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RAMPF Solutions for the
enclosure industry



Our applications

Efficient sealing solutions
of electrical enclosures
and control cabinet doors.




Why sealing foam for the enclosure
iIndustry?

» Protection against penetration dust and
liquids

» Compensation of tolerances




Properties of sealing foam for the enclosure
iIndusrty

» Low assembling force

» Low compression hardness

» Stable and abrasive surface

» Adhesion on different materials
» Low water absorption

» (Good ageing resistance

» Strong abrasion surface

» Best compression seti best tensile strength
» Approval UL 50, UL 50E, UL 94, IP, NEMA, ATEX




Application: 2K-PUR Gaskets

» Application for Indoor,- Outdoor- and Off-
shore-areas

Door materials
» Stainless steel, aluminum and galvanized
surfaces
A Mainly painted, Pretreatment with
Primer possible
» Plastic switch cabinets
A Pretreatment with Plasma possible




2K-PUR Gaskets Indoor

Technical requirements

» Soft gaskets

» Good adhesion to painted surface (polyester / epoxy)

» Simple processing with 2K low-pressure foaming system
» Good chemical resistance

» Good temperature resistance (- 40°C to + 80°C)




2K-PUR Gaskets Outdoor

Technical requirements additional to Indoor
» Low water absorption (up to IP 68)
» Good weather resistance, high resistance to hydrolysis

» |ce water resistance
» UV radiation resistance
» High chemical resistance .: d
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2K-PUR Gaskets Outdoor - Ice water resistance "

v

During rain, snow and frost a sealing can absorb water

v

If the water is freezing, repeated freeze-thaw cycles can
cause significant damage to these seals

» Why? Anomaly of water (highest density at 4°C),
»Sealing can swell &

RAMPF unique technology restrains water absorption during
the freeze-thaw cycles A performance, appearance and
physical properties of the gasket remains unchanged




2K-PUR Gaskets Outdoor - Ice water test

The ice water test is used to simulate weather conditions
for outdoor applications
» Test procedure:

A Producing a ball of foam

A Measurement of the dimensions and weighing of the ball of foam
In its original state

A The ball of foam is compacted in cold water 10x with the hand till
maximum compression is achieved (>90%) and then it's weighed
again

A The ball of foam in the cup is placed in a freezer for 12 hours
A Comparison between the measured height and the initial value

The ball of foam is suitable when its not significantly
swollen




Product portfolio

RAKU® PUR 32-3250-8

RAKU® PUR 32-3250-11

NEW

RAKU® PUR 32-3294

RAKU® PUR 32-3270

RAKU® SIL 37-1210

Type

Viscosity A-Component
[mPa*s]

Density

(foamed in 30 ml beaker)
[9/1]

Hardness (foamed in 30
ml beaker) [Shore 00]
Water absorption

[% mass increase]
Characteristics

Registration

2C PU thixotropic

80,0007 110,000

2C PU thixotropic

50,0001 80,000

280 - 320 220 - 260
40 - 50 45 - 55
approx. 9 approx. 9

» Very good compression »
set at higher
temperatures »

» Good adhesion on
coated metal sheets

» Low compression
hardness

UL 50 + UL 50E

Good adhesion on
coated surfaces
Low compression
hardness

UL 50 + UL 50E

2C PU thixotropic

20,000

250

45

approx. 3

»

»
»

»

»

Low swelling under ice
water conditions

Low water absorption
Very short tack free
time

Low assembling force,
high compensation of
tolerances

Stable and high quality
surface

2C PU thixotropic
90,0007 150,000

230 - 300

48 - 58

» High flame retarding
properties

» Short tack-free time /
faster utilization

UL 94 HF-2

2C PU thixotropic

75,000

270

45
approx. 3

» Curing at room
temperature 1 no further
oven heating necessary

» Tack free in few minutes

» Handling after >12
hours

» High chemical and
temperature resistance

» Suitable for ATEX
application



New product RAKU PUR 32-3294

Best physical properties

»

