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Lecture — 39
Gasketing Basics

Hello, allow me to continue where I had left off yesterday. Both my apologies and also
what you call accepting reality that this EMI-EMC shielding has a tremendous very wide
both the implication and theory and practice. So, theory has been developed such that
probably along with the communication and along with radiation and along with the
antennas and all. So, if you had look for a simple search on the internet, you will find

tremendous amount of data and also there are text books and text books and text books.

And on the other hand, the actual practice has been going on parallelly; saying somebody
has been developing gasketing, somebody has been developing windows means that
small openings through which you have to take things and this also has will be going on
very very in a parallel course like so many other things. Sorry for being judgmental here,
practices continue irrespective whether the theory has developed or not; whether it is
fully understood are not. So, on the other side; by using simple reducing things to
manageable level theory also been developed and now with competition and all with a
reasonable prediction; they can make out how to solve problems and because of the
complexity any number of fire fighting design services are available. So, that they can

implement the theory and then the practices they have been following for a long time.

So, you too have gain an example of how at home if you are an audio enthusiast you will
see that hum is real. It could be 50, 60, 100 or 120 hertz hum and if you touch
somewhere, there will be something and then grounding also is real with respect to this
humming noise. This apart somewhere we have to make a beginning that we should start.
So, I started this where I would like to apologize saying am I reading output from
commercial trade; what you call literature; yes and no because it is more like a white
paper and somebody has got down to do it and written things in a concise manner with
examples and partly taken from probably (Refer Time: 03:19) books and partly taken
from their own field studies. So, in all these I will get back you to for this thing which I

have left yesterday.
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MINIMUM FINISH REQUIREMENTS FOR STRUCTURAL METALS
ENVIRONMENT
Melal Class A Class B Class C
Carbon and 0.0003 in. cadmium plate 0.0005 in. cadmium 0.003 in. nickel
Moy Steel 0.0005 in. zing plate 0.001 In. zinc 0.001 In. tin i
0.0008 in. tin 0.0005 in. tin
Corrosion- No finish required No finish required; No finish required;
Resistant Steels 0.0005 in. nickel to 0.001 in. nickel to
prevent tamish prevent tamish
Aluminum 2000 Chromate conversion Chromate conversion coat 0.001 in. tin
& 7000 series coat (MIL-C-5541, Class 3) | (MIL-C-5541) plds conductive
£poxy or urethang
Auminum 3000, | Mo finish required, unless | CGhromate conversion coat Chromate conversion
5000, 6000 series | shiglding requirements coal plus conductive
and clad are high (see above) epaxy or urethane
Copper and 0.0003 in. tin 0.0005 in. tin 0.003 in. nickel
Copper Alloys 0.001 in. tin
Magnesium 0.0003 in. tin 0.0005 in. tin 0.001 In. tin
Zinc Base Castings | Mo finish required 0.0003 in. tin 0.0005 in. tin
E 9 El v] L6 e

So, you see here finish requirement for structural metals. So, we have the saying no,
what type of coating and all you give and then it seems to be common compactable

coating seems to be this chromate passivation or chromate conversion.
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When using CHO-SHIELD 2000
series conductive urethane
coatings, not enough can be said
about surface preparation to attain
maximum adhesion. The easily |
mixed three-component system allows
minimum waste with no weighing
of components, thus eliminating
weighing errors. Because of the filler
loading of the 2000 series coatings,
it is recommended that an air agitator

bys - Rhodium - Graphite - Palladium - Silver - Sihver
omers = Silver Filled Coatings

Juer - Sitver Alloys = Titanium - Nickel - Monel - Cobalt -
bper Alloys = AIS| 300 Series Steels - A286 Steel -

j Coatings

Nickel and Cobalt Alloys = Nickel Copper Alloys - Copper =
er Solder - Commercial Yellow Brass and Bronze -

fiss - Steals AISI 300 Serles, 451, 440, AM 355 and

osten - Malybdenum - Cerfain Silver Filled Elastomers
hiss - Steels AISI 431, 440, 410, 416, 420, AM 355 and
gsten - Molybdenum - Tin-Indium - Tin Lead Solder -

P00 and 7000 Series - Alloy and Carbon Steel -
D-SHIELD 2000 Series Coatings

flenum - Steel AISI 410, 416, 420, Alloy and Carbon -
d = Lead Tin Solder = Aluminum = All Aluminum Alloys =
Beryllium - Zinc Base Castings

As you go down this each company has its own trade name and compatibility.

cup be incorporated into the spray
system 1o keep the conductive
particles in suspension during the
spraying sequence. It is recom-
mended that approximately 7 mils
of wet coating be applied. This
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METALS COMPATIBILITY S
Group Material Groupings*
1 Gold - Platinum - Gold/Platinum Alloys - Rhodlum - Graphite - Palladium - Silver - Sllver SE
Hlloys = Titanium = Silver Filled Elastomers = Silver Filled Coatings ot
Rhodium - Graphite - Palladium - Silver - Sliver Alloys - Titanium - Nickel - Monel - Cobalt - at!
2 Nickel and Cobalt Alloys = Nickel Copper Alloys = AISI 300 Series Steals - A286 Steel - m
Silver Filled Elastomers - Silver Filled Coatings -
Titanium = Nickel = Monel = Gobalt = Nickel and Cobalt Alloys = Nickel Copper Alloys = Copper = m
3 Bronze - Brass - Copper Alloys - Silver Solder - Commercial Yellow Brass and Bronze -
Leaded Brass and Bronze - Naval Brass - Staels AIS| 300 Serles, 451, 440, AM 355 and of
PH hardened - Chromium Plate - Tungsten - Molybdenum - Certain Silver Filled Elastomers Wi
Leaded Brass and Bronze - Naval Brass - Steels AISI 431, 440, 410, 416, 420, AM 355 and loi
4 PH hardened - Chromium Plate - Tungsten - Molybdenum - Tin-Indium - Tin Lead Solder - iti
Lead - Lead Tin Solder - Aluminum 2000 and 7000 Series - Alloy and Carbon Steel - el
Certain Silver Filled Elastomers - CHO-SHIELD 2000 Series Coatings 5y
Chromium Plate - Tungsten - Molybdenum - Steel AISI 410, 416, 420, Alloy and Carbon - né
5 Tin = Indium = Tin Lead Solder = Lead = Lead Tin Solder = Aluminum = All Aluminum Alloys =
Cadmium - Zinc - Galvanized Steel - Beryllium - Zinc Base Castings S
6 Magnesium = Tin n:
af-

So, you will see here, the first group one talks about this various things including gold
and silver and so on and all the way down you have magnesium and tin and all that with

a each of this group overlaps making it possible to safely use materials from adjacent

groups. So, the issue being here is that.
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flanges is ARP 1481, developed and
published by SAE's Committee AE-4
(Electromagnetic Compatibility).
When a finish is required to make
two mating metals compatible, finish
the metal which is found in the lower
numbered grouping of Table Il. Metals
given in Table Il will, because of
their inherent corrodibility, already
be finished and the finish metal
will be subject fo the same rule.
For example, to couple metals
separated by two or more groups
(e.g., 4 10 2), find a finish which
appears in Group 3 and 4. The
Group 3 metal should be plated
onto the Group 2 metal to make

Depending on the type of materials; you use and depending on type of contact surfaces

you use when plate something here is to make a contact this is where the dissimilar

Organic Finishes

Organic finishes have been used
with a great deal of success to
prevent corrosion. Many organic
finishes can be used, but none will

be effective unless properly applied.

The following procedure has been
used with no traces of corrosion
after 240 hours of MIL-STD-810B
salt fog testing.

Aluminum panels are cleaned
with a 20% solution of sodium
hydroxide and then chromate
conversion coated per MIL-C-5541
Class 3 (immersion process). The
conversion coated pangls are then
coated with MIL-C-46168 Type 2



materials thing come and as if it were not sufficient we have the problem of moisture and

other I will say electrolyte type chemicals in the atmosphere.

So, it in everything forms a nice cell I have given in a example of how nickel cadmium
batteries are made so; obviously, nickel and cadmium do not go together. So, kindly read
it with me here. So, we have here you know big list of chromate conversion coatings
iridite and can be considered as this thing and then they have given from their own
characteristic; this thing saying, we try to conductive urethane coatings. This coating
sticks to the surface where you want to make a seal. It is a very positive thing. So, they
have given here saying no, I think you should remove all the double negatives and all not

enough actually as lot can be said about surface preparation need to said about it. So,

they have given about you know how much and so on and so on.
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[EESSE ST e — = e
L02A88 0 e palsk = H DO o ——
Aluminum panels are cleaned coatings of 1-3 mils do not exhibit

with a 20% solution of sodium
hydroxide and then chromate
conversion coated per MIL-C-5541
Class 3 (immersion process). The
conversion coated panels are then
coated with MIL-C-46168 Type 2
urethane coating, except in the
areas where contact is required. For
maximum protection of aluminum
flanges, a CHO-SHIELD 2000 series
conductive coating and CHO-SEAL
1298 conductive elastomer gasket
material are recommended. For
additional information, refer to
Design Guides for Corrosion
Control on page 201.

