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All information in this brochure are given only for information and Techné cannot be liable for any mistakes.

Any information in this catalogue is subject to change without notice.



Editorial

Every day for the past 30 years, Techné has developed
its knowledge in sealing and sliding parts.

Technical and human investments coupled with
external growth allow us today, to be a reliable partner
for many renowned companies, without compromising
the historical values of a family group.

We invest in Asia as well as in Europe to be able to
continually modernise our production units, in order to
keep up with the evolution of our customers.

We implement the most advanced technologies like
surface treatments to increase the eco-efficiency of
your systems.

We set up a development policy which is respectful
both of employees and of the environment.

We are developing today the technical know-how that
you will need tomorrow.

From the part’s design to the delivery, a whole team is
in motion to ensure daily performance.

Marie Fontaines,
CEO of Techné group
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The information in this catalogue is based on the experience gained by
Techné in the last decade of research on the development and manu-
facture of seals and other rubber components. It represents the current
state of our knowledge and know-how.

The sealing properties of the seals in this catalogue do no rely only on
the component itself, but on the other parameters such as the applied
pressure, contact area, operating temperature, mechanical stress, medlia
to be sealed and any kind of outside dirt.

Because of those high numbers of parameters, it is not possible to give
general statements on the function of the products in this catalogue.
The information in this catalogue only represents recommended values
that are not true in every application that is why we recommend
contacting us. In cases with high or special loads we strongly recom-
mend to contact our technical department. Moreover it will be essential
to perform checking trials in order to approve the good functionality of
the sealing system.

In the context of product optimisation, we reserve the right to change,
without prior notice, our product range, tolerances, materials and
manufacturing process as well as the information mentionned in this
catalogue.

All previous issues become obsolete on publication of this issue of
catalogue.

Duplication in any form requires official approval from Techné, 40 allée
des haies, 69480 Morancé.

© Techné. all rights reserved.
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a) Moulding process

v Injection

PREPARATION

he material is received in the form of raw rub-

ber, called “masterbatch”. If necessary, curing
agents, accelerators and activators are mixed in
the raw rubber with the help of two rollers. After
several runs through the rollers, the material ac-
quires its homogeneity, is calibrated in thickness
and cut into strips.

VULCANISATION

A strip of elastomer material is inserted into an
endless conveyer screw. The mixture is then heated
and liquefied. Afterwards it is injected under pres-
sure in feeding channels to go and fill up the cavi-
ties of the tool. Vulcanisation can now take place.
Vulcanisation (or reticulation) is the trigger of the
chemical reactions during which the monomer
bases bind and form a cross-linked chain. The soli-
dified result forms a cluster consisting of the parts
and the feeding channels. During the finishing
process, the parts will need to be separated from
the rubber residues of channels and deflashed.

INJECTION TOOLS

The cavities of the injection tool are fed with mate-
rial thanks to secondary feeding channels via an
injection point, or feeding area. These channels are
themselves connected to the main feeding channel
which is connected to the press’s injection nozzle.
These tools are usually equipped with a thermore-
gulation system in order to maintain a homoge-
nous temperature in the different cavities.

W ORKFLOW

Masterbatch Mixing of master Mixing and prepa-
batch and curing ration of the mate-

components rial rolls

Techné \

Cutting strips

The masterbatch

It consists of an elastomer base mixed
with plasticizers and carbon black (or mineral
fillers, usually for coloured mixtures).
Semi-finished material acquires its proper-
ties of process-ability and hardness.

Curing agents, accelerators and activators
will need to be added for the moulding pro-
cess.
The use of masterbatch can extend the sto-
rage period of raw material.

J

.

The injection point or feeding area may leave a
raised mark or a hollow depending on the dimen-
sions of the part. The maximum sizes are listed in the
ISO 3601-3:2005 grade N.

TOLERANCES
The tolerances on finished parts are in accordance
with ISO 3302 grade M2, see table on page 9.

Strip of elastomer
material

Injection machine

Compression and heating of Here is a cluster
the material in the conveyer screw.

Injection into the mold and curing
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v Compression

PREPARATION

The procedure of reception and mixing of the mas-

terbatch is the same as by injection moulding.
The masterbatch is cut into strips. The weight of

those strips is 100% controlled to ensure that the

operators have the exact needed quantity.

VULCANISATION

With the help of a specific tool, the operator places
the strips into the open mould. When the mould
shuts the vulcanisation begins.

Vulcanisation (or reticulation) is the trigger of
the chemical reactions during which the monomer
bases bind and form a cross-linked chain. The soli-
dified result forms a sheet consisting of the parts
and a linking membrane (also called “flash”).

TOLERANCES

The tolerances on finished parts are in accordance
with ISO 3302 grade M1 or M2 depending of cus-
tomers’ needs, see table on page 9.

COMPRESSION TOOLS

Compression tools are usually composed of the
plates (upper and lower plate). The cavities are
machined without any feeding channels, thereby
increasing the number of cavities.

The mould’s temperature is regulated by resistors
in contact with the plates. Thanks to the simplicity
of its design, the tool easily gets a homogeneous
temperature.

The mould is positioned horizontally (vertical ope-
ning) in order to guarantee an accurate closing :
parting line offset due to tool upper and lower
plates misalignment is minimal. To create compli-
cated shapes, theoretically un-extractable, Techné
offers a multi-plates tool conception.

WORKFLOW

Rubber cutting lozenge

Rubber cutting lozenge
0.1
A
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For a moulded part, Techné guarantees a maxi-
mum remaining flash burr of 0.1x0.1 mm on
parting line locations.

A thin interspace between the tool plates is
purposely created around the cavities, so that
the material can fill all the cavities and the ma-
terial overflow can escape.

Lozenge profiles placed around the cavities
will ease the deflashing operation. These are
called “rubber cutting lozenges”. )

Rubber cutting lozenges

Focus on the sheet

Ak

S @ 4
5 E =y _Ey

Masterbatch  Mixing of master Mixing and prepa- Cutting strips Weighting Settmg strips on the Curing Here is the sheet,
batch and curing ration of the mate- part + flash
components rial roll
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v Transfer moulding

Transfer moulding uses a press similar to the one
used for compression moulding.

It is generally chosen to manufacture parts with
bounded or over-moulded metal inserts (See TBS
bonded seals page 100).

PREPARATION

To obtain such parts, a 3-plates tool is manufactu-
red: a lower plate, a middle plate and a perfora-
ted upper plate. The cavities are machined in the
middle and lower plates.

VULCANISATION

The metal inserts are placed on the lower plate.
The middle plate is placed on the latter. The rubber
strips are placed on the middle plate just above the
holes, which are used as injections feeding chan-
nels. The upper plate then shuts the tool.

As a result of the closing pressure, and of the tem-
perature, the material melts, passes through the
holes and fills the cavities.

/

Techne bonded seals

TOLERANCES
The tolerances on finished parts are in accordance
with ISO 3302 grade M2, see table on page 9.

WoORKFLOW

Similar to compression moulding concerning the
preparation of the material, it differs however in the
moulding method. See Techne bonded seal work-
flow below.

Here are the bonded seals with
the center flash

Positioning metal inserts in
the lower part

Positioning of stripes on the
intermediate part

Compression
Curing

Cross section of mold

Techné \
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b) Moulding tolerances

Techné’s moulded parts are made according to ISO 3302. Depending on the selected process, feasibility
and customer requirements, a M1 grade (precision part) or a M2 grade will be applied. Even tighter tole-
rances can be proposed on specific request.

ToLERANCES ACCORDING TO SO 3302 STANDARD

Dimensions ISO 3302 M1 ISO 3302 M2
(mm)

0-4 0.08 0.10 0.10 0.15
4-6.3 0.10 0.12 0.15 0.20
6.3 - 10 0.10 0.15 0.20 0.20
10-16 0.15 0.20 0.20 0.25
16 - 25 0.20 0.20 0.25 0.35
25 - 40 0.20 0.25 0.35 0.40
40 - 63 0.25 0.35 0.40 0.50
63 - 100 0.35 0.40 0.50 0.70

100 - 160 0.40 0.50 0.70 0.80

> 160 0.3% 0.4% 0.5% 0.7%

C : Tolerances impacted by the closure of the mold
F : Fixed tolerances.

Compression molding
press
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Cc) Deflashing process

v" Cryogenic deflashing

he parts in the form of either clusters or sheets,
are placed in a rotating sieve, and are sprayed
with polymer balls or pellets.

The sieve rotates and the temperature is lowe-
red to -50°C or -70°C depending on the material.
The balls and pellets are therefore projected on the
parts and break up the sheets or clusters. Thus the
parts are separated from the flashes.

A polishing tribofinition is usually done to com-
plete cryogenic deflashing.

v Manual deflashing

To perform a manual deflashing, a properly adap-
ted tool must be used. During the manufacture
of the mould, the “rubber cutting lozenges” are
placed around the cavities (see box on page 7).
During the deflashing process, the operator pulls
on the “rubber cutting lozenges”. The forces are
transmitted, due to the lozenge profile, on a fragi-
lity line, so that part can be torn off from the sheet.

v" Automatic deflashing

In some cases, Techné does an automatic de-
flashing by cutting, called “trimming”.

This especially applies on circumferential parts.
To do so, the part is rotated, and a knife comes and
cuts of the excess material. A sharp angle is obtai-
ned. The part is free from any residual burrs. This is
the method used in the manufacture of oil seals.
See Techné catalogue, "Rotary seals".

View of cryogenic
sieve

Trimming of
oil seal

Techné \
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d]) Cutting process

To manufacture gaskets (flat seals), Techné and
its division, Chromex, use an automatic pro-
cess to cut rubber sheets.

The gaskets (flat seals) are widely used for static
sealing. Two different processes exist : with a cut-
ting blade or with a punch press.

v Blade cutting

PREPARATION

The material is placed on the cutting table and is
kept in place thanks to a vacuum system. The ma-
terial comes either in rolls or in sheets. The maxi-
mum thickness is 15mm. The cutting table’s sizes
are 1500 x 3000mm.

CUTTING

Depending on the machine’s program or the CAD
drawing (*.DXF), the cutting head supporting the
blade, moves over the table and cuts the rubber. To
optimise the scrap ratio, optical material localisa-
tion software is used. This type of cutting is suitable
for seals as unique parts, or in small and medium
series, with no additional tool cost.

TOLERANCES
The general cutting tolerances are of £ 0.2mm

v' Press cutting

PREPARATION
The material comes either in rolls or in sheets and
is placed on the cutting table.

CuTTING

The press is equipped with a cutting tool made
specifically according to the wished 2D profile.
The piston moves down and the tool separates the
parts from the rubber sheet. This process is suitable
for medium and large series.

Press
cutting

Blade
Cutting

/ Techné
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e] Machining process

v" Turning

PREPARATION
he raw material is stored in the form of extru-
sion rods in an automatic air conditioned sto-
rage tower. The rods are vulcanized to a hardness
of 83+5 IRHD.

Techné has a large number of rods of different
diameters available on stock, in order to meet short
delivery time expectations. The use of a rod nea-
rest to the dimensions of the finished part helps to
optimize production costs and to reduce material
waste, and therefore the environmental impact.

Machining of a rod
MACHINING TOLERANCES

The rod is placed in the chuck of the lathe spindle,
and tools specific to rubber machining, cut out the Elastomers

requested shape. & Polyurethane | Polymers
This process is dedicated to circumferential {AU) Y

parts. It is used to manufacture small series, or

spare parts based on a model, as well as technical 0-3 +0.10 +0.10
developments. 3-6 +0.15 +0.10
The machln!ng of elastomers p.rowdes a flexible 6-30 +0.25 102

and quick option for the production of prototypes.
For more information, see Techné catalogue, "Ma- 30-120 +0.3 +0.3
chined parts". 120 - 400 +0.5 +0.5
120 - 400 +0.8 +0.8

Techné CNC lathe
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f] Comparison of methods'

Compression | Compression |  Cutting Machining
transfer
* % % * * %

Toleranf:es . & ok

Small dimensions

Telgmnges * % * % * % * %k * %
Large sizes

AR W 0.5 0.5 0.5 0.5 0.3
thickness

Hardness range

(IRHD) 30-90 30-90 30-90 20-90 83 -90
3D shapes * * * % %k * * - * Kk
Small series * * * * %k K * % %k
Medium series * * % * % * * *k * * *k
Mass * * * K Kk * K Kk * % * %
Very large series * %k k * ok k * ok k * *

Indicative data

10nly includes the manufacture of elastomer parts.

| Techné
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a) Dimensional inspection

ln order to guaranty the quality of its parts, Techné has established procedures adapted to meet customer’s

requirements and specific elastomer characteristics.

v" Prototypes inspection

AtTechné, rubber parts inspection is done with the
appropriate tools.

NON-CONTACT OPTICAL MEASUREMENT

Rubber parts are soft and deformable. Therefore
dimensional measurements are done with a pro-
grammable three-dimensional optical tool. It offers
an accuracy of 1 to 2.5 microns depending on the
measured length. The program allows to repeat
measurements following a fixed protocol. This tool
can also be equipped with a 3D contact probe for
parts with rigid case (metal, plastic, graphite, etc.)
bonded or over moulded.

CUSTOMER MOUNTING

A mounting test can be done by Techné if the final
assembly is provided. And in some cases a sealing
test can be done. A measurement of the seal once
mounted in the assembly can also be done. For
example: box seals.

v' Mass production inspection

To ensure measurement repeatability on prototype
parts and serial parts, the same inspection tools are
used:
m  Non-contact optical dimensional measurement
® Hardness inspection
= Material inspection
These inspections are done on 5 samples from
each manufactured batch. Other inspections can
be done. Such as capability controls, or 100% ins-
pections on critical dimensions.
For more information see page 16.

v Specific scanning inspection

Techné is equipped with a 2 dimensional optic
scanner which enables our inspection department
to provide high definition comparisons between
the finished parts and the theoretical profile
(drawing).

This scanning makes it possible to inspect the
shape of part instead of only a few dimensions.
This inspection method is more appropriate to de-
formable parts.

Techné \

3D optical machine

HARDNESS TESTER

At Techné, hardness is measured in IRHD (micro-
hardness) on finished parts according to the 1ISO
48 by taking the median value of three successive
measurements. However, on reference plates and
buttons, hardness is measured in Shore A. See
page 27.

Non-contact optical dimensional measurement on box seal

Superposition by scanning
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b) Inspection

v Visual Inspection

Techné does a visual inspection according to AQL 1.0 level Il as standard. This method, widely used in the
industry, is applied to a sample of parts selected at random once they are manufactured and packed.

AQL TABLEs Code letters corresponding to the batch size

‘ General inspection levels ‘ Specific inspection levels

“sachsie |1 ||| St ] 52 | s3
2-8

9-15

16 - 25

26 - 50

51-90

91 - 150

151 -280

281 - 500

501 - 1200
1201 - 3200
3201 - 10000
10001 - 35000
35001 - 150000
150001 - 500000
> 500000

Z I rIR—IO=mmUoOONOON = >» >

O v ZIZTrR"—ITOm"TmTO = >

mmm O O OO0 00N ®m ®m® T[> > >
T O0mm mmOOOO0 ™| ™ > >

A——=|ZTOO0O0mMmmOOOxmm > >

O OO0 00 @ @@ @ > > > >

ALO 9| Z < R—IO0O"mOAOw®

Sampling plans for a normal inspection

Acceptable Quality Level (AQL)
Code | Nb.
Letter | Samole 0.065 | 0.1 0.15 | 0.25 0.4 0.65 1.0 1.5 2.5 4 6.5
AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | Ac Re | Ac Re | Ac Re
i 01

A 2
B 3 l 01
¢ RN
D 8 0 1 v
E 13 v o1 I I 1223
F 20 \ 01 * 1 2 2 3 3 4
G 32 v oo Vo 12123034 56
H 50 v 0 1 I 12|23 34|56 | 738
J 80 v 0 1 f I 1 2 2 3 341|567 8|1011
K | 125 | y |01 v | 12233456 7810111415
L 200 01 I 1 2 2 3 34|56 7 8 | 1011|1415 | 2122
M 315 f I 12123 34|56 7 8 1011 | 1415|2122
N 500 ¢ 1 2 2 3 34|56 |7 81011 1415|2122
P 800 1 2 2 3 34|56 |7 81011 1415|2122
Q 1250|233 4|56 7 8 1011 14152122 T
R 2000 | 3 4 |5 6 7 8 | 1011 | 1415 | 2122 T

Use first sampling plan above arrow Ac: Acceptance number
¢ Use first sampling plan below arrow Re: Rejection number

/Techné
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v 100% visual inspection

On demand, Techné offers a 100% visual inspection of the seal’s dimensions (L, |, h, diameters, radii...) and
on potential defects of the seal’s surface (lack of material, remaining burs, geometrical defects, flatness...)

v Inspection by automatic sorting machine

On demand, Techné also offers a 100% automatic
optical control and sorting of its rubber parts. This
control includes circular but also complex parts.
Customers from the automotive world and other
markets with low ppm-level commitments mostly
use this kind of control.

Control possibility on Techné devices for:
B @D mini 5mm,

@D max 55 mm

Height mini T mm

Height max 8 mm

Cc) Packaging

v' Standard

Techné parts are packed in opaque antiUV and
antistatic bags as standard. The parts are therefore
protected from premature aging. A quantity ins-
pection is made during packaging (total weight
divided by the weight of one part). Techné uses
standardised packaging:

m  GALIA standard boxes

m Box weight < 25kg

m Standard pallets (eg : dimensions 600x800,

800x1200, etc.) with easy operable heights

and compatible with standard inventory racks.

v Specific

On demand, and to avoid parts deformation,
Techné offers specific packages. Examples:
m  Air filled PE bags
m  Cardboard slip-sheets
m PVC or PET gauges made acc. Seal’s shape
m  Automatic bagging system linked with a
sorting device
m  Aeronautical applications :
individual packaging with labels acc.
aeronautical standards (with Order Nr,,
NF L certificate Nr., customer & Créat Nr.,
batch Nr., curing date and expiry date.

Techné \

v Clean room

For applications requiring very clean parts:
= Medical applications
m Very small diameter valves
m  Automotive applications
®m  Pneumatic applications, etc.
In these cases Techné uses a double bagging.

WASHING

Techné offers adapted washings according to its
customers’ requirements, and especially for elec-
tronic, food, pneumatic and pharmaceutical appli-
cations. Please see T-surf treatments page 51.

