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The Comparison of Adhesion Properties on Polyester Fabric by AC and DC
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Abstract: Compare AC corona and DC corona treatment effects, polyester fabrics were AC corona treated with
different current intensity (5, 10, 15 A) and feeding speed (5, 10, 15 m/min) as the same DC corona treatment
conditions of the preceding research. We confirmed the surface change of polyester fabrics using scanning
electron microscopy (SEM) and X-ray photoelectron spectrometer (XPS), and the change of physical properties
through measuring the dry and wet bonding strength. The surface changes of polyester fabrics by treating in
air atmosphere with AC corona discharge are shown similar tendency with DC corona discharge. Generally
dry bonding strength were increased with increasing current intensity and feeding speed, but wet bonding
strength were increased with increasing current intensity and decreasing feeding speed in both AC and DC
corona treatment. When the current is 20 A, carbonization occurs in DC corona discharge but carbonization
does not occur in DC corona discharge.
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Figure 1. Schematic diagram of corona treatment and adhe-
sion apparatus.
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Figure 2. Variation of polar group on the surface of AC
corona treated polyester fabrics with different current
intensities.

15K X300 Bym 1230 8E

(c) 30 sec

(a) control (b) 10 sec

16K X000 Sym 1230 8E1

(d) 60 sec

(e) 120 sec

Figure 3. SEM photographs (x3,000) of the polyester fiber
AC corona treated with different discharge time.
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Figure 4. X-ray diffraction profile of polyester fabrics AC
corona treated with different current intensity.

of wel ofH WMy} A=AE FHEH] 98| Figure
3o wH Z2Y oz A3k PET (250D) ¥ 2HA) <]
A EW morphology W3S SEM AMRS #EY3HA
Yelgoloh AR/ AZIE 15 AZ dASHA st =
2y 29 A AELS WAz SIS E %
Hell @@ e mefo] SIS & & 9la, ol
g BE HEEe A4S XS AoE ATEHT

A5 Z2Y A Aldde Az Al we) 332
A7F @&fste Fo FAVE A HojH o wF =
2y AHYE PstAs AFole d2Ae g &4
= TAEA ggkor BE¥xyt £ ¢ YolFS & F
AU

33, ANEIE BM

FEu A Ae 24 g Fxe) x4 34
z29A-S Figure 40 YERHATE AR/ A7I7F &
bt = XA 3d ZEade] 7% 9 Bragg 2]
x o] WstE auA vEhal A @t o] A2 o
Az IZ2Y AHYAH Z2Y AR/ FE2ZE I
23l PET AES] AA=Y ZAAe] Je(EA7
Zholl= dFE FAA ZFe & F Ak Z2 UG
Ao g WREFZxS W3} gle ASE Hola,
®He] o4 9 ARl FxUt MslEE AR A
Z+E] o] Xt

34. Uz BAM

FEY AHe 27 ©E 93z dx wss
43 A3}E Figure 59 YEFASAT XA 34 9]
oF npxriA 2 H x| 93l A=7F A9 ¢l
2 QA "=Ee Wit =3 Yehx ge A
Ay ZtE o 1t}

=
=
A3
°0
SO
o

f



ACS DC 32 Ao uhZ EejoAv2 2=2 {294 vl 107

1.160

1.166 I~

1.160 -

1.146 -

Density (g/cm’)

1.140 -

1.136 -

1.130 Il 1 L 1 1
o 5 10 16 20 26

Electric Current (A)
Figure 5. Variation of density on corona treated polyester
fabrics with different current intensity.
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Figure 6. Variation of bonding strength on corona treated

polyester fabrics with different current intensity and feeding
speed at dry condition.
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Figure 7. Variation of bonding strength on corona treated

polyester fabrics with different current intensity and feeding
speed at wet condition.
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Table 1. The Comparison of Bonding Strength Increase Rate on Polyester Fabric by AC And DC Corona Treatment

AC corona

DC corona

Feeding speed Current intensity Bonding strength

Bonding strength

Bonding strength Bonding strength

(m/min) (A) increase rate at dry increase rate at wet increase rate at dry increase rate at wet
condition (%) condition (%) condition (%) condition (%)

5 250.75 100.25 186.45 153.10

5 10 275.00 116.75 282.83 168.13

15 278.25 127.75 326.03 179.70

5 250.75 85.75 222.93 138.45

10 10 278.25 85.75 326.58 138.45

15 278.75 92.75 332.30 146.25

5 295.75 62.00 363.55 113.13

15 10 319.25 73.75 308.85 126.58

15 319.25 78.25 319.50 134.25
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