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CHANGE NOTICES ARE NOT | Ted. Test Method Std, No. 191

CUMULATIVE AND SHALL RBE December 31, 1968
RETAINED UNTIL SUCH TIME Change Notice 1
AS THE ENTIRE STANDARD July 10, 1970

IS REVISED

FEDERAL. STANDARD
TEXTILE TEST METHODS
The following changes to Fed, Test Method Std. No, 191 dated December 31,
1968 have been approved by the Commissioner, Federal Supply Service, Gener-
al Services Administration for the use of all Federal agencies.
1. CHANGES
1,1 Section 6 - Numerical Index updated,

1.2 Section 7 - Alphabetical Index updated.

1.3 Section 10 - Supersession Data, Scurce Information, and Interested
Agenciles updated.

1.4 TM 2011,1 - Added a spectrophotometer, a blank which is required for
the initial adjustment of the spectrophotometer., The use of a buffer solu=-
tion to preclude the influence of interfering ions. A standard curve limited
to 20 to 60 microgram range, That the analysis be based on the dry weight
of the specimen.

1.5 TM 3810,1 Deleted the requirement for the use of a rotary blade
food cutter, Format revised.

1.6 TM 4010.1 TFormat revised,

1.7 TM 4021,1 Added conversion factors for expressing linear density,

1.8 'TIM 4050,1 Format revised.

1.9 TM 4052.1 Format revised.

1.10 TM 4054.1 Format revised.

1.11 TM 4100.1 Deleted the constant-rate-of load apparatus. Added
new paragraph for determining tenacity. Added specific description of

clamps used for holding specimen, Format revised,

1.12 TM 4104.,1 Format revised,
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1.13 TM 4108.1 Added specific description of apparatus and drawing of
split~drum type clamp. Format revised.

1.14 TM 4110,1 Format revised.

1.15 TM 4112.1 Format revised.

1.16 TM 4308.1 Source of supply updated, Format revised.
1,17 TM 5030.1 Sources of supply updated.

1.18 TM 5206.1 Source of supply updated,

1.19 TM 5308.1 Source of supply updated. TFormat revised.
1.20 TM 5450.1 Source of supply updated.

1.21 TM 5556.1 Table II revised.

1,22 TM 5903.1 Sources of supply updated.

1,23 TM 5920.1 Format revised,.

1.24 TM 7308.,1 Source of supply updated. TFormat revised.
2. ADDITIONS

2.1 The following methods have been added to this Standard:
2.1.1 TM 2013, Fluorine Content of Textile Materials,

2.1,2 TM 2015. Sodium Salt of 5-Chloro-2- {4 Chloro-2- [3-(3, %
Dichlorophenyl) ~Uredic] —Phenoxy] Benzenesulfonate Content.

2.1.3 TM 5309. Abrasion Resistance of Textile Webbing.

2.1.4 TM 5764. Insect Resistance of Textile Materials.

3. DELETIONS

3.1 The following me;hods have been deleted from this Standard:
3.1.1 TM 1533, 1Identification by Softening Point of Thermoplastic

Fibers., The test requirements are contained in TM 1534, Melting Point
of Synthetic Fibers,

3.1.2 TM 4020. Yarn Number; Cotton-Yarn Method. The test require=-
ments are contained in TM 4021, Yarn Number (Linear Density) of Yarm
from Package.

3.1,3 TM 5910, Burning Rate of Cloth; 30° Angle.



FED. TEST METHOD STD. NO, 191
CHANGE NOTICE 1

July 10, 1970

SECTION 6
NUMERICAL INDEX OF TEST METHODS
METHOD NO. TITLE

Identification ~ Qualitative Analysis

1100 Identificatlion of Wool

1110 Identification of Silk

1200 Identification of Cotton

1210 ~ Ydentification of Flax

1220 Identification of Hemp

1230 Identification of Ramie

1240 Identification of Manila (Abaca'); Microscopic Method
1241 Identification of Manila (Abaca'); Ash Method
1250 Tdentification of Sisal; Microscopic Method
1251 Identification of Sisal; Ash Method

1260 Identification of Jute

1270 Identification of Coir; Microscopic Method
1271 Identification of Coir; Ash Method

1400 Identification of Asbestos

1410 Tdentification of Glass

1500 Identification of Rayon, Viscose

1510 Identification of Rayon, Acetate
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1520
1530
1534
1540
1550
1600

1700

2011.1

2012

2013

2015

2020
2050
2051
2053

2060

2100
2101

2102

Numerical Index (Cont'd
Identification of Rayon, Cuprammonium
Identification of Nylon
Melting Point of Synthetic Fibers
Identification of Vinylidene Chloride Fibers
Identification of Vinyl Chloride~-Acetate Copolymer Fibers
Identification of Synthetic Fibers by Generic Class
Identification of Dyes on Animal Fibers

Quantitative Analysis

Dihydroxydichlorodiphenyl Methane Content, Colorimetric
Method

Dihydroxydichlorodiphenyl Methane Content, Parr Chloride
Method

Fluorine Content of Textile Materials

Sodium Salt of 5-Chloro =2~ Ep Chloro -2- {3- (3,4 Dichloro-
phenyl) -Ureidd} -Phenoxy] Benzenesulfonate Content

Presence of Labile Sulfur in Textile Materials
Copper content of Textiles, Electrolytic Method
Copper Content of Textiles, Polargraphic Method
Small Amounts of Copper and Manganese in Textiles

Copper-8~Quinolinclate Content of Textiles, Spectrophoto-
metric Method

Wool Content, Acid Method

Wool Content, Alkali Method

‘Wool Content, Hypochlorite Method
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Numerical Index (Cont'd)

2110 8ilk Content of Fiber Mixtures
2111 8411k Fiber Content of Silk Textiles (Especially Weighted Silk)
2510 Cellulose Acetate Content of Fiber Mixtures, Acetic Acid
Method
2511 Cellulose Acetate Content of Fiber Mixtures, Acetone Method
2530 Nylon Content of Fiber Mixtures
2600 Moisture Cofitent, Oven Method
2601 Moisture Content, Oven~Balance Method
2610 Nonfibrous Materials in Cotton, Acid Method
2611 Nonfibrous Materials in Cotton, Enzyme Method
2620 Nonfibrous Materials in Linen Textiles
2800 Wool Fiber Damage, Alkali Solubility Method
2810 Acidity (pH) of Textiles, Coloiimetzic Methdd
2811 pH of Textiles, Electrometric
Fibers
3810.1 Becker Value of Cordage Fiber

Yarn, Thread, Cordage

4010.1 Length-Weight Relation; Thread; Yards Per Pound

4021.1 Yarn Number (Linear Density) of Yarn from Package
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4050.1
4052.1
4054.1

4100,1

4102
4104,1
4106

4108.1

4110.1
4112,1

4308.1

4500

4502

4504
4800

4804

4830
4832

Numerical Index (Cont'd)

Direction of Twist; Yarn, Thread, Cordage
Twist in Single Yarns; Turns Per Inch
Twist and Twist Contraction; Ply Yarns

Breaking Strength, Elongation, Tenacity; Thread Yarn;
Single Strand

Strength and Elongation, Breaking; Small Cords; Single Strand
Breaking Strength; Thread and Yarn; Skein Method
Strength, Breaking; Heavy Cordage (Rope)

Breaking Stremgth and Elongation; Textile Webbing, Tape
and Braided Items

Crimp in Yarns from Cloth; Dead~Load Method
Crimp in Yarns from Cloth; Load-Elongation Method

Abrasion Resistance of Yarn, Thread, and Light Cordage;
Uniform~Abrasion (Schiefer) Method

Water Absorption, Dynamic; Tumble Jar Method

Water Absorption; Thread, Cord, Braid, Tape, Webbing;
Tmmersion Method

Vater Registance, Vertical Rise Wicking, Thread

Weathering Resistance; Yarn, Cordage; Natural Weathering
Method

Weathering Resistance; Yarn, Thread, Cordage; Accelerated
Weathering Method

Leaching Resistance; Cordage; Standard Method

Leaching Resistance; Cordage; Prewet Specimen Method

\o



5010

5020

5030.

5040

5041

5050
5060
5070

5100

5102

5104

5106
5110
5120
5122
5132
5134

5136

¥ED. TEST METHOD STD. NO. 191

Numerical Index (Cont'd)

Determination of Length of Textile Materials
Determination of Width of Textile Materials
Determination of Thickness of Textile Materials
Weight of Cloth; Cut, Roll or Bolt Method

Determination of Weight of Textile Materials:
Small Specimen Method

Yarns Per Inch in Woven Cloth
Bow of Yarns in Woven Cloth
Wales and Courses in Knit Cloth

Breaking Strength and Elongation, of Woven Cloth; Grab
Method

Strength and Elongation, Breaking of Woven Cloth; Cut
Strip Method

Strength and Elongation, Breaking of Woven Cloth; Ravel
Strip Method

Tension of Elastic Textile Materials

Sewability of Woven Cloth; Seam Efficiency Method
Strength of Cloth; Ball Bursting Method

Strength of Cloth; Diaphragm Bursting Method
Strength of Cloth, Tearing; Pendulum Method
Strength of Cloth, Tearing; Tongue Method

Strength of Cloth, Tearing; Trapezoid Method
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5200
5202

5204

5206,1

5210
5212
5220
5230

5300

5302

5304

5306

5308.1

5309
5310
5320

5400

5404

Numerical Index (Cont'd)

Stiffness of Cloth, Directional; Hanging Heart Loop Method
Stiffness of Cloth, Directional; Cantilever Bending Method

Stiffness of Cloth, Directional; Self-Weighted Cantilever
Method

Stiffness of Cloth, Drape and Flex; Cantilever Bending
Method

Crease Resistance of Cloth; Cold Press Recovery Method
Crease Resistance of Cloth; Angle of Recovery Method
Flexibility of Cloth After Leaching

Flexing Resistance of Coated Cloth

Abrasion Resistance of Cloth; Flexing, Folding Bar (Stoll)
Method

Abrasion Resistance of Cloth; Inflated Diaphragm (Stoll)
Method

Abrasion Resistance of Cloth; Oscillatory Cylinder
(Wyzenbeek) Method

Abrasion Resistance of Cloth; Rotary Platform, Double-Head
{Taber) Method

Abrasion Resistance of Cloth; Uniform Abrasion (Schiefer)
Method

Abrasion Resistance of Textile Webbing
Appearance~Retention of Cloth; Pilling and Surface Wear

Pilling Resistance of Textile Fabries; Brush and Sponge
Method

Sewability of Woven Cloth; Yarn Severance Method

Sewability of Cloths Containing Thermoplastic Symnthetic
Fibers or Yarns

3



5410

5420
5450.1
5452
5460
5500
5502
5504
5506

5508

5509

5510

5512

5514

5516

5518

5519

FED. TEST METHOD STD. NO. 191

Numerical Index (Cont'd

Slippage Resistance of Yarns in Cloth; Yarn Distortion
Method

Slippage Resistance of Yarm iIn Cloth; Seam Method
Permeability to Air; Cloth; Calibrated Orifice Method
Permeability to Air; Cloth; Falling Cylinder Method
Permeability to Hydrogen Gas; Cloth

Water Resistance of Cloth; Dynamic Absorption Method
Water Resistance of Cloth; Immersion Absorption Method
Water Resistance of Coated Cloth; Spray Absorption Method
Accelerated Dry Cleaning Test for Labels

Dry Cleaning Solvent Resistance of Cloth With Water~
Resistant Finish; Tumble Jar Method

Dry Cleaning Solvent Reeistance of Cloth With Water-
Resistant Finish; Launder-Ometer Method

Dry Cleaning Resistance of Cloth With Water-Resistant
Finish; Rotating Wheel Method

Water Resistance of Coated Cloth; High Range, Hydrostatic
Pressure Method

Water Resistance of Cloth; Low Range, Hydrostatic Pressure
Method

Water Resistance of Cloth; Water Permeability, Hydrostatic
Pressure Method

Laundering Resistance of Cloth With Water-Resistant Finish;
Wash Wheel (Wet Mechanical Action) Method

Accelerated Laundering Test for Labels
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5520
5522
5524
5526

5528
5530

5550

5552
5554
5556.1
5558
5580
5590
5600

5605

5610

5612

Numerical Index (Cont'd)

Water Resistance of Cloth; Drop Penetration Method
Water Resistance of Cloth; Water Impact Penetration Method
Water Resistance of Cloth: Rain Penetration Method

Water Resistance of Cloth With Hydrophobic Finish; Spray
Method

Water Resistance of Coated Cloth; Spray Method

Penetration Resistance of Cloth; Feathers and Down, Tumb-
ling Methed

Shrinkage in Laundering; Cotton, Linen and Mixed Cotton
and Linen Cloth

Shrinkage in Laundering; Cloth Other Than Cotton and Linen
Shrinkage in Laundering; Wool Cloth; Accelerated

Mobile Laundry Evaluation For Textile Materials

o\

Shrinkage, Relaxation; Wool Cloth
Shrinkage in Dry Cleaning; Cloth
Shrinkage in Sponging; Wool Cloth
Colorfastness of Textile Materials to Chlorine Bleaching

Colorfastness to Combined Laundering and Bleaching of
Textile Materials; Launder-Ometer Method

Colorfastness to Laundering of Cotton and/or Linen Textile
Materials; Launder~Ometer Method

Colorfastness to Laundering of Cotton and/or Linen Cloth:
Wash Wheel Method
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5614
5616
5620
5621
5622

5630
5632

5640
5651
5660
5662
5671
5672
5680

5750
5760

FED. TEST METHOD STD. NO. 191

Numerical Index (Cont'd)

Colorfastness to Laundering of Wool, Silk, Rayon and Other
Textile Materials: Launder-Ometer Mathod

Colorfastness to Laundering of Wool, Silk, Rayon Cloth;
Wash Wheel Method

Colorfastness to Dry Cleaning of Textile Materials;
(Petroleum Solvent)

Colorfastness to Dry Cleaning of Textile Materials;
(Perchloroethylene Scolvent)

Colorfastness to Wet Cleaning of Textile Materials;
(Associated with Dry Cleaning)

Colorfastness of Textile Materials to Water
Colorfastness of Textile Materials to Salt Water and Soap

Colorfastness of Textile Materials to Dry and Wet Heat
(Hot Pressing)

Crocking of Woven and Knitted Cloth; Standard Sample;
Munsell Scale Method

Colorfastness to Light of Textile Materials; Accelerated
Method

Colorfastness to Light of Textile Materials; Natural Light
Method

Colorfastness of Textile Materials to Weather; Accelerated
Weathering Method

Colorfastness to Weather of Textile Materials; Natural
Weathering Method

Colorfastness of Textile Materials to Perspiration;
Pergpirometer Method

Mildew Resistance of Textile Materials; Single Culture Method

Mildew Resistance of Textile Materials; Mixed Culture Method
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3762
3764
3800

3804

3830
5831
3832
3850
3851
3852
5870
3872
3874
3900
3903.1
3904
3906
3908
3920,1

3950

Numerical Index (Cont‘d)
Mildew Resistance of Textile Materials: Soil Burial Method
Insect Resistance of Téxtile Materials
Weathering Resistance of Cloth; Natural Weathering Method

Weathering Resistance of Cloth; Accelerated Weathering
Method

Leaching Resistance of Cloth; Standard Method
Leaching Resistance of Cloth; Minimum Exposure
Leaching Resistance of Cloth; Prewet Specimen Method
Accelerated Ageing of Cloth; Oven Method

Accelerated Ageing of Cloth; Closed Container Method
Accelerated Ageing of Cloth; Oxygen Method
Temperature, High, Effect on Cloth Flexibility
Temperature, High, Effect on Cloth Blocking
Temperature, Low, Effect on Ceated Cloth

Flame Resistance of Cloth; Horizontal

Flame Resistance of Cloth; Vertical

Flame Resistance of Cloth; Vertical, Field

Burning Rate of Cleoth; Horizontal

Burning Rate of Cloth; 45° Angle

Heating (Spontaneous) of Cloth; Mackey

Adhesion of Plied (Double Texture) Fabric

T



5960
5962

5964

- 5970

5972

6000
6001
6002
6003
6004
6010
6011

6015

6016

6020

7308,1

7530

7552

FED. TEST METEOD STD. NO. 191

Numercial Index (Cont'd)

Adhesion of Cemented Seams

Adhesion of Strapped Seam

Adhesion of Vet Seams

Adhesion of Coating; Adhesive Method
Adhesion of Coating; Water Resistance Method

Cordage (Rope)

Length of Ten Turns; Cordage

Picks Per Inch; Braided Cordage

Diameter of Cordage

Circumference of Cordage

Length Per Pound; Corxdage

Determination of Shrinkage; Cordage; Boiling Water Method
Water Absorption; Coxdage

Breaking Strength and Elongation of Cordage; Spliced
Specimen Method

Breaking Strength and Elongation of Cordage; Non-Spliced
Specimen Method

Hardness; Cordage

Abrasion Resistance; Socks, Hosiery, and Knitted Cloth;
Uniform-Abrasion (Schiefer) Method

Shrinkage in Laundering of Cotton and/or Linen Garments
and Ready-Made Articles

Shrinkage in Laundering of Garments and Ready-Made Articles
Other Than Cotton and/or Linen
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7554

7556

7558
7560

7561

7580
7590
2010

Numerical Index (Cont'd)

Shrinkage in Laundering of Wool Garments and Ready-made
Articles; Accelerated Method

Shrinkage in Laundering of Garments and Ready-Made
Articles; Mobile Laundry Method

Shrinkage, Relaxation; Wool Garments and Ready-Made Articles
Shrinkage in Laundering of Shrink-Resistant Wool Socks

Shrinkage in Laundering of Shrink-Resistant Treated Wool
Socks; Accelerated Method

Shrinkage in Dry Cleaning; Garments and Ready-Made Articles
Shrinkage in Sponging; Garments and Ready-Made Articles

Shade Matching of Textile Materials; Visual Method

el
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METHOD NO,

5300
5302
5304
5306
5308.1

5309

4308.1
7308.1

5851
5850
5852
5506
53519

2810

- 5960

5970
5972

FED., TEST METHOD STD. NO, 191
CHANGE NOTICE 1
July 10, 1970

SECTION 7
ALPHABETICAL INDEX OF TEXT METHODS
TITLE

Abrasion Resistance of Cloth; Flexing, Folding Bar (Stoll)
Method

Abrasion Resistance of Cloth; Inflated Diaphragm (Stoll)
Method

Abrasion Resistance of Cloth; Oscillatory Cylinder
(Wyzenbeek) Method

Abrasion Resistance of Cloth; Rotary Platform, Double-Head
{Taber) Method

Abrasion Resistance of Cloth; Uniform Abrasion (Schiefer)
Method

Abrasion Resistance of Textile Webbing,

Abrasion Resistance of Yarn, Thread, and Light Cordage;
Uniform Abrasion (Schiefer) Method

Abrasion Resistance; Socks, Hosiery, and Knitted Cloth;
Uniform Abrasion (Schiefer) Method

Accelerated Ageing of Cloth; Closed Container Method
Accelerated Ageing of Cloth; Oven Method

Accelerated Ageing of Cloth; Oxygen Method
Accelerated Dry Cleaning Test for Labels

Accelerated Laundering Test for Labels

Acidity (pH) of Textiles, Colorimetric Method

Adhesion of Cemented Seams
Adhesion of Coating; Adhesive Method

Adhesion of Coating; Water Resistance Method
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5950
5962
5964
5310
3810.1
5060

6016

6015

5100

4108.1

4100.1

4104,1
5908

5906

2510

2511
6003
5632
5600

5640

5680

Alphabetical Index (Cont'd)

Adhesion of Plied (Double Texture) Fabric

Adhesion of Strapped Seam

Adhesion of Wet Seams

Appearance~Retention of Cloth; Pilling and Surface Wear
Becker Value of Cordage Fiber

Bow of Yarns in Woven Cloth

Breaking Strength and Elongation of Cordage; Non-Spliced
Specimen Method

Breaking Strength and Elongation of Cordage; Spliced
Specimen Method

Breaking Strength and Elongation, of Woven Cloth; Grab Method

Breaking Strength and Elongation; Textile Webbing, Tape
and Braided Items

Breaking Strength, Elongation, Tenacity; Thread, Yarn;
Single Strand

Breaking Strength; Thread and Yarn; Skein Method
Burning Rate of Cloth; 45° Angle

Burning Rate of Cloth; Horizontal

Cellulose Acetate Content of Fiber Mixtures, Acetic Acid
Method

Celluloge Acetate Content of Fiber Mixtures, Acetone Method
Circumference of Cordage

Colorfastness of Textile Materials to Salt Water and Soap
Colorfastness of Textile Materials to Chlorine Bleaching

Colorfastness of Textile Materials to Dry and Wet Heat
(Hot Pressing)

Colorfastness of Textile Materials to Perspiration;
Perspirometer Method

T\



5630

5671

5605

5621

5620

5612

5610

5614

5616

5660

5662

5672

5622

2050
2051

FED. TEST METHOD STD. NO. 191

Alphabetical Index (Cont'd)

Colorfastness of Textile Materials to Water

Colorfastness of Textile Materials to Weather; Acceleratec
Weathering Method

Colorfastness to Combined Laundering and Bleaching of
Textile Materials; Launder-Ometer Method

Coloriastness to Dry Cleaning of Textile Materials:
(Perchloroethylene Solvent)

Colorfastness to Dry Cleaning of Textile Materials;
(Petroleum Solvent)

Colorfastness to Laundering of Cotton and/or Linen Cloth;
Wash Wheel Method

Colorfastness to Laundering of Cotton and/or Linen Textile
Materials; Launder-Ometer Method

Colorfastness to Laundering of Wool, Silk, Rayon and Other
Textile Materials; Launder~Ometer Method

Colorfastness to Laundering of Wool, Silk, Rayon Cloth;
Wash Wheel Method

Colorfastness to Light of Textile Materials; Accelerated
Mathod

Colorfastness to Light of Textile Materials: Natural
Light Method

Colorfastness to Weather of Textile Materials; Natural
Weathering Methed

Colorfastness to Wet Cleaning of Textile Materials;
(Associated with Dry Cleaning)

Copper Content of Textiles, Electrolytic Method

Copper Content of Textiles, Polarographic Method
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Alphabetical Index (Cont'd)

2060 Copper-8-Quinolinolate Content of Textiles, Spectrophoto-
metric Method

5212 Crease Resistance of Cloth; Angle of Recovery Method

5210 Crease Resistance of Cloth; Cloth Press Recovery Method

4110,1 Crimp in Yarns From Cloth; Dead-Load Method

4112,1 Crimp in Yarns From Cloth; Load-Elongation Method

5651 Crocking of Woven and Knitted Cloth; Standard Sample;
Munsell Scale Method

5010 Determination of Length of Textile Materials

6010 Determination of Shrinkage; Cordage; Boiling Water Method

5030.1 Determination of Thickness of Textile Materials

5041 Determination of Weight of Textile Materials: Small
Specimen Method

5020 Determination of Width of Textile Materials

6002 Diameter of Cordage

2011.1 Dihydroxydichlorodiphenyl Methane Content, Colorimetric Method

2012 Dihydroxydichliorodiphenyl Methane Content, Parr Chloride
Method

4050.1 Direction of Twist; Yarn, Thread, Cordage

5510 Dry Cleaning Resistance of Cloth With Water-Resistant Finish;

Rotating Wheel Method

5509 Dry Cleaning Solvent Resistance of Cloth With Water-Resistant
Finish; Launder=-Ometer Method

5508 Dry Cleaning Solvent Resistance of Cloth With Water-Resistant
Finish; Tumble Jar Method



e
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5900
5903.1
5904
5220
5230
2013
6020
5920,1
1400
1271
1270
1200
1700
1210
1410
1220
1260
1241
1240

1530

1230
1510

FED. TEST METHOD STD. NO. 191

Alphabetical Index (Cont'd)

Flame Resistance of Cloth; Horizontal

Flame Resistance of Cloth; Vertical

Flame Resistance of Cloth; Vertical, Field

Flexibility of

Cloth After Leaching

Flexing Resistance of Coated Cloth

Flourine Content of Textile Materials

Hardness; Cordage

Heating (Spontaneous) of Cloth; Mackey

Identification
Identification
Identification
Identification
Identification
Identification
Identification
Identification
Identification
Identification
Identification
Identification
Identification

Identification

of Asbestos

of Coir; Ash Method

of Coir; Microscopie Method
of Cotton

of Dyes on Animal Fibers

of Flax

of Glass

cf Hemp

of Jute

of Manila (Abaca%; Ash Method
of Manila (Abaca'); Microscopic Method
of Nylon

of Ramie

of Rayon, Acetate
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1520
1500
1110
1251
1250
1600
1550
1540
1100
5764

5518

4832
4830
5831
5832
5830
6000
6004
4010.1
1534
5760

Alphabetical Index (Cont'd)

Identification of Rayon, Cuprammonium

Identification of Rayon, Viscose

Identification of Silk

Identification of Sisal; Ash Method

Identification of Sisal; Microscopic Method
Identification of Synthetic Fibers by Generic Class
Identification of Vinyl Chloride~-Acetate Copeolymer Fibers
Identification of Vinylidene Chloride Fibers
TIdentification of Wool

Insect Resistance of Textile Materials

Laundering Resistance of Cloth With Water-Resistant Finish;
Wash Wheel (Wet Mechanical Action) Method

lLeaching Resistance; Cordage; Prewet Specimen Method
Leaching Resistance; Cordage; Standard Method
Leaching Resistance of Cloth; Minimum Exposure
Leaching Resistance of Cloth; Prewet Specimen Method
Leaching Resistance of Cloth; Standaxd Method

