UF using wet—fixation and steam-—fixation process. For comparison,
conventional pad—dry—cure process was used with DMDHEU. After DP finishing, tensile and
compressional resilience increased and bending hysteresis decreased, resulting in the improvement of
dimensional stability of cotton fabric. WF and SF process rendered fabrics better shear properties, tensile
energy, and compressional linearity and energy than PDC process. However, SF process produced fabrics
with higher geometrical roughness than WF process. After DP finishing, primary hand values except
Koshi increased, resulting in the increase of total hand value of cotton fabric.
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Table 1, Composition of treatment baths

PDC process WF procms SF process
DMDHEU NMA/DMDHEU NMA/UF NMA/DMDHEU NMA/UF

DMDHEU 300 150 - 150 -
UF - - 150 - 150
NMA - 230 100 100 100
intiator — 0.83 0.83 0.3 0.83
Catalyst . 1.80 1.38 116 0.80 0.80
Wetting agent 0.10 0.10 0.10 0.10 0,10
Softener 2.00 2.00 2.00 2.00 2.00
THPS - 194 194 194" 194
Ethanol — 120 120 120 120

%, o.w.b. except catalyst{o.w.r.)
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Table 2, The characteristic values of KES mechanical

properties
Property Symbol Characteristic value Unit
LT Linearity -
Tensile WT Tensle Energy gf - an/am?
RT  Reslience %
. B Bending rigidity gf - an’/an
Bending 2HB Hysteresis gf - an?/an
G Shear rigidity gf/cm - deg.
Shear 2HG Hysteresis at # =05 gf/om
2HG5 Hysteresis at @ =5 gf/am
LC  Linearity -
Compression WC  Compressional energy  gf - cn/amy?
RC  Resilience %
MIU  Coefficient of friction -
Surface MMD Mean deviation of MIU -
SMD Geometrical Roughness  micron
Weight W Weight per unit area mg/cm®
Thickness T Thickness at 05 g/an® mm
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Fig, 1. Effect of finishing process on the tensile
properties,
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Fig. 2. Effect of finishing process on the bending
properties.

Fig. 3. SEM pictures( x520) of the treated samples:
A control, B. NMA/DMDHEU(WF),
C; NMA/DMDHEU(SE), D: NMA/UF(SF).
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Fig. 4. Effect of finishing process on the shear
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Fig, 5. Effect of finishing process on the
compressional properties,

Process techniques

Fig. 6. Effect of finishing process on the friction
coefficient and geometrical roughness.
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Table 3. Primary Hand Values and Total Hand Values of DP finished cotton fabrics

Control PDC WF process SF process
NMA/DMDHEU NMA/UF NMA/DMDHEU NMA/UF
Koshi 8.0 5.2 5.0 6.1 5.3 79
Numeri —38 43 48 54 41 32
Fukurami 0.6 5.2 65 6.7 6.2 53
Sofutosa —4.2 13 15 22 14 07
(THV) 22 30 32 36 3.0 27
Fukurami, Sofutosa®} ul 7kx} 7]&eje} KN—301S
o s} ANY FHeAgS Table 3o} 7HFZ A0l v.gd &

et Bistg . Koshiv H&Al whaels) 7haa,
S4E Yeide #ZzZo2Aq Y 2 BesAs
d8=7t £d. Koshigte SFyez NMA/UFE
A2 AEE ALy dutroz ZasigEd,
ol DP7t3 ¥ 39745 Ba3Aol nixixd
Bla] FA ZAdte] WAEe] WM 7o) i
# e Algdd I8y SFie2 NMA/UFE
2lg A8 Koshigto] vixelzst A9 xpo}s}
Al ole tEAe] UYL ROz ARy
ot Numeriz g} Winyy =3¢ =48 4
Bl 222X DP7HE ¥ BE AgdA Z7)
st WEdol ojsl Malg AEel Numerigtol
PDCH, SFoll 3 Melg AlgRd Jddzosg
EUth Fukuamiv 8633 e dig @4y
& Yehlin AE5A4 Bt 5o dwrgezs
WEY3 SFgo] PDCYYT 7132 8§43 &
4€ 8 Bel ¥o45%dh Sofutosas FQ8n &
E3e 2% Yy Bugds ol Egd
2zte A EUSAAZ A g&d, DP/HE ¥
Sofutosagtel #IA Azl s IA F7Hg Ao
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The WEYS A28 o o &2 Bighe B d
AT WFgel 7b¢ UL Hg Rosgon,
SF= PDCY Ztolls 2 abol7t gieh,
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Piig=biie g

2. 89724 A/ER £A AFL wal
NMA/ UF(SF) AaA8E A% T 71ZAR
oA Ao, FYolgde sgubgdl AL
ol 2% st FPMYl iy VAol Z7}
&9

3. AG} 3 Moy WF, SFdee xals
A&7 PDCYLE Hal§ g v A4 Jebytch

4. HAHAEAA tFelvixE DMDHEU(PDC)
HAAEE AYY BE ABoN Svlslgeny, ¢
284 stewrd s @Al NMA/UF>
DMDHEU>NMA/DMDHEU 422 vJelyo),

5 7kl A% vlEdAle Wshs 32 gtony
71stste AAZE 7HeAle fAljlel SF>PDC>
U >WEFY &£22 Jeldt

6. DP715 ¥ Koshi e 743832 Numeri,
Fukurami, Sofutosa®] gto] F7iste] Zjtel tol
Z71315 . AAHo 2 WFHol 714 UL €&
F-oslgen, SFEs PDCY ol £ zlol7t ¢
Act,

#igwd

Ao

1L S P. Rowland, S, M. Stark, Jr., V. O. Cirino, and

— 446 —




Vol. 24, No. 3(2000)

[

J. S. Maron, “Structural Features of Cotton

Treited by Pad—Dry—Cure, Mild—Cure, Poly—
Set, Wet—Fix Processes”, Text. Res, J., 41, 57—

64(1971).

Y. Shin. N. R. S. Hollies, and K. Yeh,

“Polymerization—Crosslinking of Cotton Fabrics
for Superior Properties”, Text. Res. J., 59, 635—

642(1989).

— 447 —

161

3. H. Choi, "Nonformaldehvde Polymerization—

Crosslinking Treatment of Cotton Fabrics for
Improved Strength Retention”, Text. Res. J.. 62.
614—618(1992).

1. Choi and K. Yeh, “In—situ Copolymerization
and Crosslinking of Cotton Fibers for Improved
Performance”, Text. Res. J., 63, 302—308(1993).




