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1 Standards 

In this document, the standards from literature related to different properties of textiles have 
been compiled in order to try to highlight the gaps in standards and needs for non standard 
protocols. 

 

1.1 Abrasion standards 

Abrasion mainly occurs through friction with other surfaces, either textiles or other materials 
(eg. chairs or tables in case of clothing. Abrasive wear can also happen when contaminant 
hard particles (sand, pieces of glass, …) are in contact with the textile.  They act as Third-body 
and damage the interacting surfaces. It is materialized in the formation of scratches that can 
easily be seen. These hard particles come from small particles embedded in the textile that 
can act as abrasive during the use of the textiles or in their manufacturing process.  

The abrasion failure of the textile through the friction with other surfaces, either textiles and 
other materials, is one of the most important deterioriation mechanisms that occur in a textile 
because of open or loose structure. The main abrasion occurs because the fibres are pulled 
out.  

   

Figure 1.- General Abrasion mechanism due to sliding movement of a hard surfaces in 
contactwith the textiles. Courtesy IK4-TEKNIKER. 

Ploughing can be applied in case of heavy coatings, it appears when abrasion does not produce 
material removal, but material relocation and it can also be defined as Two-body effect. 

There are many machines to determine the abrasion resistance of textiles (e.g. Martindale 
Method, rotatory platform, double head method, diaphragm method, Wyzenbeek oscillatory 
cylinder method, Hex bar method,...). The selection of the method depends on the type of 
abrasion, for example, the Martindale method simulates the abrasion resistance of a fabric to 
resist surface wear caused by flat rubbing contact with another fabric.  

The Taber machine (see figure 2) measures the resistance of the textiles from the abrasion 
generated by a standard wheel. Resistance of abrasion of the textile is expressed as mass lost. 
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This test can be combined with falling hard particles in order to generate an abrasive-erosion 
test. 

   

Figure 2. a)Taber Abrasion Machine. b) Testing the textile, c) Analysis of the surface. Courtesy  
IK4-TEKNIKER 

A huge variety of standard tests has been published that refer to different types of abrasion 
mechanisms, some address the type of textile (eg. fabrics) or type of coating (eg. plastic or 
rubber) or by application (eg. geotextiles, protective textiles, resilient floor coverings) but 
most of them refer to the type of machine and method to carry out the test. For example, in 
the Pile fabric tests, the abrasion resistance is expressed as a percentage of retained break 
strength. 

Standard Scope 

ISO 5470-1 Textiles coated with plastics or rubbers. Determination of abrasion resistance 

ISO 12947-1 
Textiles - Determination of the abrasion resistance of fabrics by the Martindale 
method - Part 1: Martindale abrasion testing apparatus 

ISO 12947-2 
Textiles - Determination of the abrasion resistance of fabrics by the Martindale 
method - Part 2: Determination of specimen breakdown 

ISO 12947-3 
Textiles - Determination of the abrasion resistance of fabrics by the Martindale 
method - Part 3: Determination of mass loss 

ISO 12947-4 
Textiles - Determination of the abrasion resistance of fabrics by the Martindale 
method - Part 4: Assessment of appearance change 

ISO 14877 Protective clothing for abrasive blasting operations using granular abrasives 

ASTM D3389 
Standard Test Method for Abrasion Resistance of Coated Textile Fabrics (Rotato-
ry Platform, Double-Head Method)  

ASTM D3884 
Standard  Guide for Abrasion Resistance of Textile Fabrics (Rotatory Platform, 
Double-Head Method)  

ASTM D3885 
Standard Test Method for Abrasion Resistance of Textile Fabrics (Flexing and 
Abrasion Method) 

ASTM D3886 
Standard Test Method for Abrasion Resistance of Textile Fabrics (Inflated Dia-
phragm Apparatus) 

ASTM D4157 
Standard Test Method for Abrasion Resistance of Textile Fabrics (Oscillatory Cyl-
inder Method) 



 2BFUNTEX_D 1.7 Report on Standardisation V1.7. 

 Page 6/32 

ASTM D4158 Standard Guide for Abrasion Resistance of Textile Fabrics (Uniform Abrasion) 

ASTM D4685 Standard Test Method for Pile Fabric Abrasion 

ASTM D4966 
Standard Test Method for Abrasion Resistance of Textile Fabrics (Martindale 
Abrasion Tester Method) 

ASTM D6770 
Standard Test Method for Abrasion Resistance of Textile Webbing (Hex Bar 
Method) 

ASTM D3181 Standard Guide for Conducting Wear Tests on Textiles 

 ISO 17076-1  Leather - Determination of abrasion resistance - Part 1: Taber method 

 ISO 17076-2  
Leather - Determination of abrasion resistance - Part 2: Martindale ball plate 
method 

 EN 530  Abrasion resistance of protective clothing material - Test method  

ISO 13427 Abrasion of geotextiles 

ASTM F510 
Standard Test Method for Resistance to Abrasion of Resilient Floor Coverings 
Using an Abrader with a Grit Feed Method 

 

Limitations of test methods 

Changes or differences in humidity, temperature, testing abradant, testing machines and test  
evaluators – as well as variations in the specified fabric – can cause significant variations  
in test results.  
 
Suggestions for the selection of the abrasion testing method and need for non standardized tests 
 

- Check the source of abrasion mechanism. 
- Use, when possible, the same material for the countermaterial/particles causing abrasion. 
- Control the temperature and humidity factors during the test. 
- Reproduce the wear mechanism at the laboratory. 
- Evaluate the resistance to abrasion of different textile surfaces. 
- Check the durability of the textile machining tools that may depend also on the friction coeffi-

cient of the yarns and fibre. 
 
 

1.2 Friction standards 

The modern formulation of the “Friction laws” was born in S XVIII (Amontons- Coulomb) establishing 
that...  

1. There is a Friction Force, opposed to movement, which is proportional to the normal force be-
tween the contacting surfaces  

2. The friction force is independent of the (apparent) contact area  
3. The friction force is independent of the sliding velocity  

 

http://www.astm.org/Standards/F510.htm
http://www.astm.org/Standards/F510.htm
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Figure 3.- Friction Law, by Amontons Coulom. Courtesy IK4-TEKNIKER 

It is typical that a low friction coefficient is related to low wear, but this does not happen always. 
Often it is important to measure the friction properties of the textiles.  In some cases, it is necessary 
to have a low friction that can be related to the comfort of the textile, but in other cases, you need 
certain resistance to slippage (e.g. yarns in woven fabrics). 

Standard Scope 

ASTM D434 
Test Method for Resistance to Slippage of Yarns in Woven Fabrics Using a 
Standard Seam 

ASTM D3108 Standard Test Method for Coefficient of Friction, Yarn to Solid Material 

ASTM D3412 Standard Test Method for Coefficient of Friction, Yarn to Yarn 

ISO 12957-1 and -2 Friction characteristics of geosynthetics 

ISO 21182 Light conveyor belts -- Determination of the coefficient of friction 

EN 1554 Conveyor belts - Drum friction testing 

ISO 22653 Footwear -- Test methods for lining and in socks -- Static friction- 

EN 13893 
Resilient, laminate and textile floor coverings - Measurement of dynamic 
coefficient of friction on dry floor surfaces 

EN 12503-6 Sports mats - Part 6: Determination of the top friction 

EN 12503-5 Sports mats - Part 5: Determination of the base friction 

Needs to develop new standards related to tactile properties 

Despite there exist some trials to try to determine the tactile properties through mechanical proper-
ties, like Kawabata (KES) (http://www.tx.ncsu.edu/tpacc/comfort-performance/kawabata-evaluation-

system.cfm) and FAST system, there is a need to develop tests to understand the relationship be-
tween tactile properties and the surface geometry, surface energy, roughness parameters and fric-
tion coefficient at different scales.  

The possibility to measure the friction properties at nano-microscale gives wider mapping opportuni-
ties to rank friction levels, which can be related to tactile properties. Normally low friction can be 
related to good tactility properties, but also temperature, contact pressure factors (compressibility 
and deformation) should be taken into account. 

http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=36939
http://www.tx.ncsu.edu/tpacc/comfort-performance/kawabata-evaluation-system.cfm
http://www.tx.ncsu.edu/tpacc/comfort-performance/kawabata-evaluation-system.cfm
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Figure 4.- a) AFM and b) Confocal Microscopy for surface geometry Measurement, c) Nanotribometer  
Machine, d) Measurements to monitor static friction and adhesion behaviour during the con-
tact.Courtesy IK4-TEKNIKER 

  

Figure 5.- a) Machine for determination of friction properties and their relationship to tactile effects. b) 
Polymeric material used as countersurface of textile, simulating finger surface texturing. Courtesy IK4-
TEKNIKER 

1.3 Mechanical properties  

The mechanical properties of textiles are an important requirement for their applications. The selec-
tion of the most appropriate standard depends on: 

- the type of textile (yarns, ropes, cotton fibre, fabrics, nonwoven, woven fabrics, bundles, 
wool fibre bundles, seam, corduroy, knitted fabrics, stretch yarns, elastic fabric, narrow 
elastic fabrics, protective, zippers, sewn seams, elastomeric yarns, stretch yarns, single 
textile fibres, textile webbing, tape and braided material, aramid yarns, conveyor belts, 
plastic textiles, extrusion moulding plastic, sheet plastics, thin plastic for isotropic and 
anisotropic fibre-reinforced plastic composites, unidirectional fibre-reinforced plastic 
composites, woven and knitted garments, single spun yarns, textile glass-yarns, geotex-
tiles, rubber- or plastic-coated fabrics, flexible cellular polymeric materials, leather, low 
density materials, High-density materials, individual fibres). 