Length of Ten Turns; Cordage

Length Per Pound; Cordage

Length-Weight Relation; Thread; Yards Per Pound
Melting Point of Synthetic Fibers

Mildew Resistance of Textile Materials; Mixed
Culture Method
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Alphabetical Index (Cont'd)

5750 Mildew Resistance of Textile Materials; Single Culture Method
5762 Mildew Resistance of Textile Materials; Soil Burial Method
5556.1 Mobile Laundry Evaluation for Textile Materials

2601 Moisture Content, Oven~Balance Methed

2600 Moisture Content, Oven Method

2610 Nonfibrous Materials in Cotton, Acid Method

2611 ' Nonfibrous Materials in Cotton, Enzyme Method

2620 Nonfibrous Materials in Linen Textiles

2530 Nylon Content of Fiber Mixtures

5530 Penetration Resistence of Cloth; Feathers and Down,

Tumbling Method

5450.1 Permeability to Air; Cloth; Calibrated Orifice

5452 Permeability to Air; Cloth; Falling Cylinder Method

5460 Permeability to Hydrégen Gas; Cloth

2811 pH of Textiles; Electrometric

6001 Picks Per Inch; Braided Cordage

5320 Pilling Resistance of Textile Fabrics; Brush and

Sponge Method

2020 Presence of Labile Sulfur in Textile Materials

5404 Sewability of Cloths Containing Thermoplastic Synthetic
' Fibers or Yarns

5110 Sewability of Woven Cloth; Seam Efficiency Method

5400 Sewability of Woven Cloth; Yarn Severance Method

9010 Shade Matching of Textile Materials; Visual Method
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Alphabetical Index (Cont'd)

5580 Shrinkage in Dry Cleaning; Cloth

7580 Shrinkage in Dry Cleaning; Garments and Ready-Made Articles

5552 Shrinkage in Laundering; Cloth Other Than Cotton and Linen

5550 Shrinkage in Laundering; Cotton, Linen and Mixed Cotton
and Linen Cloth

7550 Shrinkage in Laundering of Cotton and/or Linen Garments
and Ready-Made Articles

7556 Shrinkage in Laundering of Garments and Ready-Made Articles;
Mobile Laundry Method

7552 Shrinkage in Laundering of Garments and Ready-Made Articles;
Other Thaun Cotton and/or Linen

7561 Shrinkage in Laundering of Shrink-Resistant Treated Wool
Socks; Accelerated Method

7560 Shrinkage in Laundering of Shrink-Resistant Wool Socks

7554 Shrinkage in Laundering of Wool Garments and Ready-Made
Articles; Accelerated Method

5554 Shrinkage in Laundering; Wool Cloth; Accelerated

7590 Shrinkage in Sponging; Garments and Ready-Made Articles

5590 Shrinkage in Sponging; Wool Cloth

5558 Shrinkage, Relaxation; Wool Cloth

71558 Shrinkage, Relaxation; Wool Garments and Ready-Made Articles

2110 Silk Content of Fiber Mixtures

2111 Silk, Fiber Content of Silk Textiles (Bspecially Weighted
Silk)

5420 Slippage Resistance of Yarn in Cloth; Seam Method

5410 $lippage Resistance of Yarns in Cloth; Yarn Distortion Method
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2053

2015

5202
5200
5204

5206,1

4106

5102
5104
4102

5120
5122
5132
5134

5136
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Alphabetical Index {Cont'd)

Small Amounts of Copper and Manganese in Textiles

Sodium Salt of 5-~Chlore =2- {4 Chloro -2- (3~ (3,4 Dichloro-
phenyl) -Ureido) ~Phenoxy) Benzene-sulfonate content

Stiffness
Stiffness

Stiffness
Method

Stiffness
Method

Strength,

of Cloth, Directional; Cantilever Bending Method
of Cloth, Directional; Hanging Heart Loop Method

of Cloth, Directional; Self-Weighted Cantilever

of Cloth, Drape and Flex; Cantilever Bending

Breaking; Heavy Cordage (Rope)

Strength and Elongation, Breaking of Woven Cloth; Cut
Strip Method

Strength and Elongation, Breaking of Woven Cloth; Ravel
Strip Method

Strength and Elongation, Breaking; Small Cords; Single

Strand
Strength
Strength
Strength
Strength

Strength

of Cloth; Ball Bursting Method

of Cloth; Diaphragm Bursting Method
of Cloth, Tearing; Pendulum Method
of Cloth, Tearing; Tongue Method

of Cloth, Tearing; Trapezoid Method
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5872
5870
5874
5106
4054.1
4052,1
5070
6011
4500
4502

5520
5500
5502

5514

5524
5522
5516

5526

5512

Alphabetica

1 Index (Cont'd)

Temperature, High
Temperature, High
Temperature, Low,
Tension of Elasti

Twist and Twist C

, Effect on Cloth Blocking

, Effect on Cloth Flexibility
Effect on Coated Cloth

c Textile Materials

ontraction; Ply Yarns

Twist in Single ¥arns; Turng Per Inch

Wales and Courses
Water Absorption;
Water Absorption,

Water Absorption;
Immersion Method

Water Resistance
Water Resistance
Water Resistance

Water Resistance
Method

Water Resistance
Water Resistance

Water Resistance
Pressure Method

Water Resistance
Method

Water Resistance
Pressure Method

in Knit Cloth
Cordage
Dynamic; Tumble Jar Method

Thread, Cord, Braid, Tape, Webbing;

of Cloth; Drop Penetration Method
of Cloth; Dynamic Absorption Method
of Cloth; Immersion Absorption Method

of Cloth; Low Range Hydrostatic Pressure

of Cloth; Rain Penetration Method
of Cloth; Water Impact Penetration Method

of Cloth Water Permeability, Hydrostatic

of Cloth with Hydrophobic Finish; Spray

of Coated Cloth; High Range, Hydrostatic
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5504
5528
4504
5804

5800
4800

4804

5040
2100
2101
2102
2800
4021.1

5050
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Alphabetical Index (Cont'd)

Water Resistance of Coated Cloth; Spray Absorption Method
Water Resistance of Coated Cloth; Spray Method
Water Resistance, Vertical Rise Wicking, Thread

Weathering Resistance of Cloth; Accelerated Veathering
Method

Weathering Resistance of Cloth; Natural Weathering Method

Weathering Resistance; Yarn, Cordage; Natural Weathering
Method

Weathering Resistance; Yarm, Thread, Cordage; Accelerated
Weathering Method

Weight of Cloth; Cut, Roll or Bolt Method

Wool Content, Acid Method

Wool Content, Alkali Method

Wool Content, Hypochlorite Method

Wool Fiber Damage, Alkali Solubility Method

Yarn Number (Linear Density) of Yarn From Package

Yarns Per Inch in Woven Cloth
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METHOD 2011.1
July 10, 1970

DIEYDROXYDICHELORODIFHENYL METHANE CONTENT,
COLORIMETRIC METHOD
1. BSCOFE
1.2 This metheod is intended for determining the dihydroxydichlorodiphenyl
methane (2, 2' methylene bis - 4 - chlorophenol) content of textile materials
that have been heated with this compound to prevent the formation of mildew.
2. TEST SPECIMEN

2.1 The specimen shall be one gram composite of the material
prepared as desceribed in 5.1.

3. NUMBER OF DETERMINATICNS

3.1 TUnless otherwise specified in the material specification, two specimens
shall be tested from each sample unit.

L, APPARATUS AND REAGENTS

4.1 Apparatus

4.1.1 Spectrophotometer and accessories.
“4,1.2 Volumetric flasks.

4,1.3 Mieroburette.

h.1.4 Beakers.

4.1.5 Pipettes.

4,1.6 Air oven.

FED. TEST METHCD STD. NO. 191



{ETHOD 2011.1
4,1.7 Weighing bottle.
4,2 Reagents.

4.2,1 Crystalllized d-aminoantipyrine solutlon, freshly prepared. The solution

shall ba prepared by dissolving 2 + 0.001 grams of L-aminoantipyrine, m.p. 108%- 109° C,

In 100 cc of distilled water.

k.2.2 Potassium ferricyanide solution, freshly prepared. The sclution shall be
prepared by dissolving 8 + 0.001 grams of reagent grade potassium ferricyanide in
100 cc of distilled water.

4,2.3 Sodium carbonate solution, approximately 0.03 percent, pH beitween 10.4 and

10.6. Distilled water shall be used. The pH should be rechecked Just prior to using.

%,2.4 Dihydroxydichlorodiphenyl methene(2, 2' methylene bis-4-chlorophenol) "G-4
Technical" or equal (see 7.1).

k,2.5 Buffer solution (distilled water),2.47 percent boric acid, 0.4 percent
sodium hydroxide, pH of 9.1 to 9.2 (adjust with additional sodium hydroxide, if
necessary. )

5. PROCEDURE

5.1 Preparation of specimen. Three specimens not less than twe grams each shail
be cut from the sample unit., One specimen shall be cut from each edge of the sample
it but will not Include the selvage except for narrow fabries such as brald, Lape
or webbing when it is not practical or possible. The third specimen shall be taken
from the middle of the sample unit, No two specimens shall contain the same warp
or P111ing yarns except nerrow fabrics such as braid, tape or webbing when 1t is
not practical or possible.

5.1.1 The three specimens teken from the sample unlt shall be cut in small
rieces approximately 1/8 ineh (3.mm) square and thoroughly mixed to form &
composite sample.

FED, TEST METHOD STD, NO. 191
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5.1.2 A specimen approximately one gram 4aken from the composite sample BB&ll be
plaged in & tared welghing bottle and dried in a circulating air oven at 105 1o
110 ¢. he specimen shall be dried to a weight which is constant to + 0.0C1l gram.

5.2 Testing of specimen. The dried specimen shall be placed in a 200 cc beaker.
Fifty ce of the 0.03 percent sodium carbonate solution shall be added to the beaker
and contents heated to boiling. The solution shall be boiled gently for 5 minutes.
The hot solution shall be decanted into a 200 ce volumetric flask., The extraction and
boiling with sodium carbonate described above shall be repeated two more times and
the extracts combined with the first extract in the 200 ce flask. The solution in
the flasgk shall be dlluted almost to the mark with the 0.03 percent sodium carbonate
solution, using the diluent to wash the specimen two times. The flask and contents
shall be permitted to cool to room temperature. The contents shall be diluted to
the mark with the 0.03 percent sodium carbonate solution.

5.2,1 About 20 cc¢ of the solution from 5.2 shall be flltered through a dry filter.
A proper aliquot of this solution to provide & concentration that will fall within
the points on the standard curve. The aliguot shall be placed in a 25 ce volumetric
flask. A 0.5 cc of a 4-sminoantipyrine solution shall be added from a microburette
or plpette and the solution diluted to the mark with the 0.03 percent sodium
carbonate solution. (A buffered solution(see 4.2.5) may be used for the dilution.
In this case the standard curve would be prepared using the same buffered solution.)
Twenty-five hundredths of a ¢c¢ of the potassium ferricyanide sclution shall be added
from the microburette or plpette. The solution shall be sheken vigorously, allowed
to astand 5 minutes, poured into a cuvette and the percent transmisslon measured
within 30 minutes at 505 nanometers with the spectrophotometer which has been
adjusted to zeroc and 100 percent transmission with a blank. The blank shall be
prepared in a 25 cc volumetric flask. 0.5 cc of the 4-sminoentipyrine solution
shall be added from a microburetie or pipette, eand the solution diluted to the mark
with the 0.03 percent sodium carbonate solution or the buffered solution (whichever
was used for the sample). Twenty-five hundredths of a ce of the potassium fer-
ricyanide solution shall be added from s microburette or pipette. The solution
shall be shaken vigorously, allowed to stand 5 minutes, poured into a cuvette and
the percent trunsmission ad)usted to zero and 100 percent. The blank gives about
the same transmission (98-100 percent) as that of diatllled water.
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5.3 Preparation of standard curve. 0.2 of a gram of dihydroxydichlorodiphenyl
methane shall be welghed to the nearest milligram, dissolved in a few ce of acetone,
transferred to a 200 cc volumetric flask, and fllled to the mark with acetone.

One cc of this solution shall be pipetted into a 100 ce volumetric flask and diluted
to the mark with the .03 percent sodium carbonate solution. This solution which
contains 10 micrograms of dihydroxydichlorodiphenyl methane per cc shall be used
for suitable aliquots covering the range of 20 to 60 micrograms. (2 ec equals

20 micrograms, etc.). Each aliguot shall be placed in a 25 cc volumetrie. flask.

The color shall be developed and the percent transmission determined as in 5.2.1.
The standard curve shall be plotted on linear graph paper, plotting percent trans-
misslon versus micrograms of dihydroxydichlorodiphenyl methane in 25 ce of solution.
The standard curve shall be drawn by connecting consecutive points bebtween 20 and

60 micrograms by straight lines.

5.4 Calculations.

5.4.1 Unless otherwise specified, the dihydroxydichlorodiphenyl methane content
of the specimen shell be calculated as follows:

dinydroxydichloredivhenyl methane, percent = 0.0PA

Bx S
Where: A = Dihydroxydichlorcdiphenyl methane concentration from
the standard curve in micrograms.
B = Aldquot of 200 ce test solution taken, cubie centimeters.
8 = Welght of oven dried specimen, grams.
6. REPORT

6.1 The dihydroxydichlorcdiphenyl methane content of the sample unit shall be
the average of the results obtained from the specimens tested and shall be reported
‘o the nearest 0.1 percent.

6.,1,1 The individual values for each individual specimen used to calculate the
average shall also be reported.

7. NOTES

7.1 Samples of 'G=4 Technical™ can be obtained from Sindar Corp,, & Division of
Givaudan Corporation, 125 Delawanna Avenue, Clifton, New Jersey 07014,

FED. TEST METHOD STD. NO. 191
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METHOD 2013
July 10, 1970

FLUORINE CONTENT OF TEXTILE MATERTALS

1. SCOFE

1,1 It is intended that this method be uged tc determine the fluorine content
of materials which have fluorine compounds for moth repellency.

2. TEST SPECIMEN

2.1 The test specimen shall be 0.5 gram composite of the material prepared
as described in 5.1.

3. NIMBER OF DETERMINATIONS

3.1 TUnless otherwise specifled in the materlal specification, two speci-
mens shall be tested from each sample unit.

., APPARATUS AND REAGENTS
b,1 Apparatus.

h.,1.) Fluorine determination apparatus having a 300 cc flask with a no. 40/50
g joint (see T7.1).

4.1.2 Burette

4.1.3 Beakers.

L,1.4h 200 cec volumetric flask.

4,1.5 Bunsen burner or electric heater.

4.2 Reagents.

L.2.1 50 percent sulfuric acid (HpoSOL)} by volume in distilied water.

L.2.2 0.0lN thorium nitrate Th(N03)), standardized against a standard
godiwm fluoride {NaF) solution.

FED, TEST METHOD 8TD. NO. 191
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h,2.3 0.1N hydrochloric acid (HC1) solution.
h,2.4 10 percent sodium hydroxide {NaOH) solution.

k.2.5 TIndicator: 0.05 percent agueous solution sodiwm slizarin sulfonate.

5. FPROCEDURE

5.1 Preparation of ‘specimen. Three specimens not less than two grams each shall
be cut from the sample unit. One specimen shall be cut from each edge of the sample
unit but will not include the selvage. The third specimen shall be taken from the
center of the sample unit. No twe specimens shall contain the same warp or £illing
yarns.

5.1.1 The three specimens taken from the sample unit shall be cut in smell pieces

approximately 1/8 inch(3mm) square and thoroughly mixed to form a composite
sample.

5.2 Transfer specimen to the 300 cc¢ flask of the fluorine apparatus (see figure
2013) and add 40 cc of 50 percent sulfuric acid. Comnect the flask to the
Fluorine apperatus. Immerse the lower end of condenser in 20 ce¢ of distilled water
in the recelving besker to insure the solution of gases.

9.3 Heat gradually to dlssolve specimen and then start distillations with a
high heat (Bunsen burner or electric heater). Avoid localized overheating when
using Bunsen burner by protecting the flask with asbestos sheeting having =
relatively small hole in the asbestos sheet placed directly under the bottom of
the fiask.

5.4 Maintain liquor temperature between 1360 and lhOOC by dropping dlstilled
rater from a separatory fumnel inserted in the neck of the flask. Collect 200
:¢c but not less than 176 ce of distillate. Transfer distillate to 200 cc volumetric
flask; 1f less than 200 cc is distilled make up to volume with distilled water.
shake well, then allow any fats or waxes that may have been distilled over to rise
in the neck of the flask. Remove any of the fets or waxes that are present and
igain make up volume with distilled water.

7.5 Titrate two 20 cc aliquots of the distillate. To each aliguot add two drops
;08lum alizarin sulfonate indicator and one drop of

'ED. TEST METHOD STD. NO., 191



33

METHOD 4052.1
July 10, 1970

TWIST IN SINGLE YARNS; TURNS FER INCH

1. SCOFE

1.1 This method is intended for determining the turns per inch of single
yarns by use of the untwist/twist method on & twist tester. This method 1s
sultable for use on spun staple yarns where it is found difficult to deter-
mine zero twist by use of a needle &s can be done In the case of wool or
filament fibers.

2, TEST SPECIMEN

2,1 The specimen shall be at least & 12-inch (30.5 cm) length of the
yarn taken as follows:

2,1.1 From package. Yarn from a tube, bobbin, spool, skein, cone, or
pall shall ve drawn from the side of the package and in such & manner that
the twist will not be altered.

2.1.2 From cloth. Yarn shall be raveled from woven or knitted cloth,
care being teken to avold alteration in twist of the yarn. Where it is
possible, at least three bobbin areas shall be included in the specimens
prepared fram the £illing direction of the woven cloth.

3. NKUMBER OF DETERMINATIONS

3.l Unless otherwise specified in the material gpecification, twenty
specimens shall be tested from each sample unit.

L, APPARATUS

4.1 Twist counter consisting essentially of two clamps along the same
horizontal axis. One clamp non-rotating buk movable that can be held in
position by a tightening thumb screw, the other clamp fixed in position but
capable of being rotated in elther direction and provided with a dial or
counter for recording the mumber of turns. The itwist counter shall 8150 be
provided with the following:
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4.1.1 Means for sdjusting the distance between the clamps within a range
of 0 to 10 inches (0 to 25.4 cm).

4.1.2 Means for mounting the specimen in the clamps under s known tension
gpplicable through the non-rofating clamp,

4,1.3 When applicable, means for determining the extension produced by
removal of twist to an accuracy of at least 0.1 inch (2.54% mm).

4,1.4 Means of applying a load of 1 gram at the center of the specimen
and means of measuring the deflection of the yarn st that point.

5. PROCEDURE

5.1 Unless otherwise specified in the material specification, the specimens
gshall be conditioned and tested under standard conditions in accordance with
gsection 4 of this stendard.

5.1.1 Standard procedure.

5.1.2 The counter of the tester shall be set at the zero mark. One end of
the :specimen .shall be secured in the free non-roteting clamp, having a tension
device and the other end placed at a distance of approximately 10 inches (25.% cm),
in the open rotatable fixed clamp. Tension shell be applied to the specimen
by pulling it under the appliceble load specified below until the distance
between the clamps is adjusted to 10 inches (25.4 cm). The rotatable clamp
shaell then be tightened securely and the position of the movable clamp fixed
by tightening the thumb screw.

5.1.3 Tension for mounting specimen. Unless otherwise specified in the
naterial specificaetions, the specimen shall be mounted under the following
tension in grams:

Cotton and spun yarn tension, grams =_ 156
Yarn No., cotton system

Wool snd worsted yarn temsion, grams = weight of 100 yards (91.44 m)
of yarn being tested.

Filament yarn tension:

grams = 10 grams (75 denier or finer);
grams = 20 grems (75 denier to 150 denier);
grams = 30 grams {coarser than 150 denier).

FED. TEST METHOD STD. NO. 191
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5+:14 A one gram load shall then be applied at the center of the specimen
and. 1ts height at this point messured or otherwise indicated. The one grem
load shall be removed. Then the rotatable clamp shall be revolved in the
direction which untwists the specimen, continuing the rotation 1n the same
direction beyond the neutral point, thereby imparting a twist $o the specimen
which 1s opposite %o the original direction.

Del.> When sufficient turns have been inserted to prevent glippage of the
fiber, the one gram load shall be reapplied at the center of the specimen and
the twisting continued until the initial height or position of the one gram
load is obtained. When this point is reached, it is sssumed that the seme
amount of twist has been reinserted as was initially in the specimen, The
number of turns shown oh the dial shall be recorded.

5.2 Alternate procedure.

5+2.1 The distance beitween the clamps shall be set at 10 inches (254 cm)
and the counter of the tester set at the zero mark. The specimen shall be
gsecured 1n the rotatable clemp and placed in the open fixed clamp while a
tensioning load of one gram is applied at the center of the specimen. The
free end shall then be pulled through the open clemp in such manner that a
deflection of 0.125 inch {3.18 mm) 1s obtained at the point of application.
The fixed cleamp shall be tightened securely and the tensloning load removed.

5.2.2 The rotatable clamp shall be revolved in the direction which untwists
the specimen, continuing the rotation in the same direction beyond the
neutral point, thereby imparting a twist to the epecimen opposite to the
original direction.

5«2+3 When sufficient turns have been inserted to prevent slippage of the
fibers, the tensioning load shall be reapplied and twicting continued until
the deflection of 0.125 inch (3.18 mm) is obtained again. When this point
is reached, 1t is assumed that the same amount of twist is reinserted as
was initielly in the specimen. The number of twists on the dial shall be
recorded.

6. REPCRT

6.1 Twist of specimen. The total nmmber of revolutions divided by 20
shall be the twist in turns per inch of the specimen.
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6.2 Twist of sample unit. "The twist per inch of the sample unit shall
be the average of the results obtained from the specimens tested and shall
be reported in turmsper inch to the nearest whole number.

6.3 The individual values used to arrive at the average shall also
be reported.

FED. TEST METHOD STD. NO. 191
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METHOD L405h.1
July 10, 1970

TWIST AND MIST CONTRACTION; PLY YARNS
1. SCOPE

1.1 This method is intended for determining the number of turne of twist
rer inch of ply yarns and the twist contraction by untwisting on a twist
tester.

2, TEST SPECIMENS

2.1 The specimen shall be at lenst & 12 inch (30.5 cm) length of yarn
taken as follows:

2.1.1 From package. Yarn from a cop, bobbin, cone, tube, or similar put-up
shall be drawn rrom the side of the package and in such a manner fhag whe
twist will not be a2ltered.

2,1.2 From cloth. Yarn shall be ravelled from woven or knitted cloth, care
being taken to avoid alteration in twist of the yarn. Where it is possible,
at least three bobbin areas shall be included in the specimens prepared
from the £illing direction of the woven cloth.

3« NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, ten gpeci-
mens shall be tested from each sample unit.

L. APPARATUS

L.l Twist counter consisting essentlally of two clamps along the same
horizontel axis. One clamp non-rotating but movable that can be held in
position by tightening thumb screw, the other clamp fixed in position but
capable of being rotated in either direction and provided with a diel op
counter for recording the number of turns. fThe twist counter shall also
be provided with the following:

k.1.1 Means for adjusting the distance between the clamps within a
range of O to 10 inches (0 to 25.h4 cm).
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4,1.2 Means for mounting the specimen in the clamps under a known tension
applicable through the non-rotating clamp.

4.1.3 When applicable, means for detemlning the extension produced by
removal of twist to an accuracy of at least 0.1 inch (2.54 mm).

h.1.4 Needle

5. FPROCEDURE

5.1 Unless otherwise specified in the material specification, the specimens
tested shall be conditioned and tested under standard conditions in accordance
with Section 4 of this Standard.

5.2 Mwist. The counter of the tester shall be set at the zero mark. One
end of the specimen shall be secured in the free non-rotating clamp having
the tension device. The other end shall be drawn through the open rotatable
fixed clamp to a distance of 10 inches (25.4 cm) between the clamps and
secured vhile the specimen is under the applicable required load (5.2.1).
The movable clamp shall be allowed to remain free. The ply twlst shall then
be removed by revolving the clemp until the component strands are parallel
and cen be separated along the entire length by means of & needle. The
total number of revolutions shall be recorded. It is the number of turns
of ply twist in the 10-inch (25.4% cm) long specimen.-

5.2.1 Tension for mounting specimen. Unless otherwise specified in the
materizl specification, the specimen shall be mounted under the following
tension in grams:

Cotton and spun Yarn tension, grams = 156
Yarn No., Cotton system

Wool and worsted yarn tension, grams = weight of 100 yards (91.h% m) of
yera belng tested
Filament yarn tension, grams 10 grams ("{5 denier or finer)
20 grams (75 denier to 150 denier)
30 grams {(coarser then 150 denier)

5«3 Twist contraction. Th2 untwisted plies, 5.2, shall be maintaiped
under the tension in the twist tester and their extended length shall he
measured, The Increase in length of the gpecimen due to the removal of
twist 1s the {twist contraction of the yarn. It may be read in inches
or percent on 2 calibrated extension of the sliding Jaw of the twist tester.

