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Abstract— This study surveyed on the synthesis of one-step type hydrophilic non-porous PU resin and the physical property of
the coated fabric for the garment. Three kinds of chain extender such as MEG, 1,4-BD and NPG were used for the preparation of
one-step type hydrophilic non-porous PU resin in order to examine the effect of chain extender on the physical properties of
PU-coated fabric. And the effects of isocyanate on the physical properties of PU coated fabric were surveyed by mixing with various
TDI and MDI ratios. In addition, the physical properties of the coated fabric treated with one-step type hydrophilic non-porous PU
resin were examined according to the pre-treatment conditions such as cire finishing. Finally, the washing durability of the coated
fabrics was assessed. The coated fabrics treated with PU resin synthesized with PEG1000, MEG and TDI/MDI (6/4) showed the best
physical properties. Considering the pre-treatment conditions, best performance of hydraulic pressure, water vapor permeability, and
water repellency were obtained with top roller rotation ratio of 150% under 50 ton pressure at 170°C.
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Table 1. Chain extenders for polyurethane resins

No Polyol Chain extender  Isocyanate
A-1 MEG

PEG TDI/MDI
A-2 1,4-BD

000 -~ (6/4)
A-3 NPG

Table 2. Mixing ratios of isocyanates for polyurethane
resins
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No Polyol ~ Chain extender Isocyanate

B-1 TDI

B-2 TDI/MDI (8/2)
PEG

B-3 MEG TDI/MDI (7/3)
1,000

B-4 TDI/MDI (6/4)

B-5 MDI

C-1 TDI

C-2 TDI/MDI (8/2)
PEG

C-3 MEG TDI/MDI (7/3)
2,000

Cc-4 TDMDI (6/4)

C-5 MDI
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Fig. 1. Schematic diagram of synthetic apparatus.
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Table 3. Specification of base fabrics for polyurethane
coating

Fabric

Density

Weaving weight width

Product (g/mz) (inch)

Comp. (ends/in x
picks/in)

(Wp x Wf)

Wp-N/F 70d N

N 205T  FD

Taslan Wf- N/F 160d 100%
ATY FD

128 x68 99  62/63

Table 4. The recipes of water-repellent treatment
conditions

W/R agent condition 1dip-1nip Padding

W/R agent concentration 3%, 5%

. .. Lab. Padder, pressure
Padding conditions .
4bar, speed 4m/min.

Heat treatment 170C x Imin.
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Table 5. The recipes of calendering conditions

Cire conditions
W/R treatment L.
(temp., pressure, friction)

Special Calender

RB-1 (170°C x50ton* 150%)
RB2 3% Reigular Calender
(170 C x50tonx100%)
RB.3 (0ws) Regular Calender
(150°C x50ton*x100%)
RB-4  Flyoro Non Calender
repellent Special Calender
] (170°C x50tonx150%)
RB.6 sa Re:gular Calender
(170 C x50ton*x 100%)
(0.w.s)
RB.7 Regular Calender
(150°C x50ton*100%)
RB-8 w/c Calender
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Table 6. Coating formulation
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Table 7. Coating condition

Ingredient Mixing ratio [PHR] Coating type Over roll type
PU resin 100
Melamine hardener (Ucecoat 523) 3 Knife type 0-Smm
Catalyst (T202B) 1 Knife gap 100xm
Matting agent (OK 412) 7
Solvent (Toluens) s Heat treatment 150C x 2min 30sec.
Bt M ZSISIA M 233 A 25
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Fig. 2. The viscosity of polyurethane resin according
to reaction time.
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Fig. 3. FT-IR spectra of hydrophilic polyurethane
resin during synthesis.
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Table 8. The physical properties of the coated fabrics
according to the pre—treatment conditions

Dry add  yp  wyp

2 Touch Adhesion
[mmHO] [g/m” day]

on
[g/m’]