CLEANLINESS

To meet its customers’ specifications, Techné has
invested in specific devices, able to analyse its
parts’ cleanliness. Techné also offers tests to deter-
mine the level of particles contamination on rub-
ber parts. This equipment consists of an extraction
device for pollution, a precision scale and an auto-
matic counting station. This allows Techné to offer
a complete analysis of the parts’ cleanliness. These
devices are located in a controlled environment
(grey room).
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a) Feasibility study

hen the development is done by the customer, Techné engineers provide advice in order to optimise the
profile depending on chosen manufacturing process. Parting lines, materials, tolerances are reviewed

with the customer.

v" Advantages

PARTING LINE POSITIONING

Thanks to its experience and process knowledge,
Techné will position the parting lines in areas with
little or no impact for the sealing function in order
to guarantee a quality sealing. Techné production
drawing is then submitted to customer approval.

TOLERANCING

Rubber parts are toleranced according to the chosen
process, and the appropriate international standards.
Warning: Elastomers are flexible and deformable;
therefore standards and regulations defined for plas-
tic and metal parts may under no circumstances ap-
ply to them.

Centering: when creating the drawing, it is highly
recommended to use centered tolerances. Due to the
moulding process (we do not start from a raw part),
the mould production, and the material shrinkage,
there will not be any materials savings if tolerances
are not centered.

FILES SHARE

For the production of the moulding tools Techné’s
technical department prefers to work with 3D CAD
models with centered dimensions : *.stp files.

@
8
a

975

Material : NBR 60+5 IRHD
Process : Compression
= Parting line

Material : EPDM 805 IRHD

Process : Compression
~><—— Parting line

Techné \

Progress of the design study in Techné with the customer

MATERIAL KNOWLEDGE

There are so many different elastomers types,
crosslinking agents, hardnesses, compression set,
etc. Each compound has its own characteristics.
Depending on the application, environment, and
the required mechanical properties, Techné will
select the appropriate compound for your appli-
cation. For an overview of the different material
characteristics, see page 26.

Examples of customer drawings
modified by Techné (blue color)

add holding lugs

I\

=g

18

13.

Irz

59.78

79.64

~[04]
Control by
scanning 4

Thickness 2.5
DXF file

Material : FKM 605 IRHD

e preslon Material : NBR fabric 605 IRHD

= Parting line Process : cutting
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b) Techne design

v From the customer seal specification sheet

When the customer has a clear idea to what pro-
file he needs, Techné will then provide its exper-
tise.

m A complete revision of the required spe-
cifications (environment, dynamic/static, tem-
perature, pressure, standards and certifica-
tions, etc...).

= Optimisation of the seal’s profile.

EXAMPLE : ANTI-POLLUTION SEALS FOR

AGRICULTURAL DEVICES

What does the customer want?
m Seal approval after tests on test bench
m  Use parameters (pressure, speed, tempera-
ture)
m  Characterisation of the results: regular
sealing checks at chosen frequencies.

What does Techné do?
m Chooses a material with an optimised
abrasion resistance
m Recommends the appropriate housing sur-
face roughness
m  Offers a bench test approved seal.

In order to manufacture the most efficient and
worthwhile design, it is important that Techné
technical department provides its expertise with
the design as soon as possible. For any demand,
please use the design sheet, page 138.

v From a performance specification sheet

m Study of the customers’ specification sheet
m Proposal of one or more sealing solutions
m Prototype and production quotation.

EXEMPLE : BOX SEAL FOR ELECTRONIC CARD.
What does the customer want?
m Static sealing from the outside to the inside
m  Wide temperature range
m Resistant to high pressure washing
®m  Maintain the seal in its groove
m Suitable for automatic mounting.
What does Techné do?
m  Designs a suitable profile
m  Selects a material compatible with the
environment
m  Adds a T-Lub coating treatment (see page
53) to make automatic seal mounting ea-
sier.

| Techné
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C) Prototype

he prototype aims to determine sealing, to save
time on the design and to avoid any modifica-
tion on serial production moulding tool.
Techné offers various prototype manufacturing
processes.

v Processes

MACHINED PROTOTYPES
To be machined, a prototype must meet the fol-
lowing criteria :
m High hardness 83 IRHD for rubber. 90 to
95 IRHD for thermoplastics
m Revolution parts (milling, drilling, tapping
can be done)
= Minimum radius of 0.4mm.
For more information on this process, see page 12.

CuT OUT PROTOTYPES

In its cutting division (Chromex), Techné manufac-
tures sealing parts by automatic cutting process. This
process, which is well suitable for gaskets, allows most
2D profiles from thickness 1 to 15mm depending on
the material. For more information on this process see
page 11.

STEREOLITHOGRAPHY

Techné offers prototypes using a silicone mould
obtained by stereolithography. The finished parts
are made in PU resin or silicone material. These
materials have similar mechanical properties to
elastomers. This process allows manufacturing of
complex 3D and 2D profiles.

Prototype mold, 3 plates, 1 cavity,
of a membrane

Techné \

Cutted prototype seal

T —

Moulded serial seal

PrOTOTYPE TOOL
The prototype tool is made for compression pro-
cess and has a reduced number of cavities. It offers
the following advantages:
m Better representation of mass production
parts
m Use of same compounds as the one for
mass production
m  Approval of cross linking parameters
m Economical, flexible and faster realisation.

CREAT PROTOTYPES (MADE IN FRANCE)

Créat (new member of Techné Group) produces rub-
ber-moulded parts made by injection and compres-
sion moulding. Créat is mostly specialised in seals for
aeronautical and railway applications. Créat produces
prototypes, parts in small and medium size quantities
within a short delivery time (2 to 4 weeks). Créat has
an integrated tooling shop for O-Rings up to 200 mm
OD and 12 mm cross section.

Thanks to its reactivity and flexibility, Créat offers parts
made of aeronautical approved compounds but also
many standard compounds (FKM, FFKM, EPDM,
HNBR ...).

Cross-section of cavity
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d) Quality monitoring

v' Documents

CERTIFICATES

On request Techné can provide the following certificates together with the delivery of the parts (NF EN-10204):

Certificate French English
21 Déclaration de conformité a la commande sans | Declaration of compliance with the order without
) mention de résultats d’essai mentioning inspection results
Déclaration de conformité a la commande avec . . . .
o . N - Declaration of compliance with the order mentio-
2.2 indication de résultats de contr6le non spéci- T : . .
. ning inspection results on incoming batch
fiques
3.1 Déclaration de conformité a la commande avec | Declaration of compliance with the order mentio-
: indication de résultats de controle spécifiques ning inspection results on each delivery

INITIAL SAMPLES & PRODUCTION PART APPROVAL PROCESS (PPAP)

The initial samples are the first parts coming out from
the mass production tool. They are used for the appro-
val/qualification of the tool and process. These initial
samples can be delivered with a PPAP.
Depending on the criticity of the part, a PPAP require-
ment level (1, 2 or 3) is agreed together with the cus-
tomer. Techné provides on request, a folder that can
contain the following documents:

m  Cover page according to VDA
Dimensional measurements
Material checking
Drawing
Process FMEA
Production flowchart
Control plan
Process capabilities
List of inspection tools

R&R (repeatability & reproducibility)
Safety Data sheet

Material data sheet

IMDS declaration (International Material
Data System)

m  TPD sheet (Transport Packaging Descrip-
tion)

m Certificate (see above)

m Security plan

m Tool picture.

For more information or request, see page 138.

/Techné
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2. TECHNE'S SKILLS

a) Business sectors

echné is involved in various industry sectors.
They can be listed as follow :

Mechanical industry Hydraulic & pneumatic

AN

Water & gas

Automobile |

Others

Medical

v" Mechanical engineering industry

This sector is an important part of Techné activity.
Thanks to its knowhow and experience, Techné
offers innovative solutions supported by a wide
range of standard parts as well as drawing parts.

EXAMPLES
m Sealing solutions with an extremely low
friction coefficient, especially in the sport
field applications

a— = Silent sealing for home appliances appli-

cations

m  Complete sealing set for safety valves

m Self lubricating compounds to reduce as-

sembly efforts and save energy.
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v" Automotive industry

For all automotive applications, Techné has a wide
range of high quality compounds that meet the specifi-
cations of the major original equipment manufacturers
(OEM).

With an ISO TS 16949 certified factory, high perfor-
mance monitoring tools, and an experienced technical
team, Techné has everything to support customer pro-
duct developments.

EXAMPLES
Techné designs seals in the key areas of car and lorry
driving.
m  Steering systems
m  Gear boxes
m Lights
® Air conditioning, interior comfort, etc.

v" Hydraulic & Pneumatic

When the transfer of power via fluids is involved, hy-
draulics seals are often subject to strong or very strong
pressures (up to 1000 bars and sometimes more). Tech-
né offers a wide range of mixtures and profiles to meet
customer requirements.

For all pneumatic applications which combine
high linear speed, miniaturisation, high performance
sealing or intense use, Techne provides high perfor-
mance seals, with innovative designs that will meet
your demands.

HYDRAULIC SEALING EXAMPLES
m PU THP lip seals for high temperature appli-
cations
®m  Multi-material composite seals
m  Metal-plastic seals for high and very high pres-
sure resistance.

PNEUMATIC SEALING EXAMPLES
m Box seals for differential distributor with fixing
joggle
m ZOP profile seals for high speed application
with little available space
m Precision lip seals guaranteed without burr.
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v Water and gas

Food, gas and water metering have common cha-
racteristics. They all need dimensional accuracy,
reliability, service life and respect of national and
international regulations.

Techné offers seals to meet these requirements
with a wide range of homologations from different
countries worldwide. (See page 44).

EXAMPLES

m  Complete sets of seals for gas safety valves
m Valve seals in NBR material and homolo-
gation EN549 and EN 682

m Many moulded seals in EPDM 334701
material which combines key European drin-
king water homologations (See “Materials”
page 26).
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SP U.S. PHARMACORPEIA
U The Standard of Quality
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v Medical & cosmetics industry

For applications requiring chemically inert mate-
rials, respect of the human body as well as national
and international regulations, Techné offers com-
pounds which are certified to the standard regula-
tion in this application field: USP class VI appro-
val.

EXAMPLES
m Syringe seals
m  Seals for medical gases
®  Moulded silicone parts
m Cosmetic approved moulded parts (high
chemical neutrality).
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a) Basic principles

Techné uses elastomers and thermoplastics for manufacturing seals and technical parts. They are characte-
rised by specific properties that determine their sealing capabilities and life time.

DESCRIPTION OF ELASTOMERS ACCORDING TO 1SO 1629

Nitrile butadiene rubber NBR Beon, Butacril, Butakon, Europrene N, Perbunan
Hydrogenated butadiene nitrile rubber HNBR Therban
Q(;rz:)oigiet:ile Butadiene Carboxy XNBR
Ethylene Propylene Diene Monomer EPDM Buna AP, Dutral, Keltan, Polysar EPDM, Vistalon
Fluoro silicone VMQ Rhodorsil, Silastic, Siloprene, Silicone
Fluorocarbon rubber FKM Fluorel, Tecnoflon, Viton
Perfluorocarbon rubber FFKM Chemraz, Kalrez, Simriz
Polychloroprene CR Baypren, Butaclor, Neoprene
Polyacrylate rubber ACM Cyanacryl, Europrene AR, Nipol AR, Noxtite PA
Ethylene-acrylate rubber AEM Vamac
Polytetrafluoroethylene PTFE Algoflon, fluon, Teflon
Perfluoroalkxy PFA
Polypropylene PP Hostalen PP, Novolen
Polyamide PA Durethan, Dymetrol, Nylon, Rilsan, Ultramid
Polyoxymethylene POM Delrin
Polyether ether ketone PEEK Peek Victrex
Polyvinyl chloride PVC Breon, Hostalit, Plaskon
Elastomer thermoplastics
Polyurethane (AU or EU) PUR (PU) Adipren, Desmopan, Elastothane, Vulkollan

Techné mainly uses thermoplastics for its machining workshop. For more information on those materials, see
Machined parts catalogue.
The properties of the elastomers are described there-after.
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b) Hardness

he hardness measures the resistance of a

sample to permanent plastic deformation due
to a constant compression load from a sharp ob-
ject.

v' Measurement unit

The hardness measurement unit of rubber called
IRHD (International Rubber Hardness Degree),
is defined by the ISO 48. IRHD is a synonym for
DIDC (Degré International de Dureté des Caout-
choucs in French)

Techné measures its parts in IRHD.

GENERAL TOLERANCES

Whatever the chosen unit is, the tolerances are
typically within + 5 points to take into account the
variability of the compound preparation process
and of the production process, but also the poten-
tial inaccuracy of the measurement method.

THE ADVANTAGES OF AN IRHD MEASUREMENT
The measurement on finished part is more ac-
curate, and closer to the customer’s need and his
application.

Moreover the IRHD measurement guarantees
the curing of the finished part, whereas the mea-
surements done on a hardness button won’t: same
compound but different curing parameters (See on
the right).

Finally the production of different parts with
the same compound (or mixture) often requires
different curing parameters. (For example an
Oring with cross section ©5.33 will require a
longer curing time than an Oring with cross sec-
tion @1.78). It is therefore important to check the
hardness on the finished part.

DIFFERENCES IN RESULTS

When hardness measurements are done according
to the ISO 48 and ASTM D2240 (which is usually
only possible on hardness buttons, not on finished
parts), results with IRHD scale and the Shore A
scale are fairly similar, especially for low hardness.
However, they are not strictly the same. Indeed,
depending on the shape of the part, we can regu-
larly notice a 5 points hardness difference between
Shore A and IRHD measurement done on the part.
This difference can even be extended to 10 points
difference in extreme cases. In general, IRHD re-
sults are inferior to Shore A results. That is why it is
common to use “75 Shore A compounds” to obtain
“70 IRHD part”. For example, parts moulded with
a “70 Shore A compound” can give finished parts
with a hardness from 62 to 65 IRHD, and therefore
out of the 70+5 IRHD tolerance.

IRHD hardness tester

IRHD or SHORE A ?

IRHD
ISO 48 defines all the different IRHD hardness
measurement methods. Techné uses the M
method (which stands for Micro-test) and
the CM method (with stands for Micro-test
on curved surfaces). These methods allow the
following measurements :

®m  Measurements ranging from 30 IRHD to

95 IRHD

B Measurement on curved surfaces if the

curvature radius is >0.8 mm

®m  Measurement on parts with at least 2mm

thickness. Some parts less thick can be ac-

cepted.

B Measurement located 2mm from all

edges if possible, otherwise as far away as

possible form the edges

B Measurement for 30 seconds.

SHORE A
The Shore A, defined by the US standard ASTM
D2240, is also used to qualify compounds.
This standard requires measurement method :
m  Measurement on parts with 6mm thickness
m  Measurement located 12mm away from
part edges
m  Measurement on a flat surface, not rough
®m  Measurement on a sample with two pa-
rallel sides
m  Measurement for 3 seconds
It is therefore impossible, in most cases, to
measure a part in Shore A according to the

QSO 48 standard.

/Techné
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IRHD scALE

SOFT

IRHD 30 40 50 60

HARD

70 80 90 95

The most widely used hardness

C) Specific gravity

he density or specific gravity is the ratio in
between the weight of a volume of the measu-
red material and the weight of an equal volume of
a reference substance, usually pure water.
Techné uses a densitometer to check the specific
gravity of its materials.

v Specific gravity calculation

If one is not equipped with a densitometer, it is
however possible to measure the volume of a part
by immersing it in water and measuring the weight
of the volume of water displaces (Archimedes’
principle).

d : Density (or volumic mass, the

P density of water is equal to 1)
= — : Weight of sample
d P : Weight of sampl\
\V V : Volume of sample

MOST WIDELY USED DENSITIES

Cracks appear after

NBR 115-1,32 ozone or UV exposure.

Material swells in con-

EPDM tact with oil (1/2 h))

1,05 - 1,20

FKM 1,80 - 2,20 | Material does not burn

Material does not burn,

R 1,35-1,45 self-extinguishing

Silicone | 1,00 - 1,70 | Material grips

Techné \

Densitometer

Scale

v Identification

With a simple density measurement, it is some-
times difficult to identify a material. Indeed, some
rubber densities are similar to others. By knowing
how and where the seals were used — temperature,
pressure, environment (water, oils, air etc...) — it is
possible to identify the material that was used.
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d]) Temperature resistance

lastomers are characterised by their temperature use range. Some may be available with an extended tem-
perature range. For example NBR is usually down to -25°C, however Techné can provide low-temperature
NBR that will work in temperature as low as -40°C or even -50°C.

COMPARISON TABLE
Te 350

300

250

200

150
100 u

50 u

0 j 7
-50

-100

NR NBR HNBR  XNBR IIR EPDM CR  AEM/ACM  VMQ FMVQ FKM FFKM PU

This information is on a guidance basis only. Do not tend simultaneously to the limit of all the properties of the
material. For very high or very low working temperatures, consult our technical department.

/Techné
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e] Compression set

v Principle

hen compressed, rubber parts show a plastic
and an elastic deformation range. To deter-
mine the elastic recovery of the rubber, Techné
measures the compression set.
This is also used to evaluate the quality of the
vulcanisation.

BN
LN
[@\]

Rubber at the free state

The compression set test is performed according
to the ASTM D395 B. Principle: the specimen is
compressed by 25% in a special mounting for a set
time and at the maximum working temperature.
The specimen is therefore aged for 24, 48 hours
or more.
The lower the result, the better the compression
set is:
m the material has a good shape memory if
the compression set is close to 0%
= the material has a bad shape memory if the
compression set is close to 100%.

f] Tear strength

Rubber compressed to 25%

Resuming position of the elastomer
to the free state

v Compression set on material
datasheet

The compression set shown on the material da-
tasheets were measured on slabs with 6mm thic-
kness. Tests performed on O-rings are not as good
because they are not as thick and the shape is dif-
ferent. The compression sets on shaped parts are
not defined in any standard. It is possible, howe-
ver, to test these parts but it will be for information
purpose only.

It is usually considered that the compression set
obtain on the finished part is good as long as it is
no more than 2 times higher than the results on
test slabs.

ear strength according to ASTM D624/B determines the sensitivity of elastomers to stress concentrations
due to cuts and tears (measured in N/mm). This feature has no link with tensile strength or elongation at
break. Tear strength is often useful to characterise materials used for membranes or diaphragms.

