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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 

committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

on the ISO list of patent declarations received (see www.iso.org/patents).

constitute an endorsement.

assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL:  

, 
Subcommittee SC 8, Test sieves, sieving and industrial screens.

revised.
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INTERNATIONAL STANDARD ISO 9044:2016(E)

Industrial woven wire cloth — Technical requirements 
and tests

1 Scope

It applies to industrial woven wire cloth with square apertures, made of steel, stainless steel, or non-

and the supplier at the time of placing the order.

2 Normative references

ISO 2194, 

ISO 4782, 

ISO 4783-1, 

ISO 4783-2:1989, 

3.1
aperture width
w
distance between two adjacent warp or weft wires, measured in the projected plane at the mid-
positions

Figure 1.

© ISO 2016 – All rights reserved 1Copyright International Organization for Standardization 
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Figure 1 — Aperture width, wire diameter, and pitch

3.2
wire diameter
d
diameter of the wire in the wire screen

Figure 1.

3.3
pitch

distance between the mid-points of two adjacent wires

w, and the wire diameter, d. See Figure 1.

3.4
warp
all wires running lengthwise in the cloth as woven

3.5
weft
all wires running crosswise in the cloth as woven

3.6
number of apertures per unit length
n
number of measurements taken

3.7
open screening area
A0
percentage of the surface of all the apertures in the total screening surface

w, 
and the square of the nominal pitch,  = w + d, rounded to a full percentage value:

A w

w d
0

2

2
100=

+( )
⋅ %
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3.8
type of weave

 (3.4) and  (3.5) wires cross each other

(see Figure 2).

a) Plain weave b) Twilled weave

Figure 2 — Types of weave

3.9

tension existing between the crossing  (3.4) and  (3.5) wires and which determines the 

w to d

3.10
mass per unit area

A

A
=

⋅

⋅ +( )
d

w d

2

618 1,

where

 d is the wire diameter, in mm;

 w is the aperture width, in mm;

 3;

 A is the mass per unit area, in kg/m(s)2

 for various materials are given in ISO 4783-2:1989, Table 2. For example, the 
3 can be calculated using the formula 

provided as follows:

A
=

⋅

⋅ +( )
=

⋅
+

d

w d
d

w d

2
27 850

618 1

12 7

,

,
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The formula provided can also be used to calculate the wire diameter (3.2), d, when the  (3.3), , or 
(w + d), and the mass per unit area, A, are known. ln the case of plain or carbon steel (  = 7 850 kg/m3), 
see the following formula:

d
p

=
⋅

A

12 7,

3.11
major blemishes

 (3.1

Annex A for information.

4 Requirements

4.1 Aperture width and wire diameter combination

Unless otherwise agreed between the supplier and the purchaser, the aperture width and wire diameter 
combination shall be selected from ISO 2194, ISO 4782, ISO 4783-1, or ISO 4783-2, as appropriate.

4.2 Maximum permissible errors on aperture width

The maximum permissible errors on aperture width are given in Table 1.

In Table 1 and Formulae (1) to (7)
In Formulae (1) to (8), Xi, Yi, s0, and w are expressed in micrometres.

NOTE Nominal apertures in Table 1 lower than 1 mm are in µm, higher or equal in mm.
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Table 1 — Maximum permissible error of aperture width

 

Nominal  
aperture  

width

Maximum permissible error on aperture width, w  
for woven wire cloth made of…

austenite stainless steel
steel, copper, brass, bronze, alumin-

ium, non-ferrous steels, and other 
stainless steels without austenite 

stainless steel
(1) (2) (3) (4) (5) (6) (7)

 
 
 
 
 
 

mm

w ±Yi s0 +Xi ±Yi s0 +Xi

16 0,69 0,913 1,89 0,78 1,026 2,09
12,5 0,54 0,741 1,58 0,62 0,831 1,74
10 0,43 0,616 1,34 0,50 0,690 1,48
8 0,35 0,513 1,14 0,40 0,574 1,26

6,3 0,28 0,423 0,96 0,32 0,473 1,06
5 0,22 0,352 0,82 0,25 0,393 0,90
4 0,18 0,295 0,70 0,20 0,330 0,77

3,15 0,14 0,245 0,59 0,16 0,274 0,65
2,5 0,11 0,205 0,50 0,13 0,229 0,55
2 0,09 0,174 0,43 0,10 0,193 0,47

1,6 0,07 0,147 0,37 0,08 0,164 0,41
1,25 0,06 0,122 0,31 0,07 0,136 0,34

1 0,05 0,104 0,27 0,05 0,116 0,30
 
  
 
 
 
 

µm

w ±Yi s0 +Xi ±Yi s0 +Xi

800 39 88,8 231 44 98,8 255
630 31 75,1 197 35 83,5 218
500 25 64,1 170 29 71,2 188
400 21 55,1 147 24 61,2 163
315 17 47,0 127 19 52,2 140
250 13,8 40,5 110 15,8 45,0 121
200 11,6 35,2 96 13,2 39,0 106
160 9,7 30,6 84 11,1 34,0 93
125 8,1 26,4 73 9,3 29,3 80
100 7,0 23,2 64 8,0 25,7 71
80 6,0 20,5 57 6,9 22,7 63
63 5,2 17,9 50 6,0 19,9 55
50 4,6 15,9 44 5,3 17,6 49
40 4,2 14,2 39 4,8 15,7 43
32 3,8 12,7 35 4,3 14,1 39
25 3,5 9,3 25 3,9 9,5 25
20 3,2 7,6 20 3,7 7,8 20
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4.2.1 Yi is the maximum permissible error of the arithmetical mean value of the aperture widths 

Y; where

Y w
i
= +















⋅

0 98

27

1 6 1 4

,
, ,  (1)

for column 2 in Table 1 and

Y w
i
= +















⋅

0 98

27

1 6 1 6

,
, ,  (2)

for column 5 in Table 1.

4.2.2 The maximum standard deviation s
in both warp and weft directions shall not exceed the values of s0 in Table 1, columns 3 and 6.

s
n

w w
i

n
=

−
−( )

=
∑1

1

2

1

i
 (3)

with

w
n

w
i

n
=

=
∑1
1

i
 (4)

4.2.3 X.

It is the maximum permissible deviation of a single aperture measured in one direction (warp or weft) 
and is calculated using Formulae (5) and (6):

X w w
i
= +















⋅

2

3

4 1 9

0 75
0 25

,
, ,  (5)

for column 4 in Table 1 and

X w w
i
= +















⋅

2

3

4 2 1

0 75
0 25

,
, ,  (6)

for column 7 in Table 1, but with a maximum value of Xi = w.

A line of apertures exceeding the value Xi is deemed to be a major blemish (see Annex A).

As, on the basis of experience, negative deviations of single aperture widths do not affect the screening 
process, values for Xi

4.2.4 Calculation of s0.

shall not exceed the values of s0 in Tables 1, column 3 and 6.

The standard deviation s0 is calculated normal distribution (w) based of not more than 6 % of a total 
number of aperture size between +X and +Z.

X

s

Z

s
i i

0

0 06












−











=

0

, ; Z
X Y

=
+ +

2
 (7)
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4.2.5 Calculation of sub-values aperture width for s0 in Table 1, column 3 and 6:

s
w w

w w
s s s

0
=

−

−
⋅ −( )+x u

o u

o u u
 (8)

where

 wx is the sub-value aperture width to be calculated;

 wu is the lower table value aperture width;

 wo is the upper table value aperture width;

 su is the lower table value standard deviation;

 so is the upper table value standard deviation.

NOTE See Annex C for example to calculated the sub values.

4.3 Permissible number of major blemishes

4.3.1 
blemishes.

The supplier and the purchaser shall agree upon the number and nature of major blemishes which are 

Unless otherwise agreed between the supplier and purchaser, the maximum number of major weaving 
blemishes (see Annex A Table 2.

Table 2 — Permissible number of major blemishes

Nominal aperture width, w,
mm

Maximum number of major  
blemishes per 10 m2

w 3
w < 1,0 4

w < 0,125 5
w < 0,063 6

4.3.2 

4.4 Maximum permissible error on overall size

5.4, the overall size of pieces of wire cloth shall conform to the following 
requirements.

4.4.1 The maximum permissible error on width, of trimmed wire cloth rolls and roll lengths, shall be 
0/+2 % of nominal.

4.4.2 The maximum permissible error on length and width, of square and rectangular pieces, shall be 
the larger of ±0,5 % or ±1 pitch.
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4.4.3 For cut-to-size pieces, the permissible number of major blemishes and their positions shall be 
agreed with the purchaser.

Otherwise, the permissible number of major blemishes in cut-to-size pieces shall be determined 
according to Table 2.

4.5 Flatness

Unless otherwise agreed between the supplier and purchaser, wire cloth rolls and pieces shall not 

supplier.

4.6 Surface conditions

4.7 Weaving wire

4.7.1 Material

Materials shall be designated in accordance with appropriate standards or, if none exist, in accordance 

4.7.2 Maximum permissible error on wire diameter

5.1.

5 Test methods

5.1 Wire diameter, d (see 4.7.2)

taken at right angles at the same cross-section.