»

»

»

»

»

Low swelling under ice water conditions for Outdoor
application A Ice water test

Low water absorption
Very short tack free time i fast assembling possible

High sealing class IP 67/68; NEMA 4 possible (Water
column up to 1m / 15 minutes)

Low assembling force, high compensation of tolerances
Stable and high quality surface



../../2_Technologie/1_Dichtungssysteme/9-DS Eiswassertest-EN weiß.pptx
../../2_Technologie/1_Dichtungssysteme/8-DS Water column test-EN weiß.pptx

New product RAKU PUR 32-3294

Easy process

» Low airloading

» No shrinkage / collapse on cold metal sheet
» Low viscosity but still height/width ratio 1:2

» Applicable free foamed and in groove

v

» Good adhesion on various surfaces
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Requirements for enclosure foam gaskets

»

>

v

»

»

UL T Underwriters Laboratories

Is an independent organization, that inspects and certifies products for their
safety

IP i Rating

NEMA

ATEX

2N
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Listings and homologations - UL

» UL 50 - Enclosures for Electrical Equipment, Non-Environmental considerations (Boxes
for electrical devices/constructions)

a) Enclosures for indoor locations, Types 1, 2, 5, 12, 12K, and13; and

b) Enclosures for indoor or outdoor locations, Types 3, 3X, 3R, 3RX, 3S,
3SX, 4, 4X, 6, and 6P.

» UL 50 E - Enclosures for Electrical Equipment, Environmental considerations
(Tightness tests against e.g. dust, rai né)

Find listed RAMPF materials: http://database.ul.com
Company name RAMPF A Gasket Materials i Component A Click AMST2.MH30032f
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http://database.ul.com/
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=JMST2.MH30032&ccnshorttitle=Gasket+Materials+-+Component&objid=1077901642&cfgid=1073741824&version=versionless&parent_id=1073757712&sequence=1

Listings and homologations - UL

UL 94 A Standard for the testing of the flammability and

fire resistance of plastic materials

»

»

»

»

»

Horizontal flammability test for foamed materials how

they burn in various orientations and thicknesses.
The material is classified into HF 1, HF 2, HBF

HBF A complies with FMVSS 302 (< 100 mm/min)
HF2 A Table next page.
HF1 A Table next page.

25 mm 75 mm 25 mm
+—rt—p >

>
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Tests are generally conducted on a 12.7 cm x
1.27 cm specimen of the minimum approved

thickness, Flame for 60 sec.
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Listings and homologations - UL

Criteria Conditions HF-1 HF-2

Afterflame time, t (1) 4/5isO 2 s 4/5isO 2 s
1/5isO 10 s 1/5isO 10 s

Afterflame time plus afterglow timeforeach O 30 s O 30 s
individual specimen, t (1) +t (2)
Cotton indicator ignited by flaming particles No Yes
or drops
Damaged length for each individual specimen <60 mm < 60 mm
Notes

4/57 Four out of a set of five specimens.
1/57 One out of a set of five specimens.
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IP Rating

IP rating describes the grade of protection against external media into the enclosure.

1st digit for particles / solid items 2" digit for liquids / water

Object size / protection against Protection against

0 - Not protected

1 >50 mm Dripping water

2 >12.5mm Dripping water when tilted up to 15 degrees
3 >2.5mm Spraying water

4 >1mm Splashing of water

5 Dust protected Water jets

6 Dust tight Powerful water jets

6K - Powerful water jets with increased pressure
7 - Immersionupto 1 m

8 - Immersion beyond 1 m

9 - Close range high-pressure jet spray

Example: IP 54 = protection against dust and splashing of water
IP 67 = dust tight and appropriate for an immersion up to 1 m

P
X3

it

i/



NEMA Rating

» The National Electrical Manufacturers Association (NEMA)

IS @ norming organization in the US.

