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Our range of connector gaskets includes
precision diecut gaskets made from a large
selection of materials, both conductive
and non-conductive.

The DC Series comprises waveguide and
connector gaskets to MIL-C-81511, MIL-C-
5015, MIL-C-38999 and MIL-C-26482 plus
industry standard configurations including BN,
BNC, D, WG, WR, IEC, UG, AN and special
profiles cut to customers specifications.

Applications:

Generally connector gaskets are cut from thin
reinforced materials, such as Aluweave or Monex,

to ensure that the compressive forces exerted on the
connector do not distort the gasket. However, for
certain applications S or E Range materials are selected
for their specific properties.

Most gaskets can be made from all standard materials
but it is important to consider the ‘land-width” around
the periphery of a connector gasket if Aluweave or

Monex are specified. In some instances, where a gasket
has fixing holes on each corner, the holes are extended
outwards to slots, which helps to prevent damage to the
gasket during production and fitting.

DC gaskets are fitted in the normal manner and
particular care should be taken when passing a gasket
over a threaded connector body. Avoid the use of
conductive adhesives as they tend to adversely affect
the sealing characteristics of most types of gasket.

Specifications and Performance:

The specifications, temperature ranges and shielding
performance of each material type can be found in
the relevant sections.

How to Order:

For AN connector gaskets specify the relevant part
number from the table below.

For all other waveguide and connector gaskets,

state the material type and drawing number, MIL
reference or standard specification as applicable or
contact us on 01376 550525 or email info@p-p-t.co.uk
to discuss your requirements.

C D DIA

MIL-C-5015/26482 Connector Gaskets

AN Shell Dimensions (mm) Part No Part Number
Size Suffix Prefixes
A B C D

8 22.23 12.70 15.09 4.5 08 MC-1 = Monex silicone 0.5mm
10 25.40 15.88 18.26 4.5 10 MC-2 = Monex silicone 0.75mm
12 27.79 19.05 20.65 4.5 12 MC-3 = Aluweave silicone 0.5mm
14 30.18 22.23 23.01 4.5 14 MC-4 = Aluweave neoprene 0.5mm
16 32.54 25.40 24.61 4.5 16 MC-5 = Silshield SP 1.6mm

18 34.93 28.58 27.00 5.0 18 MC-6 = Silshield SF 1.6mm

20 38.10 31.75 29.36 5.0 20 MC-7 = Exshield EC-Q 1.3mm
22 41.28  34.93 31.75 5.0 22 Other materials available on request
24 44 .45 38.10 34.93 5.5 24

28 50.80 44.45 39.70 5.5 28

32 57.15 50.80 44 .45 6.0 32

36 63.50 55.58 49.23 6.0 36

40 69.85 61.93 55.58 6.0 40

44 76.20 70.64 60.33 6.0 44

48 82.55 76.99 66.68 6.0 48

Examples

MC-312 = Shell size 12 in 0.5mm Silicone Aluweave
MC-210 = Shell size 10 in 0.75mm Silicone Monex



MIL-C-38999 Connector Gaskets

Shell Dimensions (mm) Part No Part Number
Size Suffix
A B C D
9 24.10 16.50 18.26 3.5 09 EE10-75-38999-09
11 26.50 19.60 20.62 3.5 11 EE10-75-38999-11
13 28.90 22.80 23.01 3.5 13 EE10-75-38999-13
15 31.30 26.00 24.61 3.5 15 EE10-75-38999-15
17 33.70 30.90 26.97 3.5 17 EE10-75-38999-17
19 36.90 32.30 29.36 3.5 19 EE10-75-38999-19
21 40.10 35.20 31.35 3.5 21 EE10-75-38999-21
23 43.30 38.70 34.93 4.1 23 EE10-75-38999-23
25 46.40 42.00 38.10 4.1 25 EE10-75-38999-25
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Our AS Series of one-part conductive particle
filled room temperature curing (RTV) silicone
rubber adhesives is available using standard
silicone and flurosilicone base compounds
combined with a selection of particle fillers
to produce a readily extrudable paste which
self-cures when exposed to atmospheric
moisture. Once the thixotropic paste is fully
cured it provides excellent adhesion and low
volume resistivity.