Techné \




RuBBER SEALS | Materials

g) Tensile strength

v Principle

The aim is to measure the force needed to tear a
standard slab (according to ASTM D412/C dumb-
bell shaped slabs) during a regular traction. The
tensile strength (called “T”) is measured in MPa
whereas the elongation (called “A”) is measured in
% of the initial size of the test slab.

For tests on O-rings (ID mini 60 mm) or slabs,
Techné uses a dynamometer which is equipped
with motorised wheels in order to distribute the
constraint.

The elongation at break measured on O-rings
will not be as good as the elongation measured on
test slab (50% of what is indicated on the material
data sheet).

Material hardness has a big influence on elonga-
tion at break and tensile strength.

m For alow hardness : A high, T low
m For a high hardness : A low, T high.

v" Automatic assembly

When seals are automatically assembled, customer
requirements concerning elongation at break must
be taken into account. Techné provides specific
compounds on which a surface treatment can be
applied in order to make assembly easier. (see
“T-lub” page 53).

Vibration bowl feeder

—~ 11

= 10 -

> 9 //

S 8 Y,

o7

E & /

£ . /

Z /

z ¢ P4

S 3

S 2 r/

21—

8 O 200% 400%
Elongation (%)

Dynamometer is carrying
out a test of elongation on
an O-ring

Example of a tensile curve
on a O-ring
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) Ageing resistance

To choose the appropriate compound, the fluids
in contact with the seals must be analysed. It is
therefore important to specify the environment in
which the rubber will be working in.

A material that is not appropriated will have direct
influence on the efficiency of the sealing: hardness
modifications, elongation reduction, loss of tensile
strength, swelling or retraction of the rubber part.

According to the ASTM D471 standard, test slabs
are placed in a fluid for a given amount of time
(24, 48, 72.... hours) at a given temperature. After

ageing we measure variations of:
Hardness

Volume

Tensile strength
Elongation

Weight.

RESISTANCE TABLE OF USUAL FLUIDS

1 1 3 1

v Fluid resistance

In order to avoid testing a lot of different fluids,
reference fluids have been created:

m  Air, Water, steam

m ASTM 1, 2, 3 oils

m Fuel A, B, Cetc...

The table below gives the indicative resistance to
these fluids. For specific fluids (alcohols, chemi-
cals, solvents...), refer to the chemical compatibi-
lity tables at the end of this chapter (see page 130).
These chemicals compatibility indicators are given
on guidance bases only. Techné recommends to all
its customers to make trials with the chosen mate-
rial and the fluid used.

Mineral oil 100°C 4

PAO oil (poly-alpha-oléfines) 100°C 4 1 1 3 1
PAG oil 100°C 2 2/3 1/2 3 1
Silicone oil 100°C 2 1 1 4 1
Vegetable oil, animal fats 80 °C 2/3 1 1 2/3 1
Kerosene 20°C 4 1 2 4 1
Acetone 20°C 1 4 4 4 4
Water 20°C 1 1 1 1 1
Water 100°C 1 2 4 1 2/3
Aqueous glycol 100°C 1 1 4 1 2
ATF oil 100°C 4 1 4 3 1
Reference oil ASTM1 100°C 4 1 1 2 1
Reference oil ASTM2 100°C 4 1 1 2 1
Reference oil ASTM3 100°C 4 1 1 3 1
ATE Liquid (Brake Fluid) 100°C 1 4 4 2 4
Fuel A 60°C 4 1 3 4 1
Fuel B 60°C 4 2/3 4 4 1
Fuel C 60°C 4 4 4 4 1

1 :excellent, 2 : good resistance, 3 : average, 4 : to avoid.

Techné \
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v" About hydraulic fluids

The above table gives the elastomer resistance with the most of hydraulic fluids.

Maximum temperature admitted (C°)

Only ensure power trans-
HH Uninhibited pure mine- | mission, not protection nor
ral oils without additives | lubrication. Not used a lot
anymore
Mineral oils with en- | Excellent performance with
HL hanced  anti-oxidation | water. Used under low pres-
properties sure systems
5o} L
k) © Same properties as HL ) . .
— = HM | oils but with enhanced Widely ~ used i high | 100 130 150 110 | 200 / 150
— 5 ¢ i pressure systems
o 0 wear proof properties
2| =
same properties as HM | e 0 e
oils, but with enhanced - .
HV B perature variations. Used in
temperature  viscosities -
roperties naval and automotive indus-
prop tries. Most widely used oils
Same properties as HV | Used in systems where sli-
HG | oils, but with anti-stick | ding and hydraulic parts
lip properties have a common circuit
Oil emulsions in water
HFAE (more than 95% of
water) Used in large hydraulic
systems with a high leak 60
risk. Hydraulic presses
Aqueous chemical
HFAS (more than 95%water) 60 60 60 40 60 60
3
= Oil emulsions in water
k) HFB (more than 40% of Rarely used /
Q < water)
S £
I
- % Aqueous polymers Most widely used. Used in
9, = solution (polyethylene industrial systems where
- 2. | HFC glycogen or polypro- maximum temperature 60 60 60 / 60 / 60
§ pylene) with more than does not exceed 60°C with
i" 35% water average pressures
Synthetic fluids without Used in high temperatures
il based on phos- and high pressures systems / / 100 / 100 100 100
phoric esters
Synthetic fluids of dif-
HFOU ferent composition 100 / 100 / 100 / 100
HETG “vegetable oils” Agricultural and forest 80 80 80 80
applications
ﬁ
= Wat tecti li
= ater protection applica-
§ %, HEPG Polyglycols tions
2 F 60 60 /
Q| €
%2}
- $ HEES Synthetic esters Construction machinery 100 | 100 100 100
o
2
Polyaphaolefins and
HEPR hydrocarbon products

| Techné
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v Ozone

When talking about ageing, ozone resistance is to be taken into account. Certain materials have an intrinsic
resistance to ozone, and others don’t (depending on customer requirements, Techné uses anti ozone additives).

Ozone resistance tests are defined by the ASTM D1171:

The test parts are stretched and placed in an ozone chamber where following parameters are inspected :

m  Temperature
® Hardness
m  Ozone concentration.

After testing, the test parts must not show any cracks.

v Storage

RuLEs
Storage conditions have a direct influence on the
mechanical properties of the part. The ISO 2230
outlines strict storage conditions.
Rubber must be protected from:
m Direct light and UVs
® [onising radiations
m  Ozone (no mercury lamps, avoid combus-
tion gases and proximity with electric motors)
® Fluids and steam
m Squashing.
Storage temperatures must be in-between 15°C
and 25°C, in a ventilated area. The seals must not
be stretched or mounted when stored.

SHELF LIFE ACCORDING TO ISO 2230

NBR
HNBR EPDM
NR ACM FKM
PU (AU/EU) AEM VMQ
CR FVMQ
IR

The storage period can be increased of:

m 2 years for the 5 years group

m 3 years for the 7 years group

m 5 years for the 10 years group.
This extension of shelf life is subject to complete
inspection of the part. This testing is done to verify
that the parts have kept all their properties.

Techné \
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Qils
a] NBR [NltrllE] Tensile Resfiianee Temperature

strength Resistance

Ozone resistance

CHARACTERISTICS

| ) ) . Elongation & outdoor ageing
Because of its excellent oil resistance, low price at break

and good mechanical properties, NBR is the
most used rubber. Compression Terr

ESt Resistance
UsEs
. Steam by

u HydraUIICS . . resistance Chemical res;satsalsse

m Water treatments (EPDM is advised for resistance

drinking water applications)

= V-seals 4 : excellent, 3 : good, 2 : average, 1 : bad, 0 : to avoid

m  Gases (with EN 549 certification).

DEVELOPMENTS

Techné has a number of specific NBRs: (@D
FIYA 54

m  With enhanced wear resistance
m  Ozone resistant

® Low temperature (-40°C /-50°C). WRAS @

tl] HNBR (Hydrogenated nitrile]

Oils
) Resistance
Tensile Temperature

CHARACTER[STICS strength Resistance
HNBR is used when NBR finds its limitations.
HNBR has a wider temperature range, for an equi-

Ozone resistance

o 0 . . Elongation .
valent oil resistance. Ozone resistance is also bet- T ok & @uikloar e
ter.
Compression Tearr

U SES i Resistance

m Box seals

® Pneumatic because of better wear resis- Steam . Abrasion

tance resistance Chem[ca| resistance

resistance

m Biodiesel, LPG.

DEVELOPMENTS 4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

Techné has a number of specific HNBRs with an
even better wear resistance.

| Techné
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C] EPDOM (Ethylene propylene diene monomer]

CHARACTERISTICS PEROXIDE EPDM
Thanks to its excellent resistance to outside condi- Oils
tions (U.V,- ozone resistance, etc), and its excgllent Tonsile Resistance Termperature
compatibility with water and steam, EPDM is the strength Resistance
second most used rubber in the sealing world. It is
ifi Ozone resistance
the most certified rubber. E,o:gbaﬁoﬂ Qrone essance
at brea

UsEs

®  Plumbing, domestic or drinking water Compression Tear

set

(see Techné’s approvals on page 44) Resistance
m Steam resistance
m Chlorinated water, UV, ozone resistance resif;e:crz Chemicl 2‘::‘32;
m Home appliances resistance
m Aseptic seals with FDA, USP VI and
1935-2004 apPrOVals 4 :excellent, 3 : good, 2 : average, 1 : bad, 0 : to avoid
m  Clycol based brake fluids resistance.
EPDM can be stored outdoor or in contact with
ozone.
PEROXIDE OR SULFUR CURED EPDM
The working temperature of your application
will help Techné to choose in between sulfur
cured EPDM (+ 100°C) or peroxide cured EPDM
(+150°C). SULFUR EPDM
Qils
Tensile Resistance Temperature
strength Resistance

Ozone resistance

Elongation & outdoor ageing

at break

Compression
set

Tear

Resistance
Steam Abrasion
U.S. PHARMACOPEIA resistance : resistance
Us The Standard of Quality ** Ch?mlCa|
resistance

CE 1935/2004

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

Techné \
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lj] FKM (Fluoro elastomer)

CHARACTERISTICS
FKM is the reference rubber when high tempera- ol
ture or chemical resistance is needed. It is very : Resistance

. . .. Tensile Temperature
resistant to UVs, ozone, and outside conditions. strength Resistance
It is also very resistant to oils as well as fuels.

Its main weakness is its poor resistance to low tem-

Ozone resistance

, . Elongation & outdoor ageing
perature. However Techné proposes special low at break
temperature FKM to meet your needs. (See table
beIOW). Compression Term
St Resistance

Usks

o o q a 0no St :
FKM is unavoidable in the following conditions: esistance Abrasion

H Chemical resistance

m High temperatures resistance

m Chemical resistance

u Hydraullcs 4 : excellent, 3 : good, 2 : average, 1 : bad, 0 : to avoid

m Rotary sealing

m Hydrocarbon gases with gas approvals.

DEVELOPMENTS IE-)A_ @ Q?

Techné has a number of specific FKM for steam
water, biodiesels, LPG, etc., applications.

DirrerReNT FKM comMPOUNDS

. 66% 68% 70% 66% 70% 64% 67% 67% 65%
Fluld Fluorine Fluorine Fluorine Fluorine Fluorine Fluorine Fluorine fluorine fluorine
. copolymer | terpolymer | terpolymer | terpolymer | terpolymer | terpolymer low T° non VF2 very low T°C
& E nvironme nt terpolymer terpolymer terpolymer
peroxide cured
Aliphatic hydrocarbons, chemicals 1 1 1 1 1 1 1 1 1
Aromatic hydrocarbons

Y 2 1 1 1 1 2 1 1 1

(toluene, etc.)

Motor & aircraft fuel 1 1 1
(pure without alcohol)

Motor fuels containg 5-15%
alcohol & ethers (methanol, 2 1 1 1 1 2 1 1 1
ethanol, MTBE, TAME)

U 10 300% metharol NRop2 T2 T NR T L L
Engine lubricating oils (grades SE-SF) 2 1 1 2 1 1 1 1 1
Ergebag o EEEEREEER R
g\tgﬁn(stm, HNO3), hot water, | 4 9 5 1 1 1 : 1 1
fsic, basic, caustic or amines NR | NR | NR | NR | NR | NR | NR | 12 | NR

Low molecular weight carbonyl,

300% Concentration (MTBE, MEK, NR NR NR NR NR NR NR 1-2 NR
MIBK, etc.)

Low temperature sealing ° ° ° o o ° o o o
capability TR-10 test. -17°C | -14°C | -7°C | -15°C | -6°C | -30°C | -24°C | -11°C | -40°C

1 :excellent ; 2 : good ; 3 : low ; NR : not recommended

| Techné
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E] FFKM (Perfiuoro elastomer)

CHARACTERISTICS

m FFKM is used when FKM finds its limita-
tions. FFKM has better resistance to high tem-
peratures, for an almost universal chemical
compatibility (except with fluorinated pro-
ducts such as freons). Techné suggests FFKM
only when it is the only solution as it is by far
the most expensive rubber.

Uses
m  Chemical/petrochemical applications
m  High temperature steam applications
m Dye or paint applications.

ﬂ VMQ (Silicone]

CHARACTERISTICS

Silicone has the widest temperature range
(-50/+200°C) so it is often used in low as well as in
high temperature applications.

Usks
® Food industries (available with FDA appro-
vals)
® Medical devices (available with USP VI
approvals)
= Very low temperature
m Aseptic seals.

Silicone offers a weak resistance to oils and chemi-
cal products. Depending on the fluid used, Techné
proposes FMVQ (fluorinated silicone) which offers
a better resistance.

l;]] FVMI:] (Fluorosilicone)

CHARACTERISTICS

Fluorosilicones has the same characteristics as sili-
cone especially its temperature range (-50/+200°C)
but offers a very good chemical and oil resistance.

UsEs
m  Automotive industry
®  Aerospace industry.

Techné \

Oils

. Resistance
Tensile Temperature

strength Resistance

Ozone resistance

Elongation & outdoor ageing

at break

Compression
set

Tear
Resistance

Steam
resistance

Abrasion

Chemical resistance
resistance

4 :excellent, 3 : good, 2 : average, 1 : bad, 0 : to avoid

Oils
. Resistance
Tensile Temperature
strength Resistance

Ozone resistance

Elongation & outdoor ageing

at break

Compression
set

Tear
Resistance

Steam
resistance

Abrasion
Chemical resistance
resistance

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

]
U.S. PHARMACOPEIA
r D A_ The Standard of Quality
CE 193572008
Oils
X Resistance
Tensile Temperature
strength Resistance

Ozone resistance

Elongation & outdoor ageing

at break

Compression
set

Tear
Resistance

Steam
resistance

Abrasion
Chemical resistance
resistance

4 :excellent, 3 : good, 2 : average, 1 : bad, 0 : to avoid
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h] CR (Chloroprene]

CHARACTERISTICS

CR has the property of being a self-extinguishing rubber, oile
as well as being highly resistant to outside conditions, Tensile  ReENCE o erature
0ozone and OiIS. strength Resistance
Ozone resistance
U SES . . o 9 Hlenggiitar & outdoor ageing
m Electronics which require flames resistance and at break
UL approvals
m Contact Wlth freon Compression Tear
® Naval. set Resistance
. Steam Abrasion
resistance Chemical resistance

resistance

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

i] ||R (Butyl elastarmer])

CHARACTERISTICS

[IR has a good resistance to outside conditions, oils

ozone and ageing. It has a good compatibility to Tensile " qemperature
glycol based brake fluids but not with oils. It is strength Resistance

however gas proof.

Ozone resistance

Elongation & outdoor ageing
USES at break
= Gas proof
m Steam (valves) Compressferl o
m  Outdoor sealing. R
ASteam Abrasion
resistance el resistance

resistance

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

| Techné




RuBBER SEALs | Materials

lastics or thermoplastics are often used with rubber to obtain a better sealing. It is therefore important to

understand their properties.

a] PTFE (Polytetrafluoroethylene]

CHARACTERISTICS

Virgin PTFE has the smallest friction coefficient. It
also has an almost universal chemical compatibi-
lity, and a very wide temperature range (either low
or high temperature, from -200°C up to +250°C)
However, it has a poor wear resistance and creeps
under load.

To overcome these problems, Techné proposes
PTFE charged with bronze, carbon, glass, graphite,
MoS2, etc.

Usks

PTFE is often machined to make back up rings.
When PTFE is part of a sealing system, it is often
associated with a rubber expander (or a metal
spring) to give it a better elasticity. (See Techné ma-
chined parts catalogue). Virgin PTFE is FDA and/or
USP class VI approved.

D] TPU (Thermoplastic polyurethane]

CHARACTERISTICS

TPU (or PU) are thermoplastic elastomers that
combine the elastic properties of elastomers with
the mechanical properties of plastics.

The most important properties of PU are its
excellent wear resistance. Those properties make
this material perfect for machined seals that fit all
hydraulic or pneumatic applications.

Two Ttypes or TPU

AU (polyester): has a very good resistance to oils
despite being subject to hydrolysis.

EU (polyether): is not subject to hydrolysis but has
a lower resistance to oils.

Techné \

Oils
X Resistance
Tensile Temperature
strength Resistance

Ozone resistance

Elongation & outdoor ageing

at break

Compression
set

Tear
Resistance

Steam
resistance

Abrasion
Chemical resistance
resistance

4 :excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

U.S. PHARMACOPEIA
|-= D A_ U The Standard of Quality
CE 1935/2004
Oils
X Resistance
Tensile Temperature
strength -i Resistance
. ‘ Ozone resistance
Elongation B> & outdoor ageing
at break

Compression
set

Tear
Resistance

Steam
resistance

Abrasion
Chemical resistance
resistance

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid
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n order to meet international standards, Techné offers a wide range of certifications adapted to all applica-

tions.

a) Main standard organisations

FDA FDA

he Food and Drugs Administration is a govern-

ment agency, supervised by the U.S. Depart-
ment of health, which is responsible for the im-
plantation of the federal laws concerning food,
drugs, and cosmetics. Seals in contact with food
and drugs must comply with rules issued by the
FDA.

USP e Sendol Gy
The United States Pharmacopoeia is an inde-
pendent scientific public health organisation. It is-
sues the official standards for drugs sold and health
products manufactured and/or marketed in the US.
The USP is one of the most recognised pharmaco-

poeias, which makes it a worldwide reference.

