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Studies on Electrostatic Propensity of Fabrics

Byong Hee Choe, Do Gyu Bae

College of Agriculture, Seoul National University

Summary

This studies has been carried out how to effect on electrostafic propensity of synthetic fabrics by
coating with 0.5% acrylic polymer solution which was previously developed by the author to improve
anticrease nature of silk.

The work conditions are:

(A) Applied synthetic polymer was acrylic polymer 525, developed by the author.

(B) Electrostatic voltage for various fabrics were carried out by Korea standard abrasion method,
KS K 05565.

(C) Applied fabrics for the investigations were carried out by using abrasion partner with Korea
standard (KS K 0905) cotton, nylon, polyester and the self sample fabric.

(D) Electrostatic propensity investigations were carried out By use of sample as silk, nylon,
polyester and acrylic fabrics, seperating before finish or after finish.

(E) Washing after the finish or the original fabric was carried out by Korea standard method,
KS K 0465.

Through the investigations, he happened to find many interesting matters and the obtained results
are as followings.

1. Electrostatic voltage for the finished fabrics increased more than their original silk, nylon, acrylic
fabrics except polyester fabric. (See Table 5)

2. Electrostatic voltage for the finished polyster against K.S. polyester decreased remarkably than
the original fabric test.

3. In spite of no problem on electrostatic propensity of silk, it showed high electrostatic voltage
between the same nature fabric abrasion, because silk is very weak against abrasion and because
the test method had been developed to be useful for only synthetic fabrics.

4. Electrostatic voltage increased more in case of abrasion between different nature of fabrics than
the same nature of fabrics.

5. Electrostatic voltage of each fabric increased by repeat of wash.

6. Many investigation data were followed with Contact Electrification Series Principle, another word,
the farther each other located fabric on the series abrasion was, the higher electrostatic voltage.
(See Fig. 6)

7. Such investigation gives warning of use on the mix fiber spinning service as far as concern with

electrification.
8. It may also call attention for such increase of electrification in case any finishing of silk textile.
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(1) Silk—Crape de chine, 30g/m?, #&#% 246/5cm,
#akk, 217/5cm,

(2) Polyester—Geogette, 44g/m?, #&fh 185x2/5cm,
#& ¥k 165/5cm.

(3) Nylon—Taffeta, 30g/m?, #i#k, 63/5cm 4%,
65/5cm,

(4) Acryl—Spun Blend, 52g/m? #iff, 63/5cm &
#%, 65/5cm.
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Fig. 1. Rotary Static Tester, Model RST-201
(W : 500g load, drum : 400r.p.m)

Fig. 2. Abrasion test piece setting frame (unit, mm)
(A : Abrasion test part, B: curvature radius
90mm)

Fig. 3. Abrasion test piece setting frame cover (unit,
mm)
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Table 1. Electrostatic voltage in case of silk fabric for various abrasion partners.

[

Finished Silk

Test Piece Partner

K.S.P.S. JK S. Nylon’K SCottonOrxgmal s] K.S.P.S. ]K S. Nylon’K S. cOtton’rm]sheds
No. 1 1,650 | 5600 | 2200 | 3,500 | 2,700 | 6,650 | 2,200 | 4,200
No. 2 1,900 | 5580 | 2,500 | 3,450 | 3,200 | 5750 | 2,05 | 3,500
No. 3 1,800 | 5400 | 2,060 | 3,500 | 3,200 | 6,550 | 2,350 | 3,400
No. 4 1,800 | 5500 | 2000 | 3450 | 3350 | 6,000 | 2400 | 3,500
No. & o750 | 6350 | Loso | 3.600 | 2650 | 635 | 3,150 | 5 400
No. 6 3,050 | 6100 | 1,000 | 3,450 | 2,600 | 6,450 | 3,200 | 5,300
No. 7 3,350 | 6,350 | 1,500 - 3,450 | 2,300 | 6,350 | 2,700 | 5,400
No. 8 3,000 | 6150 | 1,700 32,600 | 2,300 | 6,400 | 2,400 . 5,300
Average 2,412 | 5875 | 1,750 3,500 | 2,812 | 6,312 | 2,556 | 4,500
Porlarity “_» “n “pr e oo epn “pr

Notice: P.S.---Polyester; K.S.---Korea Standard; S---Sample

— 57 —
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Table 2. Electrostatic voltage in case of nylon fablic for various abrasion partners.

Sample Nylon Finished Nylon
Test Piece Partner — N 7 i

|KSPS. KS. Nylon[K.s.cottonloriginal S.| K.S.P.S. [K.S. Nylon“K.S.Cotton!FinishedS.

