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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS

CBPL 56-09

Recommended Guidelines for Characterizing Nonwoven Textiles

SAFETY STATEMENT

This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.

METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.

0.

SCOPE AND FIELD OF 




APPLICATION
Chapter 56 of the Harmonized Tariff Schedule of the United States (HTSUS) provides for, among other commodities, wadding, felt, and nonwovens, and articles thereof.  This method provides a basis for characterizing general aspects of nonwovens in terms of web formation, web consolidation, surface and finish attributes, mass per unit area, and fiber content and character.  A suggested “Nonwoven Fabric Characterization” form (Appendix A) is included in this method.

1.

REFERENCES

1.1

AATCC 20.  “Fiber Analysis: Qualitative.”

1.2

AATCC 94:  “Finishes in Textiles:  Identification.”

1.3

ASTM D 276.  “Standard Test Methods for Identification of Fibers in Textiles.”

1.4

ASTM D 1117.  “Standard Guide for Evaluating Nonwoven Fabrics.”

1.5

ASTM D 3776.  “Standard Test Methods for Mass Per Unit Area (Weight) of Woven Fabric.”

1.6

 CBPL Digital Photograph Compendium of Nonwovens.  CD-ROM issued August 2002.

1.7

CBPL 56-10.  “Recommended Guidelines for Characterizing Binder Penetration in Nonwoven Textiles.”

1.8

CBPL 56-11.  “Recommended Guidelines for Characterizing Needlefelts.”

1.9

ISO 139.  “Textiles—Standard Atmospheres for Conditioning and Testing.”

2.

MATERIALS AND REAGENTS

The analyst may find the items listed in 2 and 3 to be of use when examining nonwoven textile samples.  This list is not exhaustive, however, and other devices may be suitable for working with specific samples.

2.1

Pick needles, tweezers, and forceps.

2.2

Unused (fresh) microtome or razor blades.

2.3

Glass beakers; glass stirring rods.

2.4

Identification stain, such as DuPont Stain #4.

2.5

Organic solvents, such as acetone, chloroform, or dimethylformamide (DMF).

2.6

Deionized water.

2.7

Flame source, such as matches or a lighter.

2.8

Copper wire in an insulated (e.g., cork or wood) holder.

2.9

Glass microscope slides.

3.

APPARATUS

3.1

Stereomicroscope, with an appropriate internal and (or) external light sources, such as adjustable, bifurcated fiber optic gooseneck lights, ringlights, and bases incorporating transmitted light sources.

3.2

Polarizing light microscope (PLM) with transmitted and top light source(s).

3.3

Ruler; Meter stick, etc.

3.4

Balance.

3.5

Die Press.

3.6

Appropriate imaging devices, such as cameras (digital or conventional), charge-couple digital (CCD) cameras (perhaps as part of larger computer-aided image analysis systems), scanners, etc., for qualitative photodocumentation.

3.7

Bunsen burner, alcohol burner, or similar apparatus.

3.8

Hot plate.

3.9

Devices for cutting cross-sections (e.g., microtomes, Jolliff plates, etc.) both for whole sample and for fiber cross-sections.

4.

PROCEDURES

The techniques outlined in this section are compiled from relevant sources, such as those listed in Sections 1 and 6.  This compilation is intended as a convenience to the analyst.

Section 4 does not purport to be an exhaustive inventory of all possible analytical techniques, however.  Other practices not listed may be effective, and the user is expected to seek additional options as dictated by the circumstances of specific samples.
Note:  The subheadings in this section parallel the sections presented in the suggested “Nonwovens Fabric Characterization” form, Appendix A.

4.1

Web Formation and Consolidation.  (Refer to Appendix A, Sections 1 and 2.)

4.1.1
Use observation techniques as appropriate to the sample (e.g., visual, linen tester, stereo or light microscope) for a preliminary assessment of sample structure.

4.1.2
When necessary, examine the sample in cross section.

4.1.3
Insofar as possible, refer to related texts or reference samples, photographs, photomicrographs (e.g., 1.7), etc., to compare to or contrast with the sample.

4.1.4
In samples exhibiting chemical or certain kinds of mechanical (needled) bonding, refer to 1.8 and (or) 1.9, as appropriate.

4.2

Surface and Finish.  (Refer to Appendix A, Section 3.)

4.2.1
Use appropriate observation techniques (e.g., visual, linen tester, stereo or light microscope) to examine the surface of the sample.

4.2.2
Details of embossed, or otherwise contoured surfaces, can be enhanced by supplemental side lighting, especially via adjustable fiber optic lights of the sort noted at 3.1.

4.2.3
Samples with coatings, coverings, etc., may benefit from additional analyses similar to those employed for coated textiles (woven or knitted).  In such cases the analyst is advised to seek additional appropriate methods, such as those for solvent extraction, FT IR, etc.  See 1.2, for example.

4.2.4
Insofar as possible, refer to related texts or reference samples, photographs, photomicrographs, etc., to compare to or contrast with the sample.

4.3

Mass Per Unit Area.  (Refer to Appendix A, Section 5.)

4.3.1
In accordance with 1.4 and 1.6, cut an appropriate number of suitably-sized specimens.  The overall size of a given sample may constrain the number of specimens that can be cut.

4.3.2
Condition samples as specified in 1.5.

4.3.3
Weigh samples.

4.3.4
Calculate mass per unit area according to an appropriate formula (see 1.6, Section 9).

4.4

Fiber Content and Character.  (Refer to Appendix A, Section 3, a and b.)

4.4.1
Extract representative fibers from the sample and examine with a PLM to determine the kind(s) of fiber(s) present.  Refer to 1.1 and 1.3.