- the property to be tested (breaking force, strength tests, elongation, elongation at 
break, elongation at reference load, physical/mechanical properties, breaking tenacity, 
tensile strength, tear force/resistance/strength, seam rupture, bending length, distortion 
of yarn, resistance to puncture, impact penetration, dynamic tearing, resistance to cut-
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ting by sharp objects, flexion resistance, resistance to pilling, stretch properties, stiffness, 
elastic properties, permanent deformation, bursting strength, full thickness tensile 
strength, Trapezoid Tearing Strength, coating adhesion, tear load, fatigue by constant 
load pounding, stress-strain characteristic in compression, flexural properties, elasticity 
of fabrics), 

- the method (single end breaking force, grab, strip, ballistic-falling pendulum- Elmendorf, 
single tear, tongue procedure-single rig, Flat Bundle, constant-Rate-of Extension Type 
Tensile Test, Static-Load Testing, CRE Method, Circular Bend, trapezoid test, Blade/Slot 
Procedure, Single-Strand Method, Diaphragm Bursting Strength Tester, Ball Burst Test, 
Percentage of wale spirality change in knitted garments, Untwist/retwist method, Single 
edge tear, double edge tear, Multiaxial tests). 

- the shape (trouser, wing, tongue shape-double tear test, Sew-Through Flange Buttons). 

Standard Scope 

ISO 3060 Textiles - Cotton fibre - Determination of breaking tenacity of flat bundles 

ISO 5079 
Textile fibres - Determination of breaking force and elongation at break of 
individual fibres 

ASTM D1445 
Standard Test Method for Breaking Strength and Elongation of Cotton Fibres 
(Flat Bundle Method) 

ISO 2062 
Textiles - Yarns from packages - Determination of single-end breaking force 
and elongation at break 

ISO 2307 Ropes - Determination of certain physical and mechanical properties 

ISO 9073-3 
Textiles - Test methods for nonwoven - Part 3: Determination of tensile 
strength and elongation 

ISO 9073-4 
Textiles - Test methods for nonwoven - Part 4: Determination of tear re-
sistance 

ISO 9073-7 
Textiles - Test methods for nonwoven - Part 7: Determination of bending 
length 

EN ISO 9073-18 
Textiles - Test methods for nonwovens - Part 18: Determination of breaking 
strength and elongation of nonwoven materials using the grab tensile test 

  
ISO 13934-1 

Textiles - Tensile properties of fabrics - Part 1: Determination of maximum 
force and elongation at maximum force using the strip method 

ISO 13934-2 
Textiles - Tensile properties of fabrics - Part 2: Determination of maximum 
force using the grab method 

ISO 13935-1 
Textiles - Seam tensile properties of fabrics and made-up textile articles - 
Part 1: Determination of maximum force to seam rupture using the strip 
method 

ISO 13935-2 
Textiles - Seam tensile properties of fabrics and made-up textile articles - Part 
2: Determination of maximum force to seam rupture using the grab method 

ISO 13937-1 
Textiles - Tear properties of fabrics - Part 1: Determination of tear force using 
ballistic pendulum method (Elmendorf) 

ISO 13937-2 
Textiles - Tear properties of fabrics - Part 2: Determination of tear force of 
trouser-shaped test specimens (Single tear method) 

ISO 13937-3 
Textiles - Tear properties of fabrics - Part 3: Determination of tear force of 
wing-shaped test specimens (Single tear method) 

ISO 13937-4 
Textiles - Tear properties of fabrics - Part 4: Determination of tear force of 
tongue-shaped test specimens (Double tear test) 
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ISO 13995 
Protective clothing - Mechanical properties - Test method for the determina-
tion of the resistance to puncture and dynamic tearing of materials 

ISO 13996 
Protective clothing - Mechanical properties  - Determination of resistance to 
puncture 

ISO 13997 
Protective clothing - Mechanical properties - Determination of resistance to 
cutting by sharp objects 

ISO 14460 Modified flexion test 

ASTM D1336 Test Method for Distortion of Yarn in Woven Fabrics 

ASTM D1294 
Standard Test Method for Tensile Strength and Breaking Tenacity of Wool 
Fibre Bundles 1-in. (25.4 mm) Gage Length 

ASTM D1424 
Test Method for Tearing Strength of Fabrics by Falling-Pendulum (Elmen-
dorf-Type) Apparatus 

ASTM D2061 Standard Test Methods for Strength Tests for Zippers 

ASTM D2261 
Test Method for Tearing Strength of Fabrics by the Tongue (Single Rip) Pro-
cedure (Constant-Rate-of-Extension Tensile Testing Machine) 

ASTM D2262 
Test Method for Tearing Strength of nonwoven Fabrics by the Tongue (Sin-
gle Rip) Method (Constant-Rate-of-Traverse Tensile Testing Machine) 

ASTM D5034 
Test Method for Breaking Strength and Elongation of Textile Fabrics (Grab 
Test) 

ASTM D4685 Standard performace for resistance to pilling of corduroy textiles 

ASTM D1683 Test Method for Failure in Sewn Seams of Woven Apparel Fabrics 

ASTM D2594 
Standard Test Method for Stretch Properties of Knitted Fabrics Having Low 
Power 

ASTM D3107 
Standard Test Method for Stretch Properties of Fabrics Woven from Stretch 
Yarns 

ASTM D4964 
Standard Test Method for Tension and Elongation of Elastic Fabrics (Con-
stant-Rate-of Extension Type Tensile Testing Machine) 

ASTM D5278 
Standard Test Method for Elongation of Narrow Elastic Fabrics (Static-Load 
Testing) 

ASTM D6614 Standard Test Method for Stretch Properties of Textile Fabrics - CRE Method 

ASTM D1388 Standard Test Method for Stiffness of Fabrics 

ASTM D1424 
Standard Test Method for Tearing Strength of Fabrics by Falling-Pendulum 
Type (Elmendorf) Apparatus 

ASTM D4032 Standard Test Method for Stiffness of Fabric by the Circular Bend Procedure 

ASTM D5034 
Standard Test Method for Breaking Strength and Elongation of Textile Fab-
rics (Grab Method) 

ASTM D5035 
Standard Test Method for Breaking Force and Elongation of Textile Fabrics 
(Strip Method) 

ASTM D5587 
Standard Test Method for Tearing Strength of Fabrics by Trapezoid Proce-
dure 

ASTM D6828 Standard Test Method for Stiffness of Fabric by Blade/Slot Procedure 

  
ASTM D2256 

Standard Test Method for Tensile Properties of Yarns by the Single-Strand 
Method 

ASTM D2653 
Standard Test Method for Tensile Properties of Elastomeric Yarns (CRE Type 
Tensile Testing Machines) 

ASTM D2731 
Standard Test Method for Elastic Properties of Elastomeric Yarns (CRE Type 
Tensile Testing Machines) 
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ASTM D3106 Standard Test Method for Permanent Deformation of Elastomeric Yarns 

ASTM D3107 
Standard Test Methods for Stretch Properties of Fabrics Woven from Stretch 
Yarns 

ASTM D3786  
Standard Test Method for Bursting Strength of Textile Fabrics-Diaphragm 
Bursting Strength Tester Method 

ASTM D3787 
Standard Test Method for Bursting Strength of Textiles-Constant-Rate-of-
Traverse (CRT) Ball Burst Test 

ASTM D3822 Standard Test Method for Tensile Properties of Single Textile Fibres 

ASTM D4848 
Standard Terminology Related to Force, Deformation and Related Properties 
of Textiles 

ASTM D6775 
Standard Test Method for Breaking Strength and Elongation of Textile Web-
bing, Tape and Braided Material 

ASTM D7269 Standard Test Methods for Tensile Testing of Aramid Yarns 

ASTM D6644 Standard Test Method for Tension Strength of Sew-Through Flange Buttons 

 ISO- 283  
Textile conveyor belts - Full thickness tensile strength, elongation at break 
and elongation at the reference load - Test method 

 ISO 527-1  Plastics - Determination of tensile properties - Part 1: General principles  

 ISO 527-2  
Plastics - Determination of tensile properties - Part 2: Test conditions for 
moulding and extrusion plastics  

 ISO 527-3  
Plastics - Determination of tensile properties - Part 3: Test conditions for 
films and sheets 

 ISO 527-4  
Plastics - Determination of tensile properties - Part 4: Test conditions for 
isotropic and anisotropic fibre-reinforced plastic composites  

 ISO 527-5  
Plastics - Determination of tensile properties - Part 5: Test conditions for 
unidirectional fibre-reinforced plastic composites 

ISO 17202  
Textiles - Determination of twist in single spun yarns - Untwist/retwist 
method 

ISO 3341  
Textile glass - Yarns - Determination of breaking force and breaking elonga-
tion 

ASTM D 4533  Standard Test Method for Trapezoid Tearing Strength of Geotextiles 

 ISO 1421  
Rubber- or plastic-coated fabrics - Determination of tensile strength and 
elongation at break 

 ISO 1798  
Flexible cellular polymeric materials - Determination of tensile strength and 
elongation at break 