Applications:

AS filled silicone adhesives are generally employed

as caulking materials to fill voids, surface imperfections

on mating surfaces or to retain a conductive gasket in
position during assembly. Most conductive gaskets
depend on flat, accurate and clean mating surfaces to

Shelf life is up to one year if kept in the original
packaging and stored in a dry atmosphere below -23°C.

AS adhesives should be injected under pressure if
possible, and, where used as or with a gasket medium
should be retained under pressure whilst curing.

This enhances the conductivity of the compound.
Care should be taken when handling the compound
as contact can irritate the skin and eyes.

Specification:

Standard base rubber is Silicone. Flurosilicone is
available to special order.

® provide a positive, low impedance bond and the

E. additional use of conductive adhesives should be

< avoided wherever possible.

@

>

wn How to Order:

% Specify: Series-Filler code-Tube size

=

D : ; :

W Series Filler Code Tube Size

MS=Silfil conductive adhesive N=Nickel Graphite 005=0.5 fluid ounce tube

G=Silver Glass 010=1.0 fluid ounce tube
K=Silver Nickel 025=2.5 fluid ounce cartridge

J=Silver Aluminium 103=10.3 fluid ounce cartridge

H=Silver Copper

S=Silver

Note: Some filler types may be subject to minimum order quantities.

Example:
AS-N-005 is an 0.5 fluid ounce tube of nickel-graphite filled silicone
adhesive



In addition to the manufacture of gaskets for
electromagnetic shielding, we offer a wide
range of non-conductive gaskets.

These can be used in applications where an
environmental seal against dust and/or liquid
ingress is required. For ease of handling and
storage, these can be supplied in complete
labelled and bagged Kkits.

Gaskets can be die-stamped in complex shapes, with or
without self-adhesive backing. Custom jointed O-Rings
are also available.

Typical materials used are silicones, neoprene and
EPDM. These are available in fire retardant variants to
UL94-VO and UL94-HF1. For ESD applications carbon
loaded silicone is available. Gaskets can be cut from
almost any form of rubber, fabric, foil or composite
material to suit individual applications.

Applications:

RS Series gaskets, seals and gasket kits can be used
as environmental seals in most types of enclosure.
They are fitted in the same way as conductive gaskets
and can be adhesive backed or combined with
conductive materials to provide dual-purpose seals.

Specification:

Individual material specifications are available on
request. Contact us with your specification and we
will source specific materials for inclusion in purpose
built kits. Gasket kits can be created to customers own
specifications to include almost any form of rubber,
fabric or composite materials, cut or stamped to suit
individual applications.

How to Order:

Please provide a detailed drawing indicating material
required or contact us on 01376 550525 or email
info@p-p-t.co.uk to discuss specific applications.
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How does magnetic shielding work?

When magnetic lines of flux encounter high
permeability material, the magnetic forces are both
absorbed by the material and redirected away from
their target.

The most effective shields are constructed as enclosures
such as boxes or cylinders with cap ends. The field
follows the line of the enclosure so an enclosed shape
keeps stray fields from finding gaps that could cause
unintended interference.

What causes a magnetic field?

Most magnetic fields are man-made. They are found

in solenoids, bar magnets and some motors and
transformers. Magnetic fields are used in creative ways
to create sound, microscopic images and record
resonance images through MRI technology. In some
cases, however, the fields interfere with sensitive
electronic equipment and shielding is necessary.

What is Electromagnetic Interference?

Electromagnetic Interference (EMI) is electromagnetic
energy that has an adverse effect on the performance
of electrical/electronic equipment by creating
undesirable responses or complete operational failure.

