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Table 23-1: substitution PG/metric

At the turn of the Millennium, the old, familiar PG thread was replaced
by the metric thread. On 31 December 1999, the DIN 46320 standard
for PG thread connections was withdrawn.

It was replaced by the European Standard IEC 62444 for metric
threads - means that with the year 2000, only cable glands with
metric connection threads have to be used.

The changeover affects not only cable glands, but also all housing
systems and appliances into which cables must be inserted.

Sizes PG 7 to PG 48 were replaced by metric sizes M 12 to M 63.
Additional sizes have been adopted into the European Standard,
covering a range M 6 to M 110.

The ZVEI (Zentralverband Elektrotechnik und Elektroindustrie e. V. -
the German Federation of Electrotechnical and Electrical Industries)
draws attention to the fact that the European safety standard IEC 62444
must be applied as from March 2001 at the latest; furthermore, the
present test standard VDE 0619 for glands with PG thread will be with-
drawn in March 2001.

IEC 62444 is a safety standard, and no longer a construction standard
with the function of defining dimensions, like DIN 46319 or DIN 46320.

Table of clamping ranges PG/metric

This means that the functions required by a cable gland can be realised
without restrictions applied by prescribed forms, such as:

« strain relief
« degree of protection
* impact strength

* temperature range.

With our cable glands SKINTOP® and SKINDICHT®, we have transposed
the requirements of IEC 62444. Our metric SKINTOP® glands combine
all the features of the proven SKINTOP® series: easy, fast, permanent
installation, optimal strain relief, protection against vibration, variable
clamping range and sealing according to Protection Class IP 68.

Naturally, we can also supply you with the corresponding supplementary
components, such as:

« SKINTOP® GMP-GL-M counter nuts

« SKINDICHT® SM-M counter nuts

« SKINTOP® SD-M dust seal

* SKINTOP® DV-M sealing plugs

* plugs made of metal or plastic material;
¢ O-rings

« adapters

and many more.
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Table 23-1: substitution PG/metric
Comparison and classification of cable glands spanner size PG/metric

PG9 PG PG16 PG21 PG29 PG36 PG42 PG48

PG13.5
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Clamping ranges SKINTOP® metric
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Table 23-2: EMC Optimized screening for use of cable glands

Optimized screening

In industrial environments, motors, controls and automatic welding
machines can seriously impair electromagnetic compatibility (EMC).
Particular problems are caused in industrial installations by long
cable runs for power supply or data transmission between individual
components; appropriate preventive measures are therefore essential.

Due to the antenna radiation effect of such cables, radio interference
can be picked up and the useful signal (for example, temperature
sensor or shaft encoder) blanketed. Result: functional disturbances of
the connected equipment - from undetected false readings to the
breakdown of an entire production line. Conversely, cables can function
as transmitters causing radio interference. Installation of electronic
components in an earthed switch cabinet and the simultaneous use

of screened cables has proved to be an effective countermeasure. In
practice, however, the location of the cable duct frequently constitutes
a weak point in the switch cabinet. Insufficient contact between the
cable screening and the metal housing often destroys the desired
screening effect.

It is here that the SKINTOP® and SKINDICHT® cable glands from LAPP
prove their worth. The newly developed SKINTOP® MS-SC-M and
SKINTOP® MS-M BRUSH in particular are distinguished by their excel-
lent EMC characteristics in addition to ease of handling. It enables the
use of various different cable designs within a large diameter range.

Screening concepts

With the interference phenomena typically found in the industrial envi-
ronment, we must distinguish principally between cable-linked and
field-linked interference. Field-linked interference emissions which, for
example, are radiated directly from a circuit board or, conversely, exer-
cise an effect upon it, can be effectively checked by installing electrical
or electronic assemblies in closed metal housings such as switch
cabinets. If the housing does not have any particularly large apertures,
a Faraday shield is produced which affords efficient protection against
electro-magnetic interferences. In practice, this type of screening is
generally extremely expensive and is hardly practicable in the case of
moving machine components. An alternative solution is provided by
cables with screening braid. In this case, the quality of the screen
effect depends to a great extent on the texture and thickness of the
braiding. In addition, optimum attachment of the the cable screening to
the housing must be ensured by suitable mechanical elements in order
to prevent penetration of the interference conducted on the cable
screening. Of decisive importance is the derivation resistance, i.e. the
resistance which a guide wave “sees” upon the cable screening when it
meets the point of intersection cable/housing.

Practical requirements

Thus, in terms of EMC, we have a series of practical requirements for

optimum contact:

* The connection between the cable screening and the housing
potential must be of low impedance. To ensure this, the contact
surfaces must be as large as possible. Under ideal conditions the
cable screening, together with the housing wall, constitute a closed
connection and form a continuation of the housing, without permit-
ting any openings to be formed.

* The connection must be of low induction. This means that the cable
screening must be led to the housing wall via the shortest possible
path and with the widest possible cross-section. Preferably a type of
contact should be chosen which completely surrounds the internal
conductor. The procedure frequently practised, namely first leading
the cable into the housing and placing the screening somewhere
inside the housing, whereby the screen braiding is often extended
by means of a thin cable strand, makes effective screening almost
impossible.

For practical application, simplicity of handling and installation
are desirable. An electrician must be able to carry out installation
without difficulty.