 ISO 2411  Rubber- or plastic-coated fabrics - Determination of coating adhesion  

ISO 3377-1  
Leather - Physical and mechanical tests - Determination of tear load - Part 1: 
Single edge tear  

 ISO 3377-2  
Leather - Physical and mechanical tests; Determination of tear load - Part 2: 
Double edge tear 

 ISO 3385  
Flexible cellular polymeric materials - Determination of fatigue by constant 
load pounding 

 ISO 3386-1  
Polymeric materials, cellular flexible - Determination of stress-strain charac-
teristic in compression - Part 1: Low-density materials 

 ISO 3386-2  
Polymeric materials, cellular flexible - Determination of stress-strain charac-
teristics in compression - Part 2: High-density materials 

 ISO 5079  
Textiles - Fibres - Determination of breaking force and elongation at break 
of individual fibres  
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 ISO 14125  Fibre-reinforced plastic composites - Determination of flexural properties  

 EN 14704-2  Determination of the elasticity of fabrics - Part 2: Multiaxial tests 

 EN 14704-3  Determination of the elasticity of fabrics - Part 3: Narrow fabrics  

EN ISO 10319 Toughness of geotextiles 

EN 12226 Evaluation of tensile strength after durability test of geotextiles 

ASTM F970 Standard Test Method for Static Load Limit of resilient floor coverings 

As an example of mechanical tests, figure 6 shows the Instron 3369 Machine from IK4-TEKNIKER 
which in this case has been used to perform the tearing tests under the Testing Conditions (ISO 
13937-2:2000 (E)), using a gauge length of 100mm and a rate of extension of 100mm/min.  

 

Figure 6.- a) INSTRON Machine from IK4-TEKNIKER. b) Tearing Tests. c) Results from Tearing tests. 
Courtesy IK4-TEKNIKER 

1.4 Dimensional changes and Physical properties 

The Dimensional Changes and physical properties of textiles may also depend on the type of textile 
to be tested (fabrics, woven fabrics, fibres, yarn from packages, geotextiles, membrane filters, trans-
parent plastics, leather, flax fibres), the property to be determined (determination of width and 
length, dimensional change on commercial laundering near the boiling point, dimensional change in 
washing and drying, unevenness of textile strands, linear density, thickness, mass per unit lengh (lin-
ear density) or area (surface density), water permeability, pore size characteristics, oil repellency, 
standard atmospheres conditioning, luminous transmittance, resistance to water penetration, aque-
ous liquid repellency, thermal resistance, resistance to surface wetting, water permeability, re-
sistance to water penetration, determination of fineness, wrinkle recovery of fabrics, spirality after 
laundering) or on the testing method used to analyse (Capacitance method, Gravimetric method, 
vibroscope method, skein method, Permittivity, Bubble Point and Mean Flow Pore Test, Hydrocarbon 
Resistance Test, Testing standard atmospheres conditioning, Luminous Transmittance, Water pene-
tration test, Impact penetration test, Water/alcohol solution resistance test, low thermal resistance, 
spray test, permeability test normal to the plane without load, hydrostatic pressure test for water 
penetration measurement, permeametric methods to measure fineness, appearance method to 
evaluate the wrinkle recovery). 

Standard Scope 

 EN 1773  Textiles - Fabrics - Determination of width and length 

ISO 675 
Textiles - Woven fabrics - Determination of dimensional change on 
commercial laundering near the boiling point 

http://www.astm.org/Standards/F970.htm
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ISO 16322-1  
Textiles - Determination of spirality after laundering - Part 1: Percent-
age of wale spirality change in knitted garments 

ISO 16322-3  
Textiles - Determination of spirality after laundering - Part 3: Woven 
and knitted garments  

ISO16549  Textiles - Unevenness of textile strands - Capacitance method  

ISO 9867  
Textiles - Evaluation of the wrinkle recovery of fabrics - Appearance 
method 

ISO 1973 
Textile fibres - Determination of linear density - Gravimetric method 
and vibroscope method 

ISO 2060 
Textiles - Yarn from packages - Determination of linear density (mass 
per unit length) by the skein method. 

ISO 9073-2 
Textiles - Test methods for nonwovens - Part 2: Determination of 
thickness 

ASTM D1777 Standard Test Method for Thickness of Textile Materials 

ASTM D 4491-A 
Standard Test Methods for Water Permeability of Geotextiles by 
Permittivity 

ASTM F 316  
Standard Test Methods for Pore Size Characteristics of Membrane 
Filters by Bubble Point and Mean Flow Pore Test 

AATCC 118  Oil Repellency: Hydrocarbon Resistance Test 

 ISO 139  Textiles - Standard atmospheres conditioning and testing  

ASTM 1003  
Standard Test Method for Haze and Luminous Transmittance of 
Transparent Plastics 

ISO  18695  
Textiles - Determination of resistance to water penetration - Impact 
penetration test 

ISO 23232  
Textiles - Aqueous liquid repellency - Water/alcohol solution re-
sistance test 

ISO 3801  
Textiles; Woven fabrics; Determination of mass per unit length and 
mass per unit area 

 ISO 2589  Leather - Determination of thickness 

 ISO 5084  Textiles - Determination of thickness of textiles and textile products 

 ISO 5077  Textiles - Determination of dimensional change in washing and drying 

ASTM D1336 Test Method for Distortion of Yarn in Woven Fabrics 

ISO 5085-1  
Textiles;-Determination of thermal resistance; part 1: low thermal 
resistance  

 ISO 4920  
Textile fabrics - Determination of resistance to surface wetting (spray 
test)  

 ISO 11058  
Geotextiles and geotextile-related products - Determination of water 
permeability characteristics normal to the plane, without load  

 EN ISO 20811  
Determination of resistance of textile fabrics to water penetration; 
hydrostatic pressure test 

ISO 2370  
Textiles; Determination of fineness of flax fibres, Permeametric 
methods 

 

Needs for non standard tests or new standard tests. 
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The surface energy can be measured by means of the contact angle, giving to the surface good 
cleanability and tailoring the surface energy in function of the desired hydrophilic or hydrophobic 
properties. Figure 7 shows a machine to measure the contact angle to determine the surface energy. 

  

Figure 7.- a) Goniometer, b) Measurement of the contact angle. Courtesy IK4-TEKNIKER. 

By means of the CATRI Machine developed and constructed also in IK4-TEKNIKER, it is possible to 
determine the friction and wear of textiles under vacuum and ultrahigh vacuum and the gas 
tribodesorption by means of mass spectra. For example, in case of introducing flavours in textiles by 
means of microencapsulation techniques, it could be possible to determine the durability of the fla-
vours in function of the load and speed. The flavours could be desorbed and detected by mass spec-
tra. This machine could be used in the future for determination of durability of flavours when sub-
mitted to friction.  In figure 8a) the CATRI Machine developed by IK4-TEKNIKER is represented. In 
figure 8b) the wear scar is shown. Finally, in 8 c) the gas desorbed at the end of the tests is shown, 
(H2, H2O, CO, CO2). 

   

Figure 8.- a) CATRI Test Machine constructed by IK4-TEKNIKER to test friction, wear and 
tribodesorption of textiles under ultrahigh vacuum. b) Image of the wear scar using Confocal Micros-
copy.    c) Image of the tribodesorption of gases after the test. Courtesy IK4-TEKNIKER 

1.5 Colour Properties  

Many textiles are related to fashion and have a decorative purpose, so the colour properties and 
their durability have a special added value for their use and commercialization. Therefore, several 
test protocols have been developed to determine the colour fastness and durability. The standards 
to be used will depend again on the type of textile (wool, polyvinyl chloride coatings, wool dyes, 
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acrylic fibres, water-soluble dyes, reactive dyes in the presence of electrolytes, wool adjacent fabric, 
polyester adjacent fabric, acrylic adjacent fabric, silk adjacent fabric, secondary acetate adjacent 
fabric, multifibre adjacent fabric, , phenolic materials), the property to be measured (colour fastness 
grades, calculation of colour differences, quality control of blue wool reference materials 1 to 8,  
colour fastness to light of textiles wetted with perspiration, to domestic and commercial laundering 
with determination of oxidative bleach response, to water, to chlorinated water, to spotting water, 
to spotting, to alkaline milling, to dry cleaning using perchlorethylene solvent, to spotting  acid, to 
spotting in alkali, to wet scrubbing of pigment printed textiles, to rubbing small areas, to steaming, to 
severe acid-felting, to mild acid felting, to nitrogen oxides, to ozone in the atmosphere, for meas-
urement of surface colour, assessment of relative whiteness, to stoving, to vulcanization in hot air, to 
vulcanization in sulphur monochloride, to vulcanization in open steam, to carbonizing in aluminium 
chloride, to carbonizing in sulphuric acid, to mercerizing, to soda boiling, to cross dyeing, to 
degumming, to formaldehyde, assessment of migration of textile colours, to processes using chemi-
cal means for creasing, pleating and setting, to acid chlorination, to metals in the dyebath, 
intercompatibility of basic dyes, dispersibility of disperse dyes, dusting behaviour of dyes, evaluation 
of dye and pigment migration, application solubility and solution stability, cold water solubility, rela-
tive colour strength of dyes in solution, speckiness of colorant dispersions, to light: daylight, to 
weathering: outdoor exposure, to decatizing, to artificial light, to artificial weathering, assessment of 
photochromism, ageing to artificial light at high temperatures, to rubbing with organic solvents, to 
sea water, to hot water, to bleaching with peroxide, to bleaching with severe sodium chlorite, to 
bleaching with mild sodium chlorite, to dry heat (excluding pressing), to organic solvents, to hot 
pressing, potential to phenolic yellowing of materials, to washing with soap or soap and soda, to 
perspiration, to water spotting on upholstery fabrics, to industrial laundering, to steam pleating) and 
the type of methodology used (digital imaging techniques, method incorporating non-phosphate 
reference detergent and a low temperature bleach activator to determine colour fastness to domes-
tic and commercial laundering, acid chlorination with sodium dichloroisocyanurate, to metals in the 
dyebath with chromium salts, Iiron and copper, method for instrumental assessment of the degree 
of staining of adjacent fabrics, of change in colour for determination of grey scale rating, of 1/1 
standard depth of colour, resistance of colour to artificial light,  artificial weathering and ageing to 
artificial light at high temperatures with Xenon arc fading lamp test, method for instrumental as-

sessment of the colour inconstancy of a specimen with change in illuminant). 