FED., TEST METROD STD. NO. 191
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5.4 Calculations

5.4.1 The twist per inch of the specimen shall be the number of turns
divided by 10.

5.b.2 Twist contraction, percent = entended length of untwisted specimen-10 5 1oy
extended lenght of untwisted specimen

6. REPORT

6.1 The twist of the yern from the sample unit shall be the average of
the results obtained from the specimens tested and shall be reported to the
nearest 0.5 turn per inch.

6.2 The contraction of the yarn from a sample unit shall be the average
of the results obtained from the specimens tested and shall be reported to
the nearest 0.1 percent.

6.3 The individual velues used to arrive at the average shall alsc be
reported.
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10 percent sodlum hydroxide. The addlition of the sodium hydroxide will

produce a light violet color (see 7.2, T7.3). Titrate the distillate with 0.1N hydro-
chloric acld to & yellow coloration then add five drops in excess (see T7.4).

Titrate the resuliant solution to a faint but definite pink coloration with

0.01¥ thorium nitrate solution.

5.6 The percent Fluorine shall be calculated as follows:
Percent fluorine = cubic centimeters x 0.38

Where: cublc centimeters = cc of 0.01N Th(NO3))y required for 20 cc
aliguot titration. For 0.5g. specimen

5.6.1 In cases where an alternate caleculation formula is necessary because
the welght 18 less or more than 0.5 g, the percent flucrine (F) shall be
caleculated as follows:

Percent fluorine = cc of Th(0s)) x N of Th(M03)), x 0.19 x 100
Sample welght (g)

6. REPORT

6.1 The percent fluorine shall be the average of specimens tested from
a sample unit and shall be reported to the nearest 0.1 percent.

6.2 Individual results used to caleulate the average shall also be
reported.

T. NOTES

T.1 The apparatus for fluorine determination used in this method may
be purchased from Ace Glass Inc., Vineland, N. J. 08360 as No. 6430.

T.2 Twenty cc aliguot of distillate should never require more than one
drop of 10 percent sodium hydroxlde solutlon. When more is required,
contamination of the distillate by decomposition products is indicated.
The distillate shall be discarded and & new specimen tested.

T.3 Sodlum ion cpncentration in the distillate should be kept to a
minimum since these ions cause erroneous (high) results.

7.4 The pH of the solution teken for titration is important. The pH
provided by the addition of five drops excess 0.1N HCl is ideal (l.e.
3.2). The use of buffers is not recommended because the end point ies not
well defined even in the absence of a buffer.

FED. TEST METHOD STD. NO. 191
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METHOD 2015
July 10, 1970

SODIIM SALT OF 5-CHLORO-2- [hCEDORO-2- [3-(3, i DICHLOROPHENYL)-
UBEIDQ -PHENOXEI BENZENESULFONATE CONTENT

1. BSCOFE

1.1 This method is intended to determine the sodium-B—chloro-a-[h chloro-
2- (3-(3,4 dichlorophenyl)-ureidg] -jphenoxﬂ benzenesulfonate content of
woolen textlle materials that have been treated with this compound as s
mothproofing agent (see T7.2).

2. TEST SPECIMEN

2.1 VWhen the materlal to be tested 1s 100 percent wool, the specimen
shall be 500 + 50 milligrams.

2.2 V¥When the material to be tested is a blend of polyester and wool, the
specimen shall be 1000 + 100 milligrams.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified, two specimens shall be tested from each
sample unit.

L, APPARATUS AND REAGENTS
4,1 Apparatus.
4,1.,1 Electric heater with varisble control.

4.,1.2 250 ce, round bottom, single neck, alkali resistant,
Pyrex glass flask.

4.1.3 250 cc trap bulb and connecting arm (see T.1).
4.,1.4 Graham condenser (Jacket 300 mm, long).

4,1.5 Funnel.
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%.1.6 500 cc volumetric flasks.
4.1.7 1000 cc volumetric flagks.
4,1.8 Pipettes.
£.1.9 Glass beads.

4.1.10 Spectrophotometer or filter photometef with a green filter having
a maximum transmission at approximately 500 nanometers.

4.1.11 sSilicone stopcock lubrdcant.
4.1.12 Potassium Iodide-Starch test paper.
4.1.13 Congo Red test paper.

4.1.14 Red and blue 1itmus paper.

L,1.15 Analytical balance.

4.1.16 Air oven.

L.2 Reagents.

4.2,1 2.0 N potassium hydroxide (KOH), 112 grams of potassiwm hydroxide
pellets ACS, per 1000 ce of solution.

L.2.2 1.0 W hydrochloric acid (HC1), 85 cc of hydrochloric acid, 37.5 per-
cent concentrated, ACS per 1000 ce of solution.

4.2.3 37.5 percent concentrated hydrochloric acld, ACS.

L2k 0.1 N sodium nitrite (NaNOp), 6.9 grams sodium nitrite ACS, per
1000ce of golution, Sodium nitrite is subject to decomposition and should
be made up fresh.

4.2.5 0.01 molar benzoyi-H-acid {1 napthol 3, 6 disulfonic acid, 8 benzamido)},

8.9 grams 50 percent benzoyl-H-acid per 1000 cc of solution. Store protected
from light, (see T7.1).
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4.2.6 1,0 N sodiun bicerbonate (NaHCO3), 42 grems sodium bicarbonate Acs,
per 1000 cc of solution.

( 2.7 )3, % aichlorcaniline (distilled snd pure, melting potnt T1°-T2%]),
gee T.l}.

4.2.8 Antifosm agent (polysiloxene derivative).

4.2.9 Perchloroethylene (tetrachloroethylene).

4.2,10 Distilled water.

5. FPROCEDURE

5.1 Preparation of standard reference solution.

5.1.1 Dichloroaniline-hydrochloride stock solution. On an enalytical
palence, velgh 162.0 + 0.1 milligrems (mg) of 3, 4 dichloroaniline. Place
in 8 1000 ce volumetric flask. Add 10 cc of 37.5 percent concentrated hydro-
chioric acid. Hest the flask in a water bath with bolling water and keep
shaking the flask until the &ichlorcaniline is completely dissolved, Dillute
to volume with distilled water 189 to 27°C.

5.1.2 Stendard reference solution. Pipette 20 cc of dichloroaniline-

hydrochloride stock solution (5.1.1) into a 1000 cc volumetric flask. Add
30 ce of distilled water (T7° %o 10°C). Cool the solution to T° to 10°C,

| add 8 ce 1.0 X hydrochloric acid and 2 to 3 ce of O.1 N sodium nitrite.

Test with Congo Red test paper and the paper should turn dark blue instantly.
Also test with Potassium Todide-Starch test paper and the paper should turn
black instently. Agitate the solution thoroughly and keep at T° t0 10°¢.

for exactly 20 minutes out of direct light. Add 30 cc of 1.0 ¥ sodiwm
blearbonate solution to effect neutrality while malntaining the cold tempera-
ture. Check for neutrality with both red and blue litmus paper. Immediately
add 3 ec of 0.01 M benzoyl-H-acid and agitate for two minutes to effect good
coupling. Dilute to volume with distilled water. Determine absorbence

of this standerd reference solution using a filter photometer or spectro-
photometer. Maximm absorbence oceurs at approximately 505 nanometers.

When using & f£ilter photometer, a green filter having a meximum transmission
at approximetely 500 nanometers should be used.
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5.2 Welght of dry specimen. The specimen shall be placed in a weighing
bottle, dried in a clrculating air oven at & temperature of 1059 to 110%
cooled in a desiccator, and welghed. Repeat this cycle until & weight is
obtained that is constant to + 0.001 gram. This 1s the "weight of the dry
specimen” and in the calculation of results is indicated am "o". '

53 Testing of specimens containlng 100 percent wool.

5:3.1 Cut specimen into small pieces and place in a 250 ce round bottam
distiliation flask with a few glass beads. Add 130 cec of 2.0 N potassium
hydroxide and two drops of antifoam agent. Grease all ground glass connectw
ing jJoints of distilling apparatus with silicone grease. Assemble the
complete distilling apparatus as shown in Figure 2015 so that the distillate
is collected through a funnel into a 500 cc volumetric flask. HReat the
distilling flask gently, using an electric heater with variable control,
until the liquid bolls, and boll gerkly for 10 minutes. Increase the heating
until vapor passes through 250 cc trap bulb and connecting arm and into the
condenser. Continue distillation until approximately 100 cc of distillate
has been collected. The dlstillate must not be contaminsted by any carry-
over of the liquid being distilled. Cool distillate to 7° to 10°C. Add 8
cc of 1.0 N hydrochloric acid and 2-3 cc of 0.1 N sodium nitrite. Agltate
and test with Congo Red test paper; paper turns dark dblue instantly. Test
vith Potassium Iodide-Starch test paper; paper turns black imstantly. Agl-
tate solution thoroughly and keep at 7° to 10°C for 20 minutes while pro=
tecting from direct light. Add 30 ecc of 1.0 N sodium bicarbonate solution
and chetk solution for neutrallity with red and blue litmus paper. Add
3 ¢c of 0.0l M benzoyl-H-2cld and agltate 2 minutes to effect good coupling.
Dilute to volume with distllled water and measure the &bsorbence using a
£ilter photameter or spectrophotometer. Meximum absorbence occurs at
approximately 505 nancmeters. When using a filter photometer, & green
filter having & meximum transmission at approximately 500 nanameters should
be used.

5t Testing specimens of polyester/wool blend.
Selt,l Place the specimen in & 250 ce round bottom distillation flask

and a few glass beads. Add 150 cc of perchloroethylene, bolling point
119° to 1219¢ and connect flask to & reflux condenser. Reflux at the boil

for two hours. Remove the specimen and rinse for one minute in 100 cec
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- of clean perchloroethylene at approxXimately 100°C. Air dry the specimen.
} Cut specimen into smell pieces and place in distilling flask and continue
with the procedure described in 5.3.1.
5.5 Calculations,.
5.5.1 Specimens containing 100 percent wocl. The percent mothproofing
agent on the wool fiber shall be calculated from the absorbence measurements
as follows:

percent mothproofing agent = Sl x Ay

A xO0xP
8
Where: A = absorbence of standard reference solution. (see 5.5.3)
Ay = absorbence of test solution.
. 0 = original dry welght of specimen in mg (5.2).
P = Proportion of wool in the sample, expressed as & declmal

to the nearest 0.01

5.5.2 GSpeclmens containing polyester/wool blend. The percent mothprceofing
agent on the wool fiber shall be calculated from absorbence measurements as

follows:
5 percent mothproofing agent = 54k x At x 1.06
=+ EXO0XF
) Where: Ag = absorbence of standard reference solution. (see 5.5.3)
Ay = absorbence of test solution.
0 = original dry welght of specimen in mg (5.2).
P = proporticn of wocl in the sample, expressed as a

decimal to the nearest 0.01.

5.5.3 Where spectrometric measurements are taken from & itransmission
scale the absorbence shall be caleulated as:

A = Logpq 1/T.

1§

Where: T transmiasion measurement.

A = Absorbence.

fl
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6. REPORT

6.1 The percent mothproofing agent content of a sample unit shall be
reported as the average of values for the specimens tested from the sample

unit.

6.1.1 The individual values for each individual specimen used to cal-
culate the average shall also be reported.

T. NOTLES

7.1 Materials required for testing. The 3, 4 dichloroaniline, the benzoyl-
H-scid, and the 250 cc trap bulb and connecting arm may be obtained from
Geigy Dyestuffs, Ardsley, New York 10502,

7.2, This method determines the content of a 100 percent active {pure}
material.

FED. TEST METHOD STD, NO. 191
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METHOD 3810..1
July 10, 1970

BECKER VALUE OF CORDAGE FIBER

l. SCOPE

1.1 This method is intended for evaluating the reflectance of abaca’ {Manila
VHemp") flber. It 1s applicable to raw fiber and to fiber from cordage.

2. TEST SPECIMEN

2.1 The test specimen shall be 24 grams of a composite sample. When
cordage 1s to be tested, the composite sample is prepared fram 3 pleces,
12 inches (30.5 cm) long teken from a semple tnilt not less than 2 feet (61 cm)
from each other. If rope, yarn or fiber is to be tested, take enough 12 inch
(30.5 cm) lengths of the yarn or fiber, well distri‘buted over the sample unit,
to give a bundle 1 inch (25.4 mm) in diemeter.

3+ NUMBER OF DETERMINATIORS

3.1 TUnless otherwlse specified in this material specification, four speci-
mens shall be tested from each sample. undgd.

L, APPARATUS AND REAGENTS

4,1 Reflectometer. A reflectometer shall be used whose geometrical and
spectral characteristics conform to requiremen'bs for the measurement of

Becker Value (see T.h).

L.2 Standards. Reflectance standards of porcelain enamel which have
been ctllibrated relative to magnesium oxilde on & reflectameter known to
conform to the geometric eand spectral requirements of the definition for
Becker Value (see 7.l) shall be used, (see 7.2). For accurate resulis,

a reference standard must have the same spectral character and approximately
the same Becker Value as that of the fiber being tested (see 7.3).

4.3 Cuvette.A spaeiimenholder at least 5/8 inch (15.9 mm) deep with clear

glass or optical grade plastic window in the bottam large enough to receive
the entire beam of the reflectometer., See Appendix II.
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4.b Glass or plastic sheet shall have the same thickness and spectral trans-
mission as the bottom of the cuvette (see 4.3) and having the length and width
of the refleckance standard (see 4.2) preferably cut from the same piece as
the bottom window of the cuvette for calibrating equipment. The glass
or plastlc sheet 1s inserted between the standard and receptor in reflecto-
meters sensitive to geometric and optical changes caused by its emission.

b.5 Soxhlet extraction apparatus.
4.6 Reagent.

4.6.1 Petroleum ether, technical.
5. PROCEDURE

5.1 Preparation of specimen.

5.1.1 Cut 3 pleces from a sample iinit of rope to be tested, 12 inches
(30.5 cm) long. Open up a plece of rope and remove the paper marker if present.
Untwist the strands and the yarns and make a cylindricel bundle including
all the fibers in the cross-section of the rope. Compress the bundle as
much as possible. It may be helpful to wrap the bundle in heavy Kraft paper.
The Tibers must be cut to e length of 2 mm + 0.5 mm by
sliecing the bundle perpendicular to its long axis. Take care 6
avold overheating end discoloration by too rapid eutting or a dull knife.
Remove particles of paper, if used, from the cut fiber. Repeat this
procedure for the 3 pleces ¢ut from the sample unit.

5¢1.2 Combine 8 gram portions of the cut fibers from each of the 3 pleces
of rope and mix thoroughly.

5+1.3 Place approximately 10 grams of this composite sample in the thim-
ble of the Soxhlet apparatus and extrfict by refluxing with petrolcum ether
for 2 hours. The solvent should be recycled approximately 15 times per hour,

5.1.4 Spread the extracted fibers out on a clean sheet of quantitative

filter paper and allow them to dry completely at room temperature, pre-
ferably overnight.

FED., TEST METEOD STD., W0. 191
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METHOD 3810 .1
5.2 Forming specimen in cuvette,

5.2.1 Carefully sprinkle the prepared specimen evenly into the cuvette
from a spatula or folded sheet of paper. Do not handle the fibers with
the 'fingers. When the window in the cuvette 1ls evenly covered to & devoth
of about 1/16 inch (1.6 mm) add additional fibers more repidly to a depth of
1/2 inch (12.7 mn). Do not teamp or pack the fibers. The fiber surface
against the window of ‘the cuvette constitutes the speclmen measurement.

5+3 Becker Value.

Se3+l Turn on the reflectometer and allow the equipment to warm wp for
about 1/2 hour to bring the response to a steady rate.

543.2 Calibrate the reflectometer as follows: Cover the reflectence standard,
(see™4.2), with the glass or plastic sheet where necessary, (see 4.4), and place
the combination over the specimen aperture of the reflectometer. Read
the instrument. If the indlcoted reflectance differs from that of the
reflectance standard, adjust the apparatus to give the correct reading.

5.3.3 If a Gardner Photometrlic Unit is belng used, place the back
(fig. 3810B) on the filled cuvette and place the cuvette with the window
on the center of the specimen aperture of the reflectometer; completely
covering it. Read the reflectance. Rotate the cuvette through 90 degrees
and read the reflectance agiain. A large dlfference noted In rotating the
cuvette indicates that the fibers are not arranged at random and the cuvette
should be emptied and refilled. If the two readings agree within 0.3 Becker
Value, check the calibration as in 5.3.2. TIf the callbration has not
changed more than 0.3 Becker Value during the measurements, the two readings
are acceptable. Average them to obtaln & single value for the speclmen.
If the calibration has changed more thean 0.3 Becker Value, the reflectance
measurements must be repeated.

5.3+ If & Photovolt RePlection Meter is being used, place the filled
cuvette carefully on the center of the gpecimen aperture completely cover-
ing it, and teke a reading. Raise the cuvette 1/ inch (6.35 mm) above the
surface of the reflectometer and allow it to 'drop back Into place to settle
the fiber. Take a second reading. Repeat this procedure until successive
readings agree. Check the calibraticn with the reflectence standard as
before and if it has not changed more than 0.3 Becker Value during the memsure-
ments, take the last reflectance reading to be the value for the specimen.
Repeat the measurements if the calibration has chenged more thaa 0.3 Becker Value.
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6+ REPORT

6.1 The Becker Value for the somple uanit is the average of the values
for the specimens measured. '

6.2 The individual values used to arrive at the average value must be
reported.

6.3 Report the Becker Value to the nearest whole mumber.
T« RKOTES

7.1 Becker Value. The reflectance of a specimen relative to magnesium
oxide when 1lluminated at 45° by CIE Source A passing through a Wratten 75
filter and viewed perpendicularly by a receptor whose spectral response 1s
equivalent to that of the CIE Standard observer.

T.2 Reference standards may be obtained from the National Bureau of
Standards, Washington, D. C. 20234 and Photovolt Corporation, 1115 Broedwey,
New York, N. Y. 10010.

T+3 A likely source of error in Becker Value me@surements may be the
departure of the spectral response of the reflectameter from the require-
ments of this method. A practical test for the conformance to spectral
requirements may be made by adjusting the instrument to read correctly o
the Becker Value of & white reference standard then reading the value of
a tan-colored standard that has nearly the same value as the fiber to be
measured. The reading for the latter standard should be within a few
tenths of the assigned values.

7.4 uardner Photometric Unit when eguipped with 45 degree exposure head
and with Corning-h03 and Wratten~75 filters between photocell and specimen
1s sultable. It may be cbtained from Gardner Iaboratories, Inc. Bethesda,
Maryland 2001k, The Photovolt Reflcction Meter, when equipped with Corning
4010 and Corning 4308 filters, is suitable. It may be obtained from the
Photovolt Corporation, 1115 Broadway, New York, N. Y. 10010. The Martens
(vizusl) photameter with Wratten 75 filter over the eyeplece and Standard
Iight Source A of the CIE may be used as in the past, but measurement with
this equipment is less precise and more time consuming then with the photo-
electric equipment. Any photameter conforming to the general requirements may
be used provided it is shown to yield Becker Values in close agreement with
the values obtained with the equipment referred to above. (Appendix I).
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July 10, 1970

APFENDIX 1

PHOTOMETRIC EQUIFPMENT

To qualify photometric equipment for the Becker value test, test at least
25 fiber specimens representing a range of Becker Values from 35 to 55 with
it and with one of the photometers referred o in Section T4, of the test
method without disturbing the surface measured. Plot the results as shown in
Figure 38104 and fit a straight line to the data using the method of least
squeres. In the Becker Value range from 35 to 55, the dlscrepancy between this
lesat squares line and & wnit slope line through the zero intercept should not
exceed 0.5 Becker Value. :

Suggestions for the operation of photoelectric reflectometers follow. Locate
the ingtrument on & bench or table free from vibration. Turn on the current
at least % hour before measurement to allow the instrument to warm up, with
the resulting steadler readings and less fregquent calibration. If the current
18 not steady the reflectcmeter should be operated with a special voltage re-
gulator or fram a storage battery. Check the zero setting before each ugse and
reset if necessary., Cover the sample aperture completely so that no outside
1ight can reach the photocell. calibrate with the reflectance standard before
and efter messurements. Frequent rechecking of calibration 1is essential.
Clean the optical system from time to time to remove dust and dirt and clean
the f1lter before each use. If the component parts of the filter separate
they should be recemented. Follow the ingtructions of the manufacturer of
the reflectometer.
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AFPERNDIX IT
CUVETYE (R SPECIMEN HOLDER

A sultable cuvette for use with the Gardnmer Photocmetric Unit 4s shown in
Figure 3010B. The surface measured is that of the fiber against the window
in the bottom of the cell shown in cross-section in the upper part of "“a".
The fiber is held against the window by the back of the cell shown in "b".

A cell for use with the Photovolt Reflection Meter may be made from & cne-inch
length of 35 millimeter (outside diameter) Pyrex glass tubing, 2 millimeters
wall thickness. The window is made from ophthalmic crown glass, Code #3361
(Corning) or equivalent, 1.6 millimeters plus or minus 0.1 millimeter thick
cemented to one end of the Pyrex tube. Clean cuvettes periodically with a
detergent and water followed by rinsing with alecchol and ether and drying

in a stream of air. After each uge, blow out with air to remove all fibers
and dust. Do not wipe with cloth or soft paper as this will gemerate static
electrical charges, and result in ron-randcm distribution of cut fivers, and
cause incorrect reflectance values.
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METHOD 4010.1
July 10, 1970

IENGTH-WEIGHT RELATION; THREAD; YARDS FER POUND
1. BSCOFE

1.1 This method is intended for determining the length per pound (length
per kilogram) of sewlng thread taken from such packages as spools or cones.

2. TEST SPECIMEN

2.1 The specimen shall be a skein of thread. Unless otherwlse specified
in the material specification, each skein of heavy thread shall conteln not
less than 30 yards (27.% m); each skein of machine or basting thread shall
contain not less than 120 yards (109.7 m).

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specifications, five
specimens shall be tested from each sample unit. '

L, APPARATUS

4.1 Reel, accurate to 0.1 percent, equipped With means for recording
length, applying tenslon, and spreading the thread evenly on the reel.

L.2 Analytical balance or a grain-yarn scale, accurate to +0.25 percent.
5. PROCEIURE

5.1 Unless otherwlse specified, the specimens tested shall be conditioned
and tested under Standard Conditions in accordance with Seetion 4 of this
Standard.

5.2 For threads wound on spools, cones, or similar put-up, the thread shall
be drawn from the top of the package at a speed of 100 to 300 revolutione per
minute of the reel. The thread shall be passed through the guides in such a
way that the tension in the running yarn is sufficient to stralghten it, but
not high enough to cause serious stretching. If the reel hag only one pig-
tail guide per skein, tension shall he applled by taking one full wrap around
the guide. If the reel has two or more guldes, the threed shall pess
straight through the guldes onto the reel, the angle of the guides supplylng
necessary tension.
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5.3 For threads on parallel tubes and large flanged spools, large tubes,
certain warp wound bobbins or similar put up, the thresd shall be
drawn from the side at a speed of 20 to 30 revolutions per minute of the
reel. Judgement must be used in applying tension on threads heving a small
or large amount of itwist.

5.4 The finishing end of the skein shall be tied to the starting end of the
skein in such a mannexr that the knot will not add additional length to the reel
skein.

5.5 The prepared skein shall be Weighed; using an analytical balance or
1 grain-yarn scale, to an accuracy of + 0.25 percent of the total weight.

5.6 Caleulations, The yards per pound (meters per kilogram) shall be
zalculated as follows:

Yards per pound

L

7000 x number of yards in specimen
Weight of specimen in greins

OR

453.6 x number of yards in specimen
Welght of gpecimen in grams

Yards per pound

OR

Meters per kilogram = Number of meters in specimen
Weight of specimen in kilograms

6. REPORT

6.1 The yards per pound (meters per kilogram) of a sample unit shall be
she average of the specimens tested from the sample unit and shall be re-
sorted to the nearest yard (meter).

6.2 The individual values used to arrive at the average shell also be
*eported. '
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July 10, 1970

YARN NUMBER (LINEAR DENSITY) OF YARN FROM PACKAGE

1. SCOPE

1.1 This method is intended for determining the yarn mumber (1ineex
density) of yarn taken from guch packages as conesy. cops, bobbins,
tubes, and similar put-up. Tt is appliceble to single and plied yarns.

2, TEST SPECIMEN

5.1 The test specimen shall be & skein of yarn. The specimen size shall
be as follows:

2.1.1 Indirect system of units (length-weight ratio).
2.1.1.1 Skein length of all singles yarns shall be 120 yards, (109.7 meters).
5.1.1.2 Skein length of plied yarns shall be as follows:

Plied Yarn Eguivalent Singles Numhers

Gotton énd  Linen and Tength to
Spun Rayon Wool Cut Worsted Wool Run Reel for Test
o Yards Meters
20 snd above 56 and sbove 30 and sbove 1l and above 60 5
3 to 20 8.4 to 56 4.5 to 30 1.6 to 11 2k 22
Below 3 Below 8.k Below U4.5 Below 1.6 .12 11

Direct System of Units (Weight per Unit Tength)
Filament Yarns

Below 130 denier 300 275
130 to 650 denler _ 120 110
650 denier and sbove 15 ik
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METHOD 4021.1
3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specificotion, four specimens
shall be tested from each sample unit.

k, APPARATUS AND METEOD CITED
4.1 Apperatus.

4k,1.1 Yarn reei accurate to % 0.1 percent, equipped with means %o record
length, applying tension, and spreading the yarn evenly on the reel.