The finish coat can be any

the corrosion resistance of 4-5 mil
coatings.

The coating will be smooth to the
touch when cured. It is recommended
that the coating be cured at room
temperature for 2 hours followed
by 250°F +/-10°F for one-half hour
whenever possible. Alternate cure
cycles are available, but with
significant differences in corrosion
and electrical properties. Two
alternate cure schedules are two
hours at room temperature followed
by 150°F for two hours, or 7 days at
room temperature.

Full electrical properties are
achieved at room temperature after

B T L e L e L o

Smooth should I even touch; even cured recommended de coating make may cured at
room temperature 2 hours followed by their thing you know you should probably comes
around one twenty degree centigrade one and half hour whenever alternate cure cycles

are available and so on and so on.
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gaskets contain Monel, silver, tin,
e(c) The second conditon i WETALS AND EMI GRSYET WATERIALS
satisfied by the inherent conductivity (in 5% Nl a1 21°C
of the EMI gasket. The last condition after 15 minutes of immersion)
could be realized when the electronic Eear 15, SCE*
package is placed in service, where Waterial (Millivalts) |
salt spray or atmospheric humidity, if Pure Siver BT
allowed to collect at the flange/gasket e rT— m
interface, can provide the electrolyte e =
for the solution of ions. b L

Many users of EMI gaskets select ﬁfﬁ'ﬁiﬂifiﬁi?””’ -190
Monel mesh or Monel wire-filled
materials because they are often oo bl -200
described as “corrosion-resistant.”
Actually, they are only corrosion- Copper 24
resistant in the sense that they do Nicke! =250
not readily oxidize over time, even Tin-plated Barylium-copper 440

in the presence of maisture. Tin-nlated conner-ciad sin

The thing is all this have been developed saying; how to apply these materials. So, you

have here saying corrosion potentials of various metals and EMI gasket materials.
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riain package is placed in service, where Material (Milivlts)
"'Wh?f f salt spray or atmospheric humidity, if Pure Siver 7
\f;rcsiml:lg ’ ﬂ‘[‘mﬂ et° c":rllec{ at the fangeigaskel gy g yasoner 50
, can provide the electrolyte
E%g:f;ﬁd for the solution of ions. ::”“' 'T:: L
Many users of EMI gaskels select BrPRIOECIDIOr 190
2?'?0 Monel :'tesh or Monel gvire-[ilied ::::::;:;“:Irummum |
materials because they are often Dlted- 200
e etch or described as “corros%oyn-resislant." e
Ing per Actually, they are only carrosion- Copper 24
091 resistant in the sense that they do Nickel 250
um. not readily oxidize over time, even Tin-plated Beryllium-copper 40
pplied. in the presence of moisture. Toe plted copprdad o
) This However, in terms of electrochemical steel mesh
nlyforthe — compatinility with aluminum flanges, [ Aumimam (1100 ET
roperly Monel is extremely active and its Sive paled-dminum fd
ot use requires extensive edge sealing | elastomer (ie-cut ecge) i
ftes. and flange finish treatment to

*Standard Calamel Electrode, Aluminum Alloys
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So, we have this you know if you take silver plate at copper and so on and all that know
aluminum filled elastomer, copper and nickel and so on they have large number of

numbers like this. So, I suggest you read up more about it.
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What is galvanic corrosion? For galvanic corrosion, a unique set of conditions; 2 metals

capable of generating a voltage electrically joined by current and immersed in a fluid

DOTREDIWE el =i =l 5D |0 —

it | e | oo

Chomerics' Applications Engineering
Department.

m Galvanic Corrosion

The most common corrosion
concern related to EMI gaskels is
galvanic corrosion. For galvanic
corrosion to oceur, a unique set of
conditions must exist: two metals
capable of generating a voltage
between them (any two unlike
metals will do), electrically joined by
a current path, and immersed in a
fluid capable of dissolving the less
noble of the two (an electrolyte). In
short, the conditions of a battery
must exist. When these conditions
do exist, current will flow and the
extent of corrosion which will occur

- s

table given in MIL-STD-1250 does
include Monel, and shows it to have
a 0.6 volt potential difference with
respect to aluminum - or almost the
same as silver.

A common misconception is
that all silver-bearing conductive
elastomers behave galvanically as
silver. Experiments designed to
show the galvanic effects of silver-
filled elastomer gaskets in aluminum
flanges have shown less corrasion
than predicled. Silver-plated-
aluminum filled elastomers exhibit
the least traces of galvanic corrosion
and silver-plated-copper filled
elastomers exhibit more, (See
Table I1l).

Tablam mf mal imemin cmbnmbial Ada

capable of dissolving the less noble of the 2 an electrolyte.

(Refer Slide Time: 07:33)

In short, the conditions of a battery must exist is exactly what a few sentences ago I had

shown you.
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must exist. When these conditions
do exist, current will flow and the
extent of corrosion which will accur
will be directly related to the total
amount of current the galvanic cell
produces.

When an EMI gasket is placed
between two metal flanges, the first
condition is generally satisfied
because the flanges will probably
not be made of the same metal as
the gasket (most flanges are

elastomers exhibit more. (See
Table IIT).

Tables of galvanic potential do
not accurately predict the corrosivity
of metal-filled conductive elastomers
because of the composite nature of
these materials. Also, these tables
do not measure directly two important
aspects of conductive elastomer
“corrosion resistance”: 1) the
corrosion of the mating me ge




So, whenever you have any of these 2 things you have a liquid which forms electrolyte
and then you have to dissimilar metals it is almost like a battery. So, you know what

happens when you do not want it is become a battery when you want it.
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ectrolyte). In aluminum filled elastomers exnipit was determined by measuring it
f a battery the Ieast fraces of galvam(_: corrosion resistance before and after expor

conditions and snver-plaleld-lcopper filled Figure 14a describes the test fix
f elastomers exhibit more. (See that was used. Figure 14b show
chwilocour 1. _ _ aluminum weight loss results for
galvanic cell not accwate\y predict _|he carrosivity conductive elastomers. The
of metal-filled conductive elastomers aluminum weight loss shows a f

tis placed because of the composite nature of  orgjer of magnitude difference br
ges, thefirst  1Nese materials, Also, inese tables tween the least corrosive (1298
satisfied do not measure dnre;tly two important silver-plated-aluminum) and mo
il probably gspems of cclnducnv? elastomer corrosive (121 _plaled-
me metal as carrosion reswstancg 1) the copper) fille s. For il
os are corrosion of the mating metal flange containing el he filler

It does not that is the reality of; so there is something called galvanic potential that, but
in spite of it a caution is been given here tables of galvanic potential do not accurately
predict the corrosivity of the metal filled conductive elastomers because of the composite
nature of these materials these tables do not measure directly 2 important aspects saying
corrosion resistance the corrosion of the mating surface flange and so on and so on and
so on; if you go down you will see that few the amount of data is generated allow me to

move on to the next slide.
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subslrate that the silver is plated on

Figure 14a Test Fixture . . ;
V420 CRES Fustewr is the single most important factor in

poverms] [ e determining the carrosion caused by
the conductive elastomer.
U DBk Figure 14c shows the weight loss
Condicie Gk " resulis for nickel and carbon-filled
Aoy J elastomers compared to 1298. The
wee 1 nickel-filed materials are actually
oo T more corrosive than the silver-
= 10 plated-aluminum filled elastomers.
s ok \ The carbon-filled matggials are

extremely corrosivi
Figure 14d co
electrical stability
conductive elasto
after salt fog expos
silver-containir
more electr

and

el
Elastomers

H0r Figure 14b Average Weight 2
{ Loss of CHO-SEAL

Y -

So, like all other including IP 67 test for immersing something for long periods and also
for drop test and all that there is no simple easy way to predict behavior covetic I have

told you the joke about raining on my picnic.

