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switches clean

Custom inferactive
dynamic seals guard
switches and other
components from
extreme
environments while
fransmitting
mechanical motion.
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www.apmhexseal.com

alecactive dynamic seals prodec)
electramachanical swilches, romry
cunbreds, and circui breakers from
harsl envirenmenis while leaving
them necessiale for manual or me
chaniczl activetion, Tynamic sexls com shichl
in applications that are discrete — operang
switches and h"!.'p:lllli_ G ol = il
usting vihas and other setlings, They serve on
e insicle and aetside of consiner, indis.
i, commercial, medical, and miliary
eiquipmment. They proled compomenis [vom
the weather, cdus, silwner, amd oeone as well

A% gueecl iem Crod oils, grease, acids,
:|I|;I1.'||.'J.1lll3 HHVENE,

e i ol lee-shell sl i3 availalle, de-
sipners mied specily a castom alierative. This
it basically a process of priorilizing perfonm
ange parameters. Spocilically theve is @ tride-
ol hetween nziterial mechanical properies
[abrasion resisanes, Mexihiliey, duromeier,
myodulus, compression sel, seevice pressure,
andl tersile seeiesdh b and resisiance w orone,
clheneicals, and oils ar solvents. The hizhest
pricrities uldmatedy gl material sel=ction,
Deher material consiraiets may inclwde
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r"” seals keep

¢ An interoctive dysomic
soal proteds the
electranics of this
remote kayless-entry
cemirol, Besides
makiag the confrol
woter resisiont,
Bhe silicone-rubbe
geal color codes
1he main
peshbution switch
ond features o
tronsparani
wiEwing
windew for
menifering a
battery-stotus
LED that mounts on
{he gireuit board.

abicther the sead must bond to nctal or pletic
Inserts or sl s am EMLRET sldchl.

MATERIAL MATTERS

Elastomers ane genceally the proferred
chicece for a castom insersctive dymaumic el
H course, maberkl selecibon really depenids
o the maiere of ihe application and, mere im-
parcandly, (s environmenl. Yiool, exlon, and
plaedlie filimes o oot less b eastoomeric ma-
ienidls npically ane sromger, ks hoger, ol
sithstand wicle femperatare vareions. More-
awer, ey resisd chwemicals, have betber bing:



Materials

term Dexibility, and are highly durable which
often bets them outlast the mechanical compo-
nent they profect

Elasiomers are also easily colored. This
gives designers the option of color-coding
sections of the seal to identify different func-
lions, Allernatively, designers alss use trans-
parent elastomers te display indicator lights in
other sections. And while polvearbonates or
other clear plastics can serve the same func-
thon they are too rigid lor direct mechanical
actution and often don't provide good tactile
fredback. Nylon and vingl, on the other hand,
lack the tear resistance of elastomers and can
discolor from extended exposure to sunlight
and pone

It can be tricky te specify the right material
for a given se1 of mechanical and chemical re-
quirements. As a general guide, commonly
used ebastomers include silicone rubber, Auo-
rosilicone, nitrile butadiene (NBR), neoprene
(ethvlene propylene rubber or EFRY, and cth-
vieme-propylene-diene-monomer (EFIM).

Silicone rubber features one of the wides:
service emperaire ranges (=130 1o S F)
and clongation vilues of between 100 and
E00%. It offers excellent resistance o ozone,
stancls wp well e chemicals and oil, and is fair
in sobvents. s tensile strength ranges from
5040 ko 1,800 pesi bt it has limited abrasion re-
dsiance, In comparison, Twsresilicons mb-
ber olfers betier resistance o ol and solvents
but las a slightly narrower, =78 to 450°F,
[ETPeraNre rige.

NBR and neoprene
bath have comparably
ligher tensile sirengihs
ranging lrom 1,500 to
3,000 psi and 1,500 1o
1,000 pail, respectivedy. In
adition, NBR has better
compression properties,
while neoprene offers su-
perior abrasion resise-
ance, EPDM has a wensile
strength of 140010 1600
psi and is highly resistant
to both ozone and chemi-
cals, It works less well
with solvents and is noi
recommended for seals
exposed 1o oils, EFDM
also feamures excellent
abrasion resistance and
COMmpression properties.

MOVING EXPERIENCE

Custom imeractive seals can be geometr-
cally comtouread 1o protect the entire unit inte-
rior while beaving key pads, switches, or acty-
atars accessible for manwal or mechanical
manipulation. For example, designers who
specily sealed swiiches and other components
for the front panel of a product il face the
prodlem of sealing whatever mounting holes
those compHents mesd.

Wiays of sealing mounting holes and ather
hreaches in front panels include removable

MATERIAL PROPERTIES OF INTERACTIVE DYNAMIC SEAL MATERIALS

Material
Service temp. (°F) =150 to 500
Resistant to

Dzone Excellent

Chemicals Good

0il Good !

Solvents Fair
Typical properties

Tensile (psi]

Elongation (%) 100 bo BOD 100 fo FOOD

$00 to 1,800

Abrasion resistance Fair
_ Compression Facellent

500 to 1,400

_Fair
Fugellent

Saicone rvbber Fuorosilicone rubbes MR [nilvile)  EPR (neoprens) EPDM

—15 10 250 =65 1o 300

Excellant
Good
Exeellent
Good

Good
1,500 10 3,000 1,200 16 4,000

fhood
Fxcellam

Excellent

Excellent
Poor
__Good
1,400 1o 1,600
40010600 10010700 50010 600
Exellend
Exiell

Protective seols shield vulnerable electrical ond mechanical
compenents while leaving those components occessible for
manual or other mechanical activation. They serve in
everything from corpet-cleaning mochines ond computer
peripherals to the Space Shuttle.

covers or sealing tpes and compounds. Of
these, removahle covers are probably least
desirable. They are inconvendent and, when
removed, expose compenents (o the harm-
ful environment. Likewise, sealing tapes
and compounds olien boost assembly cost
and can contaminate componems il
misapplicd

A single, custom dymamic seal on the other
hand, can be desipned 1o cover the entire
front panel, protecting nol anly the mounted
componenis bul also sealing
mounting holes. This is olien
less costly than individually
sealing components.

With a design in hand, the
next sep is 3 profotype seal, Ide-
ally ihe profofype gets tested on
ihe equipment b be sealed. Typ-
ically, protoiypes can be muasle
using a “sofl” Wluminum mold
Muntinum tooling takes a5 linle
as fwo weeks 1o build compared
to triple that for steel waoling
The aluminum tooling can be
wsed for low-volume runs of 25
to 30 parts buta steel wol isa
raist for Brger gquantitics. m



