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I;Freudenberg

Optimized Materials for R134a and “Drop-In” Applicat

loNns

Permeation optimized material has been developed according to OEM-specifications
(reduction of total leakage by >50% with R134a)

Conform to VW TL-524 32 concept “O-Rings in Air Conditioning System - Material

Requirements”

Auspicious to drop-in
applications

- Selective permeation
has no longer strong
effects, if permeation
in total is reduced

Test of the permeation reduced
75 EPDM 232959 at the SAE
CRP 150-2 with excellent
results regarding permeation
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75 EPDM 232959 for Permeation Reduction
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Elastomer seals are
NOT SUITABLE to
seal R744 mobile

alr conditioning
system
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CO, Resistant - 85 EPDM 232444* and 85 HNBR 230861

Swelling Strength Elongation Test conditions:
\ oil immersion for 336h @ 150C

85 HNBR 60,7
230861

85 HNBR

230861 O

Lubricant:
- -50 Fuchs Reniso ACC 46 (PAG-oil)

85 EPDM 232444 :

| o5 minor swelling even at very high
85 EPDM temperature
232444
85 EPDM - : - :
S minor changes in mechanical properties

due to oil contact at elevated
temperature (excellent heat resistance)

85 EPDM 4
232444
85 HNBR 23
230861

85 HNBR 230861

minor swelling even at very high
temperature

big changes in mechanical properties
due to oil contact at higher temperature

* With regard to lubricant resistance corresponds to 85 EPDM 232085
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CO, Resistant - 85 EPDM 232444*

Swelling Strength Elongation Test conditions:
.+ ollimmersion @ 180T and 220C

Lubricant:
| _5p Fuchs Reniso ACC 46 (PAG-oil)

85 EPDM 232444 :

minor swelling even at very high
temperature

minor changes in mechanical
properties due to oil contact at
elevated temperature (excellent
heat resistance)

85 EPDM 232444 based
sealing shall be possible

even for the compressor

336h 672h 1008h 336h 672h 1008h 336h 672h 1008h

(Attention: subject to minimized air contact!)

* With regard to lubricant resistance corresponds to 85 EPDM 232085
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Elastomer Seals for the R744-MAC

J
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R744 resistance

Testroutine (autoklave): material screening regarding
explosive decompression and volume swell

140C-

4

120CA

“Research field of interest:

' Explosive
: decompression

100CH

[
»

Research field of interest:

. volume swell
. ® barrier effect

50T T

23T

>

|+ 85 HNBR 230861

| |
30bar 50bar
. 120bar
. Failure

Q Acceptable

. Positive
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I
100bar  140bar 85 EPDM 232444

Acceptable!!

I;Freudenberg

swelling:

2h autloclave

It is of importance
to open autoclave
within 5-10 sec.

measurement
of swelling
after X min.

-2h - |

Omin 15min 30min

»
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R744 resistance

Testroutine (autoklave): material screening regarding
explosive decompression and volume swell

140°C ! |
' Explosive
4 : decompression

120CA
100CA

[
»

. volume swell
. ® barrier effect

23T

| I+ 85 HNBR 230861
100bar  140bar 85 EPDM 232444

| |
30bar 50bar

® e 120bar Acceptable!!
Q Acceptable 85 EPDM 232085
. Positive Positive!!
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swelling:

2h autloclave
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to open autoclave
within 5-10 sec.
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after X min.

Omin 15min 30min

»

Dr. Frenzel/ Dr.Peterseim/ Nuf3ko/ VDA Wintermeeting 2008 2008-02-14 /12



Freudenberg
Dichtungs- und
Schwingungstechnik

Elastomer Seals for the R744-MAC

-

© Freudenberg Dichtungs- und Schwingungstechnik GmbH & Co. KG Dr. Frenzel/ Dr.Peterseim/ Nuf3ko/ VDA Wintermeeting 2008 2008-02-14 /13



Freudenberg
Dichtungs- und
Schwingungstechnik

Permeation of CO , —at 3 bar

Permeation at 3 bar

1000
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permeation coefficient
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Differences between
specific elastomeric
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Permeation of CO , — at 80 bar

Permeation at 80 bar
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CO,-Permeation of Innovative Materials / Test Sheet

1000

Permeation coeffizient
cm3(NTP)*mm/(m2*h*bar)

100 - ,
S S S T 85 EPDM 232444 -
[T e as HINBR 230861 |
77777777777777777777777777777777777777777777777777777777777777777 ——385 EPDM 232085 -
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s = E) feerliclsn lower permeation rate of CO, by approximately 1,5
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Complete package solution for R744-MAC by Freudenbe rg
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Lip Seal

Located on the rear end of the shaft

Throttling effect for the compressor oil to secure the
lubrication of the bearing

Wear optimized elastomer for dynamic application
Process: transfer molding
Temperature range: -40 to 165TC

Compatibility tested with Fuchs Reniso ACC 46
compressor oil
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Optimized elastomer 85 EPDM 232085 regarding
explosive decompression and permeation

Further improvements possible by:

O-ring design (FEM calculation)

Coating
B OR 8-5
i i - I i - _single
Systematic choice of o-ring in dependence on its 2OR-SF s
location B OR-SF 2_single
B OR-SF 2_double
E.g. using a double o-ring solution (air/ media ) 1
side) =
Different demands (high pressure/hot, high 5.
pressure/cold, low pressure) S DS e Y B e
low pressure side high pressure side, cold  high press ure side, hot

Material: 85 HNBR 230861, connector d1=8mm
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Mechanical Face Seal

Developed by Japanese partner Eagle Industry
Balanced seal for high pressure application
Reduced permeation by cup gasket design

Wide axial tolerance allowed by using a low spring
rate

Good failsafe running functions by optimized material
combination of the sliding rings

Smaller shaft causes lower sliding speed with lower O-Ring Cup Gasket

temperature generation
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PTFE-Compressor Piston Rings

High resistance against explosive decompression
Very low friction
Minimal swelling
No aging
Very high medium resistance
Available as bolt cut and closed version
Ease of assembly
Possible Materials
PTFE/F18237: for hard counter-rotating bodies (steel)
PTFE/F52902: for soft counter-rotating bodies

PTFE/F18225: optimized against wear for soft counter-
rotating bodies
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CO, Charge Port

Push—pin—type valve
Rubber bonded design
Metal insert: CuZn38Pb2
Elastomer: 85 HNBR 230861

85 EPDM 232444
Process: Ready Moulding
CO, leakage rate <1 g/a without cap
Temperature range: -40TC to 140C

One solution for HP and LP side
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Development partner:
Ventrex (Austria)
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