So, either way, we have a problem. If I carry umbrella; it will not rain. So, looking
funny; if I do not carry an umbrella it will rain getting wet same thing in the case of this
EMI also; after the EMI, all the precautions are taken everything is tested using text
fixtures like this you understood. So, lot of stuff about; how the weight loss is there over

the time; how corrosion takes away the material and so on and so on like this.
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Design Guides for sealing and corrosion protection.
Corrosion Control CHO-SEAL 1298 material offers
The foregoing discussion is not more corrosion resistance than any
intended to suggest that corresion other silver-filled elastomer (see
should be of no concern when Figure 15, next page).
conduotiva elastomers. Rather, consider ‘seak-o-seal" designs, with |
corfosion conirol by and large same gasket material applied to

presents the same problem whelher both flange surfaces (see Figure 16).
the gasket is silver-filled, Monel wire-

filled, or tin-plated. Furthermore, the
designer must understand the factors
which promote galvanic actiyity and
sirive to keep them at safe levels. By
“safe”, it should be recognized that
some corrosion is likely to occur
(and may be generally tolerable)
at the outer (unsealed) edges of a

So, we have this very important thing corrosion control by and large present the same
problem whether the gasket is silver filed monel; wire filled or tin plated furthermore
designer must understand the factors which promote galvanic activity strive to keep them
at safe level should be recognized some corrosion is likely to occur. So, seal to seal and

so on nonconductive. So, on huge amount of data is available.

(Refer Slide Time: 10:55).
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of materials which will not
corrode in the use
environment. In these
cases, the outside edges of
EMI-gasketed flanges might
also require peripheral
sealing as defined in MIL-
STD-1250, MIL-STD-889 or
MIL-STD-454, MIL-STD-
1250 deserves special
mention. Although it was
developed many years
prior o the availability

of CHO-SEAL 1298

conductive elastomer
and CHN-SHIFI N 200N

Figure 15 Comparison of corrosion results obtained from




And then here pictures are shown or the test results is around the edge where is exposed
to the atmosphere and it can get all the necessary moisture you will see that it is corroded

all around it at the edge the centre does not seem to be so bad.

(Refer Slide Time: 11:18)

prior to the availability
of CHO-SEAL 1298

; : . ‘ conductive elastomer
Figure 15 Comparison of corrosion results obtained from and CHO-SHIELD 2000

CHO-SEAL® 1298 conductive elastomer (left) and pure
silver-filled elastomer (right) mated with aluminum after
168 hours of salt fog exposure.

T

EMI Gaskat

series conductive coatings,
it offers the following useful
corrosion control methods
[ applicable to electronic

Paint
enclosures:
EMI Gaskat

Figure 17 Non-Conductive Paint
Intrudes Slightly Under Gasket to
Provide Edge Protection

1. Bonds made by conductive
lving

gaskets or adhesives, a
dissimilar contact, shall
with organic sealant,
2. When conductive
used, provision shall be,
design for environme=’
electromagnetic

4_1f moisture is expected to reach
the flange interfaces in Class C

(marine) environments, flange
- y . .

Comparison of corrosion from CHO-SEAL and pure silver filled elastomer with

aluminum. This well, I will not say it is not real it is individual case specific.

Individually case specific; every time minor variations including the clamping pressure

including the ambient conditions, we have this problem.

(Refer Slide Time: 11:44)
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Figure 17 Non-Conductive Paint
Intrudes Slightly Under Gasket to
Provide Edge Protection

4. If moisture is expected to reach
the flange interfaces in Class C
(marine) environments, flange
surfaces should be.coated or plated
to make them more compatible with
the EMI gasket material. Chomerics'
CHO-SHIELD 2000 series coatings
are recommended for silver-filed
elastomer or Monel wire gaskets,

5. Avoid designs which create
sump areas.

6. Provide draina_ue andfor drain

and tin plating for tin-plated gaskets.

I BUN
gaskets or adhesives, and invalving
dissimilar contact, shall be sealed
with organic sealant.

2. When conductive gaskets are
used, provision shall be made in
design for environmental and
electromagnetic seal. Where
practical, a combination gasket with
conductive metal encased in resin
or elastomer shall be preferred.

3. Attention is dra
possible moisture ret
sponge elastomers a

4, Because of th
in conductivity cause
special precautior~
mental seals ¢ :




So, we have this class (Refer Time: 11:48) and if moisture is expected to reach the flange
interfaces in class C marine; flange surfaces should be coated at to make them more
compatible EMI and so on and so on there is a huge amount of how to deal with all these

situations.
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L
k|
i

h-,lll‘{un-‘

NN

] e
]

O

Deflection
Range A

Deflection W
Range Dia.

Deflection
Range H

Dellection
Ranga T

ents

0.007-0.018 0.070
(0.178-0.457) (1.778)

00100026 0.103
(0.254-0.660) (2.616)
00130031 0125
(0.330-0.787) (3.175)

00140035 0.139
(0.356-0.889) (3.531)

0006-0.012 0,068
(0.152-0.305) (1.727)

0008-0.016  0.089
(0:203-0.406) (2.261)
0012-0.024 0131
(0.305-0.610) (3.327)

0.014-0.029 0156
(0.356-0.737) (3.962)

(0406-0.813) (4.445)

00160032 0475 [

00010002 0020
(0.0250.051) (0.508)

00010003 0032
(0.0250076) (0813)
0.0030006 0062
0076:0.152) (1575)

0.003-0.009 0,093
{0.076-0.229) (2.362)

0.025-0080 0200
(0635-2092) (5.08)

0030-0125 0250
(0.762-3175) (6.35)

00750250 0360
(1905635 (9.144)

(mm dimensions in parentheses)

Figure 20 Gasket Deflection Ranges

3. Hollow Gaskets

be molded in one piece and placed

So, if you move on a little to the right side, the; you see here, the correct pressure and
how much of deflection know is allowed in these things because that is a very critical

thing it is down somewhere here because it is a PDF file. So, I have to need to go back.

(Refer Slide Time: 12:30)

anp

-y
B8O sl = =

R —

applicafions because hey can be
made to accommodate almost any
groove cross section. Groove
designs also provide metal-to-metal
flange contact, and require fewer
fasteners, thereby minimizing the
number of paths where direct
leakage can occur.

Fasteners should be located sugh
that pressure distribution is uniform
at the corners (see Figure 19).

Tea | b | G

4. Compression Limits

When compression cannot be
controlled, compression stops
should be provided to prevent
gasket rupture caused by over-
compression. Grooves provide
built-in compression stops. Figure
20 gives nominal recommended
compression ranges for CHO-SEAL
and CHO-SIL materials, assuming

X X2 | standard talerances.
5. Elongation
@ @ N 1 The tensile strength of conductive
X2 elastomer gaskets is not high. Itis
®__ good practice 1o limit elongation to
! less than 10 percent.
X & Gnlirinn




So, you will see here fasteners should be located such that pressure distribution is
uniform at the corners groove designs and so on; so, on as you go down. So, you will see
here gasket deflection ranges have been given saying typically things like this solid very
small and you see here is especially thin ones negligible. It is only 25 microns; however,
you have a lip like thing which makes it more flexible, it is hollow inside will have the
advantage is better this thing for a 5 mm build up you get a tenth of a quarter inch you

know small thickness like that.

(Refer Slide Time: 13:25)

15 gy e G i - T
EEE == -
UERAEE [0 % vis| == - 50| D DS Toss | g | oo

TIgure LU CaSET UEMECTon Tanges

3. Hollow Gaskets be molded in one piece and placed
Hollow gasket configurations are into the desired groove, or a strip
o very useful when large gaps are gaskei can be spliced to |e|"|gth and
encountered, or where low closure fitted to the groove. To praperly seal
forces are required. Hollow gaskets a spliced solid "0" cross section
are often less expensive, and they gasket, the inner radius of the
can be obtained with or without groove at the corners must be equal
attachment tabs. Hollow gaskets to or greater than the gasket cross
o with tabs are referred to in the text section width. Other cross sections
. and in the tables as 'P-gaskets”. The nead greater inner radius and may
five minimum wall thickness of hollow not be practical due to twisting
be gaskets is 0,020 in. depending when bent around corners. Splices
on material. Contact Chomerics' can be simply butted (with no

Applications Department for details, ~ adhesive) or bonded with a
Hollow gaskets will compensate for conductive or non-canductive

a large lack of uniformity between compound. If it has been decided
mating surfaces because they can that a spliced gasket will provide &

Hollow gasket configuration are useful when large gaps are encountered are where low
closure forces are required. So, again if you remember IP 67; so, if you remember IP 67,
you need to apply force on all the sides. If this have to be thing that needs to be sealed;
obviously, it starts with 1, 2, 3, all this round almost like an automobile crankcase large

force are allowed.