What is Electromagnetic Compatibility?

Electromagnetic Compatibility (EMC) is the ability of
electrical or electronic equipment/systems to function
in the intended operating environment without causing
or experiencing performance degradation due to
unintentional EMI.

Why do electromagnetic fields need
magnetic shields?

EMI can be a problem for designers of many products.
If we use mobile phones as an example, designers
have to incorporate RFI shielding to stop unwanted RF
emissions as well as to prevent other electrical
equipment from interfering with the mobile phone
operation. Designers may find that densely packed
electronic assemblies may have internal components
that interfere with each other, requiring electromagnetic
shielding. When the EMI includes low frequency
radiation, magnetic shielding is essential to assure
proper operation of the electronic equipment.

What blocks magnetic fields?

There is no known material that blocks magnetic fields
without it being attracted to the magnetic force.
Magnetic fields can only be redirected, not created or
removed. To do this, high-permeability shielding alloys
are used. The magnetic field lines are strongly attracted
into the shielding material.

Why must EMC be achieved?

Other than the fact that products that do not comply
cannot be marketed legally in the EC, more disruptive
manifestations may exist that could affect the very
manner in which we lead our lives. These encompass
health and safety issues, the security of data processing
and the functioning of vital electronic equipment.

ABS brake systems, engine management systems,
telecommunications and data transfer plus the security
of both commercial and military data could all be
compromised without adequate screening.

Other issues, such as the dangers to health due to the
emissions from mobile telephones and computer
monitors plus ongoing research into the effects of living
in close proximity to high voltage overhead power
lines, all form part of the global concept of EMC.

Some aspects can be easily controlled but others will
continue to remain unresolved for years to come.

The doomsday scenario of EMP (Electromagnetic Pulse)
resulting from a high altitude nuclear explosion would
certainly lead to the almost total loss of commercial
communications and data processing plus much of the
non-hardened military network, whilst at the same time
avoiding the mass destruction of the infrastructure
necessary for future use, possibly by the instigator of
the blast.

In other words, potential chaos with no
communications, services, power, media, such as TV
and radio, and the loss of many forms of transport.

What are the main sources of EMI problems?

In all cases there has to be a source and a victim for a
path to exist, thereby permitting a radiated or conducted
coupling. Electromagnetic Interference (EMI), results
from the operation of electrical or electronic devices
involving rapidly changing voltage or current levels,
which cause the generation of electromagnetic energy
at discrete frequencies and over frequency bands.

Discounting natural sources such as atmospherics
or lightning, conduction and radiation emitting
sources include:

Radar and communications transmitters
Receiver local oscillators

Computers and their peripherals
Motors and switches

Power lines

Fluorescent lights

Arc welders and many more......



How can EMI be contained?

In simple terms, welding the equipment into a seamless
steel box could solve most ‘shielding’ problems.

The problems that this would lead to are obvious - access
would be impossible, power unavailable, visibility would
be zero and the equipment would rapidly overheat.

We have, therefore, to permit suitable penetrations of
the shield to allow cables to pass in and out, to provide
airflow and to facilitate the viewing of LED/LCD or
CRT displays.

Enclosures for equipment are commonly made from
steel, aluminium or, with increasing popularity due to its
aesthetic design capabilities, plastic. Plastic enclosures
should be coated with a metalised compound applied
by vacuum deposition, painting or sputter coating.
Alternatively, a lining of aluminium or copper foil can
provide excellent shielding effectiveness.

In brief, the metal (or metalised) enclosure will, in most
instances, require gasketing to seal mating surfaces and
to provide the necessary low impedance electrical
bond, attenuating vent panels for airflow and shielded
windows to prevent the whole ‘open’ area where a
display is mounted from representing an unacceptable
gap in the shielding.

Inspection panels and doors can be fitted with
‘soft-closure’ gaskets or with contact finger strips (CFS)
which also provide high shielding effectiveness with
long service life and ease of closure.