L.1.2 Analytical balance or grain-yarn acale, accwrate to + 0.25 percent.
h2 Method cited.

L.2.1 Method 4054, muist and Twist Contration; Ply Yerns.

5. FPROCEDURE

5.1 1Unless otherwise specified, the specimens tested shall be conditioned
and tested under Standsrd Conditions in accordance with Section U4 of this
Standard.

5.2 For yarn wound on cones, filling wound bobbins and cops, &nd amall
flange spools or tubes, the yarn shall be drawn from the top of the packege
at & speed of 100 to 300 revolutions per minute of the reel. The yarn shall
be passed through the guides In such a way that the tension in the running
yarn 1s sufficlent to straighten it, but not high enocugh to cause serious
stretching. If the reel hes only one pigtall gulde per skein, tension shall
be applied by taking one full wrap arcund the guide. If the reecl has two or
more. guldes, the yarn shall pass straight through the guides onto the reel,
the angle of the guides supplylng the necessary tensiom.

5¢3 For packsges such as large flanged epools, large tubes, certain warp
wound bobbins or similar put-up, the yarm shall be drawn from the side at a
speed of 20 to 30 revolutions per minute of the reel. If the reel has two or
more guldes, the yarn ehall pass strailght through the guides onto the reel. Judgement

mist be used in applying tensicn on yarng having e small or large amount of twist.

FED. TEST METHOD 5TD. NO. 191
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5.+ The finishing end of the skein shall be tied to the starting end of

the skein in such a menner that the knot will not add additional lemgth to
the reeled skein.

5.5 The prepared skein shall be weighed using an analytical belance or
grain-yarn scale to an accuracy of40.25 percent of the total weight.

5.6 Calculations. The yarn number, using the weight and length of the
skein, shall be calculated using the following formulas:

Indirect system:

Yarn Number N = 453.6

L : =L
gx—g— (v} "gx—%

Yarn Number N, = L x P 453.6 N = LxP 000
7Ty * ey (o) ¥ rregoy X Wy

Direct system ~ Denier:

Denier N = W x 98h? W_x 9000
) T

Denier Ni= W x 9840 000

Wx
(I=C/I00) L (or) Tree7186

Tex Units = 310,034
woolen run mmber

590,541
cotton hank number

885.812
wors"EeE EBEIE numEer

1653.5
Tinen Jei nunber

16535
WGoL ¢ut number

denier
' (synthetics)
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Where:

N - equivalent single yarm number of plied yarn or nuwber of single
yArn.

¥, = true single yarn number, i.e., single yarn mmber prior to plying.

1 - length of single or ply yarn in yards. '

I, - length of single or ply yarn in meters.

W -~ welght of skein in grams.

W, - weight of skein in grains.

453.6 grems in one pound.
7000 grains in one pound.

P -~ numbey of plies in yarn.

¢ - twist contraction In plying, percent (see Method 4054).

Y - yards of No. 1 yarn in one pound. The value of Y for indirect
pysten is:

840 for cotton system {cotton, spun rayon)
300 for linen and wool, "cut" system

560 for worsted

1600 for wool, "run" system

Constant for dlrect system:

9000 for denier, grams per 9000 meters
9840 for denjer, grams per 9_81l0 yards

5,6.1 The yern mmber of a specimen shall be besed on its equivalent

single yarn number. If the finished yarn 1s made up of plied components,
the yarn number is expressed as a multiple of the single yarn number for

the camponent yarns.

Examples:

Cotton, spun rayon end blends - A single yern with an egquivalent yarn
number of 60 would be expressed as 60/1. A plied yarn composed of 3
single yarns of No. 60 and whose equivalent single yarn number may be
for example, 19 or 20 shall be expressed as 60/3.

Wool cub or run, worsted and linen - A single yarn with an equivalent
yarn number of 60 would be expressed as 1/60. A plied yarn composed

FED. TEST METHOD STD. NO. 191
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of 3 single yarns of No. 60 and whose equivalent single yarn number
mey be, for example, 19 or 20 shall be expressed as 3/60.

Filement yarn - A plied yarn of I single yarns of 210 denier, 34
filament shall be expressed as 210/34/4 ply.

6. REPORT

641 The yarn number of sample unit shall be the average of the specimens
tested.

6.1.1 The yarn number in the indirect system shall be reported to the
nearest 0.1 number for yarn numbers O $o0 12 inclusive, and to the nearest
whole mumber for yarn numbers above 12,

6.1.2 Yarn mmber in the direct system shall be reported $0 the nearest
whole number.

6.2 The individual values used to arrive at the results shall also be
reported.

7. m
Tel Caution should be used when making plied yarn determinations because

the amount of coniractior due to twilst will have an effect on the yarn
aumber.
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DIRECTION OF TWIST: YARN, THREAD, CORDAGE
1, SCOPE

1.1 This method is intended for determining the direction of twist of
yarn, thread, and cordage.

2. TEST SPECIMEN

2.1 Unless otherwise specified in the material specification, the
specimen shall be any convenient length.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, three
specimens shall be tested from each sample unit,

4, APPARATUS

4.1 No special apparatus is required for this method, but a'magnifying
glass and pilck needle may be necessary for testing extremely fine yarns.

5. PROCEDURE

5.1 The specimen shall be held in a vertical position and the direction
of the slope of the twist spirals observed.

6, REPORT

6,1 Direction of twist of specimen., The direction of the twist of
each specimen shall be expressed as "S" twist if the spirals conform in
direction of slope to the central portion of the letter "S", and "Z"

twist 1f the sPirals conform in direction of slope to the central portien
of the letter "Z" (see Figure 4050).
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METHOD 5309
6. REPORT

6.1 'The resistance to abrasion shall be reported as the change in charactere
istics as specified in the appliceble test method or material specification.

T» HNOEES

T-1 The hexagongl rods used in this test method mey be purchased from
Karrow Fabrics Institute Imc., 271 North Avenue, New Rochelle, N. Y. 10801
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METHOD S450.1
July 10, 1970

PERMEABILTTY TO AIR; CLOTH, CALIBRATED ORIFICE METHOD

1. BCOFE

1.1 This methoa 1s intended for determining the air permesbility of
cloth, It is recommended for cloths as thin and light as parachute
cloth to those as thick and heavy as blanket material. It may be used
for cloth having an air permesbility frem 0.1 to 5502.0 cubic feet of
air per minute per square foot of cloth. The pressure drop acroes the
cloth may also be varied within wide limits.

2. TEST SPECIMEN

2.1 The specimen shell be a square of cloth a minimumm of 7 inches by
T inches (17.8 cm by 17.8 eom) (®ee 7.2).

3. BUMBER OF DETERMINATTONS

3.1 Unless otherwise specified in the material specification, five
specimens shall be tested from each sample wnit.

4. APPARATUS (Fig. 54504 and 5450B)

k.l Any air permeability instrument which has two oil or oil water mano-
meters, one partly inclined, for measuring the pressure drop across the
cloth under test; the other for measuwring the pressure drop across the ori-
fice. The partly inclined manameter shall be graduated to read pressure
in iInches of water.

k.1.1 The partly inclined mamameter shall have one end left open to
the atmosphere and the other euc attached to the cylinder between the
air orifice and the specimen. The vertical manometer sheall have one end
attached to the cylinder between the orifice and the fan, and the other
end to the cylinder between the orifice and the cloth.

4.2 Ieveling screws and a micrometer plunger for setting the meniscus of
the inclined manometer to Mzero” when no air 1s being drvawn through the cloth.
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4.3 An oil reservoir for each ménameter. The reservoir for the vertical
manometer shall have a large area in comparisén to the cross sectional )
area of the mancmeter. :

b, Nine air orifices having the following nominal diameters in millimeters:
100, l.]"" 2.0, 300’ h‘oo, 600, 8.0, ll.o and 16.0.

4.5 Cylindricel chamber approximately 16+1/2 inches (42.9 cm) long and 6
inches (15 cm) in dismeter containing a partition near the middie equipped
to hold the alr orifice. A cloth orifice over which the specimen is placed
shall be at one end of the cylinder, and & motor-driven suction fan shall be
at the other end of the cylinder.

L6 A 3 pound (1.36 kg) beveled ring and clamp, attached if desired, so as
to hold the specimen under tension and in & smooth condition against the
cloth orifice.

4.7 Rheostat(s) used for varying the speed of the motor which drives
the suction fan.

4.8 A removable attachment to vary the cloth orifice to allow readings
from 0.1 to 5502.0 cublc feet of air per minute per square foot of cloth.

5. PROCEDURE N

5.1 Unless otherwise specified in the material specification, the pressure
drop across the cloth shall be 0.5 inch (12.7 mm) of water. )

5.2 The specimen, which shall no% have been previously folded, creased,
or in any manner reformed, shall be placed across the cloth orifice and
the beveled 3 pound (1.36 kz) ring 2nd clemp shall be placed over the cloth
to hold the specimen under a slight tension and in a smoocth condition. Alr
shall be drawn through the cloth and through the calibrated orifice by means
of the suction fan.

5+.2.1 The appropriate size of orifice to use for a cloth, whose approx- -
Imate alr permeability is not known, ie determined by 2 trial run.

5.3 'The pressure drop across the cloth, measured on the inclined meno- -
meter, shall be adjusted to the regquired pressure drop by adjusting the
speed of the suction fan motor. The pressure drop across the orifice shall
then be noted on the vertlcal mencmeter. The volume of air passing through
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the cloth shall be calculated from this value and the calibration of orifice.
Due to wvarilations Iin machines available, calculation of air volumes shall
be performed in accordance with manufacturer's instructions.

5.3.1 The pressure drop indicated by the vertical manometer shall not
be less than 3 inches (7.6 cm) nor more than 26 inches (66 cm).

6. REPORT

6.1 Unless otherwise specified in the material specification, the air
permeabllity of the specimen shall be expressed in cubic feet of air per
minute per square foot of cloth at a pressure drop of 0.5 inch (12.7 mm)
of water across the specimen.

6.2 The air permeability of the sample unit shall be the average of the
results obtained from the five specimens tested and shall be reported to
the nearést 0.1 cubic foot.

6.3 Each individual value utilized in expressing the final result shall
be reported.

7. NOTES

7.1 The oil used is "Meriam red 0il" and can be obtained from the Meriam
Instrument Co., 10978 Madison Avenue, Cleveland, Ohio 44102, An air

~ permeability apparatus of the type described may be purchaed from the

Frazier precision Instrument Company, 210 Oakmont Avenue, Gaithersburg,
Maryland 20760,

7.2 A 0.0412 square foot area of cloth through which the air passes for
approximately 200 cubic feet when using a 2 3/4 inch diameter opening and
a 0.0077 square foot area for 5502 cubic feet when using a 1 3/16 inch
diameter opening have been found satisfactory for the described uses.
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METHOD 5556.1
July 10, 1970

J MOBITE LAUNIRY EVALUATION FOR TEXTILE MATERIALS

1. SCOrE

1.1 This method 1s Iintended for use where it is desired to reproduce,
by means of a& laboratory procedure, changes in dimensions of woven or kmitted
cloth (wool, cotton, synthetics, and blends) and measure the durability ot
efficlency of functional finishes by two dlfferent laundering procedures which
simulate field conditions. The title of the procedures, i.e., "wool" and
"cotton" are so designated to 2llow for easy reference in procurement docu-
ments. This test method allows for two genernl temperatwre ranges of launder-
ing and the end use applicction and detail specification will determine the
laundering procedure to be followed in evaluating the wide range of textile
miterials to which it is applicable. It also allows for determining the
launderability of battings and feathers.

2. TEST SPECIMEN

2.1 Specimens for determining dimensional stability. Unless otherwise
gpecified, the following shall apply:

2.1.)1 Woven or warp knitted (single layer) cloth. The specimen shall be
a square of cloth 22 inches by 22 inches (56 cm by 56 em) except for wool cloth,
then the specimen shall be 24 inches by 2l inches (61 ecm by 61 cm).

2.1.2 (Circular and tubular knit cloths. The specimen shall be 22 inches
(56 cm) in length and the width of the cloth as received.

2.1.3 Cloths 22 inches (56 cm) and less in width. 'The specimen shall be
at least 22 inches (56 cm) in length and the width of the cloth as received.

2.2 Specimens for evaluating durabllity and stability of functional finishes.
Unless otherwise specified, the following shall apply:

2.2.1 Specimens for evaluating flame resistant finishes. The speclimen
shall be an 18-inch (k6 em) square of cloth.

2.2.2 Specimens for evaluating water resistant and other functional
finishes as specified. The specimen shall be 1 lipear yard (91 cm) full
width of the cloth.
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2.3 Specimens for detemmining the leunderabllity of battings. The specimen
shall be a 26-inch (66 cm) square of batting prepared as specified in 5.1.

2.4k Specimens for determining the launderability of feathers. The specimen
shall be approximately 1 ounce (28.4 grams) of feathers prepared as specified
in 501-

3. NUMBER OF DETERMINATIONS

3.1 Dimensional stability. Unless otherwise specified in the material
specification, three specimens from each sample unit shall be tested in each
of the warp or wale and filling or course directlons.

3.2 Evaluating functional finishes and determining launderability of
battings and feathers. The number of cycles of laundering (see 5.2.4) and
the specific evaluation criteria shall be as specified in the material spe-
cification. The material enccmpassed In the sample unit for testing and the
number of determinations for each criteria shall be as specified.

s, APPARATUS AND REAGENTS
4.1 Apparatus.

4.,1.1 Wash wheel. A cylindrical wash wheel of the reversing type shall
be used. The wheel (cageg shall be 20 to 24 inches (50 to 61 cm) inside
dismeter and 20 to 24 inches (50 to 61 cm) inside length. There shall be
thyee fins each approximately 3 inches (7.6 cm) wide extending the full

length of the inside of the wheel. One fin ghall be located every 120

degrees around the inside diameter of the wheel. The wash wheel shall

rotate at & speed of 30 % 4 revolutions per minute and shall reverse a
minimum of 3 times per minuwte. The water inlets shall be large enough to
permit £11ling the wheel to an 8-~inch (20 cm) level in less than 2 minutes,
and the outlet shall be large enough to permit dlscharge of the same amount

of water in less than 2 minutes. The wash wheel shall be equipped with a

pipe for injecting live steam that shall be capable of raising the temperature
of water at an 8-imch (20 cm) level from 100° to 140CPF (37.8° to 60°C) in less

then 2 minuwtes. The water shall be thermostatically controlled to maintain the

required temperature in the cotton and wool procedures of 5.2.2 and 5.2.3.
4,1.1.1 The wash wheal chall be equipped with & thermometer or other

equivalent equipnent for determining the temperature of the water during the
washing and rinsing procedures, and with an outside water gege.
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4L.1.2 Preheating tenk or other device. A preheating device to supply
water in quantity within + X% (& 2.2°C),

4,1.3 Extractor. A centrifugal extractor with a perforated basket,
approximately 11 inches (28 cm) deep by 17 inches (%3 cm) in dlameter with
an operating speed of approximately 1500 revolutions per minute.

L.1.4 Drier. A drier of the rotary, tumble type having a cylindrical
basket approximetely 36 inches (91 cm) in diemeter and 24 inches (61 cm)
in length and rotating at 35 + 2 revolutions per minute. The drier shall be
capable of maintaining a minimum stack temperature of 120°F (48.9°%¢) during
the entire drylng cycle of the standard load. The stack temperature shall
be measured 20 #+ 2 inches (50.8 = 5 cm) from the exhaust opening of the drier.

4.1.5 Pressing equipment. Any flat-bed press capable of pressing a specisien
2k inches (61 cm) squere or a hand iron weighing approximately 6 pounds (2.7 kg)
mey be used as an alternative. The flat-bed press or iron shall be capable of
belng controlled to maintain the temperature between 248° to 305% (120° to 151.7°%C).
4,1.,6 Measuring scale. A scale graduated fo 1/8 inch (1 mm).
4.1.7 8cale or bvalance capable of measuring accurately tot0.5 gram.
4.2 Reagents.

4.2,1 Synthetlc detergent. Meeting the requirements of MIL-D-43362,
Detergent, Laundry (Anionic-A Standard for Testing).

4.2.2 8our. Meeting the requirements of P-8-683, Souwr, Laundry, (¥louri-
dated) Type I, (mixture of sodiwm silicofluoride and sodium acld fluoride).

4.2.3 Weter of not over 50 parts per million hardness.

5« PROCEDIRE

5+) Preparation of specimen. Prior to initial markings for determining
dimensional stability and prior to determining the change after laundering,
the cloth shall be brought to equilibrium under standard atmospheric condi-
tions as defined in Section k. When evaluating woolen cloth, the edge shall
be slit by diagonal cuts at intervals of about 6 inches (15 em).

5.1.1 Preparstion of specimen for dimensional stabllity.
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5.1.1.1 Woven or warp knitted (single layer) cloth. The three §3) speci-
tens required in 3.1 shall be selected from the cloth (sample unit) a2

follows: One specimen from each side of the cloth to within 3 inches (7.6 cu)
i the selvage and one specimen from the center of the cloth. ¥No two specimens
thall contain the same filling yarns or courses. The specimens shall be

l21d without tension on & flat surface, care belng taken that the cloth is

ree from wrinkles or creases. Three distances, each & minimum of 18 inches
(45 cam) shall be measured and marked off parallel to eech of the warp or wale
md f11ling or course directions of the specimen. The distance sheall be a
sinimem of 6 inches (15 cm) apart and 1 Inch (2.5 cm) from any edge of the
ipecimen. The dlstance may be marked with indelible ink and a fine pointed pen,
r by sewing fine threads into the cloth, or by stamping machines. The
easured distance shall be parallel to the respective yarns.

5.1.1.2 Circular and tuvbular knit cloths. Three distances, each a mini-
om of 18 (45 cm) shall be measured and maArked off parallel to the wale
lirection of the specimen. The distance shall be a minimm of 6 inches (15 cm)
mrt.

5.1.1.3 Cloths 22 Inches (56 cm) and less in width. Three distances, each a
tnimum of 18 inches (45 cm), shall be measured and marked off paraliel to the
rarp or wale direction. Three width measurements shall be made and marked off
ilong the full width of the cloth parallel to the £illing or course directiom.
he distance shall be a minimm of 6 inches (15 cm) apart.

5.1.2 Preparation of specimen for laundering of batting. The 26 inch (66 cm)
iquare of batting shall be sewm between two pleces of cottom balloon cloth
:onforming to MIL-C-332, type I, class 2. The bonded batting shall be placed
retween the two pleces of balloon cloth with the warp directics of the cloth
:0inciding with the length direction of the batting. The assendbly shall be
scmpletely stitched on all four sides approximately 1 inch (2.5 cm) in from
she outer edges. In addition, the assembly shall be stitched st 6-inch (15 cm)
Intervals in the warp direction ylelding 4t chennels in the test specimen.

5+1.3 Preparatfon of specimen for laundering of feathers. The one ounce
ipecimen of feathers shall be sewn in & 17=- by G-inch (43 by 15 cm) cotton
alloon cloth bag conforming to MIL-C-332, type I, class 2, Care shall be
taken in constructing the bag to insure that seams are tight and strong to
wwevent against loss of feather material,

5.2 The procadure to be followed, 1.e., cotton or wool, shall be specified
in the end item specification or procurement document.
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5.2.1 Standard loads. Unless otherwise specified in the material speci-
fication, the following standard loads comprising the specimen under test
and clean ballast of comparable size, weight and type of cloth shall be
utilized.

5.2.1.1 Cotton Laundering procedure. A total weight of 20 pounds (9.1 kg)
conglsting of specimen and ballast.

5.2.1.1.1 Cotton laundering procedure when evaluating flame resistant
finishes. Twenty-four 18-inch (46 cm) squares of cloth consisting of specimen
and ballast.

5.2.1.2 Wool laundering procedure. A total weight of 20 pounds (9.1 kg)
conslsting of specimen and ballast.

5.2.2 Cotton lasundering procedure. Water of not over %0 peris per million
hardness at the required temperature + 4°F (+ 2.29C) shall be introduced into
the wash wheel to the designated level. The schedule of table I shall} be
followed. At the end of each time interval, the machine shall be stopped,
drained without removing the load and refilled to the proper level before start-
ing again. The wheel shall be 1n motion a total of 22 minutes during the period
of testing. After laundering, the standard load shall be extracted in two equiv-
alent porticns, a minimm of 3 minutes each. The specimens shall be separated,
opened to full width and dried together with the ballast at 180° to 210
(82.2° to 98.9°C) for 45 to 60 minutes in a rotating tumble drier.

TABLE I. Cotton laundering schedule ( see 7.4 )

Water Level Temp Time
Operation Composition {Inches) (°F.) (Minutes)
1. Suds Synthetic detergent 6 (15 em)} 100 (37.8°C) 5
(25 grams)
2. Buds Synthetic detergent 4 (10 em) 1h0 (60.0°C) 5
(15 grams)
3. Rinse 8 (20 em) 140 (60.0°C) 3
L. Rinse 8 (20 em) 120 (48.9°C) 3
5. Rinse Sour (2% grams) 8 (20 em) 100 (37.8°%) 3
6. Rinse 8 (20 em) 100 (37.8°C) 3
]
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5.2.3 Wool laundering procedure. Water of not over S50 parts per million
hardness at the required temperature + 4Op (i 2.200) shall be introduced
into the wash wheel to the designated level. The schedule of Table IT shall
be followed. At the end of each operation, the machine shall be stopped,
drained without removing the load, and refilled to the reguired level before
starting again. At the beginning of the fifth operaticn, water shall be
admitted into the wash wheel to a level of 8 inches (20 em), the laundry sour
added in the quantity required, and the machine run 4 minutes before stopping
and draining. After laundering, the standard load shall be extracted in two
equivalent portions for five minutes each. The specimens shall be separated, ogened
to full width and dried together with the ballast at a stack temperature of 130
to 180°F (54.4%0 82.2°¢) for 30 to 45 minutes.

TABLE II. Wool laundering Schedule ( see 7.4 )

Water Level Temp Time

Operation Composition (Inches ) (°r.) (Minutes )
1. Suds Synthetic detergent 7 (17.8 em) 100 (37.8°C) 5

(25 grams) o
2, Suds Synthetic detergent 7 (17.8 cm) 100 {37.87¢C) 5

(15 grams)
3. Rinse 8 (20 em) 100 (37.8%) 3
4, Rinse 8 (20 em) 100 (37.8%) 3
5. Rinse Sour (24 grams) 8 (20 em) 100 (37.8%) K

20

5.2.4 laundering cycles. When the requirement in the end item specification
requires more than one laundering, thblccmplete cycle of washing, extraction,
and drying shall be performed the number of times specified. Pressing need
only be performed once.

5.3 Pressing.

5.3.1 Pressing of cloths for dimensional stability. The dry specimen shall
be allowed to cool a minimum of S minutes and shall then be sufficiently
molstened with water to allow good pressing, This wetting of the specimen
shall be accomplished by a spray nczzle set for fine mist or by applying wet
cotton cloths weighing 6 to 8 ounces per square yard and having wet pickup of 90 to
100 percentapplied to the face and back of the cloth and allowed to stand in
contact approximately 2 hours. If necessary, a platen weighing not more than
two times the welght of the cloth area covered, may be used to apply a
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mederate pressure against the cloth to permit transfer of +the moisture from
the applied cloths to the specimen. The specimen shall be permitted to re-
main in this condition for 5 minutes, smoothed to remove wrinkles but not
distorted, and then pressed either with a flat-bed press or hand-iron. The
head of the press or the hand-iron shsll be at a temperature of 248° to 302o F
(120° to 150" C).

5.3.2 When a hand-iron 1s used, the iron shall not be slid back and forth
on the specimen, but simply pressed down upon it in a manner simulating the
action of a flat-bed press.

5:.3.3 TUnless otherwlse specified in the material specification, knitted
cloths and functionally finished cloths other than those for shrink-resistant
testing, battings, and feathers, shall not be molstened or pressed.

5.4 Evaluvation.

5.4.1 Evaluation of cloth for dimensional stability. The specimen shall
be laid out without tension on a flat surface in the standard atmosphere

until moisture equilibrium is reached. Care shall be taken that the speci-

men is smooth and free from wrinkles or cresses. The previously measured
distance marked on the specimen shall agein be measured in both the warp or
wale and filling or course direction.

5.%.2 Evaluation of functional finishes, battings, and feathers. The cri-
teria emplcyed in evaluating functional finishes shall be as specified in the
applicable end item specification.

5.5 Calculation of results.

5.5.1 The dimensional stability of the specimen shall be calculated as
follows:

Shrinkage, percent = A = B 10p
A

Where: A
B

average of initisl measurements (3 specimens).
average of measurements after laundering (3 specimens).

o

6. REPORT

6.1 Dimensional stability.

FED. TEST METHOD STD. NO. 191



METHOD 5556.1

6.1.1 The shrinkage of the sample unit in the warp or wale direction and
in the f£illing or course direction shall be the average of the gpecimens tested
from each directlion, respectively, and shall be reported separately to the
nearest 0.1 percent.

6.1.1.1 When a test result registers elongation rather than shrinkage,
each elongation result shall be prefixed with a minus sign with both the
minug sign and the wlue inclosed in parenthesis.

6.2 Durability or stability of functional finishes.

6.2.1 Reporting the results in the evaluation of functional finishes
shall be as specified in the applicable end item specification.

6.3 Iaunderability -of battingsand feathers. The reporting of results
in the ewluation of launderability of battings and festhers shall be as
specified in the applicable end item specification.