But you cannot do it every time, if you have a simple power control panel like what I
have showing you; you cannot afford to take a ring spanner and tighten everything or in
fact, use a torque wrench and tighten because there are some issues about frequently
being and you should be able to do it and then doing something like that is expensive.
So, invariably they have large gaps or where low closure forces are required. So, low
closure force means; we just need to shut and then turn one lever and the things taken

place that is what I had shown you and the outdoor camera are there.
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L very useful when large gaps are gaskel can be spliced to length and
[ encountered, or where low closure fitted to the groove. To praperly seat

forces are required. Hollow gaskels a spliced solid "0" cross section
are often less expensive, and they gasket, the inner radius of the
can be obtained with or without groove at the corners must be equal
attachment tabs. Hollow gaskets to or greater than the gasket cross
i with tabs are referred to in the texi section width. Other cross sections
. and in the ables as *P-gaskets” The ~ Need greater inner radius and may
plive minimum wall thickriess of hollow not be practical due to twisting
be gaskets is 0.020 in. depending when bent around corners. Splices
on material. Contact Chomerics’ can be simply butted (with no

Applications Department for details, ~ adhesive) or bonded with a
Hollow gaskets will compensate for conductive or non-conductive

a large lack of uniformity between compound. If it has been decided
mating surfaces because they can that a spliced gasket will provide a
be compressed to the point of satisfactory seal, the decision
eliminating the hollow area. between splicing and molding

1 be Rl e e L g should be based on cosl. When a

So, hollow gaskets and tabs in the table are referred as P gaskets because they are little
like then minimum wall thickness of hollow this thing is are about you know 0.5

millimeters and then up to typically 1 to 2 millimeters it will be there .

(Refer Slide Time: 15:06)
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eliminating the hollow area. betwaen splicing and molding

[ should be based on cost. When a
4. Compression Limits stendard extrusion is available,

When compression cannot be splicing is generally recommended.
controlled. compression stops For custom extrusions, splicing is
should be pravided to prevent generally more cost effective in
gasket rupture caused by over- quantities over 500 feet.

compression. Grooves provide
built-in compressionsstops. Figure
20 gives nominal recommended

7. Gasket Limitations Imposed
by Manufacturing Methods

compression ranges for CHO-SEAL Current manufacturing tech-
and CHO-SIL materials, assuming noiagy limits conduclive elastomer
standard tolerances. gasket configurations to the
. following dimensions and shapes :
u Elongaﬂ?n ) u Die-cut Parts
The tensile strength of conductive  wgayimym Qveral Size: 32 n. long
elastomer gaskets is not high. It is % 32 in. wide x 0,125 in. thick

good practice to limit elongation to

Irss than 101 nareant (81-{3”1 LR B

So, there are compression limits also saying a compression stop should be provided in
the next coming few pictures they will show you saying if this has to meet here. It is not

just enough if you put a little bit of gasket here you have to make sure that you cannot



squeeze it. That is what the table talks about saying you put a stopper to ensure that

beyond it, it cannot be squeezed.

And then; so, we have the stuff about manufacturing technology how do you die cut and

SO on.

(Refer Slide Time: 15:40)
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e MOLDED GASKETS

Currently available in any solid Inch (mm) TOLERANCE S
Cross section, but not less than e T m
0.040 in. in diameter. The outer 010001500 254t03810) |:001000%5) | W
dimensions of the gasket are 1501102500 (381310 6350) | 20015 (0.38) hi
limited to 34 inches inany  » 2501104500 (635310 114.30) |£0.020 (051)
direction. Larger parts can be 4501107.000(114.33t0 177.80) 10.023{0.54} th
made by splicing. Molded parts B T *m“’ﬁm_ al

will include a small amount of P

thickness, maximum). g.u;o o g;gg t; 810 2.3;} 0,004 (0.1 ;} 0
101100200 (257 t05.08) | +0.00640.13) 0

® Extruded Parts . 0201100350 (11 10859) 1
No limitation on length. Minimum :
solid cross-section is limited to Flash Tolerance or
0,028 in. extrusions. Wall thickness 0
of hollow extrusions varies with ar
material but 0.020 in. can be - E‘

; ; . ;
achieved with most materials. 4l
el )i e s \ | |

So, based on this because exactly because of this when I told you about its a specific case
specific meaning every time we need to find out how the things work. So, we have here
saying depending on how will the tolerances are held during when you blank them out
fully mold them or when you punch them out or you have an extruded strip die cut
gaskets and so on. Now this is more a detail of the see here this; what I was talking to
you about. So, you have you know forces and audio thickness and all that I will just go

through quickly.
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enclosures will have larger variations flange conditions, can be found in
than machined or die castings. The the Fastener Requirements section,
ultimate choice in allowable gap page 206.
lolerance is a compromise between
cost, performance and the reliability
required during the life of the device.

When a value analysis is conducted, |
it should be made of the entire Tl L MR Pt
junction, including the machining bw  Gn to

required, special handling, treatment an T e A |

of the surfaces and other factors =~ =-eesemsmmeenne -
required to make the junction =4 (Ga~
functional. Often, the Jgasket is the e
least expensive item, and contributes  Figure 21 Gasket Deflection
to cost-effectiveness by allowing Flange
Inosely-toleranced flanges to be
made EMI-tight.

The maximum gap allowed to exist

Ur various gasket mounting techniques offer designers cost-effective choices inbo
These options offer aesthetic choices and accommodate packaging requirements such as llgl’
housing materials and assembly costs. Most Chomerics gaskels aftach using easily repairable
Engineering Department or your local Chomerics representative can provide full details on EM
common systems are shown here with the available shielding products.

Pressure-Sensitive Adhesive Friction Fit in a Groove Adhesiv
Quick, efficient attachment strip Prevgq:s over-deﬂecf:‘qn of gasket Conauct
® Conductive Elastomers Retaining groove required spot bon

Now, you have see here that it is just not enough you have pressure sensitive adhesives
and how to attach it no friction fit in a groove. So, some of you who enjoy or who
watched people cooking using a pressure cooker you see they all the pressure cookers
come with a gasket in this parts of the country it is common and we cannot afford to have
very hard gasket in; you know which you tie things; I am sorry, you have wing nuts are
all the sides are levers and you clamp it with large force that is only used in places like
our laboratories where we have autoclaves and then we have vacuum and we have

pressure and all that all other places you have just a split gasket like this small gasket it



sits on 2 things and then you close the lid and then you slide the lid and we expected to

stay in place.

It does not matter a gasket probably costs 50 rupees or little more than that I will call it a
dollar. So, you can change it once in a while. In fact, I am one of the person. So, keeps a
spare gasket at the first sign of any leakage or any moment which is too smooth. We
discard the old one and then start using the new one which is probably quite a bit to do

with.

(Refer Slide Time: 18:08)
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BIng fechniques offer designers cosi-effective choices in both materials and assembly.
ces and accommodate packaging requirements such as tight spaces, weight limits,
osts. Most Chomerics gaskets attach using easily repairable systems. Our Applications
beal Chomerics representative can provide full details on EMI gasket mounting. The most
with the available shielding products.
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27

Friction Fit in a Groove Adhesive Compounds
Prevents over-deflection of gasket Conductive or non-conductive

Retaining groove required spot bonding

You see this know; we have adhesive non conductive spot bonding and friction fit in a
groove and you see any number of robotically dispensed form in place conductive

elastomer.
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% SPRNGLINE W POLASTRIP _ COSOm®rs — W POLRSTAIE
B SOFT-SHIELD W SPRINGMESH

i
Robotically Dispenﬁed Form-in- Friction Fit on Tangs
Place Conductive Elastomer Accommoaates thin walls,
Chomerics' Cho-Form® automated Intricate shapes

conductive elastomer gaskets to metal
or plastic housings. Manufacturing
MY K B~

You would have seen this as you are cocking which is used for windows you have the
RTV compound room temperature vulcanizing; some rubbery material advantage of it is
for quite some time is expected to continue to be soft and should not become hard if its

hard it has some problems.

So, just before the arrival of winter probably people seal all the windows with this with a
window sill end and afterwards they will peel remove all the accumulated dust and other
stuff and then we are back in business; however, in the case of professional equipments.
It is not that easy means once you keep it in place until something functionally fails it is
unlikely that you will (Refer Time: 19:23) to this in a periodic way of replacing the
gaskets every time; however, to prevent generally people have a little this thing. So,
routine inspection is carried out to make sure that especially water born or underwater IP

67-68 somebody examined said that they are cracking in the all the elements here.
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Friction Fit on Tangs Spacer Gaskets

Accommodaates thin walls, Fully customized, integral conductive
intricate shapes elastomer and plastic spacer provide
® Conductive Elastomers economical EMI shielding and grounding

[ In small enclosures. Locator pins
ensure accurate and easy installation,
manually or robotically.