Connectors for cable entry should similarly be fitted
with gaskets and, where necessary, conductive cable
glands to connect with screened cables if these are
incorporated in the specification.

What is RFI?

Radio Frequency Interference (RFI) is considered part of
the EMI spectrum, with interference signals being within
the radio frequency (RF) range. This term was once used
interchangeably with EMI. Conducted RFI is most often
found in the low frequency range of several kHz to
30MHz. Radiated RFI is most often found in the
frequency range from 30MHz to T0GHz.

What is the difference between RF and
magnetic shielding?

Radio frequency (RF) shielding is required when high
frequency — 100kHz and above — interference fields
need blocking. These shields typically use copper,
aluminium, galvanised steel or conductive rubber,
plastic or paints. Because of their high conductivity
and little or no magnetic permeability, these materials
work at high frequencies. Magnetic shields use their
high permeability to attract magnetic fields and divert
the magnetic energy through themselves.

With proper construction, magnetic shielding alloys
have the ability to function as broadband shields,
shielding both RF and magnetic interference fields.

What do I have to consider when deciding on
the correct type of gasket?

Very often the design of the equipment enclosure will
dramatically limit the choice of gasket materials.
Some enclosures are lightweight aluminium or even
plastic with very little potential for withstanding
distortion during compression of the shielding gasket.
Normally, the more robust the enclosure is the wider
the range of materials that can be employed for
gasketing. Similarly, wide and well reinforced flanges
permit higher compressive forces particularly where
limit stops are fitted.

Possibly the most difficult configuration for conventional
shielding exists where a ‘knife-edge’ return on a door

or cover is to mate with a conductive gasket, in addition
to providing an environmental seal to IP55 or higher.

If the enclosure can be modified to feature an additional
return edge or flat where the knife-edge originally
finished, the problem is easily solved but this is not
always possible and is usually costly.

Also remember,

e Mating surfaces must be clean, flat, smooth and
conductive (no paint, preservative, oil or grease
should be visible).

e |deal fixings are outside the shielded envelope and
particular attention should be paid to screws/bolts
passing through the enclosure to secure coverplates
in position.

* Avoid gasket materials that are too hard for the type
of enclosure.

* Avoid knife-edges wherever possible.

 Consider the environment and select gasket
materials that are suitable and will not degrade,
e.g. fluorosilicone rubber instead of plain silicone
where hydrocarbon contamination is likely.

e Consider the operating temperature range.

e Do not over-engineer the design — the most expensive
materials are not always the right ones for the job.

e Do not under-engineer to save money
— this does not work in the long-term.

* Do not over-specify — 100dB may be comfortable
but will 60dB solve the problem?

e Use standard or ‘catalogue’ products wherever possible.

e Consider the possibility of Galvanic Corrosion.
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What effect can Galvanic Corrosion have?

Where electrodes of two different metals are immersed
in an electrolyte and externally connected by a
conductive media, a ‘battery’ is effectively created
whereby electrons will flow from one electrode to the
other. According to the potential difference between
the two metals, one electrode will become the donor
electrode and will gradually be eroded.

The potential difference, or PD, of various metals
commonly used in enclosures and shielding materials,
and expressed in volts, is indicated in the table which
follows based on the potentials against saturated
calomel electrode in sea water:

Material PD (Volts)
Zinc die-casting alloy -1.10
Zinc plating on steel chromate passivated -1.05
Cadium plating on steel -0.80
Aluminium, wrought, cast Al Magnesium alloy ~ -0.75
[ron and steel: not corrosion resisting -0.70
Duralumin -0.60
Tin-plate (T.C.S) -0.50
Iron and steel: corrosion resisting, 12%Cr -0.45
Tin-plating on steel -0.45
Chromium plating on Nickel-plated steel -0.45
[ron and steel, corrosion resisting, High -0.35
Copper and its alloys -0.25
Nickel-copper alloys, incl. Mone -0.25
Silver 0
Carbon (colloidal graphite in acetone) +0.10
Gold +0.15
Platinum +0.15

The criteria most commonly employed to define a
‘threat’ is the likelihood of the equipment to be exposed
to conditions of dampness or condensation due to
wetting with salt water, salt mist/spray or the weather.