Standard Scope 

 ISO 105-A08  
Textiles - Tests for colour fastness - Part A08: Vocabulary used in colour 
measurement 

 ISO 105-A11  
Textiles - Tests for colour fastness - Part A11: Determination of colour 
fastness grades by digital imaging techniques  

 ISO 105-A01  Textiles - Tests for colour fastness - Part A01: General principles of testing 

 ISO 105-J03  
Textiles - Tests for colour fastness - Part J03: Calculation of colour differ-
ences 

 ISO 105-B08  
Textiles - Tests for colour fastness - Part B08: Quality control of blue wool 
reference materials 1 to 7 

 ISO 105-B07  
Textiles - Tests for colour fastness - Part B07: Colour fastness to light of 
textiles wetted with perspiration 

 ISO 105-C06  
Textiles - Tests for colour fastness - Part C06: Colour fastness to domestic 
and commercial laundering  

 ISO 105-C08  
Textiles - Tests for colour fastness - Part C08: Colour fastness to domestic 
and commercial laundering using a non-phosphate reference detergent 
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incorporating a low temperature bleach activator 

 ISO 105-E01  Textiles - Tests for colour fastness - Part E01: Colour fastness to water 

 ISO 105-E03  
Textiles - Tests for colour fastness - Part E03: Colour fastness to chlorinat-
ed water (swimming-pool water) 

 ISO 105-E07  
Textiles - Tests for colour fastness - Part E07: Colour fastness to spotting  
Water 

 ISO 105-E09  Textiles - Tests for colour fastness - Part E09: Colour fastness to spotting 

 ISO 105-E12  
Textiles - Tests for colour fastness - Part E12: Colour fastness to milling: 
Alkaline milling 

 ISO 105-D01  
Textiles - Tests for colour fastness - Part D01: Colour fastness to dry clean-
ing using perchlorethylene solvent  

 ISO 105-E05  
Textiles - Tests for colour fastness - Part E05: Colour fastness to spotting  
Acid  

 ISO 105-E06  
Textiles - Tests for colour fastness - Part E06: Colour fastness to spotting: 
Alkali 

 ISO 105-C07  
Textiles - Tests for colour fastness - Part C07: Colour fastness to wet 
scrubbing of pigment printed textiles 

 ISO 105-C09  

Textiles - Tests for colour fastness - Part C09: Colour fastness to domestic 
and commercial laundering - Oxidative bleach response using a non-
phosphate reference detergent incorporating a low temperature bleach 
activator 

 ISO 105-X16  
Textiles - Tests for colour fastness - Part X16: Colour fastness to rubbing; 
Small areas 

 ISO 105-E11  Textiles - Tests for colour fastness - Part E11: Colour fastness to steaming 

 ISO 105-E13  
Textiles - Tests for colour fastness - Part E13: Colour fastness to acid-
felting: Severe 

 ISO 105-E14  
Textiles - Tests for colour fastness - Part E14: Colour fastness to acid-
felting: Mild 

 ISO 105-G01  
Textiles - Tests for colour fastness - Part G01: Colour fastness to nitrogen 
oxides 

 ISO 105-G03  
Textiles - Tests for colour fastness - Part G03: Colour fastness to ozone in 
the atmosphere 

 ISO 105-J01  
Textiles - Tests of colour fastness - Part J01: General principles for meas-
urement of surface colour 

 ISO 105-J02  
Textiles - Tests of colour fastness - Part J02: Instrumental assessment of 
relative whiteness 

 ISO 105-N05  Textiles - Tests for colour fastness - Part N05: Colour fastness to stoving 

 ISO 105-S01  
Textiles - Tests for colour fastness - Part S01: Colour fastness to vulcaniza-
tion: Hot air 

 ISO 105-S02  
Textiles - Tests for colour fastness - Part S02: Colour fastness to vulcaniza-
tion: Sulphur monochloride 

 ISO 105-S03  
Textiles - Tests for colour fastness - Part S03: Colour fastness to vulcaniza-
tion: Open steam 

 ISO 105-X01  
Textiles - Tests for colour fastness - Part X01: Colour fastness to carboniz-
ing: Aluminium chloride 

 ISO 105-X02  
Textiles - Tests for colour fastness - Part X02: Colour fastness to carboniz-
ing: Sulphuric acid 
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 ISO 105-X04  
Textiles - Tests for colour fastness - Part X04: Colour fastness to merceriz-
ing 

 ISO 105-X06  
Textiles - Tests for colour fastness - Part X06: Colour fastness to soda boil-
ing 

 ISO 105-X07  
Textiles - Tests for colour fastness - Part X07: Colour fastness to cross-
dyeing: Wool 

 ISO 105-X08  
Textiles - Tests for colour fastness - Part X08: Colour fastness to 
degumming 

 ISO 105-X09  
Textiles - Tests for colour fastness - Part X09: Colour fastness to formal-
dehyde 

 ISO 105-X10  
Textiles - Tests for colour fastness - Part X10: Assessment of migration of 
textile colours into polyvinyl chloride coatings 

 ISO 105-X13  
Textiles - Tests for colour fastness - Part X13: Colour fastness of wool dyes 
to processes using chemical means for creasing, pleating and setting 

 ISO 105-X14  
Textiles - Tests for colour fastness - Part X14: Colour fastness to acid chlo-
rination of wool: Sodium dichloroisocyanurate 

 ISO 105-Z01  
Textiles - Tests for colour fastness - Part Z01: Colour fastness to metals in 
the dyebath: Chromium salts 

 ISO 105-Z02  
Textiles - Tests for colour fastness - Part Z02: Colour fastness of metals in 
the dyebath: Iron and copper 

 ISO 105-Z03  
Textiles - Tests for colour fastness - Part Z03: Intercompatibility of basic 
dyes for acrylic fibres 

 ISO 105-Z04  
Textiles - Tests for colour fastness - Part Z04: Dispersibility of disperse 
dyes 

 ISO 105-Z05  
Textiles - Tests for colour fastness - Part Z05: Determination of the dust-
ing behaviour of dyes 

 ISO 105-Z06  
Textiles - Tests for colour fastness - Part Z06: Evaluation of dye and pig-
ment migration 

 ISO 105-Z07  
Textiles - Tests for colour fastness - Part Z07: Determination of applica-
tion solubility and solution stability of water-soluble dyes 

 ISO 105-Z08  
Textiles - Tests for colour fastness - Part Z08: Determination of solubility 
and solution stability of reactive dyes in the presence of electrolytes 

 ISO 105-Z09  
Textiles - Tests for colour fastness - Part Z09: Determination of cold water 
solubility of water-soluble dyes 

 ISO 105-Z10  
Textiles - Tests of colour fastness - Part Z10: Determination of relative 
colour strength of dyes in solution 

 ISO 105-Z11  
Textiles - Tests for colour fastness - Part Z11: Evaluation of speckiness of 
colorant dispersions 

ISO 105-F01  
Textiles - Tests for colour fastness - Part F01: Specification for wool adja-
cent fabric 

ISO 105-F03  
Textiles - Tests for colour fastness - Part F03: Specification for polyamide 
adjacent fabric 

ISO 105-F04  
Textiles - Tests for colour fastness - Part F04: Specification for polyester 
adjacent fabric 

ISO 105-F05  
Textiles - Tests for colour fastness - Part F05: Specification for acrylic ad-
jacent fabric 

ISO 105-F06  Textiles - Tests for colour fastness - Part F06: Specification for silk adja-
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cent fabric 

ISO 105-F07  
Textiles - Tests for colour fastness - Part F07: Specification for secondary 
acetate adjacent fabric 

ISO 105-F10  
Textiles - Tests for colour fastness - Part F10: Specification for adjacent 
fabric: multifibre 

 ISO 105-A04  
Textiles - Tests for colour fastness - Part A04: Method for the instrumen-
tal assessment of the degree of staining of adjacent fabrics 

 ISO 105-A05  
Textiles - Tests for colour fastness - Part A05: Instrumental assessment of 
change in colour for determination of grey scale rating 

 ISO 105-A06  
Textiles - Tests for colour fastness - Part A06: Instrumental determination 
of 1/1 standard depth of colour 

 ISO 105-B01  
Textiles - Tests for colour fastness - Part B01: Colour fastness to light: 
Daylight 

 ISO 105-B03  
Textiles - Tests for colour fastness - Part B03: Colour fastness to weather-
ing: Outdoor exposure 