So, we have here friction fit friction fit means nothing, but just push it and then it
squeezes itself on that on the edge of the enclosure then fully customized integral
conductive elastomer plastic spacer and so on blah, blah, blah, all the stuff is available
from multiple manufacturers. So, it is for you to decide what you would like to have and

seen this you have clips to hold it and place and so on.
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Metal Clips Rivets/Screws

Teeth bite through painted panels Require infegral compression stops
Require knife edge mounting flange Require mounting holes on flange

§ Conductive Elastomers ® Conductive ® SHIELDMESH
® METALKLIP Elastomers s COMBO STRIP

B SPRING-LINE B SPRING-LINE



If T get a chance, I will try to show a faraday cage, we have anode flanges, I need to
access it by taking permission there you see that all these; what all have been done here

have been taken care of.

(Refer Slide Time: 20:37)
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Frames
Extruded aluminum frames and strips
add rigiciity. Built-in compression stops

Rivets/Screws
Require integral compression stops
Require mounting holes on flange

® Conductive 8 SHIELDMESH for rivets and screws.
Elastomers s COMBOSTRIP  ® Conductive Elastomers
B SPRING-LINE = MESH STRIP

Fastener Requirements
1. Applied Force

Most applications do not require
more than 100 psi (0.69 MPa) to
achieve an effective EMI seal.
Waveguide flanges often provide
ten times this amount, Hollow strips
require less than 10 pounds pe in.
Compression deflection data for
many shapes, sizes and malerials is
included in the Performance Data
section of this handbook.

The force required at the point of
least pressure, generally midway
between fasteners, can be obtained
by using a large number of small
fasteners spaced closely together.

3. Flange Deflection

The flange deflection between
fasteners is a complex problem
involving the geometry of the flange
and the asymmetrical application of
forces in two directions. The one-
dimensional solution, which {reats
the flange as a simple beam on an
elastic foundation, is much easier 1o
analyze' and gives a good first
order approximation of the spacings
required between fasteners, because
most EMI gaskets are sandwiched
between compliant flanges.

Variation in applied forces
between fasteners can be limited
to +10 percent by adjusting the

annetante At tha flanas sk that

So, we have all this nice, slowly, we are coming back to applied force most applications
do not require more than 100 psi to achieve an effective EMI sill. So, I have a gasket, it
has to be pressed hard any anything more than that as I said no as they have indicated it

likely to damage it; anything less than that tangential forces can come and corrosion can



also start somewhere when optimum saying around 50 to 70 psi that is area square inch

and then we have all this.
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by using a large number of small
fasteners spaced closely together.
Alternatively, fasteners can be
spaced further apart by using stiffer
flanges and larger diameter bolts.
Sheet metal parts require more
fasteners per unit length than
castings because they lack stiffness.

To calculate average applied
force required, refer to load-deflection
curves for specific gasket materials
and cross sections (see Performance
Data, page 80).

2, Fastener Sizes and Spacing

Fastener spacing should be
determined first. As a general rule,
fasteners should not be spaced
mnre than 2 () inches (50 mm) anart

(Refer Slide Time: 21:35)
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between fasteners can be limited

to £10 percent by adjusting the

constants of the flange such that
fd=2,

whers
4
=LK
b= ot
Where

k = foundation modulus of the seal
E; = the modulus of elasticity of the flange

I; = the momen of inertia of the sl
1 = 5pacing between fasten

The modulus of elas
steel is typically 3 x 107
for aluminum is typicallv
for brass it is abr

The frundat

2. Fastener Sizes and Spacing
Fastener spacing should be
determined first, As a general rule,
fasteners should not be spaced
more than 2.0 inches (50 mm) apart
for stiff flanges, and 0.75 inch (19 mm)
apart for sheet metal if high levels of
shielding are required. An exception
tothe rule is the spacing between
fasteners found in large cabinet
doors, which may vary from 3 inches
(76.02 mm) between centers to
single fasteners (i.e., door latches).
The larger spacings are compen-
sated for by stifier flange sections,
Very large gaskets, and/or some
reduction in electrical performance
requirements.

to | | e |

The modulus of elasticity (Ej) for
steel is typically 3 x 107. The modulus
for aluminum is typically 1 x 107, and
for brass it is about 1.4 x 107,

The foundation modulus (k) of
seals is typically 10,000 to 15,000 psi.

The moment of inertia () of
rectangular sections, for example,
may be obtained from the following
expression’:

b=t
12

where

b is the width of the flange |
with the gasket (inches) an

h is the thickness of the -

\ e I

This is fortunately you know this equation does not look. So, threatening saying how
much does the flange deflect fastener sizes spacing as a general rule should not be spaced
more than 2 inches for stiff flanges more than twenty mm for sheet metal if high level of

shielding are required.



The moment you live any gab at the time of insulation there is no problem, but the
slightest deflection or slightest change often caused by temperature with combination of
changing in humidity will compromise the bonding continuity and connection between
them. So, that is the reason the; I will see if I can get some pictures before the video. So,
we have our faraday cages. So, that in the cage when the door is closed all along with a
pitch of 15 or 20 mm; there are fingers which make a continuous contact top to bottom
and after some time that fingers have a tendency to set. So, somebody comes and I think
once you are allowed re align it or something afterwards they replace it and the important
thing is that you must conduct a test every time like if you have a balance let us say you
need to take a weight of something you do a tare reset same way whenever any
professional test and all are required before they start the test they also try to make sure

that the whole equipment is calibrated.

So, other than that the chances are; so, here now they have given examples of saying you

know how to calculate the bolt spacing.

(Refer Slide Time: 23:31)
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involving the geometry of the flange d is the spacing between fasteners

and the asymmetrical application of
forces in two directions. The one-
dimensional solution, which treats
the flange as a simple beam on an
elastic foundation, is much easier to
analyze' and gives a good first
order approximation of the spacings
required between fasteners, because
most EMI gaskets are sandwiched
between compliant flanges.
Variation in applied forces

Figure 22 Bolt Spacings for Flanges

between fasteners can be limited Assume Ihe flang ade
to +10 percent by adjusting the of aluminum.
constants of the flange such that To maintain a pres fion
=2, between bolts of less 1
where percent, Bd must b~
- (see Figure 23 7

Y -

In case, you want and all that I think you can read it yourself I will give you the link and
otherwise the material will be available. So, you can easily find out about the array factor

spacing and all that actual deflection and so on and so on and so on.
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the force applied by the fastener,

k are the constants of the flange as

d previously. N rapresents the number

the array.

array factor denoted by the
tion sign adds the contri-

f each fastener in the array.
ay factor for various bolt

s (Bd) is shown in Figure 23.
h any value can be selected
a practical compromise

n deflection, bolt spacing and
| performance is fo select a
cing which yields a value fd

And we have a little problem about wave guides. Wave guides are again a very very
special case of this thing. It is not connected with this at all except that all; I would like
to say is any slightest error you may completely lose your signal. So, the I what you call
the UH of I am; I do not know microwave thing does not go at all inside, but you see that
this have been compounded or something by other way. So, all that plumbing know gets

seriously affected in case no we over tighten things and all that.
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Standards. Waveguide flanges
normally have bolts located in the

middle of the long dimension of the
flange because the flow of current is

most intense at this point.

Table IV

MAX. TOROUE TO
PREVENT STRIPPING
SCREW ©-70-F THICKNESS FOR UNG-2A THREAD

SIZE  (in.) {in.) (im.<lbs. )

4. Common Fasteners
Many different types of faste
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So, there is a lot of little more theory and shielding effectiveness versus pressure and so
on and so on is given like that if you apply more than certain pressure it does not
improve the shielding in anyway understood know I leave it here un to counts because it
is not immediately relevant or packaging and. Secondly, I am no expert it, but it is for
you and most of this companies give you enough protocol data background data on how

to continue with this say 200 page note.
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Exploded View of
Electronic Enclosure

Solid
Q-profile
EMI gasket —

for gasket =~

So, in order to produce a gasket in a groove which will not fail and so, all no; you see
huge amount of data has been given; this I thought know why I was going is you see here
this is an interesting thing. Now we will notice exploded view of an electronic enclosures
in this case because of a little because of the ease of analysis and ease of illustration they
have taken an enclosure which has a nicely mild flat flange similarly there is a cover
though it is not seen here very rarely a cover will set directly. So, just under that this; this
much part which is meeting with this also will be mild clean make sure that it is level.
So, it is probably kept on a special clamp on a milling machine and a small furnishing
cut is there then after this if you now try to clamp things and then if this green is a

gasket.
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Figure 28b Bolt Spacing (L)

. View for Lack of
Cut-away View section A-A __ confomity
of Assembly . (toc)

conductive elastomer
in rectangular groove

See here; so, you have bolt spacing and then you have an O strip conductive elastomer in
a rectangular groove is a small errors can happen here lack of conformity to avoid this

lack of conformity they will try to give the milling cut.

