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Foreword
		  Publishing information

This British Standard is published by BSI Standards Limited, under licence from The British 
Standards Institution, and came into effect on 30 September 1988. It was prepared by Technical 
Committee TCI/24, Physical testing of textiles. A list of organizations represented on this committee 
can be obtained on request to its secretary.

		  Supersession

BS 5441:1988+A1:2019 supersedes BS 5441:1988, which is withdrawn.

		  Information about this document

This British Standard provides a companion standard to BS 2861 to BS 2866, although this standard 
goes somewhat further than simple analysis. In particular, the test for assessment of barriness is 
included and this may also be of considerable use in the evaluation of woven fabrics.

Methods already published as British Standards have not been reproduced, but a list is given in 
Clause 6 of other test methods that may be of use in the assessment of knitted fabrics.

The order in which the tests should be carried out is not covered by this standard since this will 
depend, to a large extent, on the sample size available.

It is recognized that the methods given for the analysis of knitted fabrics require great skill on the 
part of the analyst in view of the complex nature of many such fabrics, but it is believed that the 
standardization of notation will go some way towards easing the difficulties.

At the time of publication of this British Standard no corresponding international standard exists.

Text introduced by or altered by Amendment No. 1 is indicated in the text by tags and. Minor 
editorial corrections are not tagged.

		  Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its methods are expressed 
as a set of instructions, a description, or in sentences in which the principal auxiliary verb is “shall”.

Commentary, explanation and general informative material is presented in smaller italic type, and does 
not constitute a normative element.

Requirements in this standard are drafted in accordance with Rules for the structure and drafting of 
UK standards, subclause G.1.1, which states, “Requirements should be expressed using wording such 
as: ‘When tested as described in Annex A, the product shall ...’”. This means that only those products 
that are capable of passing the specified test will be deemed to conform to this standard.

		  Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a contract. Users are 
responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal obligations.
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Section 1: General

	 1	 Scope
This British Standard describes methods of test for knitted fabrics. Section one gives general 
information relevant to both warp and weft knitted fabrics; section two specifies methods 
appropriate for weft knitted fabrics and section three specifies methods appropriate for warp 
knitted fabrics.

	 2	 Normative references
The following documents are referred to in the text in such a way that some or all of their 
content constitutes provisions of this document. For dated references, only the edition cited 
applies. For undated references, the latest edition of the referenced document (including any 
amendments) applies.

BS EN 14970, Textiles — Knitted fabrics — Determination of stitch length and yarn linear density in 
weft knitted fabrics

BS EN 14971, Textiles — Knitted fabrics — Determination of number of stitches per unit length 
and unit area

BS EN ISO 139, Textiles — Standard atmospheres for conditioning and testing

	 3	 Terms and definitions
For the purposes of this British Standard the following definitions apply.

	 3.1	 barriness or barré

regularly repeating stripiness in textiles

	 3.2	 barry

exhibiting barriness

	 3.3	 grade

one of five members of the scale, each exhibiting a different degree of bar/background contrast

	 3.4	 half-grade

an imaginary contrast midway between those exhibited by two adjacent grades

	 3.5	 rating or barriness rating

the number of the grade or half-grade assessed visually as exhibiting a degree of contrast between 
bars and background similar to that on the fabric being compared with the scale

	 4	 Apparatus
	 4.1	 Counting glass, the aperture width of which shall be (2 ±0.005) cm at all places. The thickness of the 

base plate at the edges of the aperture shall not exceed 0.1 cm. Other suitable apparatus may be used.

	 4.2	 Ruler, capable of measuring to an accuracy of 0.5 mm.

	 4.3	 Dissecting needles, scissors and razor blades.
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	 4.4	 Balance, capable of weighing to an accuracy of 0.1 mg.

	 4.5	 Crimp tester.

	 4.6	 Course length tester, consisting of a weighted clamp and a rigid base-board adapted for mounting 
vertically on which are mounted an appropriate number of freely rotating pulleys so positioned that 
the yarn can be wound round them in a zig-zag manner, and a series of locations for a yarn clamp 
labelled to show the distance from the clamp to the zero point of a metric ruler. When the yarn is 
attached to the clamp and wound round the pulleys, the length indicated on the ruler by the weighted 
clamp is added to that indicated on the appropriate location in use to give the total length of yarn.

Alternatively an electronic course length tester consisting of a measuring wheel with electronic 
pick ups, a digital display and a tensioning device as well as a hold down device for the specimen of 
circular knitted fabric may be used.

	 4.7	 The Hatra barriness scale, which consists of five numbered black frames, each with a grey card 
and a hole of equal size. Grade 5 is bar-free, grades 4 to 1 are progressively more barry. A grade 
is illustrated in Figure 1 and information on the precision of the method and care of the scale is 
given in Annex A.

The external dimensions of the black frames are 355 mm × 250 mm. The grey cards (i.e. the 
actual photographs illustrating the various degrees of contrast between bars and background) are 
100 mm × 118 mm and the adjacent holes are the same dimensions. Each grey card has parallel lines 
0.75 mm thick and 9 mm apart1.

	 4.8	 Light source, preferably artificial daylight fluorescent tubes2. The tubes shall be changed after 
2 000 h to 3 000 h use because of diminished ultraviolet emission.