RB-1 35 2,980 1,105 Soft  Normal

RB-2 40 2,381 1,012 Normal Normal

RB-3 41 2,569 1,396  Normal Normal

RB4 44 1,689 1,891 Hard  Normal
RB-5 32 3,890 1,850 Soft  Normal
RB-6 37 3,320 1,690 Soft  Normal

RB-7 39 3,150 1,628 Normal Normal

RB-8 45 1,880 1,860 Hard Normal
H.P WVP
(mmH:0) (g/m’ day)
4500 4500
aono | H-P 4000
WW.P
3500 3500
3000 : 3000
2500 2500
2000 2000
1500 - - - e - - 4 1500
1000 1000
500 500
o

RBE-1 RB-2 RB-3 RB-4 RB-5 RB-f RE-7 RBE-8

Fig. 4. WVP and HP according to calendering
conditions.
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Fig. 5. SEM photographs of calendered fabrics : (a)
RB-5, (b) RB-6, (c) RB-7, and (d) RB-8.
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Fig. 6. SEM photographs of polyurethane—coated
fabrics : (@) RB-5, (b) RB-6, (c) RB-7, and (d) RB-8.
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Table 9. The effects of chain extender on the physical
properties of the coated fabrics

W.V.P
Chain DY H.P 2 .
o add on [g¢/m” Touch Adhesion
extender 2, [mmHO]
[g/m’] day]
A-1 MEG 32 3,800 1,850 Soft Normal
A-2 14-BD 46 7,110 1,454 Soft Normal

A-3 NPG 44 4,102 984 Normal Tacky

HP WVP
(mmH,0) (a/m? day)
Bu08 4500
[
7000 HE 4000
WP
6000 . 13500
5000 3000
2500
4000
2000
3000
1500
e | 1000
1000 500
0 i}
A-1 A-2 A-3

Fig. 7. WVP and HP according to the chain extender.
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A & 4 91%9] PolyolZ = PEG 1,000 ©]&3}3L
chain extender2 MEGE 18]3 isocyanate 7]Z
TDMDI(6/H) =2 33t B4 A =27 71 438t

o

A 3E Xl

o

Po2E 220 24 1137 |

W92 Holm PEG 20002 AR&3E C-2, 3, 4 A
EE HU H 2 E55 ¢ ¥ EAS YUed
o= AL ¢ 5 Aok ol He A AT tacky
o S& FE] AA = AR FE 20]
= TDI®} EAS 93l MDIQ| H|&0] 642 &
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Table 10. The effects of isocyanate on the physical
properties of the coated fabrics

ry W.V.p
Isocyanate . 2 .
[ blend rati al on[ ol [g/m~ Touch Adhesion
end ratio 2, [mmH,
[g/m’] 7 day]
Bl TDI - - - Hard Tacky
B2 TDIMDI
v 35 2,850 2,414 Normal Tacky
8/2)
B-3 TDI/MDI
41 3047 2252  Soft Tacky
(13)
B4 TDI/MDI
v 2 3390 2250 Soft Normal
6/4)
B-5 MDI - - - Soft  Normal
C-1 TDI - - - Normal Tacky
C-2 TDIMDI
v 34 3410 1901 Normal Tacky
8/2)
C-3 TDIMDI
34 3,105 1,680 Soft Normal
(713)
C4 TDIMDI
v 3890 1,850 Soft Normal
6/4)
C5 MDI - - - Soft  Normal

* W.V.P and HP.
(PEG2,000)

* B-1~5(PEG2,000), C-1~5(PEG1,000)

: mean value of two measurements
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Fig. 8. WVP and HP according to the isocyanate.
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Table 11. The wash durability of the coated fabrics

H.P W.V.P Water Dry add on
[mmH,0] [g/mzday] repellence [g/mz]

Before

. 3,890 1,850 100
washing
32
After
. 3,025 2,380 90 <
washing

Bt=ZGHUIILISIA] A 232 A 2=

Before After

Fig. 9. Polyurethane-coated fabrics before and after
dipping in 10% NaOH solution.
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