So, that generally they sit together there is only in extreme cases; it is can be done if you
recollect in the video I was trying to show you the water cold inverter I do not know
whether it is called an inverter or a drive where because of the high current density we
have actually water pipes running inside the electronics in spite of our using good. I will
use the word good coolant we still have issues most coolants still have a problem if it is a
pure good water; obviously, water has the best specific heat anything else you do for
improving some other thing including the boiling point including the antifreeze including

everything part of that conductivity comes down marginally.

How well it can take away heat from the adjoining parts and coupled with this any of this
inequities we end up with flooded something I have already talked about how flooded

gasket.
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through gasket
I mean a failure in a gasket ends up with a flooded crank case. So, a water ends up with

you know small leakages will be there which go into crankcase and these will get
circulated and then normal cases, there is no problem because once in a while I think
routinely you check these things. So, as you go down you see you have this beautiful
thing know where the bolt is spaced where it full force is there is, but in between we

have the problem of things failing a little.

(Refer Slide Time: 28:50)

Aralm g ] HD O —

from Figure 28¢ -

flection (Maximum
m groove depth)

tall for minimum groove
yond elastic limit).
mage or fracture.

ction avoided with
sket diameter and/or
ve depth.




So, further I will go down maximum gasket diameter minimum groove depth. So, you
see here these are simple cases no by which how you will pack a gasket in a groove, but
these are matter of detail and if you were to design any of this things most likely. It is
enough for you to sensitize yourself that such things exist you will not be an expert in it
because first of all; you have to locate the materials find out all this practices. Secondly,
after populating or packing the whole thing you have to ensure that you put it through

some tests.
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So, these are all part of the testing thing and how if you over pack it chances are see
there is a little bit of creep which you have set in here in this case no; normally, I will
groove it they does not matter. So, we have you know so many of this you know nice

pictures and all.
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SELECT A REASONABLE GASKET DIAMETER

\

Maybe, this flow chart give an idea you have seen very clearly there is no an automatic
converging set of rules which will pick one of them, it still I wants a completely trial and
error and completely what do you call blow something and find out it is a little to do with

I iterative saying select start with something and then build on it.
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ESTABLISH TOLERANCES

CALCULATE MINIMUM GASKET DEFLECTION (For
Adjust parameters if this value is less than 10 |

So, it is given here saying select a reasonable gasket diameter calculate groove depth
establish tolerances here is the problem normally most of this gasketing; if it is molded it

will come in a fix size with probably some blister pack in the blister pack. They will



probably include already some adhesive if it is not come with it sometimes; it will be a
dry powder sometimes it is a wet to this thing and then if it is around or a square no it is
usually folded and packed such that its sits nicely. So, a circle no if you fold it you can
reduce the whole thing into a one fourth of the diameter, but it will end up with 3 or 4

thing.

So, once you open it somebody has to measure the things saying are these valid
tolerances especially something which is stored both things can happen gaskets will they
become bigger than nominal and also they become brittle and sometimes they shrink
shrinking in the thickness is not so bad, but shrinking in the overall material the whole
size thus cause a problem which happens in the case of the cooking gaskets you start
with an 8 inch sheet yeah I think eight inch looks big 200 mm is big probably; they are
all 180 mm.

A worn gasket you will notice that it will would have shrunk to about 5 millimeters and
then just that 5 millimeter sufficient for it to absolutely unusable. So, here we talk about

gasket deflection minimum gasket deflection formula 3.
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e fill. CALCULATE NOMINAL GROOVE WIDTH (Formula 4)

VERIFY THAT FINAL GROOVE DIMENSIONS SATISFY BOTH MIN.
AND MAX. GASKET DEFLECTION AND GROOVE FILL LIMITS
UNDER WORST-CASE TOLERANCE CONDITIONS

Figure 29 Procedure for Calculating Gasket
(Groove Dimensions

R

Calculate nominal groove width verify that final grove dimension satisfy both minimum
and maximum deflection and groove fill limits under worst case tolerance conditions this
is for only calculating the groove dimensions, but I said it is a professional specialist job

normal electronics people need not worry too much about it.
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Formulas (see definition of terms at right)

1. Nominal Groove Depth
GrDygey = 0.82 GaDygy

2. Maximum Gasket Deflection
(Wors! Case, expressed as a % of gasket diameter)

(GaDgory+ GaT) = (1Dpg = GIDT}]
(GaD) g+ GaT)

GaDfy = 10(![

3. Minimum Gasket Deflection
(Worst Case, expressed as a % of gasket diameter)

(6o~ GaT) = (GrDyom + GrOT) - CB - LOC 'I

4. Galfy = 100

(6D GaT}
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3. Minimum Gasket Deflection GrDT - Groove
(Worst Case, expressed as a % of gaske! diameter) between may, a
(6aDpon - 6aT) = (61Dyom + GrDT) - 0B - LOC GaDfing, ~ Maxir
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32-64 pin. RMS. calculation in Fo
- E - Young's mot

(For discussion, see Terms,) o5l or 7 x 1K
4. Nominal Groove Width CB - Cover bo
modeling the el
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ment of

ular beai
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A can be al
flat, F

2 GaA e = 0.7854" (GaDyon + GaT)!

GaA s

b, G, =
" GIDIHII\

€. GrWogm= GWoin + GIWT

*Nole: 0.7854 = %

So, there are so many of these formulas and fortunately this formula are easy to use it
because next level of maths is not involved there. No integrals, no differentials, no

summation, no matrix multiplication and so on; oh, we are coming into porous region.
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Plus Environmental/ ar
Pressure Sealing ; / ZZ,' ,; an
Some gasket applications require 3 M
only restoration of the shielding ek
integrity of an enclosure, and can : wi
be satisfied with Chomerics' simple i i
MESH STRIP gasketing. In these ac
cases, the use of MESH STRIP with Poor Design 10
Elas_tomer Core provides addn_mnal Figure 30 Allowing for Sol; 31,
resiliency. Elastomer cored strips Flow in Groove Capure At AR
offer limited environmental sealing Mathod "l
by posttive blocking of dust and rain. ) .
Additional environmental sealing or ~ Without adhesive b ~ g
. evelieinn Af vantilatinn air Ar vannr Cases customers ! 7 ! e*-‘
, LI b s il _A-‘. -

So, far there were solid though the elastomer may have some small cells inside either
open or closed, we come to a very nice interesting thing is a mesh gasket anyway
advantage of a mesh gasket to start with overall weight is less. Secondly, again going

back by the original theory the amount of depending on the frequency the lower the



frequency the smaller the holes are there higher frequency might do not I am do not able
to make out all I know is 2.2 and half mm is sufficient for thirty megahertz which was

the earliest communication designs I have done.

So, you see that the advantage of a mesh is they can be spaced close together and if you
just pack in area within over all the amount of material content is small the moment
material content is small because a mesh is made of wire string you can use the highest
quality material and during the manufacturing they have perfect contact reasonable
example is your co axial cables are even shielded wire which is used for audio seen that
know it has a nice breed like this crisscross breed imagine a same breeded thing, but

much more closely control and much more thicker.

So, you have crisscross thicknesses of not just one maybe a dozen layers and so on here

what they have done is mesh strip gasketing.
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E AT R e Flow In Graave Caplure Allachment 4 Fr
offer limited environmental sealing Method wi
by positive blocking of dust and rain _

Additional envionmental sealing or  Without adhesive backing. In many &
exclusion of vertilaing air or vapor cases customers purchase COMBO 2
fequires a gasket such as COMBO STRIP or COMBO Gasket materials H
STRIP, which incorporates,a smooth,  for applications which don' require o
easily compressed, elastomer environmental sealing, but utilize the fa
sealing strip in parallel with the EMI adhesive-backed rubber portion as 5 D
shielding strip. When an appreciable  an inexpensive, tempaorary attach- St
pressure differential must be ment method (“third hand") during Fe

maintained between the interior and
exterior of an enclosure, in addition
to EMI protection, materials such as

installation.

C. Bond Non-EMI Portion
of Gasket Non-conductive

CHO-SEAL conductive elastomers or adhesives may be employe of {
POLA gaskets should be used. bond an EMI gasket in positi %
applying adhesive to the por! g

Gasket Attachment is not the EM| gasket '~ 4
and Positioning can be insulated frc ;" o
L el ] ' X

The use of mesh strip with elastomer core provide additional resiliency little problem
with the earlier thing is that is something can be made porous chances are it may not do

the thing properly.
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ar cases customers purchase COMBO
BO STRIP or COMBO Gasket materials
th, for applications which don't require

environmental sealing, but utilize the

extrusion (see Figure 31d).
However, most Frame Gaskets
are aftached mechanically with
fasteners.