NOTE	 The preferred light intensity is at least 810 lux, likely to be available approximately 300 mm from one or 
1 000 mm from two 65/80 W tubes of the previously mentioned type.

A preferred viewing arrangement is illustrated in Figure 2, in which the tubes are at such an angle that the fabric 
receives most of the light from the tube areas nearest to it at an angle of 45° and the fabric is viewed from a 
distance of 300 mm. Although the frames of the barriness scale shield the eyes from the surrounding field, it is good 
policy for viewing areas to be matt neutral grey. Too much black can be depressing and tiring; gloss paint causes 
glare and fatigue.

Table and tube mounting (650 mm above it) are both at 22.5° to the horizontal. The two tubes are within 180 mm 
of the rear. The “stop” on the table is 500 mm from the rear and 130 mm from the front, which is 850 mm from the 
floor. At the front of the mounting there is a 140 mm high vertical anti-glare shield, 300 mm proud of the wall. The 
whole area is well shielded from daylight.

Since special provision of the preferred conditions is required, it may prove convenient to use other conditions, and 
these should be reported. For instance, it is possible to use commercial colour matching equipment3. This reverses 
the angles in Figure 2 and it is supplied with the recommended tube. Alternative lighting is also possible. This could 
be an ultraviolet tube, perhaps useful if gross yarn mixing, for instance polyester with nylon, is suspected and ecru 
fabric is being assessed. Daylight can be used, but is more variable than the tube, even if north light only is used, and 
it may not always be bright enough for reliable assessments.

CAUTION. Ratings may vary with conditions of use. The recommendations in this standard give 
maximum agreement between observers. Other conditions can be used in special circumstances. If 
this is the case, these should be agreed, specified and recorded.

1	 The repeat distances and thickness are typical of 24-feeder interlock fabric, which is both popular and prone to barriness. However, the use 
of the scale is not specifically tied to any type of fabric.

2	 These are better than previous attempts to match daylight, particularly with respect to red rendering and the content of ultraviolet 
radiation (see BS 950‑1).

3	 For details of sources of supply of suitable colour matching equipment apply to Enquiry Section, BSI, Davy Avenue, Knowlhill, Milton 
Keynes MK5 8PP.
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Figure 1 — Grade of barriness scale

Figure 2 — Viewing and illumination conditions

	 5	 Conditioning and testing atmostphere
The temperature conditions for all tests shall be carried out in accordance with 
BS EN ISO 139.
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	 6	 Properties to be tested in accordance with existing British Standards
A number of properties of knitted fabrics can be tested in accordance with other appropriate British 
Standards, which include the following.

BS 2864 for the determination of twist in yarn removed from fabric.

BS EN 1773, Textiles — Fabrics — Determination of width and length

BS EN 12127, Textiles — Fabrics — Determination of mass per unit area using 
small sample

BS EN 14704‑1, Determination of the elasticity of fabrics — Part 1: Strip tests

BS EN ISO 5084, Textiles — Determination of thickness of textiles and textile products

BS EN ISO 12945‑1, Textiles — Determination of fabric propensity to surface fuzzing and to 
pilling — Part 1: Pilling box method

BS EN ISO 13938‑1, Textiles — Bursting properties of fabrics — Part 1: Hydraulic method for 
determination of bursting strength and bursting distension

BS EN ISO 13938‑2, Textiles — Bursting properties of fabrics — Part 2: Pneumatic method for 
determination of bursting strength and bursting distension

BS ISO 7211-4, Textiles — Woven fabrics — Construction — Methods of analysis — 
Part 4: Determination of twist in yarn removed from fabric

	 7	 Assesment of barriness

	 7.1	 General

Regularly repeating stripiness in textiles is known as barriness or barré. Goods from all fibres can 
be affected, but most cases of commercial importance have involved weft knitted multifeeder fabrics 
from synthetic fibres. These fabrics may be barry because yarns differ in dyeability, physically, 
geometrically, or in all of these ways. Yarns in different courses may differ in knitting, in crimp 
frequency or in crimp configuration. A false-twist processing variation may affect both crimp and 
dyeability. Yarn may be faulty owing to chemical variation or different draw ratios in producer yarn or 
owing to heater temperature, twist, or tension variation in false-twisting. A very small proportion of 
faulty yarn can lead to large proportions of faulty fabric, the more so the larger the number of feeders 
in a multifeeder knitting machine [1].

This standard specifies a method enabling barriness to be assigned reliably and quickly to any one of 
nine half-grades, from bar-free to very bad bars, by means of a scale of five grades.

After evaluation of the various methods of producing scales for the assessment of barriness [2], a 
photographic technique was found to be the most reliable and reproducible. The scale specified is not 
a series of photographs of any type of textile fabric. It is purely a series of line contrasts produced by 
differential exposure of photographic paper to light.

The scale is intended primarily for rating repeating contrast, whether on weft knitted fabric or on 
warp knitted, woven, or bonded-fibre material. The less regularly repeating and the shorter term 
(i.e. streaky rather than barry) the contrast is, the less tailor-made the scale is for assessing it. The 
suitability of the scale for short-term variations, say warp streaks in warp knitted fabrics or woollen 
yarn spinning variations in weft knitted or woven fabrics, has not been investigated in detail.
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