 ISO 105-E10  Textiles - Tests for colour fastness - Part E10: Colour fastness to decatizing 

 ISO 105-B02  
Textiles - Tests for colour fastness - Part B02: Colour fastness to artificial 
light: Xenon arc fading lamp test  

 ISO 105-B04  
Textiles - Tests for colour fastness - Part B04: Colour fastness to artificial 
weathering: Xenon arc fading lamp test 

 ISO 105-B05  
Textiles - Tests for colour fastness - Part B05: Detection and assessment 
of photochromism 

 ISO 105-B06  
Textiles - Tests for colour fastness - Part B06: Colour fastness and ageing 
to artificial light at high temperatures: Xenon arc fading lamp test 

 ISO 105-D02  
Textiles - Tests for colour fastness - Part D02: Colour fastness to rubbing: 
Organic solvents 

 ISO 105-E02  Textiles - Tests for colour fastness - Part E02: Colour fastness to sea water 

 ISO 105-E08  Textiles - Tests for colour fastness - Part E08: Colour fastness to hot water 

 ISO 105-N02  
Textiles - Tests for colour fastness - Part N02: Colour fastness to bleach-
ing: Peroxide 

 ISO 105-N03  
Textiles - Tests for colour fastness - Part N03: Colour fastness to bleach-
ing: Sodium chlorite (mild) 

 ISO 105-N04  
Textiles - Tests for colour fastness - Part N04: Colour fastness to bleach-
ing: Sodium chlorite (severe) 

 ISO 105-P01  
Textiles - Tests for colour fastness - Part P01: Colour fastness to dry heat 
(excluding pressing) 

 ISO 105-X05  
Textiles - Tests for colour fastness - Part X05: Colour fastness to organic 
solvents 

 ISO 105-X11  
Textiles - Tests for colour fastness - Part X11: Colour fastness to hot press-
ing 

 ISO 105-X12  Textiles - Tests for colour fastness - Part X12: Colour fastness to rubbing 

 ISO 105-J05  
Textiles - Tests for colour fastness - Part J05: Method for the instrumental 
assessment of the colour inconstancy of a specimen with change in illu-
minant (CMCCON02) 

 ISO 105-X18  
Textiles - Tests for colour fastness - Part X18: Assessment of the potential 
to phenolic yellowing of materials 

 ISO 105-C10  Textiles - Tests for colour fastness - Part C10: Colour fastness to washing 
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with soap or soap and soda 

 ISO 105-E04  
Textiles - Tests for colour fastness - Part E04: Colour fastness to perspira-
tion 

 ISO 105-E16  
Textiles - Tests for colour fastness - Part E16: Colour fastness to water 
spotting on upholstery fabrics 

 ISO 105-C12  
Textiles - Tests for colour fastness - Part C12: Colour fastness to industrial 
laundering 

 ISO 105-P02  
Textiles - Tests for colour fastness - Part P02: Colour fastness to pleating: 
Steam pleating 

ISO/TR 12116 
Textiles - Methods of simulating colour change during actual wear by 
means of laboratory colour-fastness tests 

 

1.6 Chemical Standards 

Chemical Standards are in many cases related to protocols linked with Global Organic Textile Stand-
ard (GOTS) requirements and may concern the limit values for residues in GOTS Goods or additional 
materials and accessories (pH value, formaldehyde, heavy metals, Cr-VI, chlorophenols, plasticizers, 
organotin compounds, fluorocarbons), the type of textile (ternary fibre compounds, acetate, pro-
teins, viscose, cotton fibres, cupro and modal, lyocell, polyamide, triacetate fibres, polyester, tri-
acetate, polylactide, cellulose, polyester fibres, acrylic, modacrylics, chlorofibres, elastanes, jute, 
polypropylene fibres, homopolymers of vinyl chloride, silk, wool, mohair, cellulose fibres, asbestos, 
modacrylics, flexible and rigid cellular polymeric materials), the general chemical properties (alkali or 
acid content, accelerated ageing tests, mixture of ternary fibre compounds, mixtures of acetate and 
certain other fibres, mixtures of certain protein and other fibres, mixtures of viscose, cupro or modal 
and cotton fibres, mixtures of viscose or certain types of cupro or modal or lyocell and cotton fibres, 
mixtures of polyamide and certain other fibres, mixtures of acetate and triacetate fibres, mixtures of 
polyester and certain other fibres, mixtures of triacetate or polylactide and certain other fibres, mix-
tures of cellulose and polyester fibres, mixtures of acrylic, certain modacrylics, certain chlorofibres, 
certain elastanes and certain other fibres, mixtures of certain chlorofibres and certain other fibres, 
mixtures of acetate and certain chlorofibres, mixtures of jute and certain animal fibres, mixtures of 
polypropylene fibres and certain other fibres, mixtures of chlorofibres (homopolymers of vinyl chlo-
ride) and certain other fibres, mixtures of silk and wool or mohair, mixtures of cellulose fibres and 
asbestos, mixtures of elastane and certain other fibres, mixtures of chlorofibres, certain modacrylics, 
certain elastanes, acetates, triacetates and certain other fibres) or the analysis methods (method to 
determine formaldehyde in aqueous extract using acetyl-acetone method by means of a spectrome-
ter, method of acetone to identify mixtures of acetate and certain other fibers, method using hypo-
chlorite to identify mixtures of proteins and certain other fibers, method using sodium zincate to 
determine mixtures of viscose, cupro or modal and cotton fibres, method using formic acid and zinc 
chloride to determine mixtures of viscose or certain types of cupro, modal, lyocell with cotton fibres, 
method using formic acid to determine mixtures of polyamide and certain fibres, method of ace-
tone or benzyl alcohol to determine mixtures of acetate and triacetate fibers, method using phenol 
and tetrachloroethane to determine mixtures of polyester and certain other fibres, method of di-
chloromethane to determine mixtures of triacetate or polylactide and certain other fibers, method 
using sulfuric acid to determine mixtures of cellulose and polyester fibres, method using 
dimethylformamide to determine mixtures of crylic, modacrylics, chlorofibres, elastanes and certain 
other fibers, method using carbon disulfide/acetone to determine mixtures of certain chlorofibres, 



 2BFUNTEX_D 1.7 Report on Standardisation V1.7. 

 Page 20/32 

method using acetic acid to determine mixtures of aceta and certain chlorofibres, method by de-
termining nitrogen content to determine mixtures of jute and certain animal fibres, method using 
xylene to determine mixtures of polypropylene fibres and certain other fibres, method using sul-
phuric acid to analyse mixtures of chlorofibres (homopolymers of vinyl chloride) and certain other 
fibres) and also mixtures of silk and wool or mohair, method  by heating to analyse mixtures of cellu-
lose fibres and asbestos, method using dimethylacetamide  to analyse mixtures of elastane and cer-
tain other fibres, method  using cyclohexanone to analyse mixtures of chlorofibres, certain 
modacrylics, certain elastanes, acetates, triacetates and certain other fibres, method using micros-
copy to characterize animal fibres, cashmere, wool, speciality fibres). 

Standard Scope 

2008/121/EC Directive on textile names 

ISO 2916 Wool - Determination of alkali content 

ISO 3071 Textiles - Determination of pH of the aqueous extract 

ISO 3073 Wool - Determination of acid content 

 ISO 1833-21  
Flexible and rigid cellular polymeric materials – Accelerated ageing 
tests 

ISO/TR 11827  Textiles - Composition testing - Identification of fibres 

 ISO 1833-1  Textiles - Quantitative chemical analysis - Part 2: Ternary fibre mixtures  

 ISO 1833-2  
Textiles - Quantitative chemical analysis - Part 3: Mixtures of acetate 
and certain other fibres (method using acetone)  

 ISO 1833-3  
Textiles - Quantitative chemical analysis - Part 4: Mixtures of certain 
protein and certain other fibres (method using hypochlorite)  

 ISO 1833-4  
Textiles - Quantitative chemical analysis - Part 5: Mixtures of viscose, 
cupro or modal and cotton fibres (method using sodium zincate)  

 ISO 1833-5  
Textiles - Quantitative chemical analysis - Part 6: Mixtures of viscose or 
certain types of cupro or modal or lyocell and cotton fibres (method 
using formic acid and zinc chloride)  

 ISO 1833-6  
Textiles - Quantitative chemical analysis - Part 7: Mixtures of polyam-
ide and certain other fibres (method using formic acid)  

 ISO 1833-7  
Textiles - Quantitative chemical analysis - Part 8: Mixtures of acetate 
and triacetate fibres (method using acetone)  

 ISO 1833-8  
Textiles - Quantitative chemical analysis - Part 9: Mixtures of acetate 
and triacetate fibres (method using benzyl alcohol)  

 ISO 1833-9  
Textiles - Quantitative chemical analysis - Part 24: Mixtures of polyes-
ter and certain other fibres (method using phenol and 
tetrachloroethane)  

 ISO 1833-24  
Textiles - Quantitative chemical analysis - Part 10: Mixtures of tri-
acetate or polylactide and certain other fibres (method using di-
chloromethane)  

 ISO 1833-10  
Textiles - Quantitative chemical analysis - Part 11: Mixtures of cellulose 
and polyester fibres (method using sulfuric acid)  

 ISO 1833-11  
Textiles - Quantitative chemical analysis - Part 12: Mixtures of acrylic, 
certain modacrylics, certain chlorofibres, certain elastanes and certain 
other fibres (method using dimethylformamide)  