4.4.2
When necessary, examine the fibers in cross section.

4.4.3
When so required, and sample size and character permit, assess the physical form (staple vs. filament; textured vs. untextured) of constituent fibers.

4.4.4
Refer to fiber reference samples or to appropriate texts (for photographs/ photomicrographs) to confirm observations.  See 1.1, 6.5, and 6.7.

5.

RESULTS AND REPORTING

5.1

Record all observations and findings.  Describe the procedures and techniques used.  The analyst may use the form presented in Appendix A, or any other comprehensive format.  Analysts are encouraged to include photodocumentation in conjunction with a written description of the sample and (or) sketches.

6.

BIBLIOGRAPHY

This list is provided for general guidance and should not be considered exhaustive.  The user is expected to seek current references pertaining to this method.

6.1

Adanur, S.  Wellington Sears Handbook of Industrial Textiles.  Technomic Publishing, AG.  Basel, Switzerland.  1995.

See Chapter 4.8 (Pp. 141 to 154), “Nonwoven Fabrics.”  Section 3.2 discusses bonding.

6.2

Butler, I., et. al. (Editors).  The Nonwoven Fabrics Handbook.  INDA.  Cary, NC.  1999.

Brief descriptions of bonding techniques, with diagrams, Pp. 54-62.

6.3

Conference Proceedings.  International Nonwovens Technical Conference (INTC) 2001.

Joint INDA/TAPPI conference.  Baltimore, MD.  September 2001.

6.4

Grayson, M. (Editor).  Encyclopedia of Textiles, Fibers, and Nonwoven Fabrics.  Wiley and Sons.  New York.  1984.

Contains good basic discussions of binder materials and application methods.  Pp. 266 to 272 and 294 to 301.

6.5

McCrone, W.C. and Delly, J. G. (Editors).  The Particle Atlas (Edition Two).  Ann Arbor Science Publication Inc.  Ann Arbor, MI.  1973.

6.6

McCrone, W.C., McCrone, L.B., and Delly, J.G.  Polarized Light Microscopy.  McCrone Research Institute.  Chicago, IL.  1979.

Contains general information regarding PLM techniques, specialized illumination, photomicrography, and micrometry.

6.7

The Textile Institute.  Identification Of Textile Materials (Seventh Edition). Manchester, England.  1985.

6.8

Vaughn, E.A. (Editor).  Nonwoven Fabric Primer and Reference Sampler.  INDA.  Cary, NC.  1992 and 1998.

6.9

Weaver, W.J. (Editor).  Analytical Methods for a Textile Laboratory (Third Edition).  AATCC.  Research Triangle Park, NC.  1984.

See Pp. 108 to 109 for a brief summary of nonwovens production processes and characteristics.  Also contains a discussion of qualitative spot tests (Chapter 8, Pp. 155 to 206), and an extensive bibliography of related texts.

END
APPENDIX A

Nonwoven Fabric Characterization

  I.
One or more criteria of Sections 1 and 2 are common to goods classified in HTSUS 5601, 5602 (especially 1A and 2B), and 5603.  A given sample may contain more than one means of consolidation.

1.
Web Formation
	A.  Dry-Laid

□
	B.  Spunbond
□
	C.  Wet-Laid
□
	D.  Othera
□

	Includes Carded and Air laid
	Includes Meltblown
	
	May include Electrostatic, extrusion, or casting


2.
Web Consolidation (Bonding)
	A.  Chemical
□
	B.  Mechanical
□
	C.  Thermal

□
	D.  Othera
□

	Bond agent may be Spray, Powder, Froth, or Solvent
	Processes may include: Stitchbond, Needle-punch, or Hydro-entanglement
	Processes may include: calender, oven, vacuum drum or mold, lamination, or sonic weld
	May include combinations and hybrids


 II.
For certain samples, either (or both) kind of fiber (3A), or the fiber physical form (3B) may be an issue.  HTSUS 5601, 5602, and 5603 distinguish certain natural fibers from those that are man-made.  The staple vs. filament issue pertains to 5602 (needlefelt comprising staple fibers) vs. 5603 (needled filaments).  Fiber physical form may not be readily discernable in all samples, however.

3.
Fiber Content & Character

	

	3A.
Fiber Microscopy (AATCC 20/ASTM D 276)
Number of Kinds of Fibers Identified:  _______

	1.
___________________
	2.
___________________
	3.
___________________

	

	3B.
Fiber Physical Form

	Fiber 1
	Staple
□
	Filament

□
	Textured:
Yes

□
No
□

	Fiber 2
	Staple
□
	Filament

□
	Textured:
Yes

□
No
□

	Fiber 3
	Staple
□
	Filament

□
	Textured:
Yes

□
No
□


III.
Section 4 pertains to HTSUS 5602 and 5603, especially with respect to coatings, coverings, etc.; Section 5 pertains to 5603, which differentiates samples according to mass per unit area.

4.
Surface & Finish

	Unbleached
	□
	Dyed
	□
	Coatedb
	□
	Printed
	□

	Bleached
	□
	Colored Fibers
	□
	Uncoated
	□
	Embossed
	□

	Othera
	□
	_______________________________________________________

	
	
	


5.
Mass per Unit Area (ASTM D 3776 per ASTM D 1117)

[NOTE:  100-cm2 specimen size and associated formula is used as an example ONLY.  For other specimen sizes, note dimensions and include formula used for calculation.]

	Each specimen (n) = 100 cm2 (10 cm x 10 cm)
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	n = _______ specimen(s)
	Grams per square meter:  ________

	
	








a  Describe in comments:  attach additional sheets as needed.  Photodocumentation is encouraged.


b  When possible describe nature of coating and extent of its penetration into nonwoven substrate.
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