3-A

3-A Sanitary Standards, Inc (3-A SSI) is an Ameri-
can organisation that sets health standards affec-
ting all dairy and food equipments in contact with
consumer products. Its purpose is to protect consu-
mer products from contamination and ensure the
cleanability of all surfaces.

The seal must already comply with FDA regu-
lation before being eligible for a 3-A certifi-
cation.

NSF @

The NSF is a worldwide known organisation for
its certification services related to health and
safety. Registration with the NSF ensures that
products can be safely used in food environ-
ments.

The evaluation includes a toxicological exa-
mination, an assessment of the accuracy of the
labels and safety data sheets.

WRAS WRAS
The Water Regulations Advisory Scheme (WRAS) is
the British approval organisation for the water in-
dustry. Tests are conducted in certified laboratories.

DVGW DVGW
Deutsche Vereinigung of Wasserfaches und Gas
(DVGW) is a german independent organisation for
the self regulations of the water and gas industry in
Europe. It publishes the UBA and W270 test stan-
dards for elastomers.

ACS @

The Accréditation de Conformité Sanitaire (ACS) is
a French health standard organisation concerning
drinkable water. The standard is used for rubber
and plastics in contact with drinking water. The
criteria are defined in the French AFNOR XP P41-
250 standard, parts 1 to 3.

CEN & ISO ceni e
The CEN or European Committee for standardisation
is an organisation that harmonises the European stan-
dards. Its national members are also members of the
International Organisation For Standardisation (ISO).
It contributes to the goals set out by the EU and the
EFTA countries though the development of European
technical, EN standards or euronorms. It publishes
for elastomers, EN 681-1 (drinking water), EN 549
and EN 682 (gas service). These standards are dis-
closed in France by AFNOR.

CE Wt
Conformité  Européenne, means «European
Conformity», formerly EC. The European Union
describes its own standards following regulations
and determines if substances or products can be
used in Europe. Regarding the food compatibility,
the CE regulation 1935/2004 describes the dif-
ferent standards to be met.

The European Union also publishes the REACH
directive (Registration, Evaluation and Authorisa-
tion of Chemicals), which concerns the substances
used in elastomers.

OTHERS

KIWA (drinking water — Netherlands), QAS (Austra-
lia-drinking water), TGM (drinking water-Austria),
UL (Flame Resistance — America), EN 45 545 (Rai-
Iway industry), NF L 17107 (Aeronautic industry).

/Techné
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b) Main certifications

Standard

Certification

Designation

FDA

FDA

The elastomer seals shall comply with paragraph
21 CFR 177.2600. If the compounds match with
the positive list, the seals are FDA approved.
However for a FDA certification, a migration test
is necessary.

Food

NSF

NSF 51

A formulation review is performed to check if the
product meets the minimum requirements of hy-
giene for use in food processing facilities.

CE

1935/2004

Positive list and microbiological testing on finished
product that may be in contact with food.

Medical USP

USP classe VI

An assessment that includes in vivo tests of biolo-
gical reactivity. This validates the elastomer’s com-
patibility with pharmaceuticals.

NSF

NSF 61

Requires the communication of the complete for-
mulation and the toxicological results of a third
party laboratory are reviewed by the NSF.

DVGW

UBA 1.3.13.

Positive list + taste and extraction tests.

W270

Microbiologic analysis.

W534

For products that are in contact with plumbing
connections. The elastomer must already be UBA
& EN681-1 approved. Then it undergoes a strict
compression set test to ensure its durability.

WRAS

WRAS

The approval of non-metallic materials in contact
with drinking water is defined by the BS6920:2000
standard. This standard requires compliance with
a positive list, a microbiological test, hot water
and extraction test.

Drinking water

ACS

CLP

Compliance with a positive list. For seals with an
outside diameter that is less than 63mm, only.

ACS

CLP + Migration test. Certification defined by
AFNOR XP P41-250, part 1 to 3.

EN

EN 681-1

A certification for seals used in water pipes. It is
divided according to use:

- WA: For cold water (50°C max)

- WB: For domestic hot water (continuous ser-
vice up to 110°C)

- WC: For non drinkable cold water (45°C conti-
nuous service, 95°C intermittent service)

- WD: For non drinkable hot water (110° C max
continuous service).

Techné \
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Standard

Certification

Designation

European standard for products in contact with
gas. It includes tests for:

- Hardness

- Tensile strength and elongation

EN EN'549 - Compression set (low and high temperatures)
- Air and ageing resistance
- Gas resistance
- Lubrication resistance (ASTM 2 oil)
European standard for products used in pipelines
and connectors that deliver gas and liquid hydro-
carbons.
They can be classified according to the application:
» - GA: Gas fuels
ly°] - GB: Gas fuels and liquid hydrocarbons
&) - GO: H type aromatic hydrocarbons (gas fuels
containing condensates).
Working temperatures:
- From -5 up to 50°C (GA, GB, H)
EN EN 682 - From -15 up to 50°C (GAL, GBL)
The laboratories test the following properties:
- Hardness
- Tensile strength and elongation
- Compression set (low and high temperatures)
- Air and ageing resistance
- Stress relaxation tests
- Volume variation in FUEL B
- Volume variation in IRM 903 oil
- Ozone resistance.
This standard classifies plastics and elastomers
according to their degree of flammability:
- HB:slow combustionrateonahorizontal sample;
combustion rate <76mm/min for a 3mm thickness
- V2: burning stops within 30 seconds on a verti-
cal sample; drops of burning material are tolerated
- V1: burning stops within 30 seconds on a verti-
O cal sample; drops of material are tolerated as long
= uL UL 94 as they are not burning
- - VO: burning stops within 10 seconds on a verti-
cal sample; drops of material are tolerated as long
as they are not burning
- 5VB: stops burning within 60 seconds on a ver-
tical sample; drops are not tolerated; however, a
hole can develop on a specimen sheet
- 5VA: stop burning within 60 seconds on a vertical;
drops and holes are not tolerated on a specimen sheet.
Defines technical expectations: resistance to fire
Railway EN EN 45 545 and smoke for products and materials used on
trains.
This standard classifies elastomers to answer the
Aeronautic NE NE L 17107 expectations of aerospace industry. Possible appli-

cations and limits are given according to each rub-
ber category. (see file page 45-47)
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c) Techneé certifications

- :
2 £
— = c Q
(1] 4 & <+ g =
o = [ =3 = Z
= > =g =) ]
g g RN EE
(s] < o N =2 ccn*?
b a2 2] <7| = | &%
[ = (=== — O =
&o / 666126 X X
*g / 666138 X X
) / 66667 X X X X X X
CR | 70 [ 334714 | l l l l l l I l l l l l l
EPDM | 50 | 1178022 | X | \ \ \ \ \ \ \ \ \ \ \ \ \
40 334332 X X X
50 72732 X
60 117031 X X X X X X
60 11774 X X X
65 334501 X X X X X
dd
a 70 117029 X X X X X X X X X X
>
5 70 117049 X X X X X X
5 70 117074 X X X X X
o
b3 70 11720 X X
a
& 70 11743 X X X X X X X X X
70 334137 X X X X X X X
70 334601 X X
70 334701 X X X X X X X X X
75 72743 X
80 11714 X X X X X X
= o
2515
OXE
&22% 70 | 334607A | X X
E o
60 117011 X
60 11748 X
60 11775 X
60 334666 X X
65 007701 X X
70 11700 X
p3
S 70 11750 X
(Y
70 72733 X X
70 334786 X X X
80 33466 X X X X X
80 73257 X X
80 73272 X X X
85 87811 X X
40 334447 X
40 72748 X X
50 | 334729A X X
50 72747 X X
60 117061 X X X X X X
o 60 72730 X X
=
b3 60 72750 X X
60 72751 X X
70 117070 X X X X X
70 1178001 X X X X
70 72729 X X
70 72731 X X
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= .
2 £
= )
(2] g g + |E g
8 = ol T |=Z
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& g 55| 2|8
(-] < S22 9 0.2
E a < 3 =) SR
[ 0 o — O =
70 334368 X
o
> 80 334144 X X X
=
80 72749 X
= 50 334602 X X
o s
SE| 8 334536 X X
<
=g 80 334603 X X X
60 11703
60 117062
60 11761 X
70 117017 X
70 117020 X X
70 117051 X X X X X X
= 70 11713 X
z 70 11723 X X X X X X
70 11788 X
70 | 3340128 X X
70 72752 X
80 117107 X
80 | 3340758 X X
7 95109 X X
w / 95143 X X
e
= / 95101 X X X X X X X X
23413 X X X X X
=
W <
EEL| 23322 X X
=
Non-exhaustive file — Approvals may change without customer prior agreement or information.

d] Techne certifications for aeronautical applications

Designa- " . %
'8 d v Typical use &
tion = 2 E ]
o = < g - o
= o= c £ < =
o o g g Medi ‘B
- @ s L Z o = € edium @
o .2 S ) g ET| =8 g
2 = o @ S|es -
-~ =}
= E L L= (3] g c D % AfrR Limited o
& = (o] andards o
=] c -g 3] o o8 2 Definition Standards use =
o s
=] =) = O L@ | &E O
1
NR/SBR| ~ ) B . B ) ) ) ) B ) B )
20A5 => 01.4150.xxxx
5-6 | 20A6=> 0141600 | 208> => 72704 30/ 30/
A | 7-8 | 20a7 = 014170.0xx | 2086 =>72705
20A8 = 01-4180‘ 20A7 => 72706 +120°C | +140°C
9 S e o | 20A8 => 72707 21A-21B | Mineral based
20A9 => 01 419000 26B-26C | hydraulic fluid
20 NF L17-120 Y N DCSEA 415
) 60C-61D and synthesis
0B5 =>01.4151.xxxx 20B5 => 72708 65C hvd b
5-6 | 20B6 =>01.4161.xxxx = ydrocarbons 50/ 50/
20B6 => 72709
B 7 -8 | 20B7 => 01.4171.x000¢ +100°C | +120°C
20B7 => 72710
9 20B8 => 01.4181.xxxx 20B8 = 72711
20B9 => 01.4191.xxxx B
- Resistance to
Petroleum fuel other mineral - Poor resistance
21A6 Diesters based petroleum to atmospheric
21A6 =>01.4162.000¢ | _ lubricants DCSEA 118 fluids : excellent P P
A | 677 | 21A7 => 014172000 eoanore. 100-130 fuel | DCSEA T34 | 20/ 20/ | 10 average agents
8-9 | 21A8=>01.4182.xxxx P AR 3407 | +120°C | +140°C | gepending on - Forbidden use
g 21A9 => 01.4192.xxxx 21A7 =5 72712 60C- 61D P4 AIR 3514 the category ; with hydraulic
(o] Z 21 NFL17-121 63D - 65C Turbir)e synthe- _ Resistance to fluids typg
668 tic oil phosphoric
some types of P
halogenated ester (Permanent
Petroleum fuel DCSEA 118 solvents, to or temporary
4-6 | 21B4=> 01414300 100-130 fuel DCSEA 13. 40/ 20/ | ethylene glycol \mmersion, pro-
B 21B6 => 01.4163.xxxx | 21B6 => 72713 4 100°C | +140°C ©8YCOL | ections, etc.).
8 2188 == 01.4183 JP1 AIR 3407 based liquids :
U X P4 cooling system.
i -50/ -50/
23 B 7 23B7 => 01.4174.xxxx | 23B7 =>72714 | NFL17-123 - ID‘e.S’e's AIR3514 | 50ec | 4140°C
ubricants
21A-21B Mineral based 50/ 50/
_ 26B - 26C hydraulic fluid DCSEA 415 oot !
24 B 7 24B7 => 01.4175.xXxx NFL17-124 60C-61D and synthesis +120°C | +140°C
65C hydrocarbons
25 B Suppressed class
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Designa- c
'8 - Typical use
tion = £ @
3] ) 2
R @
45 .E =
o = = < Medium )
5 = g = =
17 2 2 L Z . =E 2
2 S O '2‘ sT| =& g
= e 2 3 =3 Long Limited 3
) = - o2 = = Definition | Standards o 5]
=} = ] c S @D — use use =
[%) 2 o & @ o -
] ] ) = o= S o
= 5 - o B - o
— Resistance to
other mineral
26B6 => 01.4960.xxxX based petroleum
g | ©-7 | 26B7=>01.4970.xx0 . . . -30/ =50/ | fluids : excellent
8-9 | 26B8=>01.4980.xxxx +120°C | +125°C | to average
26B9 => 01.4990.xxxx depending on the .
category ; — Forbidden use
Resi with hydraulic
oz — Resistance tfo fluids type
=) g some types of hosphori
NZ 26 N Petroleum fuels halogenated Es(zflzl’g:lmcanem
T solvents, to ethy- oF tempora,
lene glycol based | porary
liquids : cooling EmTerSIon{ p)ro-
N jections, etc.).
system ;
26C6 =>01.4961.xxxx 20/ 40/ 7)/ Improved
c 6-7 | 26C7 =>01.4971.xxxx R _ - +150°C | +175°C | resistance to
8-9 | 26C8=>01.4981.xxxx atmospheric
26C9 => 01.4991.xxxx agents and to
peroxide fuels.
— Air circuit ;
31B3 => 01.4430.xXXX Atmospheric — Resistance “{ — Poor resistance
208 - 238 agent flame propaga- | o fuels and
- 31B4 => 01.4440.xxxx | 31B4 =>72739 8 S .
3-4 24B - 50D tion: average to | petroleum fluids
31 B 5.6 | 31B5=>01.4450.0000 | 31B5=>72736 | \c\10 1y | ‘o sup | Petroleum fuels AIR 3512 -40/ 40/ 1 ovcellent : ith weak and
- 31B6 => 01.4460.xxxx | 31B6 =>72740 - ) Turbi d AIR 3560 +100°C | +120°C ! with weal an
7 -8 | 31B7 => 01.4470.xxxx | 31B7 => 72741 60C- 61D urbine an — Resistance average aniline
-4 31B8 => 01.4480.xxxx 63D piston engine to the different points in case of
62 O . ' oil fluids projec- total immersion.
tions
— Use only
-30/ =30/
32 _ 32A5 => 01.4451.xxxx R -~ . : - o o - dedicated to the
A 5-7 30A7 —> 01 4471 3000 NFL17-132 Dielectric use +100°C | +120°C typical use
— Poor elasticity
) limiting the pos-
6.7 | f86=>014560.000 Hycrauic fluid . f‘ReSIstﬁnC_e to Zibilities of ulsingd
- 41B7 => 01.4570.xxxx _ . _ - - atmospheric lynamic seals an
41 B 8-9 | 41B8 = 01.4580.xxxx 41B8 =>72715 | NFLI7-241 | 42B-44B Phospl:orlc ester +150°C | agents; profiles ;
= e
4189 => 01.4590.xxxx s — Air circuits. ~ Forbidden use
with petroleum
fluids.
<+ 0 42B5 => 01.4551.xxxx . - Resistance — Not recom-
[-. 5-6 | 42B6 => 01.4561.xxxx Atmospheric 55/ 55/ to fluid mended in immer-
L 42 B 7 -8 | 42B7 =>01.4571.xxxx - NFL17-242 41B agents - +125°C | +160°C | projections, sion in fluids like
9 42B8 => 01.4581.xxxx Hot air type phosphoric | phosphoric ester
42B9 => 01.4591.xxxx ester. (shrinkage risk).
Hydraulic fluid — Resistance to
: -55/ -55/ i
44 _ 44B7 => 01.4572.xxxX R g Phosphoric - atmospheric _
B 7-8 44B8 => 01.4582.xxxx NFLIZ-144 ester type (colored +100°C | +150°C agents;
material) — Air circuits.
— Resistance — Poor mechani-
to high aniline cal characteristics
point petroleum limiting some
40D4 => 01.4240.xxxx . lubricants up to uses ;
4-5 | 50D5 => 01.4250.xxxx | ° 0D572'7>722724 A'";Zi'i'ﬁf " 55/ 55, | 150°C; ~ Forbidden use
50 D 6 -7 | 50D6 =>01.4260.xxxx 5006 —s 72718 | NFLI7-250 Hot air - 4225°C | +260°C | — Resistance to with fuels and
8 50D7 => 01.4270.xxxx 50D7 == 72725 Dielectri other petroleum petroleum fluids,
50D8 => 01.4280.xxxx - lelectric use fluids projections ; | in low and average
41B —Resistance to analine point,
phosphoric esters | in case of total
projections. immersion.
Atmospheric
_ agents 55/ 55/
o 52| D 5 32052 014251 | 52p5 => 72719 | NFL17250 Hot air - +200°C | +225°C | - Hot air circuits,
n > Good tear cabin access door
S resistance (except for Class — Average
Atmospheric 54; ) mechanical cha-
agents - Resistance racteristics, limiting
Hot air R =70/ -70/ | to high aniline some uses ;

53 D 5 | 53D5=>01.4252.00 | 53D5 =>72720 | NFLI7-153 - Good resistance +200°C | +225°C | pointpetoleum | _ poybicien use
to the flame Iubrlcanls up to with fuels and
propagation 150°C; petroleum fluids,

— Resistance to in low and average
ohter petroleum aniline point,
h fluids projections ; | in case of total
54D4 => 01.4243.xxxx Atmospheric . immersion.

sa | p |45 | 54D5=> 01425300 L7154 . agents . 55/ | 5/ | Ressancelo

6-7 | 54D6 => 01.4263.xxxx > Hot air +250°C | +300°C | P! “.SP‘,"”C esters
54D7 => 01.4273.xxxx Dielectric use projections.
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6 Fluororubbers

Designa- g
S8 - Typical use
tion = = 2
S v 2
R 5
- = = s Medium 2
3 = 5 = =
A = 2 = o _;3 2
z Q ] ) < =]
S = 2 S| = Limited -
5} _E " ‘é -g = Definition Standards use [}
'g O (7] o & 2 - =
Q i - 5 (=]
) = S} = [ @)
~ Forbidden use
with hydraulic
. fluids like
Petroleum — Resistance to phosphoric
fluids, hydraulic almospher}l\c .. | ester (permanent
fluids, lubri- agents, to hot air ;
p3 60C7 => 01.4370. g 20/ 20/ or temporary
< 60 | C | 7-9 | g0cs 2 01 4300 e | 60C7 =>72716 | NFLI7-260 cants, AIR3514 | 0ec | 4260°C | —Resistanceto | immmersion, pro-
[ N N fuels, etc. very different jections, etc.) ;
Diester lubri- fluids ; — Poor elasticity
cants — Dielectric uses. at temperatures
lower than +20°C
limiting some uses.
66B
— Poor mecha-
_ Resistance to nical characte-