 ISO 1833-12  
Textiles - Quantitative chemical analysis - Part 13: Mixtures of certain 
chlorofibres and certain other fibres (method using carbon disul-
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fide/acetone)  

 ISO 1833-13  
Textiles - Quantitative chemical analysis - Part 14: Mixtures of acetate 
and certain chlorofibres (method using acetic acid)  

 ISO 1833-14  
Textiles - Quantitative chemical analysis - Part 15: Mixtures of jute and 
certain animal fibres (method by determining nitrogen content)  

 ISO 1833-15  
Textiles - Quantitative chemical analysis - Part 16: Mixtures of polypro-
pylene fibres and certain other fibres (method using xylene)  

 ISO 1833-16  
Textiles - Quantitative chemical analysis - Part 17: Mixtures of 
chlorofibres (homopolymers of vinyl chloride) and certain other fibres 
(method using sulphuric acid)  

 ISO 1833-17  
Textiles - Quantitative chemical analysis - Part 18: Mixtures of silk and 
wool or mohair (method using sulphuric acid)  

 ISO 1833-18  
Textiles - Quantitative chemical analysis - Part 19: Mixtures of cellulose 
fibres and asbestos (method by heating)  

 ISO 1833-19  
Textiles - Quantitative chemical analysis - Part 20: Mixtures of elastane 
and certain other fibres (method using dimethylacetamide)  

 ISO 1833-20  
Textiles - Quantitative chemical analysis - Part 21: Mixtures of 
chlorofibres, certain modacrylics, certain elastanes, acetates, tri-
acetates and certain other fibres (method using cyclohexanone)  

ISO 17751  
Textiles - Quantitative analysis of animal fibres by microscopy - Cash-
mere, wool, speciality fibres and their blends 

 

1.7 Migration Standards 

Migration standards normally refer to the possibility of some components from the textile to migrate 
to the human body causing some allergic or other reactions in direct or prolonged contact with the 
skin. 

Standard Scope 

EN ISO 177 Plastics - Determination of migration of plasticizers  

  EN 1811 
Reference test method for the release of nickel from all post assemblies 
which are inserted into pierced parts of the human body and articles in-
tended to come into direct and prolonged contact with the skin  

 

1.8 Corrosion Standards 

Corrosion standards refer to the compatibility of protective clothing with gas or chemical liquids, 
molten metal splash, liquids under pressure, or the resistance of zippers to salt spray. 

Standard Scope 

ISO 17491 
Protective clothing-- Protection against gaseous and liquids chemi-
cals -- Determination of resistance of protective clothing to penetra-
tion by liquids and gases 
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ISO 9185 
Protective clothing -- Assessment of resistance of materials to molten 
metal splash 

ISO 13994 
Clothing for protection against liquid chemicals -- Determination of 
the resistance of protective clothing materials to penetration by liq-
uids under pressure 

ASTM D2059 
/D2059M 

Standard Test Method for Resistance of Zippers to Salt Spray (Fog) 

 

 

 

1.9 Evaporation and thermal properties 

Standard Scope 

ASTM E595 
Determination of the volatile content of materials when exposed to a 
vacuum environment 

ISO / EN 14184 Formaldehyde content in textiles 

Textiles may need to be adapted to work under vacuum conditions, requiring low evaporation under 
vacuum or ultrahigh vacuum, but also, when aromes are introduced in the textiles, it can be im-
portant to know their mass loss under vacuum. There exists a test to determine the volatile content 
of materials and lubricants under vacuum environment by measuring the total mass loss (TML) and 
collected volatile condensable materials (CVCM). The method is described under ASTM E595-07 and 
could also be applied to determine volatiles in textiles.  

  

Figure 9.- a) DEMETRA Test Machine constructed by IK4-TEKNIKER to test textiles under vacuum 
conditions. b) Detail, of four different testing positions. Courtesy IK4-TEKNIKER 

Needs for non standard tests or new standard tests 

Thermal resistance of textiles is becoming more and more important to increase the market, mainly 
in transport applications. Differential scanning calorimetry and thermogravimetry are measurements 
that can define the resistance to temperature and phase transition transformation of different tex-
tiles. The Differential scanning calorimeter allows carrying out different types of tests, the first at 
variable temperature to determine the maximum temperature without phase transformation, and 
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the second, to determine durability at a pre-established temperature lower than that corresponding 
to the phase transformation. Thermogravimetry measures the mass loss at different temperatures, 
giving more detailed information about the resistance to temperature. High temperature resistance 
is normally related with low volatility. 

 

  

Figure 10.- a) Thermogravimetry to establish the mass loss in function of the temperature. b) Phase 
transition determination in function of the temperature. Courtesy IK4-TEKNIKER  

 

1.10 Biological Standards 

Biological Standards refer to specific textile materials (eg. carpet) but normally address general tex-
tile materials or plastics. The standards available are mainly classified by the type of tests.  The an-
timicrobial properties determine the action of microorganisms and measuring with total aerobic 
microbial count. The Antifungal Activity determines antimicrobial efficacy of fungicides. The Anti-
bacterial activity can be determined with the germ count method, and by analizing the bacteriostat-
ic (growth-inhibiting) and bactericidal (bacteria-killing) properties on a given antimicrobial fabric.  

Standard Scope 

AATCC 30 

Antifungal Activity - Antimicrobial Assessment on Textile Materials. The two 
purposes of this antimicrobial test method are to determine 
the susceptibility of the materials to mildew  (fungus) and rot and 
to evaluate the antimicrobial efficacy of fungicides on textile materials.  

AATCC 100  

 

This antimicrobial test is a quantitative method to assess antibacterial finish-
es on textile materials (fabric finishes, etc.), determined by the degree of anti-
bacterial activity intended in the use of such materials. 

AATCC 147 

New Carpet Materials - Antimicrobial Testing. It is a qualitative antimicro-
bial test used to detect the bacteriostatic activity on textile materials, useful 
for obtaining a rough estimate of the activity by the size of the zone of inhi-
bition and the narrowing of the streaks caused by the presence of the an-
timicrobial agent permitting an estimate of the residual antimicrobial activ-
ity after multiple washings. 
AATCC 174 Part One: This antimicrobial test determines qualitative antibacterial 

http://www.accugenlabs.com/aatcc_30_antimicrobial_testing.html
http://www.accugenlabs.com/AATCC%20100.html
http://www.accugenlabs.com/AATCC147.html
http://www.accugenlabs.com/AATCC174.html
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activity of carpet against Staphylococcus aureus ATCC 6538 and Klebsiella pneu-
monia ATCC 4352.  
AATCC 174 Part Two: This antimicrobial test determines quantitative antibacterial 
activity of carpet against Staphylococcus aureus and Klebsiella pneumoniae. 
AATCC 174 Part Three: This antimicrobial test determines quantitative antifungal 
activity of carpet when challenged with Aspergillus niger. This antimicrobial test-
ing method may also be used to evaluate the effect of a cleaning process on the 
antimicrobial resistance of carpets. 

JIS Z 2801 

Antimicrobial testing of antimicrobial activity and efficacy for antimicrobial prod-
ucts. Testing method to evaluate antimicrobial activity and antimicrobial efficacy 
on bacteria on the surface of antimicrobial products, including intermediate prod-
ucts. The Bacterial strain are Staphylococcus aureus  and Escherichia coli. 

JIS L 1902 
Antimicrobial Fabric Test. The method tests for both bacteriostatic (growth-
inhibiting) and bactericidal (bacteria-killing) properties on a given antimicrobi-
al fabric.  

 ISO 846  Plastics - Evaluation of the action of microorganisms  
ISO 11737-1 Total Aerobic Microbial Count (TAMC) 
 EN 14119  Testing of Textiles - Evaluation of the action of microfungi 

SN 195924  
Textile fabrics; determination of the antibacterial activity: germ count meth-
od 

     

Figure 11.- a) Microbiological and cytostatic safety cabinets b)Autoclave and c) Microplate fluores-
cence reader. Courtesy IK4-TEKNIKER 

1.11 Safety Standards 

Safety Standards, related with the property to be measured (clean room particulates, retroreflection 
properties, flammability, migration of certain elements in toys and allowed organical compounds in 
toys where textiles are included many times, electrostatic properties, surface resistivity). 
 

Standard Scope 

ASTM F 51  
Standard Test Method for Sizing and Counting Particulate In and On Clean 
Room Garments 

CIE  54-2   Retroreflection - Definition and measurement  

 EN 71-2    Safety of toys - Part 2: Flammability  

 EN 71-3   Safety of toys - Part 3: Migration of certain elements  

 EN 71-9  Safety of toys - Part 9: Organic chemical compounds - Requirements 

 EN 1149-5  
Protective clothing - Electrostatic properties - Part 5: Material performance 
and design requirements 

 EN 1149-1  Protective clothing - Electrostatic properties - Part 1: Test method for meas-

http://www.accugenlabs.com/AATCC174.html
http://www.accugenlabs.com/AATCC174.html
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urement of surface resistivity 

 

1.12 Some Textile Standards per sector 

1.12.1 Consumer and commodity good standards 

The consumer and commodity good standards refer to the type of textile (textile, leather, body 
piercing post assemblies), the chemical property to be measured (disperse dyestuffs, release of 
formaldehyde, determination of aromatic amines from azo colorants,  determination of azo color-
ants,  determination of nickel content, release of nickel from products in contact with skin, determi-
nation of pentachlorphenol, perspiration fastness) or the method (use of certain azo colorants ac-
cessible without extraction or by extracting the fibres, determination of nickel content by flame 
atomic absorption, method for simulation of wear and corrosion for the detection of nickel release 
from coated items, test of coloured childrens’ toys with regard to saliva and perspiration fastness). 