6.4 Fach individual value utilized in expressing the final result shall
be reported.

T. NOTES

T-1 The wash wheel and drier as described may be cbtained from Robert Ewing
& Sons, P. O. Box 454, Troy, New York, 12181.

7.2 The pressing equipment and extractor may be obtained from Robert Ewing
& Sons, P. 0. Box 4Sh, Troy, New York, 12181; American Iaundry Machinery
Industries, 5050 Section Avenue, Cincinnati, Ohio, 45212 and Troy Laundry Machinery,
East Moline, Illinois, 612hk,

7.3 Synthetic Laundering Detergent (under the name of Igepon T-73) may be
obtained from GAF Corporation, Dyestuff & Chemical Division, 140 West 5let
Street, New York, N. Y., 10020.

T.h The water levels shown in the tables are based on a wash wheel
with 24 inch (61 cm) inside diameter and 24 inch (61 cm) inside length.
The following table shows the volumes of liquids corresponding to these
water levels:

TABLE I1I
Water __Level in
the Wash Wheel Volume
I_nches om Gaellons Liters
L 10.0 9.3 35.0
(3 15.0 4.3 shk.0
7 17.8 17.5 66.2
8 20.0 20.5 TT7-5
10 25.h 26.2 99.2
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METHOD 576L
July 10, 1970

IRSECT RESTSTANCE OF TEXTTIE MATERTATS
1. SCOPE

1.1 This method is intended to be used to evalnate the effectiveness of

chemical insect deterrents applied to textile materials, This is accomplished

by measuring quantitatively the amount of feeding (extent of damage) by a
specified mmber and type of insects for a prescribed time under controlled
temperature and humidity.

2, TEST SPECIMEN

2.1 The specimen shall be free of any sclvents or carriers used in the
application of chemical treatments and of any solvents or auxiliary agents '
uged in subsequent durability tests.

2.2 The required specimens shall be as follows:
2.2,1 Treated specimens

2.2.1.1 Cloth., Each specimen sball have an area of two square inches
and cut from the sample unit so that no two specimens contain the same

warp anﬂ./or filling y=rns,

2.2,1.2 Yarn. Each specimen shall be prepared by uniformly winding one
lgyer of yarn on a square or rectangular piece of glazed cardboard, glass,
or metal with an area of two square inches., The surface of the cardboard,
glass, or metal shall be covered substantially by the yarn.

2.2.1.3 Carpet. Each specimen shall have an area of two square inches
and cut from the sample unit so that no two specimens contain the same
warp andfor £illing yarns. The edges of the specimens are secured by
coating the backing yarns with cellulose nitrate dissolved in acetone. For
the cloth weight loss method, specimens are prepared by stapling pieces of
yarn removed from the sample unlt to pieces of glazed paper, each baving an
airea of two square inches so that the surface is covered. substantially by

the yarn,
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24242 Untreated Specimens., The specimens shall be as specified in 2,2,1
:xcept that they shall be cubt from the same material as in 2.2.1 before it
s been treated with insect deterrent.

24243 Standard Control specimens, The specimens shell be as specified in
2,2.,1 except that they shall be cut from s standard control cloth,

3., NUMBER OF DETERMINATIONS

3.1 TUnless ctherwise specified in the materisl specification, four speeci-
nens shall be tested from each sample unit.

i, APPARATUS, MATERIALS, INSECTS

4,1 Apparstus,

4.1.1 Test Cages., Each cage may be any glass or metsl flat-bobtomed
rontainer large enough te permit the test insects to be either in contact
7ith or off the horizeontally placed test specimen, It must be well ven-
tilated and provided with a 60-mesh metal screen cover,

4,1,2 Wo. 3 Gooch crucibles.

4.1.3 Apelytical balance accurate to + 0.2 milligrams,

4,1.,4 Incubator - capable of maintaining a temperature of 27° + 1°C and
¥ relative hmidity of 55 + 5 percent and light excluded.

L.1.5 U.8, Stendard Sieve Series Screens Nos. 8, 14, 16, 20, and L0,

4,1.6 Forceps,

h.1.7 Soft Hair Brush.

L,1.8 Alr vacuum apparatus.

4,2 Materiel,

h,2,1 Standard control cloth - pure, undyed, scoured wool fabric (see T+1).

4,3 Insects.

4,3.,1 Black Carpet Beetle {Attagenus piceus (Oliv.),(See 7.6). Larvae are used
‘rom cultures mainteined as described in Appendix., Iarvae must be in the
reight renge of 6 to 7 milligrems each, and of such a size that they pass

shrough & U.8, Stenderd Sieve Series No. 14 sieve, and are retained on a No. 16
sleve as described in Appendix.
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4.3.2 PFurniture Carpet Beetle {Anthrenus flavipes (LeConte), see 7.6 larvae
j from cultures meintained as described in Appendix may e used as alternmative
test Imsects with the black carpet beetle.

4.3.3 Webbing Clothes Moth (Tineals bissellielle (Hum)see 7.6). larvae are
used from cultures maintained as deseribed in Appendix Iarvoe mut be
25 to 27 days 0ld as measured from the date of egg deposition to the time
they are put on test since older larvae mey pupate during the test period.

5. PROCEDURE
5.1 Comtrol specimens for insect activity.

5.1.1 Control specimens of the stamdard control cloth shell be exposed
to the same conditions as the test specimens.

5.1.2 Pach lot of cloth used for control spesimens and lots of cloth
used as rearing medium shall be thoroughly checked to determine suitadility
prior to use.

5.2 Exerement weight method for carpet beetles.

5.2.1 Three sets of specimens of four specimens each, one set from the
material %o be tested, one set from the umtreated material and one set from
the standard comtrol cloth prepared as specified in paragrapk 2 shall be
freed of axy loosely adkering dirt or dust,(see 7.7), dnd pldced face down in
separate test cages. The four specimens of wntreated material tested are

) for comparison purposes only.

5.2,2 Ten larvae as specified in 4.3.1 or 4.3.2 are placed on top of
each specimen and the cages covered with 60-mesh screening.

5.2.3 The coages containing the test specimens and larvae are kept Por
14 days at 27° + 1°%C , 8rd 55 + 5 percent relative humidity. Light
shall be excluded.

5.2, Immediately after the 1% .day period, remove and record the number
of living and dead insects. Survival counts shall be made in all cases.
Blnce they are importsnt in demonstrating the vitslity of the test larvae.
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5.2.5 Damage to & test specimen is determined by the quantity of excrement
leposited on the test specimen during the time period.

5.2.5.1 Remove the test specimen from the cage and by alternately tapping
and brushing, transfer all loose material, excrement, exuvial, etc., back
[ato the test cage.

5:2.5.2 Traasfer contents of test cage into a No. 3 Gooeh crucibkle and,
sy repeated tapping of the crucible, the excrement is sifted through the
perforations into ome of & pair of maiched watch glasses. For the purpose
of this test all the materfal that sifts through the perforations of the
Jooch crucible shall be construed as excrement.

5e2.5.3 VWeigh the excrement on am amalytical balance accurately to the
searest 0.2 milligram and record.

5.2.6 Evaluation.

5.2.,6.1 The testspecimen iz considered satisfactorily resistant to carpet
seetles if an average quantity of excrement of not over 5 milligrams per
ipecimen 1s deposited,provided that no single specimen shows more than 6
ailligrens of excrement and that under the same conditicns, the controls show
wa average quantity of excrement of mot less than 15 milligrams per specimen.

5.2.6.2 The test is Invalid if the gquamtity of excrement deposited om the
:ontrol specimens averages less than 15 milligrams per speeimen, or if less
than 90 percemt of the combrol larvae survive. '

5¢3 Cloth welght loss method for carpet beetle and clothes moths.

5e3.l Three sets of specimen of eight specimens cach, ome set from the
mterial to be tested, one set from the wntreated material and one set from
the staxdard comtrol cloth are used for this method. Xour specimans fram
rach set shall be used for feeding tests and the other four shall be used
as hunidity checks. The apecimens from the untreated material are tested

for comparison omly.
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9¢3+1.2 The four specimens from each,set that are used for hmidity checks
are exposed to the sawe conditioms as the feeding test specimens except that
larvae are not used. A change im the welght of the humidity check specimens
be due to change in molsture content only and shall be used to adjust

veights of the feeding test specimens.

«3.2 The feeding test specimens and the humidity check specimens from
set are freed of any loosely adhering dirt: or dust and placed in sepa-
test cages at 27° + 1°¢ and 55 + 5 percent relative humidity for
U8 hours before welghing.

FE

iy

5¢3.3 Welgh the specimens on an analytical balance to the nearest 0.2
ml1ligram alternating the weighings between the test specimens and the humi-
dity check specimens and record in the order of the weighings.

5.3.1 %en larvae of the required inseet (%.3) are placed on sach feedlng
test specinmen and the test ctuges covered with sh screen.

5¢3s5 The test specimens and humidity check specimens are kept for 1% days
at 27° + 19¢C and 55 + 5 percemt relative midity. Iight shall be ex-
elnded.

5e3.6 Immediately after the 1% day periocd, remove and record the number of

living and dead insects. Survival counks shall be made in all cases. since thev
are important in dezonstrating the vitality of the test larwae.

- 5e3.T Damage to the test specimens is determined by welght loss of the
™~ specimen due 10 the feeding of the larvae as follows:

e

5¢3.7.1 Brush the specimens to free them of all loose waterial such as
excrement, webbing cast skins, loose fibers etc. Forceps sre wsually
necessary to remove masses orwe‘bbhgamlemrmb:trmclutheswth,tut
specimens and containers.

Fe3aTs2 ﬂecleanedtestspeciueuandthehmiditycheckspecimﬂmn
be reconditioned at 27° + 1°¢ and 55 + 5 percemt relative humidity for
not 2ess than 24 Rours.

5¢3-7-3 The test specimens, and the humidity check specingnz skall be
welghed on an amalytical balance to the mearest 0.2 milligrems and recorded
;.ns'u;ealm manner as specified In 5.3.3 and under conditions specified 1n
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543074 Humidity check shall show not more than 5 perceamt variatios ia
welght before and afier the test,

5s3.7«5 The loss of weight, in milligrams, due to the feeding of the test
larvae, se adjusted for humidlty chenges, shall be calculated as follows:

where: L = adjusted loss of welght In milligrame due to insect feeding;
A v gverage welght of the four test specimens hefore testing;
B & average weight of the four humldity comtrol specimens before
testing;
C = average welght of the four humidity comtrol specimene after

testing;
D © average welght of the four test specimens afier testing.

This formula is applicable regardless of whether the humidity comtrol
specimens galnm or lose weight.

53 .8 Evwmluation

5.3¢8.1 The test textlile is considered satisfactorily resistant to the insect
pests used, if the average loss of welght due to feedinmg is not more than 8
milligrams, provided that under the same comditions the average loss in weight
of the control specimens ls not less than 30 milligrams. No individuzl test
specimey shall show more than 10 milligrams loss in welight.

5.3.8.2 The test is invalid if the amount of feeding results im less than
30 milligrams average weight loss per control specimen or less than 75 percent
of the control larvae survive,

6. REPCRT

6.1 Excrement welght method, 5.2, The specimen tested shall be reported
as "pass" or "fail" and the report shall also contain the following infor-
mationa

6.1.1 Veight of excrement in milligrams of eachiest specimem and standard
control specimens. The mmber of larvae alive at the conelusion of the test.

FED. TEST MBETEOD STD, K. 191
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6.2 The cloth loss method, 5.3. The specimens tested shall be reported
as "pass" or "rall" and the report shall also contain the followimg infor-
mation.

6:2.1 Individual welghts of the test specimens and humidity check speci-
mens before amd after the testing.

6.2.2 Toss in weight of each test specimen and standard combrol specimenm.
6.2,3 Nusber of larvae alive at the conclusion of the test.

6.2.4 Muber of larvae pupated.

Te NOTES

7.1 AATCC moth test cloth is a standard pure, undyed, scoured wool fabric
and is avallable from Test Fabrics, Inc., 55 Van Dam Street, New York, K.Y.
10013,

7.2 May be ordered from Ralston Purisa Company, P.O. Box 240, Davenport,
Towsa,.

T«3 Available locally or from Genmeral Foods Corporation, P.0. Box 60,
Youagstown, Ohio,

Te  Yeasts which have proven satisfactory are (a) Brewer's Yeast Powder,
Mead Johnson Compawy, avallable at most drug stores; (b) Dry Brewer's Yeast,
U.5.P. from Yeast Producte, Inc,, 455 Fifth Avenue Pattersom, W.T. with &
minimm potency, per gram, of 150 micrograme thiamine, 45 micrograms rikc-
flavin and 400 micrograms niacin,

T+5 Avallable from National Sea Products ITD., 39 Upper Water Street »
Ralifax, Nova Scotia, Canada.

7.6 Avalleble from Crop Protectloa Imstitube, Durham, New Hampshire 0382k
and Wisconsin Alime?.Research Foundatiom, P,0. Box 2037, Madisom, Wisconsin

33701,

T.T Ko. 3 Speclal Filter Cloth from Mechamical Felt and Textiles Company,
50 W 18th St., Weehawkea, N. J. aad No. TO105 all-Wool Felt Color 10 White ’
from the Americem Felt Company, 315 Fourth Avenue, New York, N.Y.. Specifics
fabrics used for rearing mothx must be free from insecticides.
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7.8 It 1s extrersly important that contamination, dirt, and dust be re-~

moved from the test specimens simce it could be included later in the excre- )
ment weight. The test spacimens, if their comstruction permits, cém be

vacuumed with the open end of a vacumm cleaner hose nozzle to remove dirt

and other particles which might interfere with the subsequent determinatiom

of the excrement welght. It 15 suggested that each specimen be cleaned

further by alternately tapping and brushing the specimens to rid them of

amy loose material such as dust, immedlately before the specimems are sub-
jected to testimg.
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July 10, 1970

APPERDIX
FROCEDURE FOR REARTNG AND HANDLING TEST IRSECTS
1. SCOPE

1.1 The standardized procedure for rearing test insects is an essential
part of the standard test procedure for determining resistance of fabrics to
insect pests. The following procedures are to be used Ffor rearing the black
carpet beetle (Attagemus piceus (Oliv.)), webbing clothes moth (Tineala
bisselliella (Hum)), and furniture carpet beetle (Anthremus flavipes {LeConte)).

2. APPARATUS; MATERTAT,

2,1 Rearing containers, wide mouth glass jars of 1 or 2 quart capacity or
any other suitable type container such as mason jars, battery jars, or tin
cans with lids replaced by coarse filter paper, screen, or cloth covers,

2.2 Oviposition Cage. A tin can 63 inches high and 6 inches in diameter.
The bottom is removed and replaced with 16-mesh screen wire. Wool Ffiannel
is piaced beneath the screen and supported in place by a cardobard circle
fastened with masking tape to the rim of the can, A closure for the culiure
Jars is soldered in place in an jinverted position in the cemter of the 1id
of the can and an opening 2 inchesg in dimmeter is cut in the can 1id within
the area inclosed by the closure.

2.3 Rearing medium.

2e341 Clean, scoured, undyed wool cloth supplemented with about one
teaspoonful of autoclaved (15 pe.s.i. for 15 min.) dry Brewer's yeast or
fish meal to each 30 grams of cloth., (See 7.4, 7.5).

2,3.2 Purina Laboratory Chow Meal (see T.2) which passes through U.S. Standard
Sieve Series Screen No. 16, with the coarse fraction discarded, or

22343 95 percent by weight Gaines Dog Meal ground to pass through No., 20
screen plus 5 percent dry Brewer's yeast. (See 7.3, T.h).
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2.4 Fumigant Carbon disulfide,
2.5 Mold inhibitor Propionic acid.
2.6 Soft bair brush,
2,7 Kraft paper.
2.8 Entomological forcepts,
2.9 1/2 inch (13 mm) glue brush,
3. PROCEDURE
3.1 Black Carpet Beetle.

3.1.1 Sterilized the rearing medium to kill mites or insects that may be
present. This may be done by an efficient fumigant {1 cc carbon .disulfide per
gallon) preferably in sealed glass containers for one week, dry hsat (8030 for
four hours or 100°C for one hour) or autoclaved at 15 p.s.i. for 15 minutes,
Fumigated medium must be spreed in shallow trays and cured in a ventillated
hood for one or more days. OVverheating msy destroy the food value of the medium,

3.1.2 Btore the siterile medium in sealed containers. Before using, dry
the medium and adjust to 13 percent moisture by adding distilled water.

3.1.2,1 To dry the medium spread s quentity of medium to a depth of one- O
half to three-fourths of an inch in trays and dry to a constant weight (30 42

to Ui hours). in a forced draft oven at 66°C. Cool the medium and temper o,
13 percent moisture immedigtely.

3.1.,2.,1.1 Tempering tc 13 percent moisture, . Determine the totel weight of the
medium and for =ach 100 grams, prepare 15 milliliters distilled water plus
0.38 milliliters propionic acid., Sieve the medium through a No, 20 screen,
Add the combined water smd propionic acid to the coarse fraction retained
on the screen. Finally pour from tray to tray severl times, pass through
a No. 16 screen and place in sealed containers until needed for cultures.

The finel mixture should contain 13 percent moisture ard 0,38 percent propionic
acid,

3e1e3 The rearing room or Incubator sghall have a constant temperature of
27° + 1°C and a relative humidity of 55 + 5 percent.

3elsl Maintenance of cultures., It is possible to meintain cultures of
the black carpet beetle so that larvae of testing size and age are svailable
at all times, This can be sccomplished only when overcrowding is prevented
and cultures sre kept well supplied with food.
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43.1,5 The black carpet beetle completes its 1life cycle in 8 to 10 months
when reared and handled under optimum conditions as follows:

3.1.5.1 Once each week, pass maburing stock larvae culbtures through a
U. S. Standard Sieve Series Screen No. 16 and collect adults and prepare
separately. The majority of the pupme and the mature larvae can be se-
parsted by spreading them out on Kraft paper. The larvae tend to cling
to the paper when it is rolled and tilted to an upright position over g
pan, The pupae fall into the pan and then the clinging lsrvee can be shaken
into another pan. & No. 8 screen is useful for separating the smell num-
ber of lervee still remaining with the pupae. The pupse are kept in & screen
covered jar for one week for emergency. Count out 50 adults at random and
measure their volume in .a 15ce centrifuge tube. The volume of 50
adults should be 1,2 to 1,5 cc if they sre developed nommally, Trans-
fer the adults to a pint jar three-fourths full of rearing medium {containing
13 percent water). Cover the jar with a filter paper 1lid and set aside to age at
27¢ + 1°C, and 55 + 5 percent relative humidity.

3.1,5.2 The majority of eggs are laid during the next ten days, and these
hateh 6 to 12 days after laying. The eggs are too fragile to be handled
without injury end the jJar must not be disturbed for at least 11 weeks, A%
This time, pass its contents through a No, 20 screen, A gentle stream of
gir, such as is produced by a hair dryer, is useful in removing cast skins,
The larvae and coarse material (dead sdults, coarse food particles, etc,)
retained on the No, 20 screen are then separated by placing the material on
the high end of & sloping platform or tray. By pubting a light over this
end, the larvae, since they are negatively phototrophic, will crawl away
from the coarse material and collect at the other end of the tray. The col-
lected larvae are then allowed to crawl through e nest No. 1%, No., 16, and
No, 20 screens under a light. After 5 minutes, the contents of the screens
can be emptied into separate trgys. Larvae caught in the mesh are gently
stimulated with a soft brush to crawl through the sereen or they can usually
be removed without injury with Ward's feather-weight entomological forceps,
Mites may be removed from the larvae, pupae, or adults by placing the infested
insects in a jar that is half-filled with sterilized rearing medium snd ro-
tating the Jar, screening to separate lervee from the medium and destroying
or sterilizing this food which contains mites. It may be necessary to repeatb
this procedure several times,
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3e1e5.3 Measure the vohime of larvae collected in a centrifuge tube and
estimate the percentage represented by each fraction, based on total numbers.

For this purpose, 1 cc contains approximately 45 larvee held on a RNo. 14 screen,

70 larvae on a No. 16 screen, and 90 larvae held on a No. 20 screen. The
1amber of larvae passed through the No. 20 screen should be estimated roughty
and made a part of the total. I 10 to 20 percent of the larvae are not of a
size to be held on the No. 1k screen, return all fractions of the larvae and
medivm to the same jar and age one or two weeks longer. The above step is
quite important if satisfactory test larvae are to be obtained. When the jar
first produces 10 to 20 percent of larvae beld on the No. 1k screen, collect
6 cc of the larvae held on the No. 16 screen (approximately 400), pass them
through sterile medium to remove mites, and transfer to quart jar 3/U filled
with medium. Save the remaining larvae held on the No. 16 screen for tests
and discar the larvae beld on the Ko, 1k and the No. 20 screens., Add 6 ce
of larvae held on a No. 16 screen from new culitures on each of the Ffollowing
three weeks before starting a new jar. These are stock larvae cultures, which
will produce pupae 6 to 8 months later, Three months and Ffive months after
starting the stock culbures, remove larvae from medium by a No. 16 screen as
described in 3.1.5.2 and transfer to fresh medium,

3.1.5,4 At the time the stock larvee are collected, test larvaec may be
collected by means of the No. 1k and No. 16 screen. Iarvae held on the No. 16
screen are test size, and they average 6 to T milligrams in weight. The
umised larvae held on the No. 16 screen can be saved for possible use as test
larvae that same week, A1l remwining larvae should be discarded at the end
of the week,

3el.5.5 A .few weeks experience will determine the age of culbtures meeting
the requirements for sizing and use of larvae. A deviabtion of more than one
week from this age indicates an abnmormsl rearing condition which may be
cansed by food, mites, or various other conditions. Abnormal cultures should
be discarded.,

3.2 Webbing Clothes Moth, (Tineala bisselliela (Hum)).

3.2.1 Adult moths are transferred to the oviposition cage and allowed to
deposit their eggs for 2 to } days.
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3¢2.1.1 The adult moths may be transferred to the pint jar either by

) use of a suitable suction or by introducing intoc the container with the

adults, a smell smount of carborn dioxide (COE) gas which will faeciligate
the transfer of the moths.

3.2,1.2 When the 63 inch (165 nm) high by 6 inch (152 rm) dismeter can is
used, the culfture jar with the adult moths is fastened in place in the closure end a
bright light shined on the glass culture jar to drive the sdulis into the
oviposition cage.

3.2.2 The pieces of cloth on which the eggs have been deposlted are re-
moved from the cage, placed in en ensmel pan and vigorously brushed with a -
% inch glue brush to remove the eggs. The adult moths are removed from
the cage and destroyed. Since the eggs hatch in % days, this is the maxi-
mum Interval that may be allowed between egg collect ous.

3«2.3 The eggs are screepned through a LO-mesh sieve and retained on a
60-mesh sieve, The eggs are measured in a graduated centrifuge tube, 0.2 cc
representing approximately 4000 eggs.

3.2,4 The eggs are sprinkled on 4 by 10 inch (100 by 255 mm) strips of clean
scoured wool fabrie (total 25 to 30 grams) treated with about a teaspoonful of
dry yeast. The wool strips are rolled up and placed in & one or two quart
wide-mouthed jar, covered with filter paper 1ids and kept at 27° + 1°¢
and & relative humidity of 55 + 5 percent for 25 to 27 days as measured from the
date of egg deposition to the time used for test. (See ToT) e

3+2.5 All moths that are older than required for testing shall be des-
) troyed or kept for the purpose of maintaining a quantity of insects of
testing age.
3.3 Furniture carpet beetle, (Anthrenus flavipes (IeConte)).
3.3.1 Place approximately 60 pupase in a rearing contairer with seversl
3 dnch by 3 inch (75 mm by 75 mm) squares of wool cloth supplemented with dry
Brewer's yeast or fish meal.

3¢3.2 Exemine rearing jars at weekly intervals and provide sufficient
supplemental wool cloth to maintein an adequate food supply.
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3.3.3 About eleven weeks after the pupae were placed in the rearing jars,
the larvae are removed from the wool. cloth, excrement, pupae cases, etc.
After removing the excrement and excess Brewer's yeast with a 4O-mesh sieve,
larvae clinging to the cloth can be removed with a soft brush., If handled
carefully, the larvae may also be transferred with light forceps.

3.3.4 The collected larvae are then allowed to crawl through nested
No, 1%, 16 and 20 screens under a light, The larvae held on the No. 20
screen are test size and average 1.0 to 1.5 milligrams in weight. IF more
than half of the larvae pass through the Ko, 20 screen, return all trac-
tions of the larvae and medium to the same jar and age one week longer.
A few wecks experience will determine the age of larvae meeting the require-
ments for sizing and use,

3.3.5 A portion of the larvae not used for tests cam be placed in a
large stock jJar which serves as a source supply for pupae for the rearing
Jars.

a0\
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METHOD 5920.1
July 10, 1970

- HEATING (SPONTANEOUS) OF CLOTH; MACKEY

1. SCOPE

1.1 This method is applicable to 2ll cleths and it may be used to deter=-
mine the tendency of a cloth to undergo gelf-heating at moderate temperatures
(velow. 200°C).

2. TEST SPECIMEN

2,1 The specimen shall be a strip of cloth approximately two inches (51 mm)
wide and long emough to meke a roll approximately 1% inches (38 mm) in
diemeter.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification two gpecimens
shall be tested from each sample unit,

4. APPARATUS (Figure 5920}

4.l Double boiler made of corrosion-resistant metal such as copper or
brass. The inside chamber shall be four inches (10.2 er) in dismeter by
) 7 inches (17.8 cm) deep, equipped with a cylindrical wire screen 1% inches
J (38.1 mn) in diameter and 6 inches (15.2 cm) long to hold the specimen and shall
e surrounded by a water jacket containing water mainteined at the boiling
temperatura.