. ristics limiting
atmospheric some uses :
agents, to hot ’

(o4 6106 => 01.426 6106 =>72721 fatde il o il e
_ 6 => 01.4264.xxXX 1D6 = > 727. uids, hydraulic 55/ 55/ with hydraulic
2 61 D 6-7 61D7 => 01.4274.xxxx NFL17-261 fluids, lubri- - +180°C | +200°C | ~ Good to fluids |¥ke
E =8 | 61D8 => 014284 xxxx | 61D8=>72722 cants, average phosphoric
fuels, etc. resistance to ester (permanent
petroleum fluids or temporary
depenfiing on immmersion,
the fluid. projections,
etc.) .
Halocarbons | 62 Smoking red e | el e
A 6 62A6 => 01.4265.XXXX - NF L17-164 - nitric acid - 450°C | +120°C - dedicated to the
typical use.
— Average mecha-
_ Resistance to nical characteris-
N tics, limiting some
. atmospheric Uses :
Petroleum flulds, agents, to hot ’
g h‘/llirzu_[ic fluids, 55/ 55/ air ; — Forbidden use
B _ ubricants, - - - ith hydrauli
2 63 D 6 63D6 =>01.4266.xxxx | 63D6 =>72723 | NFLI7-163 66B fuels, etc. +150°C | +200°C | - Good .‘0 ave- :;Zids ]};k;au ic
= Good tear rage resistance to phosphoric
resistance pe(roletfm fluids ester (permanent
depen.dlng on or temporary
the fluid. immmersion, pro-
jections, etc.).
— Forbidden use
with hydraulic
fluids like
phosphoric
Petroleum fluids, ester (permanent
o t
64C6 => 014361 xxxx hydraulic fluids, 20/ | 20/ oremporay

immmersion, pro-
jections, etc.) ;

R - : . i AIR 3514
64 C 6-8 | (aCh o 01 4381 xoxx | 4CB=>72717 | NFLI7-164 |flilirllscaer;::5

Diester lubricants

+230°C | +260°C | - Resistance to
atmospheric

agents, to hot — Poor elasticity
air ; at temperatures
lower than +20°C

— Resistantce to

very different tggmg some
fluids ; :
— Dielectri
usesle. e — Forbidden use
E ! with hydraulic
v — Improved fluids like
¥ creep resistance | phosphoric
compared to ester (permanent
Improved resis- 10/ 10/ Class 60°C. or temporary
65 C 8 | 65C8=>01.4382.x0 - NFL17-165 - tancetodiester | AR3514 | gnee | og0oc immmersion, pro-
lubricants jections, etc.) ;
— Poor elasticity
at temperatures
lower than +10°C
limiting some
uses.
— Heat and
resi;::nwcgrt]giold 30/ 35/ hydrocarbons
66B7 => 01.4373.xxxx . - R R resistance ;
B0 1 B | 758 | oo onasszon : NFLIZ-166 : in petroleum and +220°C | +250°C | _Resistance to -
N N hydraulic fluids, ;
fuels etc very different
fluids.
E Excellent resis- - Exceptional
tance to heat and ~ +5/ 0/ resistance to — Low tempera-
E 67 c 7 - B NFL17-167 B high temperature +300°C | +320°C | very different tures.
L engine oils fluids.
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1. COATINGS

i

® ®
T-surf T-Color

Cleanliness @ \ Identification
Electronic A Security
Automotive Marketing

Design

Pneurmnatic

Performance

Reduced efforts
Automatic mounting Service life
Time saving Energy saving

Economic A @ Oynamic app.
_» T-Coat®

Easy installation, cleanliness, low friction, identification, customisation, improved service life and sliding
properties are just as important as the sealing itself. In these cases, Techné becomes the best partner with
its coatings workshop.

Techné \




Russtr seaLs | Coatings

a) T-surf®

echné T-surf treatment guarantees seals free

from any contaminating substances which
could damage paint or electronic instruments.
They meet the cleanliness and non contamination
requirements of the electronic and automotive
industry. The original properties of the material —
mechanical properties, alimentary, and certifica-
tions- are preserved.

v' T-surf® SW

A thorough cleaning (with water and special de-
tergents) that removes all traces of impurity and
greasy substances from the treated parts. Mainly
used in industrial applications that requires an en-
hanced cleanliness.

v' T-surf® CRW

This treatment is performed in an ISO Class 7 clean-
room. It consists in removing all traces of impurity and
greasy substances from the treated parts. It is delivered
with a specially adapted double packaging. It is mostly
used in food related applications.

v' T-surf® UW

Ultra-sonic washing and packaging is performed
in an ISO Class 7 cleanroom. This treatment signi-
ficantly improves the cleanliness of the products. It
is widely used in the food and medical industries.

v' T-surf® L

This treatment is performed using an ion genera-
tor for an in depth decontamination of Techné’s
rubber parts. It is used on parts that are going
to be painted or that will be used in electronic
instruments.

Coating
preparation

| Techné
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b]) T-color®

A coloured coating is applied on the part. Before

doing so, the surface of the part is activated to en-

sure a better binding. This coating allows a better

identification of the seals while maintaining the

original properties of the elastomer. This coating Economical
also improves the friction properties of the part.

The colour resists to dynamic and mechanical

stress. Techné works with RAL and PANTONE co-

lour charts. Try it!

Mounting
aid

Dynamic

Cleanliness

v T-color® PG

This is a colourable PTFE based surface treatment 4 : excellent, 3 : good, 2 : average, 1 : bad, 0 : to avoid
that forms a dry, yet slippery coating. The chosen

colour will help for a quick visual identification.

The lubricating substances in the coating will ease

the mounting of the seals. The T-color PG also re-

duces the stick-slip effect. It is therefore perfect for

all dynamic applications.

2050
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c) T-Lub®

his coating eases the mounting of the parts for

a small additional cost. The deposited lubrica-
tion agents are not physically linked with the mate-
rial itself. After time, the coating is less efficient.
For all your dynamic applications, chose a T-coat
solution.

v T-Lub® SA

A transparent silicone oil based coating. This USP
Class VI alimentary coating has a viscous and shiny
appearance. This outstanding lubrication agent re-
duces the effort of assembly. It is exclusively used
as a mounting help.

v T-Lub® M

A MoS2 (molybdenum disulfide) based silver coa-
ting. This coating is dry and shinny. The solid par-
ticles on the surface of the part will considerably
reduce mounting efforts. This coating performs
well in high temperature and humid environments.
The possible migration on the surface in contact
also eliminates any sticking phenomenon.

v T-Lub®T

A pharmaceutical quality talc-based coating.
Talc is an excellent separation agent that avoids
parts sticking together. The talc particles fill the
interstices of the parts providing a slippery and soft
effect. Mainly used to help the assembly, it is an
economical solution.

Mounting
aid

Economical Dynamic

Cleanliness

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

v T-Lub® GA

A transparent coating made from PTFE particles. A
non-messy and slippery dry film is applied. It al-
lows an easy mounting, thanks to its dry and clean
lubrication. It is mainly used as a mounting aid.

Vibratory bow!
feeder




Rugser seaLs | Coatings

d]) T-coat®

T-coat® are a half-permanent or permanent lubri-
cating coatings. These coatings are able to meet
simple mounting requirements or high stress dyna-
mic applications. The parts will keep all their ini-
tial properties but with a lower friction coefficient
and a better wear resistance. The stick-slip effect
no longer occurs. As for the T-surf® treatment,
the T-coat® meet non contamination regulations
required in the automotive and electronic industry.

v' T-coat® PP

A transparent PTFE based surface coating. This
half-permanent coating applied to the part is dry,
dull and non-contaminating. It is perfect for pro-
duction lines. It offers a quick mounting and avoids
cuts and tearing. Half-permanent, it prevents stic-
king (stick-slip effect).

v T-coat® PPA FDA

A colourless PTFE-based coating. This half-perma-
nent coating forms a dry film which is non-conta-
minating and food compatible. It eases mounting
thanks to a low friction coefficient. The anti-stic-
king agent also prevents from stick-slip effects.

Mounting
aid

economical Dynamic

Cleanliness

4 : excellent, 3 : good, 2 : average, 1 : bad, O : to avoid

v T-coat® P

Transparent PTFE based coating. This coating is dry
and shiny. Non polluting, it is ideal for automatic
high speed mounting. It also prevents assembly
defects thanks to the following properties:

m High sliding properties

= Small friction coefficient

m  Noise reduction.
The excellent link to the material itself ensures the
coating’s resistance to both mechanical and dyna-
mic stress.

v T-coat® PA & @ €D wras © mn

A slightly white PTFE based coating. This dry coa-
ting is recommended for food and drinking water
applications. The high quality particles used in the
coating facilitates the assembly of the parts and
reduces frictional forces. This coating prevents stic-
king and the stick-slip effects in food appliances.
This coating is permanent and allows low stress
dynamic use. This coating is distinguished by its
different certifications: W270, ACS, WRAS, NSF,
KTW and FDA.
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v T-coat® PSN

A transparent PTFE/silicone/graphite based coating.
This coatingisdry, smoothandshiny. Itcanbeusedto
help the mounting and also to prevent any stick-slip
effects. It allows small and medium dynamic stress.

v T-coat® PX

A black PTFE and graphite based coating. This
coating is dry, slightly grainy and dull. The high-
tech material used in for this coating offers a
remarkable wear resistance as well as an excellent
friction coefficient. This coating meets the simp-
lest, as well as the strictest requirements:

m  No stick-slip effect
Noise reduction
Intense dynamic applications
Increase product life time

L]
L]
L]
®  Energy saving.

v T-coat® SPH maA ppurswee 1So

A translucent silicone based coating. This coating
is dry, smooth and mat. It can be used to help
the mounting and to prevent any stick-slip effect.
It allows small and medium dynamic stress. This
coating has been developed for the medical and
pharmaceutical industry (coating of silicone parts).

v T‘Coat® I_N FDA [SP usrawcores ISO

A PPXn based translucent coating. This coating is
dry, smooth and mat. It can be used to help the
mounting and to prevent any stick-slip effect. It
allows small and medium dynamic stress.

| Techné
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e) Summary table

T-Lub®
Base PTFE Silicon Talc PTFE
Colour Transparent | Silver White Satin
Greasy Dry Dry Dr

Appearence Glossy | Glossy Powde- | ¢ Y X

No added layer on the treated material Smooth Smooth red moot
Thickness (about) 5um 5 pm 5um 5-10 pm

-40 to -180 to -180 to -40 to
o)1

JIemperattire CE) 200°C | 250°C | 250°C |  120°C
Labs-free'? yes no no no yes
Certifications "2 Certifications of the treated material FDA
Improvement of
Static COF

(Coefficient of Friction) #

Anti-stick-slip

Improvement of
dynamic COF

(Coefficient of Friction) #

Automatic assembly EE EE Em EEE
(separation of the parts)

Reduction of static

2 No added layer on the treated material -60% -50% -20% -60%
assembly force
Easassemb| EEEEN EEENE EEHN EEER
y y - - =
Reduction of

dynamic force *

o . [ ] EE
Lifetime duration
Eangatnon > 150%
resistance

1 Depends on the used material.

2 Will probably change depending on the applicable laws.

3 Certified without plasticizers or silicone.

4 Average of the measurements taken on the Techné approved test assembly. Gain % compared to parts without coatings. Can change
depending on mating materials, tightening & applications.

5 Techné can supply a T-coat PX with an even better high temperature.

Techné \
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T-Coat® olor
Graphite /
PTFE PTFE PTFE PTFE Silicon PTFE Silicon PPXn PTFE
Translucent | Translucent | Translucent | White layer | Black layer Black Translucent | Translucent | acc. custmer choice
Dry Dry Dry Dr Dry Dry Dry Dry Dry
Mat Bright Bright Sm);oth Bright Bright Mat Mat Bright
Smooth Smooth Smooth Smooth Rough Smooth Smooth Smooth
5-10 ym 5-10 pm 10-20 pm 10-20 pm 10-25 pm 10-25 pm 3-15 pm 0,3-3 pm 10-30 ym
-40 to -180 to -40 to -40 to -40 to -40 to -40 to -40 to -40 to
120°C 250°C 150°C 200°C 150°C 150°C 260°C 80°C 150°C
yes yes yes no no yes no yes yes
FDA - 1935/2004
FDA - 1935 - UBA - W270 FDA - USPVI | FDA - USPVI
/2004 - NSFH1 - ACS - 15010993 | -15010993
WRAS
-40% -40% -50% -50% -50% -70% -50% -70% -40%
EEEN EEEN EEEN EEEN EEEN EEEN EEEN EEEN EEER
u u u HE u HE
-40% -40% -50% -50% -50% -70% -50% -70% -40%
EEEN EEEN EEEN EEEN EEEN EEEN EEEN EEEN EEEN
] ] ] [ ] ] [ ]
-10% -10% -30% -30% -70% -60% -30% -30% -20%
[ ] [ ] EEN EEN EEEN EEEN EEN EEN EEN
[ ] u
-20% -20% -60% -60% -80% -80% -40% -50% -50%
EEN EEN EEEN EEEN EEEN EEEN EEEN EEEN EEEN
] ] EEN EEN u u
> 150%

This information is on a guidance basis only. Do not tend simultaneously to the limit of all the properties
of the material. Not all the Techné treatments are presented here. Techné offers more specific treatments on
customer demand.

| Techné
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a) Definition

Widely used in the industry, Techné O-Ring is a
seal with a round shaped cross section. Its main use
is static sealing in liquid or gaseous environments.

Or as a second class dynamic sealing in a rotating
or translating system.

b) Characteristics

v' Designation

An O-Ring is characterised by two dimensions:
m The internal @ d
m The cross-section @ S

ad

| ‘ .
Y

(G

C) Production

v" Manufacturing process

To manufacture its O-Rings, Techné uses two pro-
cesses: compression or injection. To know more
about these processes see chapter “processes”,
page 6.

For specific dimensions, short notices, or poly-
mer seals (PA, POM, etc...) Techné offers a ma-
chined fabrication. In this case the hardness of the
rubber would be around 83 IRHD.

Techné \

An O-Ring is designated in the following format:

ad x BS

Example: 18 x 2.62
These dimensions usually meet the following stan-

dards:

® R = French references

m BS =18060r4518

m A =AS568A

m AN =6227

m SO =3601 (see table page 87)

For groove sizing and mountings data, see page 68.

v Coating

The mounting of the seals is an important step.
That is why Techné provides T-Lub® coatings that
facilitate the mounting. (ex, automatic assembly in
vibrating bowl). Moreover Techné can answer to
all your demands in terms of colours, sliding pro-
perties, etc. by adding our coatings on the seal. To
better choose the coating that meets your demand,
see “coatings”, page 50.
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v" Quality control

Techné is equipped with a full range of inspection
tools in order to monitor its O-Rings. The inspec-
tion is done according to AQLT1 level 2.

ASPECT INSPECTION

Visual defects on O-Rings are inspected according
to the ISO 3601-3 :2005 grade N.

v' Material

CERTIFICATIONS

DIMENSIONAL INSPECTION

Dimensions of Techné O-Rings include Class B
tolerances according to the ISO 3601-1: 2008. For
special requirements, Techné can deliver Class A
seals. For precision seals that do not meet general
industry requirements, see page 67.

Depending on the material of the O-Ring, Techné offers different certifications in order to answer the different
food, water, gas, medical and fire regulations. See certification table 44.

MATERIAL TABLE

Material | Colour

Hardness (IRHD)

mm-mm

Black 01.0135 | 01.0140 | 01.0150 | 01.0160 | 01.0170 | 01.0175 1.0180 | 01.0190
White / / 3 3 01.0172 3 3 3
Black / / / 3 01.1170 3 01.1180 | 01.1190
Black / / / 3 01.7170 3 3 3
Black / / 01.0350 | 01.0360 | 01.0370 3 01.0380 | 01.0390
Brown / / 3 01.0362 | 01.0377 3 01.0386 | 01.0392
01.0371 01.0381

Green 01.0355 | 01.0365 | o.°2°c | 01.0378 | (."(ooc | 01.0395
Black / / / 3 01.3700 | 01.3750 3 3
Black / / / 3 01.0202 3 01.0203 | 01.0205
White / / / 3 3 01.0206 | 01.0204 3
Black / / 01.0550 | 01.0560 | 01.0570 3 01.0580 | 01.0590
Black / / 01.0450 | 01.0460 | 01.0470 | 01.0745 | 01.0480 | 01.0490
Red' 01.0235 | 01.0240 | 01.0250 | 01.0260 | 01.0270 3 01.0280 3
White 3 3 3 01.0262 | 01.0272 3 3 3
Blue 3 3 3 3 01.0278 3 3 3

2 / / / 3 01.0275 3 3 3
Black / / / 01.0760 3 3 3 3
Black / / / 3 3 3 01.0859 3

'Black, on demand ; ?Black or blue, on demand ; *On demand.
Possibility to supply other hardnesses and materials (Butyl, PTFE, POM, PA, PU, etc).

/Techné
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d]) Oimensions & tolerances

Indicative tolerances of cross-section @ S,
according to ISO 3601-1:2008 class B.

0.5 0.8 2.25 3.15 4.5 6.3 8.4 >8.4

er es = 0.06 0.07 0.08 0.09 0.1 0.13 0.15 2%

Indicative tolerance of internal @ d according to standard ISO 3601-1:2008 class B.