» It publishes several technical standards but does not test

them itself.

» NEMA rating describes the grade of protection against

external media into the enclosure.




NEMA Rating

Level Describtion

Interieur use. Protects from falling dirt/ dust.

Interieur use. Protects from dirt/ dust and dripping water.

Outdoor use. Protects from rain, snowy rain and wind-driven dust. Ice water resistant.

3R Outdoor use. Protects from rain and snowy rain. Ice water resistant.

Indoor and outdoor use. Protects from rain, snowy rain and wind-driven dust. Partly ice water

WN -

3S resistant (if not opened in frozen state).

4 Indoor and outdoor use. Protects from wind-driven dust and rain, splash water and spray water. Ice
water resistant.

X Indoor and outdoor use. Protects from wind-driven dust and rain, splash water, spray water and

corrosion. Ice water resistant.
5 Indoor use. Protects from falling dust/ dirt, dripping non-corrosive fluids.
Indoor and outdoor use. Protects from falling dirt/ dust, water jet and penetration of water up to a

6 certain water column over a short time. Ice water resistant.

6P Indoor and outdoor use. Protects from spray water and penetration of water up to a certain water
column over a long time. Ice water resistant.

12 Indoor use. Protects from falling dirt/ dust and dripping non-corrosive fluids. .

13 Indoor use. Protects from falling dirt/ dust, spray water, oil and non-corrosive cooling agents. (}



ATEX Rating

ATEX (ATmosphere EXplosibles) certifies electronical parts and defines

in which explosive atmospheres they are fit to be used in:

Exposure to flamebale Constantly Occasionally None or short
substances (ambient >1.000 h/year 107 1.000 <10 hl/year

air) h/year

Vapors/Gas/Fog Zone 0 Zone 1 Zone 2

Dust Zone 20 Zone 21 Zone 22
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Enclosure Bonding
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Applications - Bonding

Adhesives for enclosures

- - - .
Application ‘ ‘j v ‘
» Bonding of glass onto a window in a | - - :
enclosure | .
‘ J‘—‘

Benefits of the product

» Good adhesion on glass and painted
surfaces without primer

» Safe and reliable application




Product portfolio

RAKU® PUR liquid RAKU® SEAL
RAKU® PUR 30-2010-4 RAKU® PUR 30-2010-6 RAKU® SEAL 45-1052
Type 2K PUR liquid 2K PUR liquid Silane based hybrid
Colour Black Lightgrey Grey
Mixing ratio A:B [weight comp.] 100:25 100:22 1C
Viscosity A component [mPa*s] 30.000 7 60.000 30.00071 60.000 Thixotropic, non-sagging
Cream time [sec.] 150-240 90-180 <900
Tack free time [min.] 5-8 3-6 > 20
Properties » Flexible » Flexible » Silikon-, isocyanate and PVC
» Limited flowing property » Limited flowing property free. _ _
» Rapid reaction » Rapid reaction » Bubble free curing reaction
» Good mechanical strength » Good mechanical strength » Adhesion on many substrates

. X . ) without primer.
» Very good chemical resistance » Very good chemical resistance High resistance to drink water

» Good adhesion, even on glas » Good adhesion, even on glas salt water and cleaning agents
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Conclusion

»

»

»

»

»

Comprehensive customer advice and cross-process expertise
Comprehensive automation and process expertise covering all
aspects of process engineering

Approval from leading enclosure makers for internal and external
use

High performance products from RAMPF Polymer Solutions
Production systems with integrated low-pressure mixing and
dispensing systems for bonding, sealing, foaming, and casting from
RAMPF Production Systems.
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Questions? Please share open questions with us.

Key Technology
Manager

Albert Schmid

Market Segment
Manager

Sebastian Karcher

Contact
Albert.Schmid@rampf-gruppe.de

Sebastian.Kaercher@rampf-gruppe.de
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