4.1.1 The water jacket shall be provided with an opening %o permit the
addition of water and a reflux condenser (air-cooled) in order %o maintain
a constant water level.

' 4.1.2 Insulated cover consisting of a double-walled section, 3 15/16
{nches (10 cm) in diemeter and 3/h inch: {19 mu) thick £illed with rock wool,
supported on the cell by a flange Pitted with a felt gasket. The cover
shall have three openings, each % inch (12.7 mm) dlameter. The center
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ypening provides a place to insert the thermometer. The other two openings
shall be fitted with & inch (12.7 mm) diameter tubes, ome of which extends
5 inches (12.7 em) sbove the 1id and the other 5 inches (12.7 cm) down into
the eell to provide for air circulation through the cell.

k.2 A multiple unit of the same cell design m2y be used.
5. PROCEDURE

5.1 Conditioning. The specimen shall be suspended and heated in a cir-
-ulating air oven at a temperature of 60° to 63°C for It * i hours before
testing. Only one specimen shall be removed from the oven at z time and
Imnediately Introduced into the specimen holder.

5.2 Before the specimen 1s introduced into the chember, the apparatus
i3 asgsembled with 1id and thermometer in place, and the water in the outer
jacket boliled until equilibriwm 1s established and the thermometexr gives
v constant reading. This initial temperature of the empty specimen cham~
ber is the reference voint ahove which sdlf-heating is evidenced, and is
the initial temperature of the specimen.

5.3 The specimen shall be wound into a roll approximately 1% inches (38.1 mm)
in diameter so that a space is left in the center for the thermometer. The
roll shall be slid Into the wire screen provided to hold the specimen, and
the assembly put into the &ir chamber. The 1id shall be put on and the
thermaneter adjusted so that the bulb 1is at the center of the roll. The
vater in the jacket shall be bolled for four hours, and the temperature in
the cloth roll shall be noted at intervals of sufficlent frequency to per-
it the determination of the highest temperatime reached. The last temper-
ature reading shall be made at the end of the four hour boiling period.

6. REPORT

6.1 The self-heating of the ssmple umit shall be the average of the
results obtained from the specimene tested and shall be reported to the
nearest 1.0°C. Individual results used to calculate the average shall

also be reported.

6.2 The initial temperatures of the specimen and the highest temperature
reached for each specimen tested shall also be reported in degrees centigrade.
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METEOD 7308.1
July 10, 1970

ABRASTON RESISTANCE; SOCKS, HOSIERY, AND KWIPTED CLOTH;
UNIFORM-ABRASION (SCHIEFER) METHOD

1, SCOPE

1.1 This method is intended for determining the resistance to abrasion
of dry and wet snecimens of the heel, toe, and sole of socks and hosiery
and of knitted cloth It 1s applicable to products which vary in fiber
content, construction, £finishing treatment, and kind and amount of
auxiliary substances.

2. TEST SPECIMEN

2.1 The toe or heel portion of the sock or hosiery, or & circle or
knitted cloth cut with a metal die 2.4126 inches in dlameter, or as speci-
fled in the material specification.

3. NUMBER OF DETERMINATIONS

3+1 Unless otherwise specified in the material specification, ten specimens
shall be tested from each sample unit.

L, APPARATUS AND METHOD CITED
h,1 Apparatus.

4.1.,1 Abrasion machine and accessories described in Method 5308 except
for the clamp assembly which shall be as follows:

k.1.1.1 Clamp assembly for holding Imitted specimen, Pfigure T308.
h‘.llltl.l Tensioning base, A, figure 7308-
k.1.1.1.2 Clemp base, B, figure 7308, attachable to tensioning base.

4.1.1.1.3 Pressure ring, C, figure 7308, mounted on top of specimen
resting on clamp base,
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%.1.1.1.4 Outer ring, D, figuwre 7308, screwed on clamp base over the
wessure ring to hold the specimen securely.

.1.1.1.5 Two 2 1/2 pounds (1:13Y4 kg) or other tension weights, as speci-
ed, to £it on tensioning hase.

4,2 Method cited.

Method 5308, Abrasion Resistance of Cloth; Uniform Abrasion
(Schiefer) Method.

5. TROCEDIRE

5.1 Unless otherwise specified in the materisl specification, the pro-
sedure shall be as described in Method 5308.

6. REPORT

6.1 Unless otherwise specified in the material specification, the
seport shall be as described in Method 5308.

T. NTES
Tl An abrasion machine of the type described in this method is manu-

‘actured by Frazier Precision Instrument Company, Inc., 210 Oakmont Avenue,
jaithersburg, Maryland 20760.

7ED. TEST METHOD STD. NO. 191



"METHOD T308.1




\ e

SECTION 10

FED. TEST METHOD STD., NO. 191
CHANGE NOTICE 1
July 10, 1970

SUPERSESSION DATA, SOURCE INFORMATION, AND INTERESTED AGENCIES

10.1 This Standard incorporates and supersedes all the provisions of
Federal Specification CCC-T-191, Textile Test Methods in addition to
instituting revisions in testing procedures as required to provide a more
technically adequate and updated laboratory tool,

10.2 This Standard contains the following changes with regard to Federal
Specification CCC-T-191, The changes are effective on date of issue of

this Standard.

Methods Combined

3660 Colorfastness to Light of
Textile Fibers, Accelerated Method
{Fade-Ometer)

5660 Colorfastness to Light of
Cloth, Accelerated Method

4660 Colorfastness to Light;
Yarn, Thread, Cordage; Accelerated
Method (Fade=-Ometer).

3662 Colorfastness to Light of
Textile Fibers, Natural Light Method
5662 Colorfastness to Light of
Cloth, Natural Light Method

4662 Colorfastness to Light, Yarnm,
Thread, Cordage; Natural Light Method

3672 Colorfastness to Weather of
Textile Fibers, Natural Weather Method
5672 Colorfastness to Weather of
Cloth, Natural Weather Method

4672 Colorfastness to Weather; Yarn,
Thread, Cordage; Natural Weathering
Method

4600 Colorfastness to Chlorine
Bleaching, Cotton Yarn, Thread and
Cordage

5600 Colorfastness to Chlorine
Bleaching; Cloth

Consolidated Method

5660 Colorfastness to
Light of Textile Materials;
Accelerated Method.

5662 Colorfastness to
Light of Textile Materials;
Ratural Light Method

5672 Colorfastness to
Weather of Textile Materials;
Natural Weathering Method.

5600 Colorfastness of
Textile Materials to Chlorine
Bleaching



Methods Combined

4610 Colorfastness to laundering;
Cotton and Linen Yarn, Thread
Cordage; Launder-Ometer Method
5610 Colorfastness to Laundering
of Cotton and/or Linen Cloth;
Launder-Ometer Method

4614 Colorfastness to Laundering;
Wool, Silk and Rayon Yarn, Thread
and Cordage; Launder-Ometer Method
5614 Colorfastness to Laundering
of Wool, Silk, Rayon Cloth;
Launder-Ometer Method

%620 Colorfastmess to Dry Cleaning;
Yarn, Thread and Cordage (Petroleum
Solvent)

5620 Colorfastness to Dry Cleaning
of Cloth (Petroleum Solvent)

4621 Colorfastness to Dry Cleaning;
Yarn, Thread and Cordage (Perchloro~
ethylene Solvent)

5621 Colorfastness to Dry Cleaning

of Cloth (Perchloroethylene Solvent)

4622 Colorfastness to Wet Cleaning
(Associated with Dry Cleaning); Yarn,
Thread Cordage

5622 Colorfastness to Wet Cleaning
(Associated with Dry Cleaning) of Cloth

4630 Colorfastness to Water; Yarn,
Thread, Cordage
5630 Colorfastness to Water of Cloth

4632 Colorfastness to Salt Water
and Soap; Yarn, Thread, and Cordage
3632 Colorfastness to Salt Water
and Soap of Cloth

4640 Colorfastness to Dry and Wet
Heat (Hot Pressing) of Yarn

5640 Colorfastness to Dry and

Wet Heat (Hot Pressing of Cloth

Consolidated Method

5610 Colorfastness to
Laundering of Cotton and/or
Linen Textile Materials;
Launder-Ometer Method

5614 Colorfastness to
Laundering of Wool, Silk,
Rayon and Other Textile
Materials; Launder-
Ometer Method

5620 Colorfastness to Dry
Cleaning of Textile Materi-~
als, (Petroleum Solvent)

5621 Colorfastness to Dry

Cleaning of Textile Materials

(Perchloroethylene Solvent)

5622 Colorfastness to Wet

Cleaning of Textile Materials;
(Associated with Dry Cleaning)

5630 Colorfastness of
Textile Materials to Water

5632 Colorfastness of
Textile Materials to
Salt Water and Soap

5640 Colorfastness of
Textile Materials to Dry
and Wet Heat (Hot Pressing)
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Methods Combined

4671 Colorfastness to Weather of
Yarn; Accelerated Method (National
Weathering Unit)

5671 Colorfastness to Weather of
Cloth; Accelerated Method (National
Weathering Unit)

4680 Colorfastness to Persplratiocn;
Yarn, Thread, Cordage; Perspirometer
Method

5680 Colorfastness to Perspiration
of Cloth; Perspirometer Method

4750 Mildew Resistance; Yarn, Thread,
Cordage; Direct Imoculation, Pure
Culture, Sterile Specimen Method

4751 Mildew Resistance; Yarn, Thread,
Cordage; Direct Inoculation, Pure
Culture, Non-Sterile Method

5751 Mildew Resistance of Cloth;
Direct Imoculation Pure Culture Non-
Sterile Method

5750 Mildew Resistance of Cloth;
Direct Inoculation, Pure Culture,
Sterile Specimen Method

4760 Mildew Resistance; Thread,
Cordage, Webbing, Soil Burial Method
5760 Mildew Resistance of Textile
Mixed Culture Method

4762 Mildew Resistance; Thread,
Cordage, Webbing, Soil Burial Method
5762 Mildew Resistance of Cloth;
Soil Burial Method

5902 Flame Resistance of Cloth;
Vertical

5903 Flame Resistance of Cloth;
Modified Vertical

10.3 The following methods have been deleted as a result of combination

Congolidated Method

5671 Colorfastness of
Textile Materials to
Weather; Accelerated
Weathering Method

5680 Colorfastness of
Textile Materials to
Perspiration; Perspir-
ometer Method

5750 Mjildew Resistance
of Textile Materials;
Single Culture Method

5760 Mildew Resistance of

Textile Materials; Mixed
Culture Method

5762 Mildew Resistance of

Textile Materials; Soil
Burial Method

5903 Flame Resistance of
Cloth; Vertical

with other procedures as outlined or as being obsolete:

1533
2052
3660

(Fade-Ometer)

Identification by Softening Point of Thermoplastic Fibers
Copper Content of Textiles; Colorimetric Method
Colorfastness to Light of Textile Fibers, Accelerated Method



3662
3672

3710
4020
4600
4610
4614
4620
4621
4622
4630
4632
4640
4650
4660

4662
4670

4671
4672
4680

5682
4750

4751
4752
4756
4758
4760
4762
5650
5670

5682
5751

Colorfastness to Light of Textile Fibers, Natural Light Method
Colorfastness to Weather of Textile Fibers, Natural Weather Method
Filling Power of Bulk Fibers

Yarn Number; Cotton - Yarn Method

Colorfagtness to Chlorine Bleaching; Cotton, Yarn, Thread, And
Cordage

Colorfastness to Laundering; Cotton and Linen; Yarn, Thread and
Cordage Launder-Ometer Method

Colorfastness to Laundering; Wool, Silk and Rayon, Yarn, Thread

and Cordage; Launder-Ometer Method

Colorfastness to Dry Cleaning; Yarn, Thread, and Cordage (Petroleum
Solvent)

Colorfastness to Dry Cleaning; Yarn, Thread, and Cordage (Perchloro-
ethyiene Solvent)

Colorfastness to Wet Cleaning (Associated with Dry Cleaning) Yarn,
Thread, Cordage

Colorfastness to Water; Yarn, Thread, Cordage

Colorfastness to Salt Water and Soap; Yarn, Thread, Cordage
Colorfastness to Dry and Wet Heat (Hot Pressing) of Yarn

Crocking Resistance; Yarn, Thread, Cordage

Colorfastness to Light: Yarn, Thread, Cordage; Accelerated Method
(Fade~Ometer)

Colorfastness to Light; Yarn, Thread, Cordage; Natural Light Method
Colorfastness to Weather; Yarn, Thread, Cordage; Accelerated Method
(Twin Arc Weather~Ometer)

Colorfastness to Weather of Yarm; Accelerated Method (Natiomal
Weathering Unit)

Colorfastness to Weather; Yarn, Thread, Cordage; Natural Weathering
Method

Colorfastness to Perspiration; Yarn, Thread, Cordage; Perspirometer
Method

Colorfastness to Perspiration; Yarn, Thread, Cordage; Tube Mathod
Mildew Resistance; Yarn, Thread, Cordage; Direct Inoculation,

Pure Culture, Sterile Specimen Method

Mildew Resistance; Yarn, Thread, Cordage; Direct Inoculation,

Pure Culture, Non-Sterile Specimen Method

Mildew Resistance; Yarn, Thread, Cordage, Webbing: Enriched Soil
Suspension Method

Mildew Resistance; Yarn, Thread, Light Cordage; Mycelial Mat,
Degradation Method

Mildew Resistance; Yarn, Thread, Cordage; Mycelial Mat, Disfiguration
Method

Mildew Resistance; Thread, Cordage, Mixed Culture Method

Mildew Resistance; Thread, Cordage, Webbing, Soil Burial Method
Crocking of Cloth; Direct Comparison AATCC Colorist Rating Chart
Method

Colorfastness to Weather of Cloth; Accelerated Method (Twin Arc
Weather-Ometer)

Colorfastness to Perspiration of Cloth; Tube Method

Mildew Resistance of Cloth; Direct Inoculation, Pure Culture,
Non-Sterile Specimen Method

— &N



5752 Mildew Resistance of Cloth, Enriched Soil Suspension Method

5756 Mildew Resistance of Cloth, Mycelial Mat, Degradation Method (bottle)

5757 Mildew Resistance of Cloth, Mycelial Mat, Degradation Method
(Petri=-Dish)

5758 Mildew Resistance of Cloth; Mycelial Mat, Digfiguration Method

5902 TFlame Resistance of Cloth; Vertical

5910 Burning Rate of Cloth; 30° Angle

10.4 The following new methods have been included:

2013 Fluorine Content of Textile Materials

2015 Sodium Salt of 5-Chloro-2-{& Chloro-2-[3-(3, & Dichlorophenyl)-uUredio]-
Phenoxy| Benzensulfonate Content

2053 Swmall Amount of Copper and Manganese in Textiles

5309 Abrasion Resistance of Textile Webbing

5320 Pilling Resistance of Textile Fabrics; Brush and Sponge Method

£764 TInsect Resistance of Textile Materials

6000 Length of Ten Turns; Cordage

6001 Picks Per Inch; Braided Cordage

6002 Diameter of Cordage

6003 Circumference of Cordage

6004 TLength Per Pound; Cordage

6010 Determination of Shrinkage; Cordage Beiling Water Method

6011 Water Absorption; Cordage

6015 Breaking Strength and Elongation of Cordage; Spliced Specimen Method

6016 Breaking Strength and Elongation of Cordage; Non-Spliced Specimen
Method

6020 Hardness; Cordage

(Activities outside the Federal Government may obtain copies of Federal
Specifications, Stendards and Handbooks ss outlined wnder General Information
in the Index of Federal Specifications and Standerds snd at the prices
indicated in the Index. The Index, which includes cumulative monthly supple-
ments as issued, is for sale on a subscription basis by the Superintendent of
Documents, U. S. Government Printing Office, Washington, D. ¢. 204Q2.

(Single copies of this Standard and other product specifications re-
gquired by sctivities outside the Federal Government for bidding purposes
are available without charge from Business Service Centers at the General
Services Administration Regional Offices in Boston, New York, Washington,
D. C., Atlenta, Chicago, Kansas City, Mo., Fort Worth, Denver, San Francisco,
Ios Angeles, and Seattle, Washington.

(Pederal Government activities may obtain copies of Federal Specifications,
Standards and Handbooks and the Index of Federal Specifications and Standards
from esteblished distribution points in their agencies.)
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METEOD 4100.1
July 10, 1970

BREAKING STRENGTH, ELONGATION, TENACTTY;
THREAD, YARN; SINGLE STRAND

1. BSCOPE

1.1 This method is intended for determining the breaking strength, elon-
gation, and tenacity of sewlng thread and yerns. Single or ply
threads and yarans mey be tested by this method.

2. TEST SPECIMEN

2.1 'The test specimen shall be of sufficlent length to mount in the jJaws
of the apparatus. This distance between the pair of jJaws of the zpparstus
(gage length) shall be 10 inches (25.% cm) at the beglmning of the test,

3. NUMBER OF DETERMINATIONS

3.) Unless otherwise specified in the material specification, ten specimens
shall be tested from each sample unit.

L, APPARATUS
4.1 The méchine shall consist of three mein parts:

(8) straining mechanism;
(b) clamps for holding specimen;
(e} load and elongetion recording mechanism.

L.1.1 Straining mechanism. A machine wherein the specimen 1s held between
two clamps and strained by a uniform movement of the pulling clamp shall be
used. Unleas otherwise specified in the meterial specification, the machine
shall be adjusted so that the pulling clamp shall have & uniform speed of
12 # 0.5 inches (30.48 £ 1.27 cm) per minute.

4%,1.2 Clamps for holding specimen.
h,1.2.1 Matural fibers. Unless otherwise specified in the materisl speci-

fication, the machine shall have two clamps with two flat-grip type jaws on
each clamp. The design of the two clamps shall be such that one gripplong sur-

FED. TEST METHOD STD. NO. 191



METHOD 14100.1

fece or jaw may be an integral part of the rigld frame of the clamp ér be fasten-
ed to allow o slight vertical movement, while the other gripping surfece or jaw
shall be completely movable. Unless otherwise specified, the dimension of the
immovable rezr jaw of each clemp shall measure one inch parallel to the applica-
tion of the lecad, and the dimension of the jaw perpendicular to this direction
shall measure one inch or more. The face of the movable front jaw of each clamp
shall measure one inch by one inch (25.L by 25.4 mm). Each jaw face shall have

a flat smooth gripping surface. All edges which might cause cubtting action shall
be rounded to a radius of not over 1/64 inch (.397 mm). In cases where the
specimen tends to slip when beilng tested, the Jaws may be faced with rubber or
other material to prevent slippege. Unless otherwise specified, the distance be-
tween the jaws {gege length) shall be 10 inches (25.4 cm) at the start of the test.

h,1.2.2 Synthetic fibers. Thread clemps embodying the flet anvil and drum
principle with side closing cam, known as Callaway or U. 5. Rubber {lamps, shall
be used. The gage length shall be 10 inches, (25.4 cm) measured from the bite
between the drum and flat jaw of the upper clamp around the periphery of each
drum, and to the bite between the drum and £lat jaw in the bottom clamp.

4,1.3 Io=sd and elongetion mechsnism(s). Calibrated dial, scale or chart to in-
dicate applied load and elongation. Unless otherwlse specified for lead determin-
ation, the machine shall be adjusted or set so that the maximum load required to
break the specimen will remain Indinated on the calibrated Adal, scale or chart
of aubographic recording mechanism.

5>+ PROCEDURE

5.1 Unless otherwilse specifiled, testing shall be performed on conditioned spec-
imens and undsr ctandard conditions in accordance with Section 4 of this Standard.
When wet breaking strength is required, i1t shall be specifled in the applicable
material specification and the method of wetting the specimen shall also be
SPECifieda

5.2 BSpeclmen preparation.

5.2.) BSpecimens taken from cop, bobbin, cone, tube, or similar put-up shall be
drawn from the side of the package apnd in such a manmer that the twist will nob
be altered.

5.2.2 If the sample has been previously wound in skein form, the skein
shall be mounted on an wibrella reel from which a gingle end may be drawn.

FED. TEST METHOD STD. NO. 19
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MEPHOD 4100.1

5.2+.3 When the yarn 1s taken from & woven or kmitted cloth, the yarans
ishall be raveled from cubt strips in such a manner that the yarn 1s not
stretched and the twist is not altered.

5.3 Preliminary adjustments.

5.3.1 Prior to testing the operator shall verify that the apparsatus has
been calibrated in accordance with the procedure required for the make and
model being used.

5«3+.2 If an autographic mechanism is to be used, it shall be determined
by a trial run of the apparatus that it is operating properly. Be sure
that the recording pen has an ample supply of ink to avold depletion of the
supply during test.

5.3.3 Check distence between jaws {gege length) and speed of machine to
insure they are as requlred.

5.3.4 Check aligmment of jaws in each clamp &nd also the aligmment of
clamp with respect to each other,

St Testing.

Seitel Initial load. When it is required to determine the elongatlon of
a specimen, an initial load shall be applied to the specimen prior to tighten-
ing the second clamp. Unless otherwise specified, in the materlal specifi-
) cation, the initial load in grams shall be 0.25 grams per tex unit (see 7.1).

5.4.2 Breaking strength. The specimen shall be plsced in the jaws of the
clamps exerclsing care to insure that the twist of the specimen is not al-
tered. Force ls applied to break the specimen &nd this force read from the
chart, dial or scale is recorded.

5.4.3 Elongation. The elongation of the specimen at any given load shall
be determined when the breaking strength 1ls measured for the same specimen.
The initial length and, therefore, the measured elongation depend upon
the load applied when placing the specimen in the clamps. Place one end of
the specimen in a clamp end tighten sufficlently to prevent slivping. Apply
the required initial load (see_S.h.l) to the other end of the specimen In such a
menner that it does not inteiTere with tightening of the second clamp

FED. TEST METHOD STD. NO. 191



METHOD 4100,1

sufficlently to prevent slipping. The elongation will be d.e‘l:emined from
the chart of the autographic recording mechanism.

5.5 Tenacity. The tenacity of the specimen shall be caleulated using
the breaking strength and equivalent denler size.

5.6 If a specimen slips between the jaws, bretks in a clamp, or 1if for
any reason attributable to faulty technique, an individual measurement
falls markedly below the average test result for the sample wnit, such
individual measurement shall be disregarded and another specimen shall be
teated.

5.7 (Calculation. The tenacity of & specimen tested shall be calculated
as follows:

-8
T 5
Where: T - Tenacity -
denier

Strength - grems

Yarn size - denier

22}
n

o
n

or:

= §y X §53.6 grams
N x 9.0

Where: T a» Tenacity - grams
gerﬂ:er

8, = 8trength - pounds
N » Yarn size - tex units
6+ REPORT
6.1 Unless otherwise specified in the material specification, the breaking
strength of & semple unilt shall be the average of the specimens tested. In-~

dividusl values used to calculate the average shall also be reported. All
values shall be reported to the nearest 0.l pound.

FED. TEST METEOD STD. NO. 191
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6.2 Unless otherwise specified in the moterial specification, the elonga-

} tion shall be determined and reported at the point of rupture of the speclmen.

Tt shall be reported as the percent elongation of the specimen tested and
shall be calculated fram the curve drawn on the autographic recording mecha-
nism. The elongation of a sample unit shall be the average of specimens
tested and shall be reported to the nearest 1.0 percent. Individual values
used to calculate the average shall also be reported.

6.3 Tenacity. The tenscity of a sample unit shall be the average of the
specimens tested. Tndividual values used to ealculate the average shall also
be reported.

T. NOTES

7.1 The Tex system for measuring the linear density of yarns is a direct
gystem besed on mass per unit length and employs metric units of length and
weight. The Tex unit, grams per kilometer (1000 meters) may be calculated
from other numbering systems as follows:

310.03%

wool run number

Yarn Number in Tex Units

590.541

cotbon hank number

885.812
worsted hank number

1653.52
1inen lea number

1653.52

wool cut number

denier
3.0

Exemple:; Cotton hank number = 60 s
Tex unit size = 590,541 = 9.842

FED. TEST METHOD STD. NO. 191



July 10, 1970

PBREAKING STRENGTH; THREAD AND YARN; SKEIN METHOD

1. BSCOPE

1.1 This method is intended for determining the breaking strength of single
or plied thread and yarms in skein form.

2. TEST SPECIMEN

5.1 Unless otherwise specified in the material specification, the specimen
ahell be & skein conteining 120 yards (109.7 m).

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the meterial specification, four specimens
ghall be bested from each sample unit.

k. APPARATUS
4.1 The machine shall consist of three main parts:

(a; straining mechanism;
(b) spools for holding specimen (skein);
(c) 1lo2d and elongation recording mechanism(s).

4.,1.1 Straining mechenism. A machine wherein the specimen is held by itwo
spools and strained by @ uniform movement of the pulling clamp shall be used.
Unless otherwise specified in the material specification, the machine shall
be adjusted s0 that pulling clamp shall have a uniform speed of 12 + 0,5 inches

{30.48 + 1.27 cm) per minute.

h.1.2 Spools for holding the specimen. The spools for holding the specimen
shall be cylindrical, with a dlemeter not less than one inch, a length of not
1ess than one inch and shall be 8o supported that at least one gpool can turn
freely on its axis. The diptance between the spools at the start of the
test shall be just sufficient to allow the skein to be placed on the spools
in a wide flat band.