Od
! @ ®
‘od - B od = Qod : Qlod = §od =+

+ + +

0,4 0,11 48 0,47 98,6 0,82 148 1,15 202,56 1,51
0,6 0,12 49,4 0,48 100,2 0,83 149,2 1,16 204 1,52
1,75 0,13 50,75 0,49 101,9 0,84 151 1,17 206 1,53
3 0,14 52,2 0,5 1025 6,63 152,5 1,18 206,8 1,54
4,2 0,15 53,57 0,51 103 0,85 155,5 1,2 208,6 1,55
5,5 0,16 55 0,52 104,5 0,86 157 1,21 210 1,56
6,75 0,17 56,5 0,53 106 0,87 158,2 1,22 211,54 1,57
8,1 0,18 58 0,54 1060 6,84 159,8 1,23 213 1,58
9,4 0,19 59,3 0,55 107,5 0,88 161,3 1,24 214,5 1,59
10,69 0,2 61 0,56 109 0,89 163 1,25 216 1,6
11,95 0,21 62,2 0,57 110,49 0,9 164,2 1,26 218 1,61
13,3 0,22 63,8 0,58 112 0,91 165,8 1,27 219 1,62
14,8 0,23 65,09 0,59 13,5 0,92 167,5 1,28 220,5 1,63
15,98 0,24 66,5 0,6 115 0,93 169 1,29 222 1,64
17,3 0,25 67,95 0,61 116,5 0,94 170,69 1,3 223,8 1,65
18,7 0,26 69,4 0,62 118 0,95 171,92 1,31 226 1,66
20,1 0,27 71 0,63 119,4 0,96 173,52 1,32 227 1,67
21,5 0,28 72,39 0,64 121 0,97 175 1,33 228,19 1,68
23 0,29 73,8 0,65 123 0,98 177 1,34 230 1,69
24,2 0,3 75,56 0,66 123,8 0,99 177,82 1,35 231,47 1,7
25,5 0,31 77 0,67 125,5 1 179,5 1,36 233 1,71
27 0,32 78,2 0,68 126,7 1,01 181 1,37 234,3 1,72
29,7 0,34 79,7 0,69 129 1,02 182,5 1,38 236 1,73
31,12 0,35 81 0,7 129,77 1,03 184 1,39 238 1,74
32,4 0,36 82,5 0,71 131,2 1,04 185,4 1,4 239 1,75
33,8 0,37 84 0,72 132,71 1,05 187 1,41 240,67 1,76
35,2 0,38 86 0,73 134,2 1,06 188,5 1,42 242 1,77
36,7 0,39 87 0,74 135,76 1,07 190 1,43 244 1,78
38 0,4 88,49 0,75 137,7 1,08 191,72 1,44 246 1,79
39,4 0,41 89,96 0,76 138,94 1,09 193 1,45 247 1,8
40,87 0,42 91,44 0,77 141 1,1 195 1,46 249 1,81
42,5 0,43 92,7 0,78 142 1,11 196,2 1,47 249,7 1,82
43,67 0,44 94,2 0,79 144 112 gl 197,96 1,48 252 1,83
45,04 0,45 95,8 0,8 145 1,13 199,1 1,49 253 1,84
46,5 0,46 97,2 0,81 146,2 1,14 201 1,5 255 1,85

Techné \
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' od |+ N od : @ od = Bod : M§od :
256 2,9

1,86 339 2,39 418,5 516 3,51 605 4,06

258 1,87 340 2,4 421 2,91 518 3,52 606 4,07
259 1,88 342 2,41 422 2,92 519 3,53 iy 607 4,08
260,9 1,89 343 2,42 424 2,93 521 3,54 610 4,09
263,35 1,9 344,5 2,43 425 2,94 522 3,55 612 4,11
264 1,91 347 2,44 426,5 2,95 524 3,56 614 4,12
265,5 1,92 348 2,45 428 2,96 526 3,57 616 4,13
266,7 1,93 349,2 2,46 430 2,97 526,7 3,58 618 4,14
268,6 1,94 351 2,47 431,8 2,98 529,3 3,59 620 4,16
270 1,95 353 2,48 433 2,59 530 3,6 622 4,17
272 1,96 354,5 2,49 435 3 532 3,61 624 4,18
273 1,97 355,6 2,5 451 3,1 534 3,62 625 4,19
275 1,98 358 2,51 452 3,11 535 3,63 629,3 4,21
276 1,99 359 2,52 454 3,12 538 3,65 630 4,22
278 2 361 2,53 455 3,13 540 3,66 632 4,23
279,1 2,01 362 2,54 457 3,14 542 3,67 633 4,24
281 2,02 364 2,55 459 3,15 543 3,68 635 4,25
282,54 2,03 365 2,56 460 3,16 545 3,69 636 4,26
284 2,04 367 2,57 462 3,17 548 3,71 637,9 4,27
286 2,05 368,67 2,58 463 3,18 549,5 3,72 640 4,28
288,8 2,07 370 2,59 465 3,19 552 3,73 642 4,29
290 2,08 372 2,6 468 3,21 553 3,74 643 4,3
291,47 2,09 373 2,61 470 3,22 554 3,75 645 4,31
293 2,1 3749 2,62 472 3,23 556 3,76 646 4,32
295 2,11 376 2,63 474 3,24 557,61 3,77 648 4,33
296,3 2,12 378 2,64 475 3,25 559 3,78 650 4,34
297,8 2,13 379,2 2,65 478 3,27 561,5 3,79 651 4,35
299,3 2,14 382 2,66 479,2 3,28 562 3,8 652,5 4,36
301 2,15 382,8 2,67 480,6 3,29 565 3,81 655 4,37
303 2,16 384 2,68 482 3,3 566 3,82 656 4,38
304 2,17 386 2,69 485 3,31 568 3,83 658 4,39
307 2,19 387 2,7 486 3,32 569 3,84 658,88 4,4
309 2,2 388,8 2,71 487 3,33 570 3,85 660,4 4,41
310,5 2,21 391 2,72 489 3,34 572 3,86 662 4,42
312 2,22 392 2,73 490 3,35 573,6 3,87 664 4,43
314 2,23 394 2,74 492 3,36 575 3,88 666 4,44
314,83 2,24 395 2,75 494 3,37 577 3,89 670 4,47
316,87 2,25 397 2,76 495 3,38 579 3,9 672,67 4,48
318 2,26 398 2,77 497 3,39 580 3,91 674 4,49
320 2,27 400 2,78 498,94 3,4 582 3,92 675 4,5
323,2 2,29 401,4 2,79 500 3,41 584 3,93 680 4,53
324,7 2,3 404 2,8 502 3,42 585 3,94 685 4,56
326 2,31 405 2,81 503 3,43 588 3,96 705 4,68
328 2,32 406 2,82 505 3,44 590 3,97 745 4,93
329,2 2,33 408 2,83 506 3,45 592 3,98 750 4,96
331 2,34 409 2,84 508 3,46 593,3 3,99 753 4,98
332 2,35 412 2,85 509,4 3,47 595 4 756 4,99
334 2,36 413 2,86 511 3,48 598,5 4,02 760 5,02
335,6 2,37 413,73 2,87 ot 512,8 3,49 600 4,03 761 5,03
338 2,38 417 2,89 514 3,5 602 4,04 763 5,04

| Techné
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a) Definition

The FEP seal has a square or round shaped cross
section with an elastomer core and a FEP or PFA
jacket. It combines the flexibility of the elastomer
with the chemical resistance of fluoropolymer.

b) Characteristics

v Material

FEP JACKET

FEP is the abbreviation for tetrafluoroethylene —
hexafluoropropylene. This material is similar to
PTFE and it offers, however, a better mouldability,
making it possible to produce thin jackets for FEP
seals.

ELASTOMER CORE
The thermoplastic FEP jacket is a semi-rigid mate-
rial. The elastomer core restores the elasticity of
the seal. There are two different elastomer cores to
choose from:

m FKM, -20°C to 200°C

® MVQ (silicone), -60°C to +200°C
This information is on a guidance basis only. Do
not tend simultaneously to both extremes of the
temperature range.

v Mounting & applications

A FEP seal is mounted instead of a standard O-
Ring. The sizing of the grooves will be the same as
for an O-Ring (see page 68). However, during
installation, extending, pulling, on the seal should
be avoided, because the FEP jacket will be sub-
ject to plastic deformation. Mounting in an open
groove is recommended.

APPLICATIONS
m  Chemical sectors
Petroleum industries
Medical and pharmaceutical sectors
Climate control systems
Food applications
Paint and dyes applications.

Techné \

v Profiles

Full core
Standard

Hollow core
On request

Square cross-section
On request

rectangular
cross-section
On request

| 8 0O @
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a) Definition

Techné’s precision O-Ring is a specific seal made
to meet the high quality requirements of certain
industry fields. For example: watchmaking, mi-
croelectronics, or medical applications. The cross
section S must not exceed 2mm.

b) Characteristics

Precision O-Rings must be asked specifically. This
will not only able Techné to develop adapted seals,
but also to help groove design. This will ensure a
quality sealing.

v Materials

Techné precision O-Rings are available with the
same materials, certifications as standard Techné
O-Rings (see page 66). Upon request, a specific
material can be developed in order to meet custo-
mer demands.

TOLERANCES INTERNAL @ d

| od< BEREIEIERES
Ry 0.06 0.09| 0.1 | 0.12]0.15

On request, Techné supplies precision seals accor-
ding to customer drawing.

watch glass seal

A watch seal

v Manufacturing and inspection

Techné precision O-Rings are obtained by com-
pression moulding only. For aspect quality, Techné
refers itself to the ISO 3601-3:2008 Grade S. For
dimensions, Techné applies its own tolerances.

TOLERANCES ON CROSS-SECTION @ S

+0.04
DS -0.03

| Techné
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4. TECHNICAL INSTRUCTIONS

a) Standard groove sizing

To ensure a good sealing, Techné O-Ring must go through a deformation force when mounted in its groove.
The pressure of the sealed fluid adds stress on the seal and energises it. In order to guarantee the sealing,
the housing (grooves) must follow certain rules, that are given below. (For standard housing see ISO 3601-
2:2008).

v" Decision tree for the choice of the groove

Use STATIC DYNAMIC
Environment HYDRAULIC PNEUMATIC

[ l ‘
Motion TRANSLATION ROTATION TRANSLATION
Mounting AXIAL  ROD'wPISTON' ROD PISTON ROD PISTON? ROD PISTON
See tabl I
Oieneaxt iveek: Type 1 Type 2 Type 3 Type 4 Type 5

1 Depending on the available space, rod mounting is recommended. The gap behind the seal will not increase under pressure.
2 Avoid this mounting, because the seal will twist.

AXIAL MOUNTING

ad, @d, od, od, od,

ad
RADIAL ROD MOUNTING ° RADIAL PISTON MOUNTING

Sides taper of groove : 0 to 5°
For radii and chamfers, see page 75

Techné \
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v Size table for groove section & height

h : groove section for axial mounting (see scketch on previous page) b, 02 b,*2 b, 02
t : groove section for radial rod or piston mounting

b, : groove section for axial mounting

b_: groove height for radial mounting, the index x changes according to the
number of backup rings (BAE).

Groove section Groove width

| Groovesecton
°

ertmn Rod or piston

Rod or p(ston - ~\\H|

1,00 0,80 0,80 0,80 0,90 0,80 1,30 1,30 2,70 4,1 0
1,20 0,90 1,00 1,00 1,10 1,00 1,60 1,50 2,90 4,30
1,40 1,10 1,20 1,20 1,30 1,20 1,80 1,70 3,10 4,50
1,50 1,10 1,10 1,30 1,40 1,30 2,10 1,80 3,20 4,60
1,60 1,20 1,20 1,40 1,40 1,40 2,20 1,90 3,30 4,70
1,80 1,40 1,30 1,50 1,60 1,50 2,40 2,20 3,60 5,00
1,90 1,40 1,40 1,60 1,70 1,60 2,60 2,30 3,70 5,10
2,00 1,50 1,50 1,80 1,80 1,80 2,70 2,30 3,70 5,10
2,40 1,80 1,80 2,10 2,20 2,20 3,30 2,80 4,20 5,60
2,50 1,90 1,90 2,20 2,30 2,30 3,40 2,90 4,30 5,70
2,65 2,00 2,00 2,30 2,40 2,40 3,60 3,10 4,50 5,90
2,70 2,00 2,00 2,40 2,40 2,50 3,70 3,10 4,50 5,90
3,00 2,30 2,30 2,60 2,80 2,80 4,00 3,50 4,90 6,30
3,10 2,30 2,40 2,70 2,90 2,90 4,30 3,60 5,00 6,40
3,50 2,70 2,70 3,10 3,20 3,20 4,60 4,00 5,40 6,80

353 280 | 270 | 310 | 320 | 330 | 450 410 | 550 | 690
3,55 2,80 2,70 3,10 3,30 3,30 4,60 4,20 5,60 7,00
3,60 2,80 2,70 3,20 3,30 3,30 4,70 4,10 5,50 6,90
4,00 3,10 3,10 3,50 3,70 3,70 5,30 4,70 6,10 7,50
4,50 3,50 3,50 4,00 4,10 4,20 5,90 5,20 6,60 8,00
5,00 3,90 3,90 4,40 4,60 4,70 6,50 5,80 7,20 8,60
5,50 4,30 4,30 4,90 5,10 5,10 7,20 6,30 8,10 9,90
5,70 4,40 4,50 5,00 5,30 530 || 7,50 6,60 8,40 10,20
6,00 4,70 4,70 5,30 5,60 5,60 7,80 6,90 8,70 10,50
8,00 6,30 6,30 7,10 7,40 7,60 10,40 9,20 11,80 | 14,40
8,40 6,60 6,90 7,50 7,80 7,90 10,90 9,60 12,20 | 14,80
10,00 | 7,90 8,00 8,90 9,30 9,50 12,90 | 11,50 | 14,10 | 16,70
12,00 | 9,50 9,50 10,70 | 11,30 | 11,40 || 15550 | 13,70 | 16,30 | 18,90
14,00 | 11,10 | 11,90 | 12,60 | 13,20 | 13,30 || 18,00 | 1590 | 1850 | 21,10
16,00 | 12,60 | 13,50 | 14,50 | 15,00 | 1520 || 20,70 | 18,00 | 20,60 | 23,20
18,00 | 14,20 | 1500 | 1640 | 16,90 | 17,10 || 23,30 | 2020 | 22,80 | 25,40
20,00 | 1580 | 17,00 | 18,40 | 18,80 | 19,10 || 25,80 | 22,20 | 24,80 | 27,40

| Techné
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v’ Static axial mounting (Type 1)

APPLICATIONS

To seal lids, casings or flanges, it is common to
use an axis mounted O-Ring. To determine the
optimal size of the housings, it is important to take
into account the pressure direction.

EXTERNAL PRESSURE

When the pressure comes from outside, the inside
diameter (d) of the O-Ring must match the diame-
ter of the groove (d8), or be a little smaller in order
to avoid seal movements.

INTERNAL PRESSURE

When the pressure comes from the inside, the ou-
ter diameter (d + 2x S) of the O-Ring must match
the outside diameter of the groove (d7), or even be
a little bigger in order to avoid seal movements.

Roughness

I O R

Seallng surface

IN

6.3
6.3

IN

1.6
1.6

Groove base <16

IN
IN

Groove side <25

For pulsating pressures (O-Ring hardness of 80
IRHD), use a Ra 0.8 for the sealing surface, and a
R2 1.2 for other surfaces.

Avoid all sharp edges. For bottom groove radius r1,
and groove edges r2, see page 75.

Techné \
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v’ Static radial mounting (Type 2)

APPLICATIONS

This type of mounting is used to seal lids or cases
that require centering. Rod or piston sealing, will
depend on the amount of available space in the
assembly. But to seal the bottom of a cylinder it is
recommended to use a rod hollow lid.

The inside diameter (d) of the O-Ring must go
through a deformation force when mounted in its
groove. See formula shown against.

ROUGHNESS

IR Y

Seallng surface

1.6
1.6

IN

6.3
6.3

IN

Groove base <16

IN
IN

Groove side <25

For pulsating pressures (O-Ring hardness of 80
IRHD), use a Ra 0.8 for the sealing surface, and a
Ra 1.6 for other surfaces.

Avoid all sharp edges. For bottom groove radius r1,
groove edges r2, and chamfer z, see page 75.

OdH9 @d.f7

Radial rod mounting

ad,, Hs

(d +2xS=d./0.97+0.02 )

A A

@d,H8 Ad,h9

Radial piston mounting

ad, 7

\

b +0.2

X

(d =d,/1.030.02 )

n

| Techné
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v" Hydraulic- Radial mounting for translation (Type 3)

APPLICATIONS
Techné O-Rings can be used in hydraulic systems Rod mounting
that are subject to translation movements. The effi- for axial movements
ciency of this sealing solution is not so good, but
has the advantages of being compact, and there-
fore does not take up a lot of space. It is recom-
mended to use hydraulic seals. See Techné cata-
logue, Hydraulic seals.

Speed Limit : 0.5 m.s™

@dHo Od.f7

ROUGHNESS
I 0 R A
Seallng surface 0.63-1.6 | 0.1-0.4 (d +2x5 =d;/0.95+001 )
Groove base <6 < 6.3 < 1.6
Groove side <25 | <63 < 1.6

Avoid all sharp edges. For radius of bottom groove

radius r1, groove edges r2, and chamfer z, see Piston mounting
Z for axial movements

page 75. <

To know the allowed gap between the elements

that need to be sealed, see diagram on page 84. t r,

It is important to remember that from 50 bars

pressure, is recommended to use a Back Up ring.
To ensure a good pressure resistance Techné re-
commends:

Od,Hs  @d h9

m O-Ring hardness | sl leh 02

P < 60 bar 70 IRHD
P > 60 bar 90 IRHD (d =d,/1.0520.01 )

Techné \
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v" Hydraulic- Radial mounting for rotation (Type 4)

73

APPLICATIONS ' . . Rodlimonting ‘
Techné O-Ring can be used in rotating applica- for rotary movement

tions, if space is limited and not subject to high
constraints. However it preferable to use sealing
rings (see Techné’s catalogue, Rotary seals).
Techné O-Rings are to be installed in the static
housing part.

Speed limit : 4 m.s™

DdHo Od.f7

ROUGHNESS
Unit : pm R..| Rz Ra
Sealing surface <2 |0.63-1.6 | 0.1-0.4
Groove base <6 | <63 | <16 (d +2x S =d;/0.97x0.02 )
Groove side <25 | <63 < 1.6

For some cases, the piston mounting can’t be avoided. Prefer a
JT4 and set value :

Avoid all sharp edges. For radius of bottom groove d=d3/1.03£0.01

radius r1, groove edges r2, and chamfer z, see
page 75.

The housing must have a hardness of 60 HRc. It is
therefore recommended to avoid using plastics, or
certain metals (such as brass, bronze, etc.) for the
shaft.

v Pneumatic - radial mounting for translation (Type 5)

APPLICATIONS ) ,
In specific applications, Techné O-Rings can also oz for’;'if:fmﬁ?/:ggg
be used in pneumatic systems.