No. 1 6,650 | 2,100 | 2,000 860 | 2,800 | 2,450 | 2,250 920
No. 2 6,600 | 2,050 | 2 050 80 | 3,050 | 1,90 | 2,600 970
No. 3 6,600 | 2,100 | 2,000 860 | 3,000 | 1,800 | 2 400 950
No. 4 6,650 2,060 | 2,050 860 | 3,000 | 1,800 | 2,450 970
No. 5 4,90 | 1,500 | 2,100 840 | 4,050 | 1,900 | 2,400 720
No. 6 4,850 | 1,400 | 2,300 800 | 4,000 | 1,450 | 2,550 740
No. 7 4,90 | 1,500 | 2,200 830 | 4,050 | 1,450 | 2,400 920
No. 8 4,80 | 1,450 | 2,250 810 | 4,000 | 1,600 | 2,500 900
Average 5,744 | 1,769 | 2,119 840 | 3,494 | 1,794 | 2,444 886
Porlarity wpm b agn “pr “pr “pn “tpr “yr “yr

Table 3. Electrostatic voltage in case of acryl fablic for various abrasion partners.

Sample Acryl ’ Finished Acryl
Test Piece Partner 3 . - ! R
 KS.PS. KS. Nylon!K.S.CottonJ&gmal S, | K.S.P.S. ;K.S. Nylon]K.S.Cotton“Flmshed S.
No. 1 800 1,500 | 2,450 420 2,150 | 3,000 | 3,80 | 1,150
No. 2 880 1, 550 2,900 400 2,600 3, 450 4, 300 \K 900
No. 3 900 1, 500 2,700 430 2, 350 3,200 4, 450 | 1, 000
No. 4 770 1, 550 2,750 410 2,000 3,200 4, 200 ‘ 950
No. 5 730 2,000 3,000 470 2, 050 4, 000 5, 400 i 750
No. 6 670 1, 900 3, 100 560 2,050 3, 600 4,750 700
No. 7 680 2,000 3,000 450 2,050 3, 450 5,000 | 900
No. 8 650 1,900 3,100 480 2,050 3, 500 5, 100 " 950
Average 760 [, 738 2,875 152 2,162 3,425 4,631 912
Porlarity IS N T A T S B B

Table 4. Electrostatic voltage in case of polyester fablic for various abrasion partners.

Sample Polyester ! Finished Polyester
K.S.P.S. }K.S. NyloniK.S.CottoniOriginal S.’ K.S.P.S. ‘!K.S. Nylon?K.S.Cotton Finished S.

Test Piece Partner

No. 1 3, 350 6, 900 | 3, 450 1, 650 550 4,700 3, 850 1,250

No. 2 3, 900 6, 000 3, 300 1, 800 540 4, 300 4,150 1, 500

No. 3 3, 300 6, 450 3,400 1, 650 400 5, 000 3, 800 1, 250

No. 4 2, 650 6, 400 3, 350 1, 800 550 4, 950 3, 850 1, 500

No. 5 4, 200 7,400 3, 150 1,450 520 5, 600 3,950 1, 150

No. 6 4, 800 7, 700 3,100 1, 450 540 6, 600 4,200 . 950

No. 7 5, 000 7, 500 3, 000 1,450 ¢ 550 5, 000 3,900 | 1,100

No. 8 4,100 7,600 | 3,000 1,450 | 680 5,500 1 4,200 1, 000

Average 3,912 6, 994 3,219 1,688 541 5,206 | 3,488 1,212

Porlarity N o R e = “-n *-r
(760volt) & [xsbstais zAl vebd A& 2l B E38k3 glizv]l o= polyestere] WML i W
el WMk sE = P Sl Aoz nalvh ol FMMIARE BBl TR E e IHES
&%) polyesterst cottong {EAH3] vl 2] ok~ MRl & A oA gt WE otk z Fire FMMMR



Table 5. Summary data of electrostatic voltage between four sample fabrics and various abrasion partners.

Mart\neri 'OriginalsampleFinishedSa mple K.S. Polyesteri K.S. Nylon i Kj Cotton
Sample Silk |  Original | 3,500 | o242 | 585 1 1,750
Finished | -~ | 4,500 288 | 6312 | 2,56
Sample Polyester |  Original 1,588 | 3,912 6,94 | 3219
| Finished - ) 1,212 541 5, 206 f' 3,988
Sample Nylon : Original 840 ‘ 5,744 1,769 | 2,119
| Finished { 88 | 3,494 L794 | 244
Sample Acryl Original 452 - 760 i 1,738 2,875
’ Finished - ol | 2162 | 3,42 4,631

‘\\

' Or1g1na1 T

Finished

Table 6. Summary of electrostat1c polarity between four sarnple fabrics and various abrasion partners

Test Pioce Parfrff\} Sample Sample K S Polyester K.S. Nylon K S. Cotton
Sample Silk Original (+) (= () +)
Finished (+) (+) (=) +)
Sample Polyester Original (+) (+) () =)
Finished (=) (=) () (=)
Sample Nylon Original (+) (+) (+ (+)
Finished (+ () () (+>
Sample Acryl Original () (=) (= (-
Finished (=) (=) () (=)
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