Standard Scope 

BVL B  82-02-10  Analysis of consumer goods - Detection of disperse dyestuffs in textiles 

BVL B  82-02-1 
Analysis of commodity goods; determination of the release of formal-
dehyde from textile commodity goods 

BVL B 82-02-2  
Analysis of commodity goods - Methods for determination of certain 
aromatic amines derived from azo colorants in textiles - Part 1: Detec-
tion of the use of certain azo colorants accessible without extraction 

BVL B  82-02-3  
Analysis of commodity goods - Determination of certain azo colorants in 
dyed leathers 

BVL B  82-02-4  

Analysis of commodity goods - Methods for determination of certain 
aromatic amines derived from azo colorants in textiles - Part 2: Detec-
tion of the use of certain azo colorants accessible by extracting the 
fibres 

BVL B  82-02-5  
Analysis of commodity goods – Body piercing post assemblies - Refer-
ence test method for determination of nickel content by flame atomic 
absorption 

BVL B  82-02-6  
Analysis of commodity goods - Reference test method for release of 
nickel from products intended to come into direct and prolonged con-
tact with the skin 

BVL B  82-02-7  
Analysis of commodity goods - Method for the simulation of wear and 
corrosion for the detection of nickel release from coated items 

BVL B 82-02-8  
Analysis of commodity goods - Detection and determination of 
pentachlorphenol in commodity goods, specially from leather and tex-
tiles 

BVL B  82-10-1  
Analysis of consumer goods; test of coloured children's toys with regard 
to saliva and perspiration fastness  
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1.12.2 Protective clothing  

Protective clothing standards cover different textile materias (ensembles,  garments, gloves, medical 
gloves for single use, clothes for fire fighters, gloves for fire fighters, high-visibility warning clothing 
for professional use, protective clothing for risk of entanglement with moving parts, gas-tight (Type 
1) chemical protective suits for emergency teams, chain mail and other protecting gloves and arm 
guards, visibility clothing for non professional use, gloves for welders, for martial arts, footwear, 
complete garments, gloves for professional motorcycle riders, jackets, trousers and one-piece or 
divided suits for professional motorcycle riders, face protective products), different types of protec-
tion (against cold, against rain, against impact of small splashes of molten metal, against heat trans-
mission on exposure to flame, against chemicals and micro-organisms,  against ionizing radiation and 
radioactive contamination, protection against heat and flame, puncture resistance, against liquid and 
gaseous chemicals, including liquid aerosols and solid particles, against cuts and stabs by hand 
knives, controlling electrostatic properties, against chemicals, against liquid chemicals, respiratory 
protective) and different testing methods (determination of the resistance of small splashes of mol-
ten metal, determination of resistance to penetration of chemicals and microorganisms, testing for 
freedom from holes, testing for biological evaluation, test methods for protective clothing for fire 
fighting, determination of the contact heat transmission through protective clothing or its materials, 
test methods for ventilated and non ventilated protective clothing against particulate radioactive 
contamination, Impact cut test for fabric, leather and other materials, test method for measurement 
of the electrical resistance through a material (vertical resistance), method for measurement of 
charge decay, test requirements for reflective clothing for specialised fire fighting, determination of 
resistance of protective clothing materials to permeation by liquids and gases, test method for re-
sistance of materials to penetration by liquids, performance requirements for chemical protective 
clothing offering limited protective performance against liquid chemicals (Type 6 and Type PB[6] 
equipment), flame test for respiratory protective devices, test methods for protective materials for 
martial arts, test method for slip resistance, prediction of burn injury using an instrumented manikin, 
tests methods for gloves, for determination of impact abrasion resistance, for determination of burst 
strength and for impact cut resistance for professional motorcycle riders, determining the Arc Rat-
ing of Materials for Clothing). 

Standard Scope 

 EN 340  Protective clothing - General requirements 

 EN 342  
Protective clothing - Ensembles and garments for protection against 
cold 

 EN 511  Protective gloves against cold 

 EN 343  Protective clothing - Protection against rain 

 EN 348  
Protective clothing; test method; determination of behaviour of ma-
terials on impact of small splashes of molten metal  

ISO 9150  
Protective clothing; determination of behaviour of materials on 
impact of small splashes of molten metal  

 ISO 9185  
Protective clothing - Assessment of resistance of materials to mol-
ten metal splash  

 EN 367  
Protective clothing; protection against heat and flames; test method: 
determining of the heat transmission on exposure to flame  

ISO 9151  Protective clothing against heat and flame - Determination of heat 
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transmission on exposure to flame  

 ISO 11612  Protective clothing - Clothing to protect against heat and flame 

ISO 13506  
Protective clothing against heat and flame - Test method for com-
plete garments - Prediction of burn injury using an instrumented 
manikin 

 EN 374-1  
Protective gloves against chemicals and micro-organisms - Part 1: 
Terminology and performance requirements 

 EN 374-2  
Protective gloves against chemicals and micro-organisms - Part 2: 
Determination of resistance to penetration 

  EN 420  Protective gloves - General requirements and test methods  

 EN 421  
Protective gloves against ionizing radiation and radioactive contam-
ination 

 EN 455-2  
Medical gloves for single use - Part 2: Requirements and testing for 
physical properties  

 EN 455-1   
Medical gloves for single use - Part 1: Requirements and testing for 
freedom from holes 

 EN 455-3  
Medical gloves for single use - Part 3: Requirements and testing for 
biological evaluation 

 EN 469  
Protective clothing for fire fighters - Performance requirements for 
protective clothing for fire fighting 

  EN 469  
Protective clothing for fire fighters - Requirements and test methods 
for protective clothing for fire fighting  

 EN 659  Protective gloves for fire fighters  

 EN 471  
High-visibility warning clothing for professional use - Test methods 
and requirements 

 EN 510  
Specifications for protective clothing for use where there is a risk of 
entanglement with moving parts 

 EN 702  
Protective clothing - Protection against heat and flame - Test meth-
od: Determination of the contact heat transmission through protec-
tive clothing or its materials 

 EN 863 
Protective clothing - Mechanical properties - Test method: Puncture 
resistance 

 EN 943-2  

Protective clothing against liquid and gaseous chemicals, including 
liquid aerosols and solid particles - Part 2: Performance require-
ments for gas-tight (Type 1) chemical protective suits for emergency 
teams (ET) 

 EN 1073-1  
Protective clothing against radioactive contamination - Part 1: Re-
quirements and test methods for ventilated protective clothing 
against particulate radioactive contamination 

 EN 1073-2  
Protective clothing against radioactive contamination - Part 2: Re-
quirements and test methods for non-ventilated protective clothing 
against particulate radioactive contamination 

 EN 1082-1  
Protective clothing - Gloves and arm guards protecting against cuts 
and stabs by hand knives - Part 1: Chain mail gloves and arm guards 

  EN 1082-2   
Protective clothing - Gloves and arm guards protecting against cuts 
and stabs by hand knives - Part 2: Gloves and arm guards made of 
material other than chain mail 
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  EN 1082-3  
Protective clothing - Gloves and arm guards protecting against cuts 
and stabs by hand knives - Part 3: Impact cut test for fabric, leather 
and other materials 

 EN 1149-2   
Protective clothing - Electrostatic properties - Part 2: Test method 
for measurement of the electrical resistance through a material 
(vertical resistance)  

 EN 1149-3  
Protective clothing - Electrostatic properties - Part 3: Test methods 
for measurement of charge decay  

 EN 1150  
Protective clothing - Visibility clothing for non professional use - Test 
methods and requirements 

 EN 1486  
Protective clothing for fire fighters - Test methods and requirements 
for reflective clothing for specialised fire fighting 

 ISO 6529  
Protective clothing - Protection against chemicals - Determination of 
resistance of protective clothing materials to permeation by liquids 
and gases (see also in corrosion) 

 ISO 6530  
Protective clothing - Protection against liquid chemicals - Test meth-
od for resistance of materials to penetration by liquids  

 EN 12477  Protective gloves for welders 

 EN 13034  

Protective clothing against liquid chemicals - Performance require-
ments for chemical protective clothing offering limited protective 
performance against liquid chemicals (Type 6 and Type PB[6] 
equipment) 

 EN 13274-4  Respiratory protective devices - Methods of test - Part 4: Flame test 

 EN 13277-1  
Protective equipment for martial arts - Part 1: General requirements 
and test methods 

 ISO 13287  
Personal protective equipment - Footwear - Test method for slip 
resistance  

 EN 13594  
Protective gloves for professional motorcycle riders - Requirements 
and test methods 

 EN 13595-1  
Protective clothing for professional motorcycle riders - Jackets, trou-
sers and one-piece or divided suits - Part 1: General requirements 

 EN 13595-2  
Protective clothing for professional motorcycle riders - Jackets, trou-
sers and one-piece or divided suits - Part 2: Test method for deter-
mination of impact abrasion resistance 

EN  13595-3  
Protective clothing for professional motorcycle riders - Jackets, trou-
sers and one-piece or divided suits - Part 3: Test method for deter-
mination of burst strength 

  EN 13595-4  
Protective clothing for professional motorcycle riders - Jackets, trou-
sers and one-piece or divided suits - Part 4: Test method for deter-
mination of impact cut resistance 

ASTM F 1959-F1959M-05a  
Standard Test Method for Determining the Arc Rating of Materials 
for Clothing 

ASTM F 2178  
Standard Test Method for Determining the Arc Rating and Standard 
Specification for Face Protective Products 
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Needs for non standard tests or new standard tests 

Sometimes ballistic protection clothings are hard and create abrasion resistance against the skin.  
Then there could be a need to develop alternative high strength low weight materials that generate 
lower abrasion in the counterbody. Also tests to screen materials that fits better for ballistic protec-
tion could be of high interest. 