SKINTOP® and SKINDICHT®

The cable glands SKINTOP® and SKINDICHT® guarantee, in addition
to perfect mechanical contact, the necessary low impedance and low
induction connection. These glands, which are simple to install, are
available in different versions and sizes. With SKINDICHT® SHVE-M,
the cable screen is pressed between an earthing sleeve and a conical
seal, thus permitting 360° contact over a wide area. In the case of
SKINTOP® MS-SC-M, the contact is produced by means of cylindrically
arranged contact springs, the SKINTOP® MS-M BRUSH offers a 360°
contact with a EMC BRUSH. Only the cable sheathing in the area of
the contact springs must be removed, and it is not necessary to open
the screen braiding.

For the sake of clarity, this article focuses upon the cable gland
SKINTOP® MS-SC-M. In a number of tests, excellent screening proper-
ties were demonstrated. Since the appropriate standard for cable
glands does not define a particular set-up of test equipment, two
possible measuring procedures and their evaluation are described
below:

Derivation impedance, derivation attenuation

As a characteristic quantity for evaluating the quality of a cable
connection to the wall of the housing (reference potential), the
derivation resistance RA is documented via the frequency. This
provides information as to what extent charges on the cable screening
can be derived against the potential of the housing. To determine the
screen attenuation factor of a cable, the derivation attenuation is
calculated: the potential at the derivation resistance is related to

the maximum available potential in a 50 W reference system. The
derivation attenuation is obtained as follows:

aA (in dB) = 20 log (2RA/(2RA + 50 W)).

=

SKINTOP® MS-SC-M
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Table 23-2: EMC Optimized screening for use of cable glands
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Triaxial Method

In the Triaxial Method, measurement is carried out in accordance with
the German Defence Equipment Standard VG 95373 Pt 40 or 41.

These set-ups, using a coaxial structure in a graduated tube (hence the
term triaxial), are designed for a male/female socket pair, or employ

a piece of cable of defined length for the purpose of qualifying a cable.
The values of the screen attenuation mass aS and the coupling
impedance ZK are determined for evaluation of the screening effect

of the connectors depending upon their material characteristrics and
their construction, according to the formula:

asS = 20 log (50 W/ZK).

A precondition for measurement according to these standards is a solid
sheathing of the supply cable used (generally by means of a tube).
However, this results in screen attenuation values of almost 100 dB;
for practical applications on a switch cabinet wall, depending upon the
conditions, these can be achieved only with difficulty or not at all.

Comparison of both methods

In order to provide by means of the measured values a description of
practical use of the a/m products, the measurement procedure of the
derivation impedance and conversion into screen attenuation have
been used.

Measurement Results

Measurements were made in example upon glands of type SKINTOP®
MS-SC-M in various sizes with screened cables OLFLEX® CLASSIC CY in
diameters of 6-22 mm, by both methods, in order to test and compare
the validity of the results for cable glands obtained by each method.

Measuring the derivation impedance: in order to determine the deriva-
tion impedance, the cable glands were in each case connected to a
piece of cable of approx. 10 cm length. At frequencies up to 10 MHz, all
glands reveal a derivation impedance of <1W. This results in attenuation
values of 30-50 dB (assuming a 50 W reference system). The amplitudes
of high-frequency spurious components which are located in this
fregency range are thus reduced at least by the factor 30, maximum by
the factor 300. Only at frequencies above 3-4 MHz does the achievable
attenuation sink to values <40 db (factor 100). At higher frequencies
(100 MHz), derivation impedance values in the range of 5-10 W are
obtained. The measurement values confirm the assumed favourable
EMC characteristics. Even up to high frequencies, low derivation
impedance - or high derivation attenuation values can be obtained.
Thus together with effective cable screening, optimum protection
against cable-conducted interference signals can be achieved.

Triaxial measurement

Measurements were performed as described above, in accordance
with the German Defence Equipment Standard VG 95373, Procedure
KS 01 B. The DC resistance of the glands equals 1 mW; this produces
screening attenuation values which, depending upon the size and type
of the gland, can amount to >100 dB.

Comparison of results

The results reveal a clear difference between derivation attenuation
and the screening attenuation in a system with identical components
cable/gland. The curve for derivation attenuation is shifted upwards
by approx. 40 dB almost parallel to the screening attenuation curve,

i. e. shifted to lower attenuation values. Nevertheless, these values are
more meaningful with regard to cable-conducted interference, because
in reality, attenuation values of between 80 and 100 dB can hardly be
achieved.

Conclusion

The different measurement methods give different values for the
attenuation rate and, with these values, different characteristics

are expressed. On the one hand, the value “screening attenuation”
expresses how effectively the re-radiation or the irradiation is
suppressed by field-linked interferences (Triaxial Method); the value
“derivation attenuation”, on the other hand, expresses how effectively
interferences on the screening can be derived to an earthing mass
(measurement of derivation impedance). This means that attenuation
values cannot be simply compared without reservation. It can however
be assumed that values for “derivation attenuation” are more mean-
ingful for glands, because the results of the Triaxial Method (screen
attenuation) are dependent on the screening of the supply cable used.

: 1 10 100 1000
X = Frequenz/Frequency MHz

IR E I
S

01 0,1 1
Y = Uebertragungsfaidon Transfer Facior d8

Source: Authors Dr.-Ing. U. Bochtler, Dipl.-Ing. M. Jacobsen,
Botronic - Bochtler Electronic GmbH, Stuttgart



