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Standard Test Method for 
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1. Scope 
1 . 1  This test method covers the determination of the 

relative electrostatic propensity of fibers, yarns, and fabrics 
by a corona discharge. This includes the measurement of the 
maximum charge voltage and the decay half-life. 

1.2 This test method is generally not applicable to pile 
fabrics. 

1.3 This siundurd mu.v involve huzurdous materials, oper- 
arions, and eqiiipment. This stundurd does not purport to 
udclr.e.s.s ull of'the sufity problems ussocìuted with its use. It is 
ihe re.~pon.sibility oJ' the iiser of this standard to establish 
uppr(ipriuie sujkiy und heulth practices and determine the 
upplicubility oJ' regiilutory limitutions prior to use. See 
Section 7 for additional precautionary information. 

2. Referenced Documents 
2.1 ASTM Stundurds: 
D 123 Terminology Relating to Textiles' 
D 2257 Test Method for Extractable Matter in Textiles3 
D 2258 Practice for Sampling Yarn for Testing3 
D 3333 Practice for Sampling Man-Made Staple Fibers4 
2.2 Oilier Dociiments: 
Method 4046 of Federal Test Method Standard 101B5 
NFPA No. 56A Standard for the Use of Inhalation 

Anesthetics6 

3. Terminology 
3.1 DcJiniiions: 
3. i .  1 elecirostutìc decuy ha!Plife n-in texfiles, the time in 

minutes for the maximum voltage induced on the textile to 
be reduced to one-half of the maximum voltage by the 
various decay mechanisms: conduction and ionization of the 
air. 

3.1.2 c~lc~c~rosruiic propensity, n-the capacity of a 
nonconducting material to acquire and hold an electrical 
charge by induction (via corona discharge) or by triboelectric 
means (rubbing with another material). 

3.1.3 For definitions of other textile ferms used in this 
standard, refer to Terminology D 123. 

4. Summary of Test Method 
4.1 A specimen in equilibrium with specified atmospheric 

conditions of relative humidity and temperature is induc- 
tively charged from a corona discharge of a specified voltage 
and at a specified distance from the specimen. The max- 
imum voltage developed on the specimen is measured 
(Method 4046 of Federal Test Std. 101B and NFPA 56A 
Paragraphs 466 on Antistatic Accessories and Testing, and 
468 on Textiles). The rate of decay of the charge on the 
specimen is measured after the charging electrode is dis- 
charged. 

4. I. 1 In practice, a specimen is clamped to a grounded 
metal disc which is rotated at 1720 rpm. A metal frame, 
covering the specimen, exposes an area of 32 by 32 mm, 
Positioned above the path of the rotating sample is a needle 
electrode to which a direct current potential from +.O-10 kv 
can be applied. Rotation of the sample beneath a detecting 
electrode provides a means of measuring the charge on the 
sample. The output is measured on either an oscilloscope or 
through a direct current recorder. In either case, the resulting 
attenuated voltage is proportional to the voltage developed 
on the specimen and is a measure of the charge which is 
equal to the product of the capacitance and the voltage. 

~ 

5. Significance and Use 
5.1 Test results can be used to predict the electrostatic 

propensity of fibers, yarns, and fabrics. The test method is 
useful for quality control, research, and characterization of 
the static propensity of textiles. 

5.2 This test method for testing for electrostatic propen- 
sity of textiIes is not recommended for acceptance testing of 
commercial shipments because between-laboratory precision 
has not been established. In case of dispute, the statistical 
bias, if any, between the laboratory of the purchaser and the 
laboratory of the seller should be determined with each 
comparison being based on the testing of specimens taken 
from a lot of material of the type being evaluated so as to be 
as homogeneous as possible and then randomly assigned in 
equal numbers to each of the laboratories. 

' This method is under the jurisdiction of ASTM Committee D-13 on Textiles 
;inci is tlic direct responsibility of Subcommittee D13.58 on Yarn Test Methods. 
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6. Apparatus and Materials 
6.1 Static Eliminator-An ionizing bar incorporating 

polonium 210 or americium 241 is needed to completely 
discharge specimen before testing7 

6.2 Conditioning Room or Environmental Chamber-A 
chamber capable of housing static testing equipment and of 

' Static eliminator bars are available from Western Static Eliminator Co.: 
215-219 S .  Western Ave.. Chicago. IL 60612: Herbert Products Inc.. P.O. Box 384, 
Westburg. NY I1590 and Static. rnc. P. O. Box 414. Lee. MA 01238. 
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FIG. 1 Instrument for Measuring Static Propensity of Fibers, 
Yarns, and Fabrics 

conditioning specimens prior to testing and providing rela- 
tive humidities within f3 % between 15 to 65 % and 
temperature control within +I"C (2'F) between 10°C (50°F) 
and 33°C (90°F). 