Where exposure is likely, the general rule of thumb
regarding PD is as follows:

e Outdoor exposure or saltwater/spray contamination
0.3 volts

e Dampness or condensation without salt presence
0.5 volts

If the equipment is hermetically sealed and any exposed
gasket edges are ‘elastomer protected’, i.e. with dual or

twin gasket configuration there would be no restriction.

Some combinations of metals, such as Silver (PD 0) and
Aluminium (PD -0.75), have inherent problems. In these
circumstances, gaskets should be totally enclosed or of

‘twinstrip” construction.

Is additional protection available for sensitive
components or circuits inside the equipment?

Quite simply, the best route to take is to utilise Circuit
Board Shielding cans. These comprise a board-mounted
‘fence’” with a demountable cover or lid. The cover can
be supplied with ventilation holes and cable-entry
points if required. The fences can be supplied with
several standard pin spacings and with or without
stand-offs. Using Circuit Board Shielding can
considerably reduce radiation and susceptibility
problems, thereby making the overall shielding of
equipment more cost-effective.




“IP” Ratings

Protection against ingress of dust and liquids.

The first number represents the degree of protection against dust or solid objects.
The second number represents the protection against liquids. In both cases 0 (zero) represents no protection.

Solid objects

1 Objects over 50 mm

2 Objects over 12 mm

3 Objects over 2.5 mm e.g. wires or tools

4 Objects over 1.0 mm e.g. thin wires etc

5 Dust protection with some ingress permitted
6 Totally dust protected

Particular care should be taken above 1P66 rating with
regard to joints in gaskets, frames or around windows.

Engineers Notes

Liquids

1 Vertical falling drops of water e.g. condensation
2 Direct water spray up to 15 degrees from vertical
3 Sprays up to 60 degrees from vertical

4 Water sprayed from all directions
(some ingress permitted)

5 Low pressure jets from all directions (limited ingress)
6 Strong jets of water with limited ingress permitted
7 Total immersion between 150 mm and 1000 mm

8 Long periods of immersion under pressure

All the information contained in this catalogue is, to the best of our belief and knowledge, true and accurate. All applications data is provided

as a guide only and does not imply suitability for any product or material for any particular application or use outside our direct control.

Users of the products or materials manufactured or supplied by P & P Technology Ltd, or their agents or representatives, must assure

themselves of the suitability of the products or materials by undertaking their own tests. No warranty either implied or express is given for

the suitability of products for specific applications. Any and all liability incurred in connection with the use of the products, materials or

information included in this catalogue is hereby formally disclaimed. Additionally, no warranty is given that the products are free from patent

infringement, whether present or future, and any risk of such is assumed by the buyer or user.
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European Manufacturing & Sales:
P & P Technology Ltd

Finch Drive, Springwood,
Braintree, Essex,

CM7 2SF UK

Tel: +44 (0) 1376 550525
Fax: +44 (0) 1376 552389
Email: info@p-p-t.co.uk

US Sales Office:

Onyx Holdings Ltd

1708 S. River Road, St. Croix Falls,
WI 54024, USA

Tel: 715 483 1047
Fax: 715 483 3445
Email: cjensen@onyx-holdings.co.uk

Asian Manufacturing & Sales:

Onyx Electronics (Suzhou) Co Ltd
Building No. 88, Jin Shi Road

Waujiang Economic Development Zone,
Jiangsu, PR China 215217

Tel: 0086-512-63327966
Fax: 0086-512-63327900
Email: info@onyx-china.com

Your agent is:



