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1. SCOPE:

1.1 This SAE Aerospace Information Report (AIR) discusses the terminology, types, method of
manufacture and chemistry of the fine wire meshes used for filtration of hydraulic, lubrication fuel
systems, and similar applications. Information contained herein may be used for quality assurance
testing to insure that a high performance filter grade wire mesh is acceptable for use in an
aerospace application.

1.2 This document pertains to meshes as coarse as 4 x 4 wires/cm (10 x 10 wires/in) or coarser, as well
as to meshes as fine as 155 x 1100 wires/cm (400 x 2800 wires/in) or finer. Fine wire meshes refer
to all wire meshes used in the manufacturing of filters for the aerospace industry. This includes not
only the very fine meshes used for filtration, but also the coarser meshes used as a backup or
supporting material.

2. REFERENCES:

The following publications form a part of this document to the extent specified herein. The latest issue
of SAE publications shall apply. The applicable issue of all publications shall be the issue in effect on
the date of the purchase order. In the event of conflict between the text of this document and
references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

ARP598 The Determination of Particulate Contamination in Liquids by the Particle Count
Method
AIR844 Sensitization and Corrosion in Stainless Steel Filters
AIR887 Liquid Filter Ratings, Parameters and Tests
ARP901 Bubble Point Test Method
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2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM A 262 Detecting Susceptibility to Intergranular Attack in Stainless Steels

3. TERMINOLOGY:

3.1 Wire Mesh:
Wire mesh is similar to other cloth materials that are woven on a loom. This is accomplished by
taking a set of wires, called warp wires, and winding them on a drum in a loom. Once these wires
are tensioned in the loom, weaving commences by feeding the other wires, known as the shute (also
called weft or fill wires), into the warp wires. Different types of weaving are obtained by varying the
pattern in which the shute wires are fed into the warp wires.

3.2 Depth Filter:

A filter medium that retains contaminant, primarily within tortuous passages, at different levels within
the filtration media. Other materials are frequently used in combination with wire to improve filtration.

3.3 Surface Filter:

Porous materials that retain contaminants, primarily on the influent face. The filtration holes for
particle retention are on the same plane within the filtration media.

3.4 Service Life:
The time in service up until a predetermined point is reached. This point is usually expressed as a
maximum differential pressure across the filter element at rated flow and pressure. Service life
usually does not include additional life that may be obtained by cleaning a cleanable-type filter.
3.5 Warp:
The wires running the long way of the cloth as woven.
3.6 Shute:
Sometimes called filler or "weft" wires. Run across the short way of the cloth as woven.

3.7 Plain Binding:

A weave in which each warp wire and each shute wire passes over one and under the next adjacent
wire in each direction. Also square weave.
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3.8 Twilled Binding:

Aweave in which each shute wire passes successively over two and under two warp wires and each
warp wire passes successively over two and under two shute wires.

3.9 Single Compression:

A weave in which the shute wires are compressed tightly by the comb of the loom so that they are
deformed in the machine direction. The shute wires are in contact with each other.

3.10 Double Compression:

A weave in which the shute wires are compressed even more tightly by the comb of the loom. The
shute wires are deformed in the machine direction so the mesh count equals twice the sum of the
wire diameters plus approximately 4%.

3.11 Dutch Weave:
A weave in which the warp wires are straight and heavier than the shute wires.
3.12 Mesh Number:

Manufacturers' standards for wire meshes are usually distinguished by mesh numbers. These
numbers refer to the number of wires per inch [for example, a 10 x 10 (4 x 4 wires/cm) mesh has 10
wires per inch running in each direction; a 400 x 2800 (155 x 1100 wires/cm) mesh has 400 wires per
inch running in one direction and 2800 wires per inch running in the other direction]. Usually, the first
number describes the warp count and the second humber describes the shute count. Since this
document is written using the metric system of measurement all further references to mesh counts
will be in wires per centimeter.

3.13 Wire Diameters;

In order to fully describe a mesh, it is necessary to state the wire diameters as well as the method of
weaving and the mesh numbers. These diameters are usually expressed in inches. For a square or
twill weave, where both wire diameters are usually the same, the mesh is described by the mesh
number followed by the wire's diameter. For example, 4 x 4 wires/cm (10 x 10 wires/in) x

0.64 mm (0.026 in). This signifies 4 wires/cm in each direction and a 0.64 mm wire diameter.
Another example would be 24 x 24 wires/cm (60 x 80 wires/in) x 0.19 mm (0.0075 in). This has 24
wires per centimeter in each direction, each wire consisting of a 0.19 mm diameter. For a dutch
weave, both wire diameters are listed after the mesh number, with the warp wire diameter listed first.
For example, 65 x 550 wires/cm (165 x 1400 wires/in) by 0.07 x 0.04 mm (0.0028 x 0.0016 in). This
represents a twilled dutch double weave with 65 warp wires per centimeter, with a diameter of 0.07
and 550 shute wires per centimeter, with a diameter of 0.04 mm. For twilled dutch double weave,
please note that the product of the shute wire multiplied by the shute wire's diameter usually exceeds
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3.13 (Continued):

2 cm (for example, 550 wires/cm x 0.004 cm = 2.2 cm). This occurs because the tightness of the
weave in the double layer of shute wires encroaches on the space between adjacent shute wires
(see Figure 1). The filter manufacturer should include wire diameter tolerances in its specification.

FIGURE 1 - Twilled Dutch Double Weave
4. WIRE MESH DESCRIPTION:
4.1 Types of Weave:

Virtually all wire meshes in use in the Aerospace Industry fall into one of six basic weaves. They are
as follows:

a. Plain Square Weaves (PSW): (See Figure 2) This weave has each warp and shute wire passing
over one and under the next adjacent complementary wire in both directions. In its most
common form, the number of shute wires and the number of warp wires per cm (in) are the same.
In a weave of this type, usually both wire diameters are also the same. Itis necessary to indicate
wire diameter as well as mesh count when ordering.

T TS
FIGURE 2 - Plain Square Weave

b. Twilled Square Weaves (TSW): (See Figure 3) Twilled weaves are the same as square weaves
except each wire in each direction will go over two wires and under two wires in the other
direction. For any given wire count, there is a maximum wire diameter beyond which it is not
possible to weave a plain weave because of geometric or physical limitations. The twilled weave
is then used to produce the same wire count using heavier wire diameters.
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FIGURE 3 - Twilled Square Weave
4.1 (Continued):

c. Plain Dutch Weaves (PDW): (See Figure 4) In the dutch weaves, the warp wire is usually
straight and heavier (larger in diameter) than the shute wire. The shute wires are tightly woven
one against the other. This results in a high density weave with triangular openings. Unlike a
square mesh with straight-through holes, a dutch weave is opaque to normal incident light.
There is a special plain dutch weave called high flow or betamesh in which the rectangular
surface slots are smaller than the inner triangular openings. Therefore, the particles are retained
on the medium surface before they get to the inner passage. This high flow type of weave has
the additional benefits of an increased dirt holding capacity, easier cleaning and a lower pressure
drop at higher flow rates.

FIGURE 4 - Plain Dutch Weave

d. Twilled Dutch Double Weaves (TDDW): (See Figure 1) This is another weave in which the warp
wire is usually straight and heavier than the shute wires. The shute wire is driven up over the
preceding shute wire creating a double layer of shute wires. By placing two shute wires on top of
one another the mesh count is increased, thus, creating a finer cloth. The commonly used
specification of 65 x 550 wires/cm (165 x 1400 wires/in) mesh, 80 x 550 wires/cm (200 x 1400
wires/in) mesh, 130x 905 wires/cm (325 X 2300 wires/in) mesh are twilled dutch double weaves.
No warp wires are visible. This weave (sometimes called the "dutch twill" weave) is more dense
than a plain dutch weave and can produce a finer micron cloth with greater particle retention
ability. This material is also opaque to normal light.
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