Speed limit 0.5 m.s™’

t r,
ROUGHNESS N
IS 0 B -
Seallng surface 0.63-1.6 | 0.1-0.4
Groove base <6 | <63 | <16 @dHs Od;ho o adf7
Groove side <25 <63 | <16 !

(d =d,/1.02+0.01 )

Avoid all sharp edges. For radius of bottom groove
radius r1, groove edges r2, and chamfer z, see
page 75.

To improve sliding properties, see the T-coat coa-
ting page 50.

For a float mounted fitting, see next page.

Rod mounting
for axial movement

OdHI Od.f7

z

(d+2x5=d,/098:001 )

| Techné
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b) Specific groove

v" Pneumatic - floating assembly for piston

Pneumatic sealing is difficult to make with an O-
Ring because of: compression problems, stick-slip
effect, lack of lubrication, etc. So it is possible to
float-mount the seal. In such case, the following

Floating assembly
for piston

rules must be considered: toos
I |
KN
1.78
1.80 2.1 2.1
2.40 2.7 2.8 Od,H8 Od,i7
2.62 3.0 3.0 b oz
2.65 3.0 3.1
300 a e (d+2x5=d,/0.9320.01 |
3.53 4.0 4.0
3.55 4.0 4.0
530 6.0 6.0 Techné O-Rings must not touch the bottom of the
=33 6.0 6.1 groove. When the sy§tem is under pressure, an air
flow will pull out until the seal becomes energised
5.70 6.4 6.5 thus increasing the quality of the sealing.
6.99 7.9 7.9
7.00 7.9 7.9

v Trapezoidal groove

-n“- When the O-Ring must be held firmly in the hou-

353 | 2.940.0 sing groove it is possible to use a trapezoidal
> +0.07 groove. However, due the difficult manufacture of

3.55 |2.9+0.07 | 3.1 0.6 0.2 the trapezoidal groove, we recommend to use, for
4.00 |3.3+0.08 35 0.7 0.2 all future conceptions a rectangular groove.
4.50 3.7+0.09 4.0 0.7 0.3
5.00 | 4.1x0.10 | 4.4 0.8 0.3 b, +0.05'
5.30 4.4+0.11 4.7 0.9 0.3
5.33 4.4+0.11 4.7 0.9 0.3
5.50 4.5+0.11 4.8 0.9 0.3
5.70 4.7+0.11 5.0 0.9 0.3
6.00 5.0+0.12 5.5 1.0 0.4
6.50 5.4+0.13 5.9 1.1 0.4
7.00 5.8+0.14 6.3 1.2 0.4 T
7.50 6.2+0.15 6.7 1.2 0.4 :
8.00 6.7+0.16 7.3 1.3 0.5 |
8.40 |7.1£0.17 | 7.9 1.3 0.5 = >
8.50 | 7.2+0.17 | 8.0 14 | 05 d+s=d,
9.00 7.5+0.18 8.1 1.5 0.5
9.50 7.9+0.19 8.6 1.6 0.6
"b, = housing width, corresponds to the tangent to
10.00 | 8.3+0.20 | 9.0 1.7 0.6 the , radius

Techné \
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v Chamfers and radii

GROOVE RADII

“

<3 0.25 0.1

>3 0.50 0.2

groove radii

b +0.2

1

CHAMFERS FOR ROD AND TUBE

<15 1

1.50 1.2

1.78 1.5

1.80 1.6

2.00 1.7 150 -

2.40 1.7 polished / roundish
2.50 1.7

2.62 L e
2.65 1.9

3.00 2.1

3.53 2.3 polished / roundish
4.00 2.7 z

4.50 3.1

5.00 3.1 15° - 20°

5.33 3.4

5.50 3.6

5.70 3.6

6.00 3.7

6.50 4.1

6.99 4.1

7.50 4.6

8.00 e Chamfers on shaft
8.50 5.1

9.50 5.5

10.00 59

> 10 Sx0.6

JTechné
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Cc) Mounting instructions

Before mounting Techné O-Rings, the shaft and the
housing must be cleaned and without any burr that
might damage the seal.

If, when mounting, the seal must go over a
thread or a keyway, the use of a mounting jig is
recommended.

VIV VIV V)

Il s

|
a'aa'ala’ala’a’a

Fitting of O-Ring
above a thread

Jig

Seals must not be twisted when mounted. Elon-
gation of a short duration is possible; however, it
is important to avoid any elongation over 100%
and to allow time for the seal to regain its original
shape. The smaller the shaft is, the attention must
be paid to the elongation percentage.

10% 20%
180 S
\QS‘;\/'/
160 Eg 9
140 4 S
E /
z 120 4 —
o L~ WBR
£ 100 =
) 9
£ 80 = =
£ / — M
‘G“ 60 7 /’ BR 04
40 i/ - NBR 70
20 / //
=
O0 1 2 3 4 5 6 7 8 9 10
O-Ring cross-section S, mm

Clamping force required for a
compression on the o-ring cross-
section equal to 10% and 20%
(Indicative Values)

Techné \
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1. JT4 X-RiNngs

a) Definition

The JT4 is a four lobed double acting seal. Thanks
to its symmetrical shape, it is energised by the
pressure which increases the quality of the sealing.
The shape of the JT4 seal is similar to 4 tangent
O-rings. The outside dimensions of the JT4 are
defined in the same way as the O-ring:

ad x S

ad

b) Characteristics

v" Advantages

The AS 568 is the standard dimensional standard.
The JT4 can be mounted instead of an O-ring,

to know more about these mountings please see
page 80.

The JT4 were designed as an alternative to O-rings. Contrary to O-rings JT4 are not affected by rolling or twis-
ting, this is a great advantage in translation or dynamic systems, it is also useful during assembly.

JT4 stays in position

Techné \
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The O-ring twists
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Thanks to its four lobes the JT4 has double sealing properties. The required tightening is reduced, its load is
distributed throughout the seal, and it is more stable.
A small amount of grease is held in between the lips, so that the life time of the seal is increased.

Pressure
Balanced distribution Balanced distribu-
of mounting stresses tion of pressure on
on the JT4 the JT4
v Limits v Material
PRESSURE
Static sealing : 70 80 90
® 50 bar without BAE (Back-up Ring, see IRHD IRHD IRHD
page 84)
® 400 bar with BAE NBR 01.0600 | 01.0601 | 01.0602
Sealing with axial motion: NBR + MoS, KR 1 1

m 50 bar without BAE

® 300 bar with BAE FKM 01.0650 | 01.0651 !
Sealing with rotary motion: HNBR 01.0610 ! !

m 150 bar with BAE. EPDM 01.0670 1 1
SPEED NS 01.0660 ! 1
Sealing with axial motion: o

m 0.5 ms’! i
Sealing with rotary motion:

® 2ms! Other colours than black can be delivered. It is
For high constraint translation applications, see also possible to apply a surface treatment, for more
Techné catalogue, Hydraulic seals and for rotary information see page 50.

application see Techné catalogue, Rotary seals.

v Dimensions & Tolerances

ADVISABLE TOLERANCES FOR THE JT4 CROSS-SECTION S ACCORDING TO AS568:

<1.78 2.62 3.53 5.33 6.99
0.08 0.08 0.1 0.13 0.15

| Techné
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ADVISABLE TOLERANCES FOR THE JT4 INTERNAL DIAMETER D :

S<1.78  0.08 S =2.62 + 0.08
15 | 0.0 0.15 21 | 010 | 013 13 | 013 0.18
13 0.13 0.15 13 | 013 0.18 15 | 0.18 0.23
15 | o018 0.23 15 | 018 | 023 18 | 023 0.26
24 | 023 0.25 20 | 0.23 0.25 27 | 025 0.25
29 | 025 0.28 29 | 025 0.30 37 | 030 0.38
34 | 028 0.33 39 | 030 | 038 47 | 038 0.46
50 | 0.33 0.46 48 | 038 | 0.43 60 | 0.46 0.51
64 | 0.46 0.51 58 | 043 0.51 73 | 0.51 0.61
74 | 0.51 0.61 67 | 051 0.56 89 | 0.61 0.71
94 | 0.61 0.69 75 | 056 | 061 105 | 0.71 0.76
104 | 0.69 0.76 94 | 0.61 0.71 129 | 0.76 0.94
124 | 076 0.94 102 | 0.71 0.76 152 | 0.94 1.02
134 | 0.94 1.02 122 | 076 | 0.89 178 | 1.02 1.14

153 | 0.89 1.02 203 | 1.14 1.27
178 | 1.02 1.14 229 | 127 1.40

203 | 1.14 1.27 254 | 1.40 1.52
229 | 127 | 1.40 280 | 152 | 1.65

13 0.13 0.18 248 1.40 1.52 330 1.65 1.78

15 | 018 0.23 381 | 1.78 1.91

18 | 023 0.25 406 | 1.91 2.03

27 | 025 0.30 431 | 2.03 2.15

37 | 030 0.38 124 | 0.84 0.94 457 | 2.15 2.25

45 | 038 0.46 152 | 0.94 1.02 482 | 2.25 2.41

54 | 0.46 0.51 178 | 1.02 1.14 533 | 2.41 2.54

67 | 0.51 0.61 203 | 1.14 1.40 558 | 254 | 2.67

89 | 0.61 0.71 254 | 1.40 1.52 583 | 267 | 2.79

105 | 0.71 0.76 330 | 1.52 1.79 609 | 279 | 2.92

121 | 076 0.84 394 | 1.79 1.90 634 | 2.92 3.05

130 | 0.84 0.89 418 | 1.90 | 2.05 659 | 3.05 3.20

152 | 0.89 1.02 431 | 2.05 2.15

178 | 1.02 1.14 469 | 2.15 2.29 o

203 | 1.4 1.27 495 | 2.29 2.41 ]

229 | 1.27 1.40 533 | 2.41 2.55

267 | 1.40 1.65 558 | 2.55 2.65 - g S

381 | 1.65 1.90 583 | 2.65 2.80

406 | 1.90 2.16 609 | 2.80 | 2.90 °

431 | 2.16 2.42 634 | 2.90 3.05

457 | 2.42 2.55 660 | 3.05 3.20

Techné \
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2. TECHNICAL INSTRUCTIONS

a) Standard groove sizing

To ensure sealing, Techné JT4 must undergo a deformation force when mounted in its groove. The pressure
of the sealed fluid will, in addition to the existing force, energise the seal. To guarantee a quality sealing
the housing must follow certain rules, given below.

v Decision tree for the choice of the groove

Use STATIC DYNAMIC
Environement HYDRAULIC PNEUMATIC

l l ‘
Motion TRANSLATION ROTATION TRANSLATION

Mounting AXIAL  ROD'—PISTON' ROD —l— PISTON ROD PISTON ROD PISTON
Table next page : Ty‘l)e 1 Type 2 Type 3 Type 4 Type 5

'Depends on bulkiness of the system. However prefer the rod mounting, especially for cylinder bases ; the clearance will not
increase behind the seal, even if the tube expands with the pressure.

AXIAL MOUNTING

b
b4
v
A A
i t |
od, od, P
od, od, T 6d, 0d, ad,
od,
RADIAL ROD MOUNTING RADIAL PISTON MOUNTING

Sides taper of groove : 0 to 5°
For the radii and chamfers, see page 75

/ Techné
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v Table chart for height and section of the grooves for JT4

+0.2 +0.2 0.2
b b, b,*

h : groove section for axial mounting (see sketch on previous page) 1
t : groove section for radial rod or piston mounting

b, : groove section for axial mounting

b, : groove height radial mounting, the index x change according to the number
of backup rings (BAE)

Groove section Groove height

| Groovesection

. 1 ic Hydraulic H\dl’iuh( Pneumatic .

I Ro‘d or piston kzdnz;rl :)tliign Rodorpision
1,78 1,40 1,40 1,50 1,60 1,60 2.00 2.00 3.40 4,80
2,62 2,25 2,25 2,30 2,40 2,40 3,00 3,00 4.40 5,80
3,53 3.10 3.10 3,20 3,20 3,30 4,10 4,10 5.50 6,90
5,33 4,75 4,75 4,90 4,90 5,00 6,10 6,10 7.90 9.70
6,99 6.20 6.20 6,40 6,50 6,60 8.10 8,00 10.6 13.2

JT4 sizINnG

Apart of the dimension above, for the different mounting characteristics, please see the chapter on Techné
O-rings, page 70.

Techné \
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1. BAck-up Rings [BAE])

a) Principle

v Extrusion

Extrusion occurs when a part of the seal comes
out of its groove and gets stuck in the space
between the two parts that need sealing. This phe-
nomenon causes the seal to deteriorate and this
will compromise the sealing.

v Definition

Techné back-up rings are quick and simple to put
into place. To avoid extrusion problems, place a
back up ring on the side of the O-ring opposite
to the pressure. When pressure is applied on both
sides of the seal, insert two back up rings on either
side.

—— S
Pressure Pressure
Advantages

®  O-ring life time increased

m Economic, low sealing cost, allows larger
groove machining tolerances

m Pressure resistance better than O-rings.
(recommended for applications with pressure
higher than 50 bars).

LIMITATIONS

Operating temperatures, and chemical resistance
will determine the material used. The hardness of
the seal will also be an important factor and should
be chosen according to the application.

Finally, the back-up ring must be chosen according
to the pressure. See attached chart.

Techné \

Sealing surface

Extrusion

Pressure

Principle of extrusion

Setting of BAE
according to pressure

How to choose chart

(static sealing)
e a
600
400
300
~ Extrusion
200 \ § N
NN NN
N
NOSN TN
100 N NN
S 80
N
= \ N
o N A
5 50 \
A 40 N A
£ ANEAN
30
)(\)c
20 AO % \%\ | P\
3 a Tex VHEA B4
|Q‘ 2N\ [z\=
; ® o\ @ &
o | Reeereer AL 2 ElE
8 I . . [ - |
0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0
L Radial clearance (mm) )

Clearance
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b) Characteristics

PROFILES

Five different profiles are defined by the ISO 3601-4:2008.

o0€ 011nD

T1 T2
Machined :  Spiral ST8C

v' Material

Depending on the application, the chemical envi-
ronment and the pressure in contact with the back-
up ring, Techné will suggest different materials:

ELASTOMER MATERIAL (FOR T2, T3, T4 & T5

PROFILES)

m NBR 90 IRHD

m FKM 90 IRHD

m HNBR 90 IRHD.
For more information about these materials, see
page 35.

TPE (For T2, T3, T4 & T5 PROFILES)

m PU 95 IRHD
For more information about these materials, see
page 40.

T3
ST8

0O
=
8
W
<
T4 15
ST9C ST9

PrLasTics (FOR T1, T2 & T3 PROFILES)
m Virgin PTFE

PTFE filled with carbon/graphite

PTFE filled with Bronze

PTFE filled with graphite

POM

PA.

v Manufacturing process

Elastomer back-up rings are usually moulded, but
for short delays, Techné can offer machined back-
up rings. All plastic back-up rings are machined
by Techné.

/Techné
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c) Dimensions

b b b
@S e e :
a-a-|_ ‘ +— hat R B b7
O-ring -l———-— L 71 L1 T2&T73 L T4&T5 L1
ISO 3601-4:2008 DIMENSIONS STANDARDS
For ISO 3601-4:2008 normalised housings, Techné For standard housings, Techné suggests the fol-
suggests the following back-up rings dimensions: lowing back-up rings dimensions:

O-ring cross-section S

ring Ccross-sectuon BAE

BAE
781262555553 695 a6l ]5.55] e

b5 1'4 1.4 1'4 1.8 2‘6 T] b5 1.4 1.4 ].4 1.7 2.5

T2
b, 1.7 1.8 2.0 2.8 4.1 T3 | t | 1.35 | 2.18 3 4.65 | 5.99
¢ Housing cross-section b, | 114 | 114 | 1.02 | 152 | 2.44
o b, [ 124135127 | 193 | 297

To know more about housing dimensions, see the 15
ISO 3601-2: 2008. t 1.35 | 2.18 3 4.65 | 5.99

Techné \
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DIMENSIONAL TABLE FOR BACK-UP RINGS DEPEN-
DING ON O-RING SIZE

For housings referring to ISO 3601 2 : 2008, the Regarding standards, only the inside diameter of
outside and inside diameters are defined. Thus the the back-up ring is given. The cross section of the
dimensions of the housing correspond to the back- back-up ring varies with the cross section of the
up ring’s dimension. O-ring (see table on previous page).

| Oxing | BAE

: | Oing | BAE |
ISO 3601-2:2008 | Standard

@ (1738 | 1503601-2:2008 | Standard

004 1,78 1,93 4,52 2,44 029 37,82 39,07 41,51 38,56
005 2,57 2,72 5,31 3,23 030 41 42,32 44,76 41,73

006 2,9 3,05 5,65 3,56 031 4417 45,6 48,04 44,91

007 3,69 3,84 6,43 4,34 032 47,37 48,84 51,28 48,08
008 4,47 4,63 7,22 5,13 033 50,52 52,19 54,6 51,26
009 5,28 5,45 8,04 5,94 034 53,67 55,43 57,84 54,43

010 6,07 6,24 8,83 6,73 035 56,87 58,67 61,08 57,61

011 7,66 7,83 10,42 8,31 036 60,04 61,91 64,32 60,78
012 9,25 9,59 12,17 9,91 037 63,22 65,14 67,55 63,96
013 10,82 11,2 13,77 11,56 038 66,4 68,44 70,85 67,13

014 12,42 12,83 15,4 13,16 039 69,57 71,67 74,08 70,31

015 14 14,49 17,06 14,73 040 72,76 74,92 77,33 73,48
016 15,6 16,17 18,75 16,33 041 75,94 78,25 80,66 76,66
017 17,16 17,78 20,35 17,91 042 82,28 84,76 87,14 83,01

018 18,77 19,41 21,98 19,51 043 88,64 91,23 93,61 89,36
019 20,35 21,12 23,59 21,08 044 95 97,79 100,17 | 95,71