¥ED, TEST METHOD STD. NO. 191



METHOD #104.1

h.1.3 Load recording mechanism. Calibrated dial, scale or chart to in-
dicate applied load and elongation. Unlzss otherwise specified for load
determination, the mechine shall be adjusted or set :o that the maximum
load required o break the specimen will remein indicated on the calibrated
dial, scale or chart of auntographle recording mechanism.

%.2 Yarn reel. A reel having a perimeter of 1.5 yards (137.16 cm),
accurate to % 0.1 percent eguipped with means %o record length, apply tension
and sprezd yarn evenly on the reel.

5. PROCEDIRE

5.1 Unless otherwise specified, thls tes% shall be performed on thread
and yarn conditioned in fccordance with Section ¥ of this Standard. Con-
ditioning can be performed either before or afier reeling, but it will be
accomplished gulcker if the spscimens are conditioned in skein Porm.

5.2 Specimen preparation.

5.2.1 For thread and yarp wound on comes, bobbins, cops, small flanged
spools or tubes, the specimen shall be drawn from the top of the package at
& speed of 100 to 300 revolutions per minute of the reely The thread or
Yarn shall be passed through the guldes in such a way that the tension in
the running thread or yarn is suffiecient to straighten it, but not high
enough to cause serious stretching. If the reel has only one plgtaill guide
per skein, tension shall be applied by taking one full wrap around the
gulde. If the reel has two or more guldes, the thread or yarn shall pass
stralght through the guides onto the reel, the angle of the guides supply-
ing the necessary tension.

5.2,2 For packages such as large flanged spools, large tubes, certain
varp-wound bchbins or similar puk-up, the yarn shall be drawn from the side -
at a speed of 20 to 30 revolutions per minute of the reel. If %the reel has
two or mors guldes, the yarn shall pass straigh% through to the reel.
Judgement must be used in applying %ension on yarns having a small or large
amount of twist.

5.2.3 If the sample has been previously wound in skein form, the skein
shall be mounted on an umbreila reel from which & single end may be drawn,
and passed through the guides onto the reel used to prepare the specimen
for test, the angle of the guldes supplying the necessary tension.

FEp, TEST METHOD 8TD. NO. 191
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5.2.4 The finishing end of the skein shall be tied to the starting end
of the skein using & squere knot and in such a manner that will not add
length to the skein.

53 Preliminary adjustments.

5.,3.1 Prior to testing the operator shall verify that the apparatus has
been calibrated in sccordance with the procedure redquired for the meke and
model being used.

5.3.2 -If an autographic mechanism ie used, 1t shall be determined by 2
%rial run of the apparatus that it 1is operating properly. Be sure that the
pen has an emple supply of ink to avoid depletion of the supply during test.

5.3.3 Check the speed of the machine to insure that it is as reguired and
check aligmment of spools with respect o each other.

5.4 Testing.

5.+,1 Transfer the skein from the reel to the test apparatus (spools of
machine) handling cerefully. Keep the thread or yarn of the specimen parallel
and the skein flet with no bunching or twisting. Do not stretch or jerk the
thread or yarn &and do not allow to kink.

5.4.2 When mounting a specimen that has a tendency to curl, %he specimen
may be held taut and in place by heand untll the machine is started snd the
pulling spool removes the slack from the skeln.

5.4.3 Force is applied to break the specimen and this force read from the
chart, dial or scale is recorded.

6. REPORT

6.1 The breaking strength of the sample unlt shall be the average of the
specimens tesbed and shall be reported to the nearest 0.5 pound.

6.2 TIndividuel values used to calculate the average shall also be reported.
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METHOD %108.1
July 10, 1970

ERFAKING STRENGTH AND ELONGATION; TEXTILE
WEBBING, TAPE AND BRAIDED ITEMS

l. BSCOFE

1.1 This method is intended for determining the bresking strength and
elongation of textlle webblng, tape and braided items.

2., TEST SPECIMEN

2.1 The specimen shall be a single length of 54 inches (137.2 cm} end
the full width of the material as recelved.

3« HKUMBER OF DETERMINATIONS

3.1 Unless otherwise specified, In the material specification five speei-
mens shall be tested from each sample unit,.

b, APPARATUS

4.1l The machine shall consist of three main parts:
ia Straining mechanism
b) Clemps
(8) Ioad and elongation recording mechanism(s)

4,1.1 Straining mechanism. A machine wherein the specimen is held by two
clampg end subjected to strain by & uniform movement of the pulling clamp.

4,1.1.1 Unless otherwise specified the machine shall be adjusted so that
the pulling clamp shall have a uniform speed of 3.0 + 1.0 inches (7.62 %
2.54 em) per minute,

ll' ele2 Clamps

h,1.2,1 8plit drum. Unless otherwise specified the machine shall have
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METHOD 14308.1

two clamps, split drum type as Figure 4108 and the dilstance between the
clamps (gage length) shall be 10 + 1/2 inches (25.% * 1.27 cm) center to )
center.

4,1.2,2 Flat surface clamps. When clemps are specified other than split
drum type the machine shall have btwo clamps with two jaws on each elamp.
Each jJaw face shall bave a f£lat, smooth gripping surfece. The deslgn shall
be such that one gripping surface or Jaw may be an integral part of the
rigld freme of the clamp or he fastened to allow a slight vertical movement
while the other gripping surface or jaw shall be completely movable. Unless
obthexrwlse specified the dimension of the jews parallel to the application of
the load shall measure one inch and the dimension of the jJaws perpendicular
to this direction shall be greater than width of the specimen belng tested.
A1} edges which might cause a cutbing action shall be rounded to 2 radius not
greater than 1/64 inch {.397 mn). In cases where the specimen tends to slip -
¥hen being tested the jJaws may be faced with rubber or other material. Unless
otherwise specified the distance between the joaws {gage length) shall be 10 *
1/2 inches (25.4 & 1.27 am), .

k.1.3 1oad recording mechenism(s). Calibrated chert, dial or scale to
indicate applied load. Unless otherwlse specified for load determination,
the machine shall be adjusted or set so that the maximum load required to
break the specimen shall remain indicated onr the calibrated chart, dial
or scale after the specimen has ruyptured.

L.1.b Capacity. The machine shall be of such capacity that the maximum
Joad required to break the specimen shall be not greater then 85 percent or
less than 15 percent of the rated-capacity.

e

L.2.5 Machine efficiency., The error of the machine shall not exceed 2
percent for losds up to and inciuding 50 pounds 522.67 kg) and shall not ex-
ceed 1 percent for loads greater than 50 pounds (22.67 kg).

5. PROCEDURE

5.1 Preparation of specimen

5¢1.1 Unless otherwise speclfied, the specimens tested shall be conditioned
and tested under standard conditions irn accordance with Section 4 of this Standard.

5+1.2 When it is required that the eloungation of the specimen shall be deter-
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METHOD 4108.1

mined, two fine ink marks shall be placed on the specimens spaced five inches
(12.7 cm) apart. The marks shall be placed in such a manner that neither mark
is closer than 1 1/2 inches (3.81 cm) to each clemp when the specimen is mounted
in the clamps.

5.2 The specimen shell be placed in the clamps of the machine with the
long dimension parallel to the application of the load. When measurement
of elongation is required a slight tension or a specific load required by
the applicable specification shall be applied to the specimen as it is
placed in the clamps and the two, fine ink marks shall not be closer than
1 1/2 inches (3.81 cm) to either clamp. :

5.3 DBresking strength. Force shall be applied to the specimen at such a
rate that the clamp through which the force is applied will move at a rate of
3.0 + 1,0 inches (7.62 + 2.54 cm) per minute until the specimen is ruptured.
After rupture of the specimen, the breaking load shall be read from the dial,
scale or chart and the value recorded.

5.4 Hlongation. Elongation shall be determined on the same specimen being
tested for breaking strength. The equipment will be stopped and the distance
between the two fine ink marks measured with calipers at the load level
specified in the applicable specification and recorded.

5.5 If a specimen slips between the clamps, breaks in or at the edges of
the clamps, or if for any reason attributable to faulty technique, &n individual
measurement falls markedly below the average test result for the sample unit,
such result shall be discarded and ancother specimen shall be tested.

6. REPORT

6.1 The breaking strength of the sample unit shall be the average of
the results obteined from the five specimens tested and shall be reported
0 the nearest 1 pound for 500 pounds or less end to the nearest 5 pounds
for wvalues over 500 pounds.

6.2 The elongation of the sample unit shall be the average of the specimens
tested and shall be reported to the nearest 1.0 percent. The report shall
state that the elongation was measured at break or at the load specifiled.

6.3 The individual values used to arrive at the averages shall also be
reported.

FED, TE3T METHOD STD. NO. 191
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METHOD %3110.1
July 10, 1970

CRIMP IK YARNS FROM CLOTH; DEAD-LOAD METHOD

1. SCOPE

1.1 Thie method is intended for determining the crimp in yarns after
they have been removed from cloth. This method 1s considered adequate
ior normal inspection work, requiring less time to perform than method

112,

2. TEST SFECIMEN

2.1 The specimen shall be & yarn removed from & 14-inch (35.56 ci)
length of cloth.

3. NMBER OF DETERMINATIONS
3.1 Unless otherwise specified in the paterial specification, ten gpeci=

mens in each of the warp and £illing ddrections shall be tested fram each
sample walt.

L. APPARATUS

4,1 Twist tester equipped with a yarn-loading or similar device, which
¢an apply & load within an approximate renge of O to 300 grams.

4.2 Fifteen inch (38.1 cm) (minimm) rule graduated in 1/16 inch (1 mm)
divisions.

4.3 Pen or other sultable device for marking the cloth.

5. PROCEIURE

5,1 Unless otherwise specified, the specimens tested shall be condi-
%ioned and tested under standerd conditions in accordance with Section L
of this Standard.

5,2 Specimen Preparation. A lepgth of il inches (35.56 cm) shall be cut

Prom the cloth parallel to the yarn %o be tested. Tearing of the cloth to
obtain & straight edge shall not be permitsed. Several yarns shall be

FED. TEST METHOD STD. NO. 191



METHOD 4110.1

raveled from the cloth along the cut edge to remove any severed or damaged
yarns. Two parallel lines 10 inches (25.4 cm) apart (originel length)
shall be marked on the cloth. A yarn passing through these marks shall be
raveled for a distance of about 2 inches (5.08 cm) beyond each mark, care
being taken to avold untwisting or stretching the yarn. At least three
bobbin areas shall be included in the specimens prepared from the filling
direction of the cloth. Generally specimens taken from the ends and center
of a yard of cloth will include three bcbbin areas.

5.3 The specimen shall be mounted In the twist Lester with the jJaws get
10 inches (25.4 cm) apart. The marked poinks shall be placed at the edges
of the two jawa. A load shall be applied %o the yaran just sufficlent to
remove the crimp when the yarn is examined visually or with the aid of a
lens. The tension shall be applied slowly to avold an Impact loading. 'The
total distance between the marks (Jaws) shall be measured.

5.t An indication of the necessary load in grems may be cbtained by
dividing & constant (K) by the single equivalent yarn mumber. In the cotton system
840 yards/pound K = 156. In the Tex system, 0.25 grams/Tex unit load
shall be applled %o the specimen being tested.

5.5 Calculation of resulis.

Percent
5.5.1 Crimp,/= Distence between the marks.on the straightened:yarn-10 . 100
10
Percent OR

Crimp, / = Distance between the marks on the straightened yarn-
25,k cm x - 100

25.4 onm

6. REPORT

6.1 '"The orimp of the sample unit shall be the average of the resulis
obtained from the specimens tested in each of the warp and filllng directions
respectively and shall be reported separately to the nearest 0.1 percent.

6.2 The individual values uced to arrive at the average shall also be
reported.

FED, TEST METHOD STD. NO. 191
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METHOD 4112.1
July 10, 1970

CRIMP IN YARNS FROM CIOTH; LOAD-ELONGATION METHOD

l. SCOFE

1.1 This method is intended for determining the crimp in yarns that have
been removed from cloth. It is considered preferable for use where & higher
degree of accuracy is desired thar that obtained by using Method 41310, but
is more time consuming.

2. TEST SPECIMEN

2.1 fThe specimen shall be 2 yarn removed from & lhi-inch (35.56 cm) length
of cleth.

3. NMMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, ten speci-
mens in each of the warp and £1lling dlrections shall be tested fram e¢ach
sample unit.

L. AFPPARATUS

4,1 Single~thread strength tester equipped with flat-type Jaws, suitable
for determining the breaking strength of the yarns. Drum clamps or similar
type clamps shall not be used.

4,1.2 Suitable autographic recording device and cherts.

5. PROCEDURE

5.1 Unless otherwise specified, %he specimens tested shall be conditioned
and tested umder standard conditions in accordance with Section 4 of this
Standard.

5.2 Specimen Preparation. A length of 1% inches (35.56 cm) shall be cut
from the cloth parallel to the yarn to be tested. Tearing of the cloth to
obtein a straight edge shall not be permitied. Several yarps shell be raveled
from the cloth along the cut edge to remove any severed or damaged yarms. Tvwo
parallel lines 10 inches (25.4 cm) apart (original length) shall be marked

FED. TEST METHOD STD. KO, 191



METHOD 4112.1,

on the cloth, A yarn passing through these marks shall be raveled for a distance
of about 2 inches {5.08 cm) beyond each mark, care being taken to avoid_

untwisting or stretching the yarn. At least.three bobbin areas shall be included in

the specimens prepared from the filling direction of the cloth.. Genérally,

specimens taxen from the ends and center of a yard of cloth will include

three bobbin areas,

5.3 The specimen shall be placed in the clamps of the machine which are
10 inches (25.F cm) apart at the start of the test. The marked spots on the
gpecimen shallcoincide with nips at the clamps, care being taken to avoid untwist-
ing of the y2rn. BSutiicient tension shall be applied to the specimen to
stretch or, If desired, break the specimen,

5e3«l When an inclined plane type machine is used, impact loading caused
by sudden movement of the corriage shall be minimized by removing the slack
from the specimen prior to application of the load. This may be accomplished
by manually controliing the descent of ithe carriage as the angle of the in-
clined plane increases until the inskant the slack is removed from the specimen.

5.4 A load-elongation disgram shall be obtained on the autograpﬁic recording
@evice for the specimen, end the extension due to crimp meassured from the
dlegram as follows:

5.4.1 In the load-elongation diagram of & cotton yarn, Figure 4112, the
region of the curve (AD) represents the removal of the crimp end the initial
stretch of the yarn; and the straight region (DE) represents the elastic
(streteh) region of the specimen., A line (DC) shall be drawn through the
lower portion representing the elastic portion of the curve lotersecting the
line AX at C. The distance AC is the crimp in the specimen.

5.4.2 If required, the %ension necessary to straighten the yarn %o its
length before weaving shall be determined as follows:

A line perpendicular to AX shall be passed through poink ¢ to inter-
sect AD at B, The distance CB (AL} shall represent the required tension.
(Figure L4212).

5.5 Caleulation of resulis.

FED. TEST METHOD STD. JO. 191
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METHOD 4112.1
5.5.1 The crimp shall be calculated as follows:

Crimp Percent = distance AC, inches x 100
10

OR

Crimp Percent = distance AC, centimeters Xx 100
25.4 cm

6. REPORT

6.1 The crimp of the gample unit shall be the average of the results
obtained Ffrom the specimens tested in each of the warp and €illing
directions respectively and shall be reported separately to the nearest
0.1 percent,

6.2 The individual values used to arrive at the average shall also he
reported.

FED, TEST METHOD STD. NO, 191
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METHOD 4308.1
July 10, 1970

ABRASION RESISTANCE OF YARN, THREAD, AND LIGHT CORDAGE;
UNIFORM~ABRASION (SCHIEFER) METHOD

1. SCOPE

1.1 This method is intended for determining the resistance to abrasion
of dry and wet yarns, threads, and light cordage. It is applicable to
products which vary in fiber content, construction, finishing or coating
treatment, and kind or amount of auxiliary substances,

2. TEST SPECIMEN

2,1 The specimen shall be a continuous length of the product threaded
in the clamp described in 4,1.4 to form a series of short loops on the
circumference of the four concentric circles,

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, six
specimens shall be tested from each sample unit,

4. APPARATUS

4.1 Abrasion machine, figure 4308A, consisting of abrading mechanism,
specimen supporting mechanism, and driving mechanism, Essentially, the
surface of the abradent lies in a plane parallel to the plane surface sup~
porting the specimen and presses upon the specimen. The abradant and speci-
men rotate in the same direction at very nearly but not quite the same
angular velocity, 250 r.p.m,, on noncoaxial axes which are paraliel to
0.001 inch (.254 mm). The small difference in speed is to permit each part
of the specimen to come in contact with a different part of the abradant at
each rotation.

4.1.1 The abrading mechanism included the abradant (letter A, figure
43084) mounted at the lower end of a shaft; weights placed upon the upper
end of the shaft to produce constant pressure between abradant and specimen
throughout the test; lever and cam for raising and lowering the abradant;
shaft; and weights (letter B, figure 4308A). A counter-weight for balanc~
ing the abradant shaft is uséd when tests are to be carried out at low
pressure,

FED, TEST METHOD STD. NO, 191



METHOD 4398.1

4.1.2 The driving mechanism consists of a motor-driven auxiliary drive
shaft connected to the abradant-shaft and specimen~-shaft by spur gears,

4,1.3 The machine is equipped with a resettable counter, G in figure
4308A, to indicate the number of rotations in a test,

4,1.4 The clamp shall consist of a circular plastiec plate 2 10/16 inches
(66.67 um) in diameter and 9/16 inch (14,28 mm) high with holes arranged in
four concentric circles for supporting the yarn, thread or cordage during
abrasion, as shown in figure 4308B. It shall permit simultaneous exposure
to abrasion of 54 portions of the specimen, Pins on the periphery of the
plate shall be provided for fastening the ends of the specimen after thread-
ing. An aluminum disk shall be screwed to the bottom of the plate to hold
the individual lengths of the specimen in position. For wet abrasion tests
a soft rubber gasket shall be inserted between this aluminum disk and the
bottom of the plate to prevent leakage of water from the holes at the
bottom of the plate.

5. PROCEDURE

5.1 Unless otherwise specified in the material specification, the load
of the abradant of the specimen shall be one pound (453.6 grams).

5.2 Unless otherwise specified in the material specification, the
spring steel blade abradant shall be used.

5.2.1 The abradant shall be wiped off with carbon tetrachloride or
other suitable solvent after each test to prevent the accumulation of
finishing material on the blades. :

5.3 Preparation of the specimen. The yarn, thread, or cord shall be
threaded through the holes of the plastic plate, going around the plate
in a counter=-clockwise direction, starting at all times at the same hole
of the outer circle, Moderate tension during threading shall be applied
by hand.

5.3,1 The loops shall be oriented with respect to each other at
angles differing by equal increments in the range from 0° to 3609,

FBD., TEST METHOD STD, NO, 191
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METHOD 4308.1

5.3.2 In wet abrasion tests the specimen mounted in the plate is
thoroughly wet by immersion in water prior to inserting the plate in
the machine. The plate is then mounted in the machine and the surface
is flooded with an excess of water. After each 1000 rotations of abrasion,
or as specified, the machine is stopped and the surface of the plate floocded
with an excess of water,

5.4 A test shall be carried out as follows: mount the specimen in the
clamp taking care that it is clamped evenly and securely without distor-
tion: place the specimen assembly in position in the machine, and lower
the abradant on the specimen by rotating the upper cam; set the counter
at zero and start the machine,

5.5 The test shall be continued for the required number of rotations
of abrasion or until the specimen is to be inspected. The machine shall
be stopped, the abradant raised by the upper cam, and the clamp and speci-
men removed from the machine,

5.6 The specimen shall be inspected or measured as required in the
material specification without removing it from the clamp. Replace the
assembly in the machine and centinue the test, repeating the inspection
at intervals as required.

5.7 Evaluation.

5.7.1 Unless otherwise specified in the material specification, the
end point of abrasion shall be the number of rotations of the abradant
relative to the specimen necessary to wear through 27 of the 54 exposed
portions of the specimen,

5.7.1.1 The machine shall be stopped periodically for inspection of
the abraded portions of the specimen., The number of loops completely
worn through shall be noted at each stop. The cumulative frequency of
worn loops shall be plotted against the number of rotations and the
number of rotations corresponding to 27 worn loops shall be obtained from
the plotted graph.

6. REPORT

6.1 Unless otherwise specified in the material specification, the
abrasion resistance of the sample unit shall be the average of the number
of rotations obtained from the speciméns tested .and shall be averaged to
the nearest 10 rotations.

6.1.1 The individual wvalues for each individual specimen used to
calculate the average shall also be reported.

7. RNOIES
7.1 An abrasion machine and clamp of the type described in this

method are manufactured by Frazier Precision Instrument Company, Inc.,
210 Ozkmont Avenue, Gaithersburg, Maryland 20760,

FED. TEST METHOD STD, WO, 191
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FIGURE 43084 - Schiefer abrasion testing machine,

A Abradant

B Weights on abradant shaft

C Cam and lever system for raising the abradant
shaft, abradant, and weights

I Counterweight for balancing abradant and abradant
shaft when tésts are to be made at low pressures

E Specimen in place ready for test

F Cam for raising and lowering the speciman clamp
seat

@ Counter

H Microswitch

I Thickness gage
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METHOD 5030.1,
Lk, APPARATUS

k,1 Unless otherwise specified in the material speciflcation, the
apparatus shall be as applicable.

4,).1 Woven and knitted materials, felts, nonwovens. Gage of the
dead-weight type egquipped with a dial graduated to read directly %o
0.001 inch (.0254 mm). The presser foot shall be ecircular, with a
diameter of 1.129 inches + 0.00L inch (28.6 mm + .0254% mm) and with the
moving parts connected therewith weighted to apply a tobal load of 0.60 *
0.03 pound per square inch to the specimen. The anvil shall be not less
than 1.129 inches (28.6 mm) in diameter. The presser foot end anvil surface
shall be plane to within 0.0001 inch (.0025k mm) and shall be parallel to
each other to within 0.0001 inch (.00254% mm).

hk,l.2 Coated cloths, narrow cloths, webbings, ribbone and braids.
(lage of the dead-welght type equipped witk adial graduated to read dlrectly
to 0.001 inch (.025h'mm). The presser foot shall be clrcular with a diameter
of 0.375 ineh % 0.001 inch {9,525 mm + .0254 nm) and with the moving parts
connected therewith weighted to apply a total load of 3.4 + 0.1 pounds per
square inch to the specimen. The anvil &hall be not less than 1.129 inches
(28.6 nm) in dismeter. The presser foot and anvil surface shall be plane -
to within 0.0001 inch (.00254 mm) and shall be parallel to each other to
within 0.0001 ineh (.0025% nm).

4,1.3 Films, glass cloths, and tapes. Gage of the dead-weight type
equipped with & dial graduated to read directly to 0.00L inch (.025k4 mm).
The presser foot shall be circular with a dlameter of 0.250 inch * 0.001
inch (6.350 mm + .025% mm), and with the moving parts weighted to apply &
total load of 25 £ 2 pounds per square inch to the specimen. The anvil shall
be not less than 0.250 inch (6.350 mn) in diameter. The presser foot and
anvil surface shall be plane to witiin 0.0001 inch (00254 nm) and shall be
parallel to each other to within 0.0001 inch (.0025% rm). The mlcrometer
shall be capable of repeating its readings to 0.00005 inch (.00127 mm) at
zero setting or .on a steel gage block.

h.1.4 Blankets, pile, or napped cloths. Gage of dead-weight type
equipped with a disl graduated to read directly to 0.001 inch (.0254 rm).
The presser foot shall be circular with a diameter of 1.129 + 0,001 inches
(28.6 £ .0254 mm), and with the moving parts connected therewith welghted
to apply separate total londs of O.1 * 0.0l pounds per squere inch

FED. TEST METHOD STD. NO. 191



METHOD 5030.1
July 10, 1970

DETERMINATION OF THICKNESS OF TEXTIIE MATERIALS

l. SCOPE

1.1 This method 1s intended for detemining the thickness of woven
and knitted cloths, nonwovens, felt, blankets, pile and napped cloths,
narrow cloths, webbings, ribbons, braids, coated cloths, films,
glass cloths and tapes.

2. TEST SPECIMEN

2,1 The specimen shall be a piece of material at least ag large as
the presser foot of the thickness gage, and shall be free of folds,
creases, knots, or other distortions which are not representative of
the material surface. When possible, no selvage shall be included in
the sample tested. I¥ the specimen is much larger than the anvil,
the specimen shall be supported around the anvil and at the same helght
as the anvil to avoid distortion of the specimen, thereby raising the
presser foot above its proper plane.

2.1.1 For narrow cloths and webbings, the specimen shall be the full
width of the material. For ribbons and tapes, whenone width of the
material does not present a specimen as large &8 the presser foot,
severa) lengths of the material shall be placed adjacent and parallel.

2.1.2 For films, glass cloths, and tapes, the specimen shall be of
sufficient size to insure that all points on the periphery of the
presser foot shall be at least 1/4 inch (6.35 nm) from the edge of the
specimen.

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, five
specimens shall be tested from each sample unit.

FED. TEST METHOD 8TD. NO. 191
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and 1.1l £ 0.03 pounds vper square inch %o the specimen. The anvil ~all be

. not less than 1.129 inches (28.6 mm) in dismeter. The presser fou. :4 anvil

surface shall be plane to within 0,000l inch (,0025k m) and shall be
parallel to each other to within 0,000l inch (.00254 mm).