6.3 Static C'liarxin,q írnd Miwirring instrirrnenl-An in- 
strument capable of applying O to f 10 O00 DC V through a 
corona discharge and an electrometer voltmeter with a static 
detecting electrode for measuring the retained charge. The 
instrument uses a rapidly rotating disk carrying the spec- 
imen, with capability of charging at one point and measuring 
at a point 180" rcmoved (Fig. i).' The rotating turntable has 
a spring clamping device for holding the specimen flat and 
exposing a 33 by 33 mm area of the specimen to the corona 
discharge. 

6.4 : l i i  o.si*iiio.vcopc or r i w r c i ~ .  capable of displaying the 
output from thc instrument described in 6.3. These devices 
should have an input .resistance of >1  megohm and a 
sensitivity of 5-10 mV/cm. 

. 6.5 N o t i i ~ t ~ i i -  ckotiyqiW. such as Triton X-100. 
6.6 C'l i~inin~q solroil, trichlorotrifluoroethane.' 

7. IIatdrdS 

7.1 Care must be taken in dealing with the high voltages 
obtained in this test. I t  is important that physical contact of 
any part of the body with the high voltage electrode be 
avoidcd. otherwise a severe electrical shock may be encoun- 
tcred. 

7.3 Care must be exercised in using the static eliminator 
bar which contains a radioactive source. Keep exposure to 
thc static eliminator to u minimum. 

7.3 The trichlorotrifluoroethane solvenp recommended 
for usc in this method should be handled cautiously. While it 
has relatively low toxicity, breathing the vapors and contact 
with tlic skin should be avoided. 

8. Sampling 
8. I Loi Suniplc-Takc a lot sample as directed in the 

applicablc matcrials specification. In the absence of such a 

3 

FIG. 2 Specimen Holder, Charging Electrode, and Measuring 
Electrode 

document, select bales of staple for the lot sample as directed 
in Practice D 3333, and select cases of yarn for the lot sample 
as directed in Practice D 2258. Select containers of tow, 
sliver, or top for the lot sample in the same manner as for 
staple, and select the rolls or pieces of fabrics for the lot 
sample using the following schedule: 

Number of Rolls or Pieces 
in Lot Inclusive 

Number o f  Rolls or Pieces 
in Lot Sample 

I io 3 All 
4 to 24 4 
2s 10 so S 
More than SO 10 % of the rolls or pieces 

or a maximum of  IO 
8.2 Luhorutory Sumpie: 
8.2.1 For staple, take five stratified laboratory samples 

from each of the bales in the lot sample as directed in 
Practice D 3333. 

8.2.2 For yarn, take one yarn package at random from 
each case in the lot sample. Wind 100 m skein from each 
yarn package after removing four traverses of yarn to obtain 
a fresh surface. Take yarn from beams by agreement between 
buyer and seller. 

8.2.3 From each container of tow, sliver. or top in the lot 
sample, take the first metre of material from the lead end 
that has a clean uniform appearance. If the lot sample 
container consists of multiple packages, take a laboratory 
sample from only one package randomly from the container. 

8.2.4 From each roll or piece of fabric (woven, knit, or 
nonwoven) selected from the lot sample, cut at least one 
laboratory sample the full width of the fabric and at least 1 m 
along the selvage. From each roll or piece of circular knit 
fabric selected from the lot sample, cut a band af least 300 
mm wide. 

8.3 SIwcitniw Sc4ivl ion: 
8.3.1 Divide the number of specimens to be tested as 

nearly equally among the laboratory samples from each lot 
sample container as possible. Determine on a random basis 
the laboratory sample(s) taken from each lot sample con- 
tainer for which no specimens are to be taken or for which 
multiple specimens are to be taken. 

8.3.3 For printed fabrics. the specimens should be selected 
to include areas containing all of the dyes and pigments 
present in the laboratory sample. 

8.3.3 Test two specimens from each laboratory sample 
unit. 
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