  

Figure 12.- a) Abrasion tests with Taber Machines . b) Uniform wear. Courtesy IK4-TEKNIKER 

1.12.3 Heat resistance and Burning behaviour 

The heat resistance and burning behaviour can depend on the type of textiles (curtains, drapes, fab-
rics for apparel, flame resistant textile materials, industrial technical textiles, bedding items), on the 
property to be measured (ignitability, burning behaviour, resistance of textiles Exposed to Momen-
tary Electric Arc, flame resistance of textiles, exposition to radiant heat, flammability, contact heat 
transmission, thermal resistance) or on the testing method (protocol to test ignitability of vertically 
oriented specimens and small flame, procedure to determine the flame spread of vertically oriented 
specimens, procedure to determine burning behaviour, methods to determine suitability of textiles 
exposed to Momentary Electric Arc, procedure to determine the flame spread of vertically oriented 
specimens, procedure to determine the ignitability of vertically oriented specimens, method for 
Flame Resistance of Textiles, determination of ease of ignition of vertically oriented specimens, eval-
uation of materials and material assemblies when exposed to a source of radiant heat, commercial 
laundering procedure for textile fabrics prior to flammability, test method using contact heat pro-
duced by dropping small cylinders, determination of ignition source of smouldering cigarettes, de-
termination of igniton source of match-flame equivalent, test method for convective heat resistance 
using a hot air circulating oven, method to determine the low and high thermal resistance). 

Standard Scope 

 EN 1101  
Textiles and textile products - Burning behaviour, curtains and 
drapes - Detailed procedure to determine the ignitability of verti-
cally oriented specimens (small flame) 

 EN 1102  
Textiles and textile products - Burning behaviour, curtains and 
drapes - Detailed procedure to determine the flame spread of 
vertically oriented specimens 

 ISO 6941  
Textile fabrics - Burning behaviour - Measurement of flame spread 
properties of vertically oriented specimens  
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ASTM D 6413  
Standard Test Method for Flame Resistance of Textiles (Vertical 
Test) 

 EN 1103 
Textiles - Fabrics for apparel - Detailed procedure to determine the 
burning behaviour 

ASTM F 1506-08  
Standard Performance Specification for Flame Resistant Textile 
Materials for Wearing Apparel for Use by Electrical Workers Ex-
posed to Momentary Electric Arc and Related Thermal Hazards 

 EN 1624  
Textiles and textile products - Burning behaviour of industrial and 
technical textiles - Procedure to determine the flame spread of 
vertically oriented specimens 

 EN 1625  
Textiles and textile products - Burning behaviour of industrial and 
technical textiles - Procedure to determine the ignitability of ver-
tically oriented specimens 

 ISO 6940  
Textile fabrics - Burning behaviour - Determination of ease of igni-
tion of vertically oriented specimens  

 ISO 6942  
Protective clothing - Protection against heat and fire - Method of 
test: Evaluation of materials and material assemblies when ex-
posed to a source of radiant heat  

 ISO  10528  
Textiles - Commercial laundering procedure for textile fabrics 
prior to flammability  

 ISO 12127-2  

Clothing for protection against heat and flame - Determination of 
contact heat transmission through protective clothing or constit-
uent materials - Part 2: Test method using contact heat produced 
by dropping small cylinders 

 ISO 12952-1  
Textiles - Assessment of the ignitability of bedding items - Part 1: 
Ignition source: smouldering cigarette 

 ISO 12952-2  
Textiles - Assessment of the ignitability of bedding items - Part 2: 
Igniton source: match-flame equivalent 

ISO 17493 
Clothing and equipment for protection against heat - Test method 
for convective heat resistance using a hot air circulating oven 

ISO 5085-1, 2  
Textiles; determination of thermal resistance; part 1: low thermal 
resistance part 2: high thermal resistance 

ASTM D2859 
Standard Test Method for Ignition Characteristics of Finished 
Textile Floor Covering Materials 

 

1.12.4 Textile floor coverings 

The textile floor coverings standards can also depend on the type of textiles (needled floor cover-
ings, needled pile floor coverings, textile floor coverings without pile, tiles, carpets, tuft), on the type 
of property to be measured (mass per unit area of the used surface, dimensional changes and 
distorsion out of plane by water and heat conditions, changes in appearance, electrical resistance, 
sensitivity to spilled water, tuft withdrawal force, static electrical propensity) or on the method used 
for the measurement (Castor chair test, soiling and drum tests, method to determine tuft withdraw-
al force, walking tests to determine static electrical propensity, impact from noise and rating noise 
insulation). 
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Standard Scope 

ISO 2424, EN 685 Definition of terminology and floor coverings classification 

EN 14041 Resilient, textile and laminate floor coverings classification 

 EN 984  
Textile floor coverings - Determination of the mass per unit area 
of the use surface of needled floor coverings 

 EN 985  Textile floor coverings - Castor chair test 

 EN 986  
Textile floor coverings - Tiles - Determination of dimensional 
changes due to the effects of varied water and heat conditions 
and distorsion out of plane  

 EN 1470  
Textile floor coverings - Classification of needled floor coverings 
except for needled pile floor coverings 

 EN 1471  Textile floor coverings - Assessment of changes in appearance 

ISO 10965  Textile floor coverings - Determination of electrical resistance  

 ISO 11378-2   
Textile floor coverings - Laboratory soiling tests - Part 2: Drum 
test 

 EN 15114  
Textile floor coverings - Classification of textile floor coverings 
without pile 

 EN 15115  
Textile floor coverings - Determination of sensitivity to spilled 
water 

ISO 4919  Carpets - Determination of tuft withdrawal force  

ISO 6356  
Textile floor coverings - Assessment of static electrical propensity 
- Walking test  

ISO 140-8 
Reduction of transmitted impact noise by Floor coverings on a 
heavy weight standard floor.   

ISO 717 Rating noise insulation  

1.12.5 Solar radiation 

The application of solar radiation is more and more important in textiles that incorporate photovol-
taic cells on plastics. The standards refer to exposure to solar radiation, direct weathering behind 
window glass, intensified weathering using concentrated solar radiation, or calculus of reflectance 
index in horizontal or low sloped opaque surfaces. 

Standard Scope 

 ISO 877-1  
Plastics - Methods of exposure to solar radiation - Part 1: General 
guidance  

 ISO 877-2  
Plastics - Methods of exposure to solar radiation - Part 2: Direct 
weathering and exposure behind window glass  

 ISO 877-3  
Plastics - Methods of exposure to solar radiation - Part 3: Intensi-
fied weathering using concentrated solar radiation  

ASTM E 1980-11  
Standard Practice for Calculating Solar Reflectance Index of Hori-
zontal and Low-Sloped Opaque Surfaces 

EN 13758-1 Testing UV protection of textiles 
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AATCC 183 UV transmission of the fabric 

Needs for non standard tests or new standard tests. 

The possibility to use textiles for photovoltaics (e.g. Copper indium gallium selenide (CuInGaSe2), 
CIGS solar cells on flexible substrate to be sewn on the textile surface) make it necessary to improve 
the colour fastness under UV light and temperature, because this application could increase the 
temperature and UV exposure of textiles. Standards should be also adapted to the needs of this ap-
plication. 

    

Figure 13.- a) Samples of photovoltaics applied in textiles. b) Physical Vapour Deposition Machine, 
developed and constructed by IK4-TEKNIKER with which it is possible to apply CIGS coatings on 
flexible photovoltaics. Courtesy IK4-TEKNIKER 

 

1.12.6 Ventilation 

Characteristics of the filters in relation to adsorption and filtration performance are also covered by 
some norms: 

Standard Scope 

ASTM F 726  Testing the effect of adsorb means 

 EN 779  
Particulate air filters for general ventilation - Determination of 
the filtration performance  

1.12.7 Geotextiles and Geomembranes 

Additional information of geotextiles and geomembranes can be found in www.trid.trb.org. 

1.12.8 Medical textiles 

There are specific standards for medical textiles that are detailed on the following websites.  

 http://www.centexbel.be/evaluation-of-medical-textiles  

 https://www.oeko-tex.com/es/consumers/many_products_one_label 
/medical_textiles/medical_textiles.html 

 http://technotex.gov.in/Testining%20method.pdf 

http://www.centexbel.be/evaluation-of-medical-textiles
https://www.oeko-tex.com/es/consumers/many_products_one_label%20/medical_textiles/medical_textiles.html
https://www.oeko-tex.com/es/consumers/many_products_one_label%20/medical_textiles/medical_textiles.html
http://technotex.gov.in/Testining%20method.pdf