5. TFPROCEDURE

5+l Unless otherwise specifled, all tests shall be performed on conditioned
material as specified in Section h.

5.2 All materials except films. The specimen shall be placed face up on
the anvil of the gage, smoothly, but without tension. 7The presser foot shall
be lowered onto the specimen gradually and without impact, and allowed
to reat there for 10 seconds. The dial reading shall then be taken to the
nearest 0,001 inch (.025k =m).

5.2.1 For narrow cloths and webbings, readings shall be teken along the
centerline of the specimen.

53 Films, glass cloths and tapes. The specimen shall be placed
between the mlcrometer surfaces, and the presser foot lowered onto
the specimen at a location outside the area to be measured. The
presser foot shall be raised a dlstance of 0.0003 to 0,000% inches (.0076
%0 0102 mm), the specimen moved to the measurement position, and the
presser foot then dropped onto the specimen. The presser shall be allowed
to rest there for & minimum of 5 seconds. The dial reading shall then
be taken to the nearest 0.001 inch (0254 mm).

6. REPORT

6.1 All materials except film, glass cloth and tapes. The thickness of
the sample unit shall be the average of the results obtained fram the
specimens tested, and shall be reported to the nearest 0.001 inch {025k mm).

6.2 Films, glass cloth,tapes. The thickness of the sazmple unit shall

be the average of the results obtained from the specimens tested, end
shall be reported to the nearest 0.0001 inch (.00254 yum).

6.3 Each individual value for each individual specimen used to calculate
the average shall also be reported.

FED, TEST METHOD STD., NO. 191
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NOTES

Tl Apparatus of the type described in this method may be cbtained from:

B. C. Ames Co., Lexington Street, Waltham, Mess. 02154,

Custom Sclentific Instruments, Inc., 13 Wing Drive, Whippany, N. J.
0798L.

Federal Products Corp., llik Eddy Street, Providence, R. I. 02901.
Frank E. Rapdall Co., 248 Ash Street, Walthsm, Mass. 0215k,

Testing Machines, Inc., 400 Bayview Avemue, Amityville, Iong Island,
New York 11701.

Frazier Precislion InstXument Co., Inc., 210 Oalmont Avenue, Gaithers-
burg, Maryland 20760,

Anerican Instrument Co., Inc., 8030 Georgis Avenue, Silver Spring,
Maryland 20910.
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METHOD 5206,1
July 10, 1470

/ STIFFNESS OF CLOTH, DRAPE AND FLEX;
CANPILEVER BENDING METHOD

1. SCOPE

1.1 This method is intended for determining the drape stiffness (bending
length) and flex (flexural rigidity) of cloth by employing the principle of
cantilever bending of the cloth under its own weight. It is especlally
applicable where cloths are to be tested at extreme temperatures as well as
at standard conditions. This method is not considered sultable for testing
knitted cloths or very soft lightweight woven cloths. The method is not
recommended for cloths when the specimen twists more than 45 degrees.
Method 5200 is preferred for cloths in which the specinmen twists for more

than 45 degrees.
2, TEST SPECIMEN

2,1 The test specimen shall he a rectangular strip of cloth 6.00 + 0.05
inches (152.4 % 1.27 mm)long and 1 inch (25.% mm) wide, prepared as described in 5.2.

3. NUMBER OF DETERMINATIONS

3,1 Unless otherwise specified in the material specification, flve.specimens
from each of the warp and filling directions shall be tested from each sample
unit.

1 b, APPARATUS

h.1 The apparatus shell consist essentially of & horizontal platform,
an indicator, s weight or specimen clamp, scale, and pointer, ag shown
in figure 5206.

h.,1.,1 The hoxrizontel pletform sha¥l.be not less than 1 1/2 by 6 inches (38.1 by
152,% mn) in area and has a smooth, low=friction, flat surface such as polished
metal or plastic. A leveling buldb or other means for determining that the
platform iz horizontal before conducting & test shall be incorporated in the
platform.

FED. TEST METHOD STD. N0. 191
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h.1.2 ‘he indicator is inclined at an angle of hl 1/2 degrees below the
plane of the surface of the platform. This should consist of 2 guldelines
not less than 1 1/k inches (31.75 mm) apart, so that the tip of the specimen
can pass between them. It may be formed by the end of a hollow stand on which
the horizontal platform is mounted. A rectanguler opening in the sloped end
of the hollow stand makes 1t possible to measure cloths which twist when cut
into strips. The length depends on the range of stiffness to be measured.
The apparatus may be designed with a longer indicator than is necessary for
a 6-inch (152.4 mm) specimen, or an extension mey be used.

4.1.3 The weight consists of a metal bar not less than 1 by 6 inches (25.h
by 152.4 mu) in area end sbout 1/8 inch (3.175mm) thick. In conducting the
test, the weight is placed on the specimen so that the leading edges of the
specimen and bar coincilde and slide out with the specimen.

4.1.4 A specimen clemp consists of a flat metal base plate 1 inch (25.4 mm)
wide and approximately 8 inches (203.2 mm) long with & reference line or
polnter located 6 inches (152.4 m) from the leading edge and at right angles
to the long dimension, and a flat metal spring for holding the specimen against
the base plate. A hand grip for moving the specimen and clamp along the top
surface of the horizontal platform may be used (see figure 5206).

4.1.5 The scale and pointer are provided for measuring the overhang of the
specimen. The scale mey be attached to the platform and the pointer to the
welght or specimen holder. The scale should be & 6 inch (152.4% mm) scale
with 0.1 inch (1 mm) graduetion coincident with the leading edge or edge of
the indicator when atbached to the platform.

.2 Analytical or calibrated balance.

5. FPROCEDURE

5.1 TUnless otherwise specified, all tests shall be performed under stand- )
ard conditions in sccordance with Section 4 of thiz Standard. '

FED. TEST METHOD STD, NO. 191
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5.1.1 Unlees otherwise specified ln the material specification, the face
gide of the cloth shall be on the outslde of the curvabture when tested.

5.2 Preparation of specimen. The long dimension of the cloth shall be
parallel to the warp direction for warp tests and parallel to the filling
direction for filling tests. ¥For some meterlal, s longer specimen may be
required to obtain a satisfactory reading on the apparatus (see 5.6). The
gpecimen shall be accurately cub from a smooth area of the cloth which has
not previously been folded or deformed in any menner. The epeclmen should
be handled as little as possible both before and during the test.

5.3 'The apparatus sghall be on a table in such a manner that the platform
and inclined reference lines are level and at eye helght.

5.4 When a2 specimen clamp is used, the specimen shall be placed length-
wige In the clemp with the slde wp that 1s to be tested, so that the clemped
end of the specimen is exactly even with the reference line on the base of
the clamp. With the normel 6 inch specimen, the aligrment may alternately
be made by adjusting the specimen so that the free end of the specimen and
the front end of the clamp colncide. The specimen clamp and specimen shall
be placed opn the platform so that the reference line on the clamp colncides
with the zero poilmt on the scale.

5.5 When the welght is used, the specimen shall be placed on the bplatform
with the welght on top of 1t so that the leading edges colnclde.

5.6 The clamp or welght together with the specimen shall be moved slowly
end steadlly againet the ruler or poilnter until the bottom of the free edge
of the specimen drops to the kl-1/2 degree indicator when viewed parallel
to the surface of the slope or guide lines. A reading shall be taken from
the scale to the nearest 0.05 inch., For a 6-inch specimen this is the over-
hang of the specimen. For & longer specimen, the length in excess of 6
inches is added to the scale readlng to obisln the length of overhang.

5.6.1 If the specimen has a slight tendency to twist, the reading shall
be taken when the midpolnt of the leading edge is at the 14-1-1/2 degree angle.

5.7 When the 6-inch specimen does not bend sufficiently to permit & read-

ing, 8 longer specimen (see 5.2) shall be used. When the longer specimen is
used, it is necessary to increase the length of the indicator sufficlently
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to accormodate the longer gpecimen.
5.8 Determination of weight of cloth (ounces per square yard). The

specimen shall be weighed to the nearest 0.0l gram on an apalytical balance
or directly on & calibrated balance.

5.9 Calculation of resuits.

5.9.1 Weight per square yard, ounces = welght of specimen in gm x 36in x 36in
area ‘of specimen in sq. in. x 2¢0.35 gme/oz

5.5.2 The drape stiffness {bending length), ¢, inches shall be one-half
of the length of the overhang of the specimen when it reaches the 41-1/2

degree glope.
Drape stiffness, c, centimeters = Drape stiffness, inches x 2.5

5.9.3 Flex stiffness (flexural rigidity), G, in inch-pounds shall be
celeulated as follows:

¢ = c3 xwx 0,482 x 10°%

Where: ¢ = Drape stiffness, inches, [see. 5.9.2)
v z Weight of cloth in ounces per sq. yd., (see 5.8 and.5.9)

Flex stiffness, G, milligram-centimeters = G, inch-pounds I
x 1.152 x 1¢

6. REF(RT

6. Unless othervise specified in the material specification, the drape
or flex stiffness of the sample mmit shall bte the arithmetie average of the
results obtailned from the specimens tested in each of the warp and filling
directions, and shall be reported separately.

6.1.1 The individual values for each individual specimen used to caleculate
the average shall slso bhe reported.
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6,1.2 When a single drape or flex stiffness value for combined warp and
filling directions is specified In the material specification, it shall be
reported as the geometric mean of the two arithmetic averages for the warp
and filling directions as follows:

G, = GW X Gf
G. = Overall drape or flex stiffness,
G, = Average warp drape or flex stiffness.

Gg = Average filling drape or flex stiffness.

6.2 Drape stiffness of the sample unit shall be reported to the nearest
0.01 ipch.

6,3 TFlex stiffness of the sample unit shall be reported to the nearest
0.1 x 1074 inch-pound.

7. NOTES

7.1 A Drape-Flex Stiffness Tester of the type shown in Figure 5206

may be purchased from J. J. Press, 5788 Eldergardens Street, San Diego,
California. 92120,
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METHOD 5308.1
July 10, 1970

ABRASTON RESISTANCE OF CLOTH;
UNTIFORM ARRASION (SCHIEFER) METHOD

1. B8COFE

1.1 This method is intended for determining the resistance %o abrasion
of cloths of all kinds. The abrasive zction is applied uniformly in all
directions in the plane of the surface of the cloth about every point in
1%. The settings of the machine; method of mounting specimens; conditions.
of test ms dry or wet; and criteria to be used in evaluating abrasive wear
in the test depend upon the nzture of the cloth 4o be tested and use to be
made of the results. These details as well as requirements for abrasion
resistance should be specified in all specifications calling for the use
of the method. Only a general description of the equipment and procedures
is glven here (see T.l).

2, TEST SPECIMEN

2.1 A elrcle of cloth 2.41 inches (61.2 mm), 3.41 inches (86.6 mn), or
3.81 inches (96.8 mm) in diameter or a cross cut from the cloth with arms
2 inches (50.8 mn) wide and k.5 inches (114.3 mm) long, 28 specified in the
material specification.

3. NUMBER OF DETERMINATIORS

3.1 TUnless otherwise specified in the material specification, ten specl~
mens shall be tested from each sample unit.

L, AFPARATUS AND METHOD CITED
4.1 Apparatus.

h.1.1 Abrasion mechine, figures 5308A and 5308B, consisting of abrad-
ing mechanism, specimen supporting mechanism, and driving mechanism. (see
7.2). Essentielly, the surface of the abradant lles in a plane parallel
to the plane surface supporting the specimen and presses upon the specimen.
The abradant and specimen rotate in the same direction at very nearly but
not quite the same angular velocity, 250 r.p.m., on noncoaxial axes which
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are parallel to 0.00L inch (.0254 mm). The small difference in speed is %o
permit each part of the specimen to come in contact with a different part of

the 2bradant at each rotation.

4.1.1.1 The abrading mechanism includes the abradant mounted at the
lowar end of a shaft; welghts placed upon the upper end of the shafé to
produce constant pressure between abradant and specimen $hroughoutl the
test; lever and cem for ralsing and lowering the abradant; shaft; and
welghts. A counterweight for balancing the abradant and abradant shaft
is used when tests are to he carriled out at low pressures.

helele2 fThe specimen supporting mechanism provides for tension mount-
ing of thinner, more flexible cloths and rigld mounting of thick, stiff
cloths. For the first, a plastic presser foot 1/2, 1, 1 1/h, 1 1/2, or
2 inches iIn dismeter, as called for, is mounted at the upper end of the
specimen shaft to £ix the area of the specimen to be zbraded; a conical
clamp seat fitted to the shaft rotctes with 1%, but 1s free to move ver-
tically on %he shaft; & cam is provided for ralsing and lowering the
clemp seat, The specimen clemp shown unassembled in figure 5308C fits
on the seat, ¢ in figure 5308C, and can be fastened %o it by merely
rotating 1t slightly to engage the two pins in the slots. The clamp
and specimen assembly can be removed qulckly for examination of the spe-
cimen and messurement of wear and returned to the machine without un-
clamping the specimen. When the clamp seat is lowered by turning the cam,
$he combined weight of the clamp seat and specimen clamp is suspended by
the specimen over the presser foot. This places the specimen under cone-
stant tension $hroughout the test with iteke-up of any siretch in the spe-
cimen. Different tensions are applied to the specimen by changing the
wéight of the clamp seat, for example, by adding auxillary welights. For
rigid mounting of thick, stiff cloths such as carpeting and felts the
specimen clamp and mounting aids shown in figure 5308D are used and the
assenbly screws onto the specimen shaft in place of the presser foot
and specimen clamp seat,

4,1.1.3 The driving mechanism consists of a motoredriven suxiliary

arive shaft comnected %0 the abradant shaft and specimen shaft by spur gesrs.

4,1.1.k The machine is equipped with & resettable counter, G in figure
53088, to indicate the number of rotations in a +est; sensitive micro-

switch, H in figure 5308B, to stop the machine automatically when a tension-
suspended specimen is worn through; thickness gauge, I in figure 5308B, when
specified, for indicating changes in thickness of the specimen during a test.
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4.1.2 Abradant. The working surface of the sbradent disk is suffi-

. clently greater in dlameter than the specimen supporting surface that

the latter lies entirely inside the periphery of the abradant during a
test. A spring steel hlade sbradant, B in figure 5308c, which is
essentielly constant in its actlon for a long period of use, is used for
woven, felted, pile, and knitted fabrics and a cross-cut tungsien tool
steel bla abradant, A in Pigure 5308C, is for costcd cloths, unless
otherwise specified in the material specification. Emery clovh, sand paper,
duck, canvas, or other cloth in a suitable holder may be specified,

%.1.,3 Specimen clamp and mounting aids 1llustrated in figure 5308C and
5308D.

L.k Capacitor and capacitance test set when speciiied for evaluating
the wear quantitatively.

h.l.k,1 The capacitor, figure 5308E, is of the guard-ring type. The
guard electwole B is 1.2 inches (30.48 mm) outside dlameter. The island elec-
trode ¢ is 0.4 inch (10.16 mm) in dismeter. The electrodes ere so arranged that
the specimen clamp D can be readily inserted with the worn area of the
specimen in it over the island and guerd electrodes and the clamp suspended
by the specimen, as it was in the abrasion testing machine. A third
electrode E mounted in a heavy hinged 1id F can be swung down to a fixed
stop after the specimen and clamp are in place. The dlstance between the
third electrode and the island electiode can be adjusted to precise known
values with the micrometer head, I, of which the third electrode fs &
part. The capacitance test set is the commerclel instrument which operates
at a frequency of 465,000 cycles per second and is usually used to measure
the capacitance betwsen the electrodes of vacuum tubes.

k.2 Method Cited.

Method 5104, Strength and Elongstion, Bresking, of Waven Cloth;
Ravel Strip Method.

5. FPROCEDURE
5.1 The cross-cut tungsten tool steel blade abradant shall be used

for coated cloths, the spring steel blade abradant for &ll others, un-
Jess othexwlse speclfied in the materisl specification.
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5,2 ‘The load on the abradant, the tensioning load on tension-suspended
specimens, and the size of the presser foot shall be as specified in the
material specification, If not specified, these elements shall be chosen
to be such that the duration of the test to the end point for the least
resistant material in a series to be compared is not less than 1000 rota-
tions and/or the duration of the test for the most resistant is of the
order of 20,000 rotations.

5.3 The end point of the test shall be as specified in the material spe-
cification. It may be a stated change in some characteristic as electrical
capacitance, thickness, breaking strength, color,luster, c¢loth structure,
napping or pilling after a stated number of rotations of abrasion, or the
number of rotations required to produce the stated change, or the number
required to completely wear through the cloth, When this last criterion is
speeified, the number of revolutions at which the cloth no longer supports
the clamp assembly and the clamp drops, actuates the microswiteh and stops
the machine is the end point.

5.4 The face of. the cloth (weave face, finished face, coated side, etc.)
shall be the-surface subjected to abrasion, unless otherwise specified in
the material specification,

5«5 When wet abrasion resistance is to be tested, the specimen shall be
immersed in water prior to mounting in the clamp. The area to be abraded
is then flooded with water and the machine is started, After each 1000
rotations of the abradant, the machine is stopped and the area being abraded
again flooded with water, Alternatively, water shall be supplied conti-
nuously during the test to the center of the abraded area through a small
hole in the presser foot and specimen shaft,

5.6 A& test shall be carried out as follows: Mount the specimen in the
appropriate clamp as illustrated in figure 5308C, taking care that it is
clamped evenly and securely without distortion. Place the specimen assem=
bly in position in the machine, and if it is to be tension-suspended ro-
tate the lower cam to stretch the specimen uniformiy over the presser foot,
Tower the abradant on the specimen by rotating the upper cam, Set the
counter at zero and start the machine,

5«7 If changes in thickness are required, the thickness shall be read
on the gage immediately after starting the machine and at regular inter-
vals during the test.
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5,8 The test shall be continued for the required number of rotations
of abrasion or until the specimen is to be inspected. The machine shall
be stopped, the abradant raised by the upper cam, the clamp assembly
raised by the lower cam to release the tension on the specimen, and the
clamp and specimen removed from the machine,

5.9 The specimen shall be inspected or measured as required in the
material specification without removing it from the clamp. Replace the
assembly in the machine and continue the test, repeating the inspection
at intervals as required, If the test is to be carried to complete
destruction of the test area, continue until the specimen no longer sup-
ports the clamp assembly and the latter drops, actuates the microswitch,
and stops the machine,

5,10 Eyvaluation.

5,10,1 The resistance to abrasion shall be evaluated as specified in
the material specification,

5,10.2 When the test is to run to complete destruction of the cloth,
the resistance to abrasion of the specimen shall be the number of rota-
tions of abradant required to terminate the ‘test automatically, that is,
the number of rotations at which the cloth no longer supports the clamp
assembly and jhe clamp drops, throws the microswitch, and stops the test,

5,10,3 When change in electrical capacitance is taken as the measure

of abrasion resistance, the following measurements shall be mads:
(1) Capacitance of the air in the capacitor without the specimen, Cg,
(2) Capacitance of the unabraded specimen prior to insertion in the
abrasion machine, Co, and (3) Capacitance of the abraded specimen after
a specified number of rotations or at a predetermined end point, Cp.
The value of ‘degree of destruction, Q, in percent, shall be calculated
as follows:

CO-CR

Q=__  x100
Co - Cg

5.,10.4 When change in thickness is required, the thickness of the spe-

cimen at the beginning of and at regular intervals during abrasion shall
be read from the thickness gage,
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5410.5 When the change in breaking strength or residual breaking strength
is specified, the breaking strength in each of the warp and £illing direc=-
tions of the original and abraded material shall be determined as described
in Method 5104 except that (1) the distance between the jaws of the machine
at the start of the test shall be 1 inch (25.4 nm) and (2) the abraded portion
of the specimen shall be placed midway between the jaws of the machine.

5.10.6 When the effect of visual change in luster, color, cloth stiucture,
napping, pllling, or other characteristic 18 required, the specimen shall be
evaluated as described in the required metheod.

5.10.7 Unless otherwise specified in the material specification, change
In thickness, breaking strength, or other characteristic shall be calcula-~
ted as follows:

a i =) -
Change in characteristic, percent = 0 = B < 100

Where: © = value before abrasion

E - value after abrasion.

6. REPORT

6.1 When & state of destruction is specified @s the end point, unless
otherwise specified in the materlal specification, the sbrasion resistance
of the sample unit shaell be the average of the number of rotations obtained
from the specimens tested, and shall be reported to the nearest 10 rotations.

6+s1.1 The individval values for each individuzl specimen used to calcu-
late the average shall also be reported.

6.2 When the mumber of rotatlons ls specified as the end point, the.
resistance to abrasion of the sample unit shall be reported as the change
in electrical capacitance, thickness, or breaking strength, the residusl
breaking strength, or the effect of visual change in luster, color, fab=-
ric structure, napping, pilling, or other characteristic, as specified in
the material specification.
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6.2.1 Unless otherwise specified in the materilal specification, change
in electrical capacitance, thickness, breaking strength, or other charac-
teristic shall be the average of the results obtained from the specimens

tested, and shall be reported to the nearest 1.0 percent. When applicable,

the values obtained for the warp and filling directions shall be reported
separately,

6.2.1,1 The individual values for each individual specimen used to
calculate the average shall also be reported.

6.2.2 Unless otherwise specified in the material specification, re-
sidual breaking strength shall be the average of the results obtained
from the specimens tested, and shall be reported to the nearest 1.0
pound, (453,6 grams). When applicable, the value obtained for the warp
and filling directions shall be reported separately.

6.2.2.1 The individual values for each individual specimen used to
calculate the average shall also be reported.

6.2,3 Unless otherwise specified in the material specification, the
effect of visual change in luster, color, cloth structure, napping,
pilling, or other characteristic, as specified in the material speci-
fication, shall be reported for each specimen tested,

7. NOTES

7.1 The mathematical basis for this method is given in the Journal
of Research of the National Bureau of Standards 39, 1 (1947), Research
Paper RP 1807. The machine and its uses are described in the Journal

of Research of the National Bureau of Standards 42, 481 (1949), Research
Paper RP 1988,

7.2 An abrasion machine of the type described in this method is manu-
factured by Frazier Precision Instrument Company, Inc., 210 QOakmont
Avenue, Gaithersburg, Maryland 20760,
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PLAN VIEW SHOWING
MOTION OF ABRADANT
AND SPECHEN

FIGURE 5308A ~ Schematic drawlng of Schiefer
abrasion testing machine.
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FIGURE 53083 = Schiefer abrasion testing machine,

Abradant

Weights on abradant shaft

Cam and lever system for raising the abradant
shaft, abradant, and weights

Counterweight for balancing abradant and abradant
shaft when tests are to be made at low pressures

Specimen in place ready for test

Cam for raising and lowering the speciman clamp
seat

Couhter

Mieroswitch

I Thickness gage
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FIGURE 5308C = Abradants; specimen clamp seat;

thd H COmx

template and clamp for thinner flexible cloths
which are to be held in the machine under tension,

Cross—cut tungsten tool steel blade abradant

Spring steel blade sbradant

Specimen clamp seat

Template, which is placed under E to bulge the
specimen when mounting it

Base of specimen clamp, over which specimen is
placed

Pressure ring, which is placed on specimen

Cuter ring which is screwed down over F to hold
the assembly together
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FIGURE 5308D -~ Specimen clamp and mounting aids for thick,
stiff eloth such as carpeting and felts, which are to be
mownted rigidly, ’

Specimen

Base of clawp

Clamping plate

Outer ring

Pressure disk

Assembly in screw press for forcing C down over
specimen in order to tighten'D and hold specimen
firmly on the base
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FIGURE 5308E - Schematie drawing of eapacitor,

Third electrode
F Heavy hinged 1i4d
I Micrometer head

B

Island electrode
Specimen clamp
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METHOD 5309
July 10, 1970

ABRASION RESISTANCE OF TEXTILE WEBBING

1. BCOPE

1.1 This method is Intended for determining the resistance to abrasion
of textile webbing.

2. TBST SPECIMEN

2.1 The specimen shall be the full width of the meterial being tested
and sball have a minimum length of 54 inches (137.2 cm).

3. NUMBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, five speci-
mens shall be tested from esch sample unit.

4, APPARATUS
4,1 The apparatus (figure 5309) shall be as follows:

4,1,1 Weight (B), unless otherwise specified in the materiasl specification,
shall be 2 pounds + 2 ounces for specified bresking strengths up Ho 1000
pounds, 4 pounds + "2 ounces for 1000 to 3000 pounds, and 5.2 pounds + 2
ounces over 3000 pounds.

h,1.2 Steel hexagonal rods (C) shall be 0.250 + 0.001 inch (6.35 +
0,03 millimeters) when measured across opposite flat sides and the radius
of the edges shall be 0,020 + 0,00k inch (0,5 + 0,1 millimeter,) The steel

shell have a cold drawn finish and. a Rockwell Hardness of B- -97 to B-101 {see T.1).

The edges of the hexagonal rods shall not have any burrs, nicks or scale
and. shall be smoothly polished,

4,1,3 Drum (D) shall have an outside diameter of 16 inches (40 centi-
meters) with a suiteble means for attaching the specimen to be tested
without demsge to the specimen,

4,1,k The crank (E) and crank-arm (F) shall be attached to the drum in
such a manner that when the specimen is atitached to the drum, the specimen
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