Figure 3);

Formula (3);
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Figure 3 — Example of method for measuring wire diameters

5.2 Aperture width, w

5.2.1 Average aperture width maximum permissible error, Yi (see 4.2.1)

5.2.1.1 Aperture widths greater than 4,0 mm

A steel rule, graduated in millimetres, shall be laid along the warp and weft direction of the wire cloth. 

ten, to give the average pitch, from which shall be deducted the wire diameter to give average width 
(see Figure 4

Figure 4 — Measured row with 10 pitches and 47,5 mm length

5.2.1.2 Aperture widths from 1 mm up to 4 mm

The test procedure shall be as in 5.2.1.1 but the span of 20 pitches shall be measured and the test result 
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5.2.1.3 Aperture widths less than 1 mm

Each of the following is a possible test procedure.

Figure 5
the wire diameter from the average pitch.

microscope.

direction.

Figure 5 — Counting glass for measuring aperture widths less than 1 mm

5.2.2 Maximum permissible error of aperture width, Xi (see 4.2.3)

When evaluating the test results, a margin of 10 mm on both sides of the roll and, for an aperture width 
exceeding 5 mm, a margin equivalent to two apertures on each side shall be disregarded.

A line of apertures exceeding the value Xi is deemed to be a major blemish (see Annex A).

5.3 Material composition

of the National/International Standard used to designate the material.

5.4 Overall size (see 4.4)

Overall size shall be measured using suitable metal tapes or rules.
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5.5 Weaving blemishes

6 Inspection documents

International Standard.

6.2 Test report

Standard.

for the average aperture size and wire diameter, in both the warp and weft direction of the wire cloth.

6.4 Chemical analysis

6.5 Other tests

Dimension or other tests will be carried out in accordance with the supplier’s inspection procedures, 
unless otherwise agreed with the purchaser.

7 Ordering information

7.1 Essential information

b) aperture width, w;

c) wire diameter, d;

d) material;

4.4.

7.2 Additional information

Clause 6);
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8 Delivery

8.1 Rolls

8.1.1 
error of ±10 %. The delivered length shall be the length invoiced.

8.1.2 
a roll piece shall be 2,5 m.

8.1.3 
be up to 2 % in excess. The overall width shall be measured.

8.2 Packing

Unless otherwise agreed between the supplier and purchaser, the woven wire cloth will be packed at 
the discretion of the supplier.

8.3 Labelling

a) the supplier’s name and/or trademark;

b) the aperture width, w (nominal);

c) the wire diameter, d (nominal);

d) the material designation;

be without selvedge.
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Annex A 
(informative) 

 
Major blemishes

Smash: A complex break-up of the weaving pattern.
  
Burst: A tear of variable length in the cloth arising from unsustainable tension 

during weaving.

  
Broken shot (weft): A wide aperture or a line of wide apertures left when a broken weft wire 

  
Variation in weft count: Irregular weft count over a certain length of the woven wire cloth.
  
Draw-over: A certain length of cloth containing no weft wires.
  
Slack shot (weft) or loop: A weft wire which is longer than the neighbouring weft wires.
  
Creeper: A warp wire which is longer than the neighbouring warp wires.
  
Reed mark (tramline): Single line of apertures of excessive width in the warp direction.
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Annex B 
(informative) 

 
Calculation of mean value and standard deviation

The standard deviation is calculated using Formulae (3) and (4)
examples.

Nominal aperture width = 630 µm (austenite stainless steel)

Table B.1 — Rounded values

wi ni ni · wi w wi −( ) w w
i
−( )

2

n w w
i i

−( )
2

600 0 0 -27 752 0
605 1 605 -22 503 503
610 5 3 050 -17 303 1 517
615 18 11 070 -12 154 2 777
620 21 13 020 -7 55 1 156
625 35 21 875 -2 6 205
630 34 21 420 3 7 226
635 19 12 065 8 57 1 092
640 16 10 240 13 158 2 532
645 8 5 160 18 309 2 472
650 0 0 23 510 0
655 0 0 28 761 0
660 0 0 33 1 061 0

157 98 505 12 480
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Maximum permissible error for the mean value of aperture width =   ±31µm

Maximum permissible standard deviation of aperture width =             75,1µm

in µm (rounded value)

w
n

w
i

n
=

=
∑1
1

i

w = ⋅
1

157

98 505

w 627 4,

s
n

w w
i

n
=

−
−( )

=
∑1

1

2

1

i

s =
−
⋅

1

157 1

12 480

s 8 9,
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Annex C 
(informative) 

 
Calculation of sub values for standard deviation s0 in Table 1

Example for nominal aperture width 900 µm (austenite stainless steel) in µm (rounded value)

s
w w

w w
s s s

0
=

−

−
⋅ −( )+x u

o u

o u u

s
0

900 800

1000 800

104 88 8 88 8=
−
−

⋅ −( )+, ,

s
0

96 4,
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