5. Dry Back Adhesive for Neoprene

EMI adhesive-backed rubber portion as

iable  an inexpensive, temporary atiach-
ment method {“third hand") during

and installation.

ition C. Bond Non-EMI Portion”

hr:sor of Gasket Non-conductive

adhesives may be employed to
bond an EMI gasket in position by

applying adnesive to the portion that

is not the EMI gasket (and which
can be insulated from the mating
surfaces by a non-conductive
malerial).

Mata- When enarifiina nan.

Sponge COMBO Gaskets -
Factory-applied solvent-activated |
adhesive is recommended for

several reasons: a) controlled
application guarantees restriction

of the adhesive to the non-
conductive portion;
adhesive thickness
reliable bonding wi
compressibility; an

I would call it as F. The function of isolating or shielding it may not done properly; if it is

very porous and it is very dense it is not flexible anymore. So, they have tried to give

here and you know.
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can be insulated from the mating
surfaces by a non-conductive
material).

Note: When specifying non-
conductive adhesive attachment,
applicable drawings and standard
procedures for production personnel
should emphasize that the adhasive
is to be applied only to the portion
of the gasket which is not involved
with the EMI shielding function. The
assumption that the gasket “will
hold better if all of it is bonded rather
than half of it" will result in serious
degradation of EMI shielding
effectiveness.

1. Figure 31a lllustrates this method
used for COMBO STRIP and

CUTMRTESSTOMY, anuroy e
adnesive provides a permanent

bond.

*hreas where non-conductive
adhesives can be used

e

Figure 31 a-d Application of Non-
Conductive Adhesive

D. Bolt-Through Holes Thisis a
common, inexpensive means to hold

They have given with all this things you know saying what is packed with; obviously,

inside know is where the mesh is there this part is the other what we call backing up

thing which can be held together. So, things can be pushed inside then we have a simple

non conductive adhesive is sufficient and subsequent pictures.
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holes can be provided in the fin Impact Considerations the
portion of MESH STRIP, or in EMI gaskets should be positioned e
rectangular cross section MESH s0 that little or no sliding or shear —
(minimum width %s in. (9.52 mm). 34a, the EMI gasket is subject to coy

sliding as the door is closed, which (¢

may lead (o tearing, wearing out, or &
detachment. Figure 34b illustrates got
the preferred position, in which the res
EMI gasket is subjected almost an
entirely to compression forces gg{
(a) Poor design, ent
door slides on ig &
EM| gasket
. Cabinet
Figure 32 Boit-Through Gasket
Mountin Door iy
ounting X wh.

1o

We will show you more and more about. So, you have the mesh portion itself can be
punched you have the mesh portion that is punched it sits properly and you see here; then
large amounts of specific cases on how to take care of most cases. So, you see here there
are gaps unwanted gapes are there. There are gaps there are places we seeing stuck each

other.
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Gaskets can also be fastened by Mesh Gasketing Materials
fiveting or bolting. A. Knitted Wire Mesh

Knitted wire mesh can be produced
from any metal which can be drawn
into wire form. However, the great
majority of shielding requirements
are readily satisfied with a choice of
two materials - monel or Ferrex -

— both of which are standard produc-
Cover tion materials for Chomerics' mesh
k\\\mi Frame Gulm\ng gasketsk
m‘,"‘{,gﬁ‘um =3 (i Two design considerations should
extrusion

LA, i i -
kgt éf influence the choice of EMI gaskets:
g Daor n required shielding performance
I in E-, H- and Plane Wave fields,

Figure 33 Rivet or Spot Welding ) ;‘;‘}ﬁge;aglf;"s"’” fReislance

So, we can see here rivets spot weld strip or mounting fen so on and so on; know large

number rivet; rivet or spot weld aluminum extrusion to cover or cabinet a doors; it is a



little like is it not common sense of course, it is common sense, but in the rush of things
are something or are trying to concentrate on other thing chances are we will miss it. It is
a little like proofreading when you write first time I do not think I know you can really
read what you have written. So, you notice that if somebody else reads it know he will
notice that it does not seem to sound well forget idiom normal typos are full expansion of

the printers devil comes in.
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Same thing happens in the case of this. How we implement small detailing while the
doors are closed and how we implement small detailing about how to clamp things, yes,
it is a lot of common sense. In this case, common sense being tried and tested method as
compared to hit and miss this is; obviously, I think you can see for yourself when you try
to close the door on the top section is a mild amount of rubbing after it hits and in this
case it compresses automatically while in this condition is rubbing is considered banned

some other conditions it is considered desirable.

Whenever you are trying to make a pressure contact which I shall connect in which I will
repeat in the connectors class, but and wipe seems to be the best way of ensuring contact.
So, when even in case something is not used for some time a little bit of corrosion or
something forms if you touch something. And then now squeeze in that surfaces gets
scraped as connected I mean as compared to a simple silver button in a contactor which

keeps going patt, patt, patt like that know millions of operations, but in the case of our



industrial connectors that 3 pole and 4 pole which used for our machine; all that we have
a completely metal clad enclosure. So, something goes inside and then slight amount of
twist is given that twisters double advantages you have a holder and then something

scrips here.

So, from that point of view in this case they are saying door slides on EMI gasket. So, it
is for you to take a call on it saying would you wanted to slide or not. So, depending on
the material depending on the chances of corrosion and all that know and how frequently
do use the problem is if you want to put it into this corner. It is not easy this corner it

looks like no it is relatively easy. So, we go on mesh gaketing materials.

(Refer Slide Time: 40:22)

(LB BSE e o~ = =] D] S Toon | e | Lot

T t- . m
ing. A. Knitted Wire Mesh aluminum, but it has poc
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Cover from any metal which can be drawn i it
, e material characteristics,
EMI Mesh Strip Gasketing into wire form. However, the great metal is usually chosen |
(2D Cabne majority of shielding requirements following guidelines:
| 8or |/ F} are readily satisfied with a choice of For low frequency ma
" Door two materials - monel or Ferrex - i e
— lield shielding: recommg
o\ both of which are standard produc- gaskels aro Fgerrex ek
Cover tion materials for Chomerics' mesh knitted mesh gasketing (
P Seshlio gaskets. corrosion resistance req
S Two design considerations should
o [| R influence the choice of EMI gaskets:
, i Hoor u required shielding performance
) bz in E-, H- and Plane Wave fields,

u required carrasion resistance
of the gasket.

Additional considerations include

So, we come back to knitting. Knitting is it is oven we have a knit and like this; some a
series of gammas which are there and then next one goes into it and that is how knitting

is done as compared to a simple mesh clock.

Knitted wire mesh can be produced which can be drawn into wire form great majority of
shielding requirements are satisfied with the choice of 2 materials monel or ferrex are
standard production materials to design required shielding; required corrosion resistance

of the gaskets. So, you see here; 2 things are given here.
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are readily satisfied with a choice of
two materials - monel or Ferrex -
poth of which are standard produc-
tion materials for Chomerics’ mesh
gaskets.
Two design considerations should
influence the choice of EMI gaskets:
u required shielding performance
in E-, H- and Plane Wave fields,
m required corrosion resistance
of the gasket.
Additional considerations include
the mechanical strength, durability,
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For fow frequency ma
field shielding: recomme|
gaskets are Ferrex versic
knitted mesh gasketing (|
Corrosion resistance reqi
are not severe).

For high frequency el
shielding: recommende{‘
are monel or Ferrex,

For best corrogion res
(except in contact with & |
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EMI gaskets should be pesitioned
so that little or no sliding or shear
occurs when compressed. In Figure
34a, the EMI gasket is subject to
sliding as the door is closed, which
may lead fo tearing, wearing out, or
detachment. Figure 34b lllustrates
the preferred position, in which the
EMI gasket is subjected almost

Monel

This good all-purpose nickel-
copper alloy resists oxidation
(thereby maintaining its conductivity),
has good EMI qualities, and very
good mechanical strength and
resiliency. In controlled or protected
atmospheres, it may be usad in
contact with aluminum; but where

entirely lo compression forces.

salt spray environments are

(a) Poor design, encountered, galvanic corrosj
m ﬂmfm is a problem.
Cabine! Note: In salt spray en
- monel is corrosion-resist; |
when in contact with alum
flanges, electrolytic curren’
cause corrosion of th* ‘

phhacen LSl flanae.
: -

One is Monel is all purpose nickel-copper alloy resists oxidation maintaining its

conductivity good EMI qualities and very good mechanical strength and resiliency in

controlled or protected atmospheres it may be used in contact with aluminum also.

Where can we say this next time you get a chance and we do not destroy anything
because it is not like one of that popular TC and series have a look at your microwave
oven that front glass? It is a small you know a cover with small openings that is the one

that ensure in the unlikely case with all the internal reflections a ionizing radiation does



not get out ionizing. The one is the one that causes burns and suspected to cause cancer
and so on non ionizing; it is fine, I do not know the difference, but let me leave it at that
and an all along where they mounted because that itself; it is either a sheet which is
punched carefully or edged in that case or it is a coating directly on the glass the way this

is attached to the outside panel is vary or likely to see this.

Similarly, when you close the door of the micro oven one of the things is you may gasket
there I expect that it has some of these things are you know taken care of a little I cannot
watch for that, but thing is the total exposure time and all that I thing the largest cooking
maybe around 25 minutes to half an hour typically everything was order of 3 or 4
minutes and 2 other things you will notice; it is very different from the refrigerator
gasket refrigerator gasket has some other function in this case both it has to seal against

the heat and what you call steam that I can escape from inside plus ionizing radiation.
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Figure 34 a-b Sliding Mation vs.
Straight Compression

Mesh Gasketing Materials
A. Knitted Wire Mesh

Knitted wire mesh can be produced
from any metal which can be drawn
into wire form. However, the great
majority of shielding requirements
are readily satisfied with a choice of
two materials - monel or Ferrex -
both of which are standard produc-
tion materials for Chomerics' mash

Ferrex"

Chomerics' Ferrex fin-plated
copper-clad steel wire offers the
best EMI/EMP performance of the
standard mesh materials, especially
for H-field shielding. Iis mechanical
properties are very close to monel,
and it is more compatible with
aluminum, but it has poorer intrinsic
carrosion resistance than manel.

With this understanding of
maerial characleristics, gas
metal is usually chosen usin
following guidelines:

For low frequency magn
field shielding: recommende
gaskets are Ferrex vere™~
knitted mesh gasket

S Y &

So, typically you are likely to see all this. So, ferrex tin plated copper clad steel wire

offers a best EMI performance.
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Figure 34 a-b Sliding Motion vs.
Straight Compression

Mesh Gasketing Materials
A. Knitted Wire Mesh

Knitted wire mesh can be produced
from any metal which can be drawn
into wire form. However, the great
majority of shielding requirements
are readily satisfied with a choice of
two materials — monel or Ferrex -
both of which are standard produc-
tion materials for Chomerics' mesh
gaskets.

_ Two desian considerations should
i ]

Chomerics' Ferrex tin-plated
copper-clad steel wire offers the
best EMI/EMP performance of the
standard mesh materials, especially
for H-field shielding. Its mechanical
properties are very close to monel,
and it is more compatible with
aluminum, but it has poorer intrinsic
corrosion resistance than monel.

With this understanding of
malerial characteristics, gasket
metal is usually chosen usin
following guidelines:

For low frequency mag
field shielding: recommen
gaskels are Ferrex version
knitted mesh gasketing (pro
corrosion resistance r.
are not severe).

kY

3 Y /[ W

Leave the commercial or trade notices most of them know with undisclosed
manufacturing process we have these materials; there are I think as I seen no about a
dozen major manufacturers are there; who give all these gasketing materials other than
that lot of contacts are there finger contacts and ferrules which will go and make contact

here.
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are readily satisfied with a choice of
two materials - monel or Ferrex -
both of which are standard produc-
tion materials for Chomerics” mash
gaskets.

Two design considerations should
influence the choice of EMI gaskets:

u required shielding performance

in E-, H- and Plane Wave fields,

m required corrosion resistance

TOMUVYIT Y GOTaeTes.

For low frequency magnetic
field shielding: recommended
gaskets are Ferrex versions of
knitted mesh gasketing (provided
corrosion resistance requirements
are not severe).

For high frequency electric fild
Shielding: recommended gaskets
are monel or Ferrex.

For best corrosion resistance
(except in contact with aluminum in

( : ;
of the gasket salt spray environments wher

corrosion will occur): monel
recommended, preferably e

Additional considerations include
the mechanical strength, durability,

For low frequency magnetic field shielding recommended are ferex versions of knitted
mesh high frequency electric field and so on first best corrosion resistance because who

meant to have gasket we all this.
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Figure 35 MESH STRIP Gasketing types
Profiles '
B. Oriented Wire in Silicone
Wire Mesh Frame Gaskets offer POLASTRIP/POLASHEET are

combinations of one or two round-
profile mesh strips, or one mesh/
one pressure-seal strip (round or
rectangular) with a metal mounting
frame (see Figure 36). METALKLIP
clip-on strips consist of wire mesh
over elastomer core gaskels
attached to metal mounting clips.

composite mesh and elastomer
materials in which wire is
embedded in part or all of the
silicone elastomer. The mesh is

in the form of individual wires
oriented perpendicular fo the joint
mating surfaces, for maximum EMI
shielding (see Figure 3

Figure 39 POLA Mat

C. Woven Metal M
MFETAI ASTIC #
]

4

|

So, we have large number of commercial their listing in the catalogue it has again 2 3
things; one is how do you attach there or assemble to your various parts. Another is how
do you how effective is it in the shielding we are need to worried only that part about it

which is there. So, I will just go through quickly hopefully no.
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Oh, we have so many of these things; no oven wire and elastomer and huge. This thing is
there; I will see if I can rotate it clockwise. So, you have the trade names and
characteristics and so on. And of course, there are tested and proved certifying agencies
which guarantee the whatever claims they have made you have seen here important thing
is this EMI ratings mil STD 285 is only a test method it does not guarantee or it is not a
normative procedure saying something should have this much, but if you specify

whatever measured values are all reported there.
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(6) These EMI ratings are based on MIL-STD-285 test meth%ds and are useful for making meaningful qualitative
comparisons between products in this table since all tests were conducted under similar conditions. They
cannot be used to compare to other EMI gasket data unless those data were obtained by the same methods.

(7) Non-conductive RTV yields excellent results, but use sparingly. If more adhesive surface s use
conductive adhesive.

*Pressure sensitive adhesive is available for certain mesh over core gaskets. Contact Chom




So, you have all these various products and like just like a mil std because these are all
evolved from military applications you will see that often cross reference is given to

them.

But when that thing was going on; what you call when the standards and all were being
prepared. It was a little to do with how testing was carried out. So, that it is field
deployable or field worthy not so much as the analytical part; probably analytical are
also carried out, but because this speed and all that it was done by practice more than
preaching. So, later on I think it move to the academics and we have all this. So, we are
almost coming to the end of the I will say book reading session; it just mentions, what all
I have I know degradation and so on and so on conductivity mechanical abrasion

resilience. So, my own suggestion for you is kindly go look at this particular this thing.
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EMI Shielding Theory

& Gasket Design Guide
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Saying EMI shielding theory and gasket design guide from chomerics by companies

name also is given parker I think it is called chometics or chomerics; I do not know and

read this book.
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I mean it is just a note its very small it is the full thing is around 300 pages, but this
section is only around 120 pages I find it authoritative with both design guidelines as
well as little bit of theory which is backing up; however, if you give a simple search you
will find multiple hits. So, yes, I thought I will anyway, next one; I will try to do see this
particular hearing aid; what I have is the in the canal hearing at what I have earlier; we
had a problem with trying to converse on the phone with it. So, earlier behind the ear and
then the pocket hearing aid had to use to have what is called a t coil telephone coil

system.

So, inside the hearing aid there is a small pickup which magnetically pick up picks up
whatever is provided in the that hearing; what you call telephone old telephones are
based on a magnetic speaker you have a coil and then very surprisingly, there will be a
strong magnet inside. I had to contact somebody in the communication industry explain
to me; why it is you also check up; what it is; why the magnet is needed and then you
have a disc. The thing is whenever any voice is you know excited I mean whenever
voltage excites the coil you get the sound and then the stray magnetic field is enough for

the hearing aids to pick up this thing. So, they were all built with a T coil.

Then subsequently it was found out that while it is a blessing in some conditions. It is not
such a big blessing condition. So, there is to be a switch you can switch on or switch off

the T coil, if any of you are about my age or already suffer from loss of hearing or



somebody says know failure to pay attention when people are talking you look up on

that.

So, thank you I will take I mean; I will stop it here. Maybe we will continue in the next
this thing mean while I will try to go to that place where the pictures are for EMI room

and see what best I can do.

Thank you.