020 21,95 22,75 25,22 22,68 045 101,34 | 104,27 | 106,65 | 102,06
021 23,52 24,36 26,83 24,26 046 107,7 | 110,82 113,2 108,41
022 25,12 26,01 28,48 25,86 047 114 117,3 119,68 | 114,76
023 26,7 27,62 30,08 27,43 048 120,4 123,8 | 126,15 | 121,11
024 28,3 29,25 31,72 29,03 049 126,76 | 130,46 | 132,81 | 127,46
025 29,87 30,91 33,35 30,61 050 133,1 136,94 | 139,29 | 133,81
026 31,47 32,55 34,99 32,21 Add 1000 to the o-ring reference in order to have the corres-

027 33,05 | 34,16 | 36,6 | 33,78 ponding ISO 3601-1:2008

028 34,65 35,84 38,28 35,38

/Techné
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| Oering BAE | Oring BAE
@ 262 |[1503601-2:2008 | Standard @ 262 |[1503601-2:2008 | Standard

EODDOD EEEe

102 1,24 1,38 5,38 1,96 142 60 61,9 65,71 60,78

103 2,06 2,21 6,2 2,77 143 61,6 63,54 67,35 62,38

104 2,84 2,99 6,98 3,56 144 63,17 65,14 68,95 63,96
105 3,63 3,79 7,78 4,34 145 64,77 66,78 70,59 65,56
106 4,42 4,58 8,57 5,13 146 66,35 68,38 72,19 67,13

107 5,23 5,39 9,39 5,94 147 67,95 70,07 73,88 68,73

108 6,02 6,19 10,18 6,73 148 69,52 71,67 75,48 70,31

109 7,6 7,82 11,8 8,31 149 71,12 73,3 77,11 71,91

110 9,19 9,44 13,41 9,91 150 72,7 74,91 78,72 73,48
111 10,78 11,14 15,12 11,48 151 75,88 78,2 82,01 76,66
112 12,37 12,77 16,75 13,08 152 82,22 84,71 88,49 83,01

113 13,95 14,42 18,4 14,66 153 88,58 91,18 94,96 89,36
114 15,54 16,1 20,09 16,26 154 94,93 97,76 | 101,54 | 95,71

115 17,13 17,72 21,7 17,83 155 101,28 | 104,24 | 108,02 | 102,06
116 18,72 19,35 23,33 19,43 156 107,63 | 110,77 | 114,55 | 108,41
117 20,29 20,97 24,95 21,11 157 113,98 | 117,24 | 121,02 | 114,76
118 21,9 22,71 26,58 22,68 158 120,33 | 123,75 | 127,5 | 121,11
119 23,47 24,32 28,19 24,28 159 126,67 | 130,36 | 134,11 | 127,46
120 25,07 25,96 29,83 25,86 160 133 136,84 | 140,59 | 133,81
121 26,65 27,56 31,43 27,46 161 139,38 | 143,32 | 147,07 | 140,16
122 28,25 29,19 33,06 29,03 162 145,73 | 149,79 | 153,54 | 146,51
123 29,83 30,88 34,72 30,63 163 152,07 | 156,27 | 160,02 | 152,86
124 31,42 32,51 36,35 32,21 164 158,43 | 162,88 | 166,63 | 159,21
125 33 34,12 37,96 33,81 165 164,78 | 169,36 | 173,11 | 165,56
126 34,6 35,75 39,59 35,38 166 171,13 | 175,83 | 179,58 | 171,91
127 36,17 37,36 41,2 36,98 167 177,48 | 182,35 | 186,06 | 178,26
128 37,77 38,99 42,83 38,56 168 183,83 | 188,95 | 192,66 | 184,61
129 39,35 40,67 44,51 40,16 169 190,18 | 195,43 | 199,14 | 190,96
130 40,95 42,31 46,15 41,73 170 196,53 | 201,9 | 205,61 | 197,31
131 42,52 43,92 47,76 43,33 171 202,88 | 208,38 | 212,09 | 203,66
132 44,12 45,55 49,39 44,91 172 209,23 | 214,99 | 218,7 | 210,01
133 45,7 47,15 50,99 46,51 173 215,58 | 221,47 | 225,18 | 216,36
134 47,3 48,78 52,62 48,08 174 221,93 | 227,94 | 231,65 | 222,71
135 48,9 50,51 54,32 49,68 175 228,28 | 234,42 | 238,13 | 229,06
136 50,47 52,11 55,92 51,26 176 234,63 | 241,03 | 244,74 | 235,41
137 52,07 53,74 57,55 52,86 177 240,98 | 247,51 | 251,22 | 241,76
138 53,65 55,34 59,15 54,43 178 247,33 | 254,01 | 257,69 | 248,11
139 55,25 56,98 60,79 56,03 Add 1000 to the o-ring reference in order to have the corres-
140 | 56,82 | 5859 | 62,4 | 57,61 ponding ISO 3601-1:2008

141 58,42 60,3 64,11 59,21

Techné \




RuBBer SeaLs | Backup Rings (BAE)

| Owing |  BAE |
. 3.53 ISO 3601-2:2008 | Standard

| Oing | BAE

. 3.53 ISO 3601-2:2008 | Standard
IS
243

o o o

201 4,34 4,53 9,91 5,13 104,37 | 107,4 | 112,58 | 104,93
202 5,94 6,17 | 11,53 | 6,73 244 | 107,54 | 110,69 | 115,87 | 108,10
203 7,52 776 | 13,13 | 8,31 245 | 110,72 | 113,93 | 119,11 | 111,28
204 9,12 9,38 | 14,74 | 9,91 246 113,9 | 117,16 | 122,34 | 114,45
205 10,69 | 11,08 | 16,44 | 11,56 247 | 117,07 | 120,44 | 125,59 | 117,63
206 12,29 | 12,71 | 18,07 | 13,16 248 | 120,24 | 123,67 | 128,82 | 121,11
207 13,87 | 1437 | 19,73 | 14,73 249 | 123,42 | 127,05 | 132,2 | 124,28
208 15,47 | 16,06 | 21,41 | 16,33 250 126,6 | 130,28 | 135,43 | 127,46
209 17,04 | 17,66 | 23,02 | 17,91 251 | 129,77 | 133,52 | 138,67 | 130,63
210 18,64 | 19,32 | 24,67 | 19,46 252 | 132,94 | 136,76 | 141,91 | 133,81
211 20,22 | 20,93 | 26,28 | 21,03 253 | 136,12 | 140 | 145,15 | 136,98
212 | 21,82 | 22,64 | 27,91 | 22,63 254 139,3 | 143,23 | 148,38 | 140,16
213 23,4 | 2424 | 29,51 | 24,21 255 | 142,47 | 146,48 | 151,63 | 143,33
214 25 25,87 | 31,14 | 25,81 256 | 145,65 | 149,71 | 154,86 | 146,51
215 | 26,57 | 27,49 | 32,76 | 27,38 257 | 148,82 | 152,95 | 158,1 | 149,68
216 | 28,17 | 29,17 | 34,44 | 28,98 258 152 | 156,19 | 161,34 | 152,86
217 | 29,75 | 30,8 | 36,04 | 30,56 259 | 158,35 | 162,8 | 167,95 | 159,21
218 | 31,34 | 32,43 | 37,67 | 32,16 260 164,7 | 169,27 | 174,42 | 165,56
219 | 32,93 | 34,04 | 39,28 | 33,88 261 | 171,05 | 175,75 | 180,9 | 171,91
220 | 34,52 | 3568 | 40,92 | 35,48 262 177,4 | 182,27 | 187,38 | 178,26
221 36,1 | 37,28 | 42,52 | 37,06 263 | 183,75 | 188,87 | 193,98 | 184,61
222 37,7 | 38,99 | 4423 | 38,66 264 190,1 | 195,34 | 200,45 | 190,96
223 | 40,87 | 42,24 | 47,48 | 41,83 265 | 196,45 | 201,82 | 206,93 | 197,31
224 | 44,05 | 4547 | 50,71 | 45,01 266 | 202,8 | 208,3 | 213,41 | 203,66
225 | 47,23 | 48,79 | 54,03 | 48,18 267 | 209,15 | 214,91 | 220,02 | 210,01
226 50,4 | 52,06 | 57,27 | 51,36 268 | 215,5 | 221,39 | 226,5 | 216,36
227 | 53,57 | 553 | 60,51 | 54,53 269 | 221,85 | 227,86 | 232,97 | 222,71
228 | 56,75 | 58,59 | 63,8 | 57,71 270 | 228,2 | 234,34 | 239,45 | 229,06
229 | 59,92 | 61,83 | 67,04 | 60,88 271 | 234,55 | 240,95 | 246,06 | 235,41
230 63,1 | 6506 | 70,27 | 64,06 272 | 240,9 | 247,43 | 252,54 | 241,76
231 66,27 | 6831 | 73,52 | 66,83 273 | 247,25 | 253,93 | 259,01 | 248,11
232 69,44 | 71,64 | 76,85 | 70,00 274 | 253,6 | 260,41 | 265,49 | 254,46
233 72,62 | 74,88 | 80,09 | 73,18 275 | 266,3 | 273,36 | 278,44 | 267,16
234 75,8 | 78,12 | 83,33 | 76,35 276 279 | 286,57 | 291,65 | 279,86
235 78,97 | 81,39 | 86,57 | 79,53 277 | 291,7 | 299,53 | 304,61 | 292,56
236 | 82,14 | 84,63 | 89,81 | 82,70 278 | 304,4 | 312,48 | 317,56 | 305,26
237 | 8532 | 87,87 | 93,05 | 85,88 279 | 329,8 | 338,43 | 343,47 | 330,66
238 88,5 91,1 | 96,28 | 89,05 280 | 355,2 | 364,34 | 369,38 | 356,06
239 | 91,67 | 94,45 | 99,63 | 92,23 281 380,6 | 390,24 | 395,28 | 381,46
240 | 94,84 | 97,68 | 102,86 | 95,40 282 | 405,26 | 412,65 | 417,65 | 406,12
241 98,02 | 100,92 | 106,1 | 98,58 283 | 430,66 | 441,74 | 446,74 | 431,52
242 101,2 | 104,16 | 109,34 | 101,75 284 | 456,06 | 467,78 | 472,78 | 456,92

Add 1000 to the o-ring reference in order to have the corres-

ponding ISO 3601-1:2008 /Techné




RuBBer SeaLs | Backup Rings (BAE)

| O-ring | X

E

.js ISO 3601-2:2008 | Standard @ [533 | 1503601-2:2008 | Standard
DO CIEe

309 | 1046 | 1083 | 19 | 11,43 113,67 | 116,94 | 124,92 | 115,01
310 | 12,07 | 12,47 | 20,64 | 13,03 350 | 116,84 | 120,17 | 128,15 | 118,19
311 | 13,64 | 1413 | 223 | 14,61 351 | 120,02 | 123,45 | 1314 | 121,36
312 | 1524 | 1581 | 23,98 | 16,21 352 | 1232 | 126,88 | 134,63 | 124,54
313 | 1681 | 17,41 | 2558 | 17,78 353 | 126,37 | 130,11 | 138,06 | 127,71
314 | 1842 | 19,08 | 27,24 | 19,38 354 | 129,54 | 133,34 | 141,29 | 130,89
315 | 19,99 | 20,68 | 2884 | 20,96 355 | 132,72 | 136,58 | 144,53 | 134,06
316 | 21,59 | 22,37 | 3048 | 22,56 356 | 1359 | 139,82 | 147,77 | 137,24
317 | 23,16 | 24,01 | 32,08 | 24,13 357 | 139,07 | 143,06 | 151,01 | 140,41
318 | 2477 | 2565 | 33,72 | 2573 358 | 142,24 | 146,29 | 154,24 | 143,59
319 | 2634 | 27,25 | 3532 | 27,31 359 | 14542 | 149,54 | 157,49 | 146,76
320 | 27,94 | 2893 | 37 | 2891 360 | 148,6 | 152,77 | 160,72 | 149,94
321 | 2951 | 30,57 | 3861 | 3048 361 | 151,77 | 156,01 | 163,96 | 153,11
322 | 31,12 | 32,21 | 4025 | 32,08 362 | 158,12 | 162,57 | 170,52 | 159,46
323 | 32,69 | 33,81 | 41,85 | 3343 363 | 164,47 | 169,05 | 177 | 16581
324 | 3429 | 3544 | 43,48 | 3526 364 | 170,82 | 175,53 | 183,48 | 172,16
325 | 3747 | 3877 | 4681 | 3843 365 | 177,17 | 182,04 | 189,95 | 178,51
326 | 40,65 | 42 | 50,04 | 41,61 366 | 183,52 | 188,64 | 196,55 | 184,86
327 | 43,82 | 4524 | 53,28 | 44,78 367 | 189,87 | 195,12 | 203,03 | 191,21
328 | 47 | 4848 | 5652 | 47,96 368 | 196,22 | 201,6 | 209,51 | 197,56
329 | 50,16 | 51,83 | 59,84 | 51,13 369 | 202,57 | 208,07 | 215,98 | 203,91
330 | 5334 | 5507 | 63,08 | 54,31 370 | 208,92 | 214,68 | 222,59 | 210,26
331 | 5652 | 5831 | 6632 | 57,61 371 | 215,27 | 221,16 | 229,07 | 216,61
332 | 597 | 61,54 | 69,55 | 60,78 372 | 221,62 | 227,64 | 235,55 | 222,96
333 | 62,87 | 6484 | 72,85 | 63,9 373 | 227,97 | 234,11 | 242,02 | 229,31
334 | 66,04 | 6807 | 76,08 | 67,13 374 | 23432 | 240,72 | 248,63 | 235,66
335 | 69,22 | 71,31 | 79,32 | 7031 375 | 240,67 | 2472 | 255,11 | 242,01
33 | 724 | 7455 | 82,56 | 73,48 376 | 247,02 | 253,71 | 261,59 | 248,36
337 | 7557 | 77,89 | 858 | 76,66 377 | 253,37 | 260,19 | 268,07 | 254,71
338 | 78,74 | 81,16 | 89,14 | 79,83 378 | 266,07 | 273,26 | 281,14 | 267,41
339 | 81,92 | 844 | 9238 | 83,13 379 | 278,77 | 286,22 | 294,1 | 280,11
340 | 851 | 87,63 | 9561 | 8631 380 | 291,47 | 2993 | 307,18 | 292,81
341 | 8827 | 90,88 | 98,86 | 89,48 381 | 304,17 | 312,26 | 320,14 | 305,51
342 | 91,44 | 9421 | 102,19 | 92,66 382 | 329,57 | 3382 | 346,04 | 330,91
343 | 9462 | 97,46 | 10544 | 95,83 383 | 354,97 | 364,25 | 372,09 | 356,31
344 | 97,8 | 100,69 | 108,67 | 99,01 384 | 380,37 | 390,15 | 397,99 | 381,71
345 | 100,97 | 103,93 | 111,91 | 102,31 386 | 430,66 | 441,74 | 449,54 | 432

346 | 104,14 | 107,17 | 115,15 | 105,49 387 | 456,06 | 467,78 | 475,58 | 457,4
347 | 107,32 | 110,46 | 118,44 | 108,66 388 | 481,46 | 493,74 | 501,54 | 482,75
348 | 1105 | 113,7 | 121,68 | 111,84 389 | 506,86 | 519,81 | 527,57 | 508,15

Techné \




RuBBer SeaLs | Backup Rings (BAE)

BAE
. 5.33 ISO 3601-2:2008 | Standard

BAE
. 5.33 ISO 3601-2:2008 | Standard

FDOD IR

390 | 532,26 | 545,72 | 553,48 | 533,55 392 | 582,68 | 597,5 | 605,26 | 584,02
394 | 533,48 | 649,61 | 657,33 | 634,82 393 | 608,08 | 623,53 | 631,29 | 609,42
391 | 557,66 | 571,76 | 579,52 | 558,95 395 | 658,88 | 675,65 | 683,37 | 660,22

Add 1000 to the o-ring reference in order to have the correspon-
ding ISO 3601-1:2008

| O-ring | BAE

@ (699 | 1503601-2:2008 | Standard
oo

425 113,67 | 117,02 127,8 115,6 450 266,07 | 273,26 | 284,3 267,31
426 116,84 | 120,28 | 131,03 | 118,77 451 278,77 | 286,22 | 297,25 | 280,01
427 120,02 | 123,53 | 134,28 | 121,95 452 291,47 | 299,17 | 310,21 | 292,71
428 123,2 126,76 | 137,51 | 125,12 453 304,17 | 312,32 | 323,16 | 305,41
429 126,37 | 130,11 | 140,86 | 128,3 454 316,87 | 325,12 | 336,01 | 318,11
430 129,54 | 133,34 | 144,09 | 131,47 455 329,57 | 338,07 | 349,07 | 330,81
431 132,72 | 136,58 | 147,33 | 134,65 456 | 342,27 | 351,29 | 362,28 | 343,51
432 135,9 139,82 | 150,57 | 137,82 457 354,97 | 364,25 | 375,23 | 356,21
433 139,07 | 143,06 | 153,81 141 458 367,67 | 377,2 388,19 | 368,91
434 142,24 | 146,29 | 157,04 | 144,17 459 380,37 | 390,15 | 401,14 | 381,61
435 145,42 | 149,54 | 160,29 | 147,35 460 393,07 | 403,15 | 414,09 | 394,31
436 148,6 152,77 | 163,52 | 150,52 461 405,26 | 415,71 | 426,66 | 406,5
437 | 151,77 | 156,01 | 166,76 | 153,7 462 | 417,96 | 428,67 | 439,61 | 419,2
438 158,12 | 162,57 | 173,32 | 159,36 463 430,66 | 441,74 | 452,7 | 4319
439 164,47 | 169,05 179,8 | 165,71 464 443,36 | 454,83 | 465,79 | 444,6
440 170,82 | 175,53 | 186,28 | 172,06 465 | 456,06 | 467,78 | 478,74 | 457,3
441 177,17 | 182,04 | 192,75 | 178,41 466 | 468,76 | 480,74 | 491,69 | 470
442 183,52 | 188,64 | 199,35 | 184,76 467 | 481,46 | 493,83 | 504,76 | 482,7
443 189,87 | 195,12 | 205,83 | 191,11 468 | 494,16 | 506,82 | 517,72 | 4954
444 | 196,22 | 201,6 | 212,67 | 197,46 469 | 506,86 | 5199 | 530,8 | 508,1
445 202,57 | 208,07 | 219,15 | 203,81 470 532,26 | 545,8 | 556,71 | 533,5
446 215,27 | 221,29 | 232,36 | 216,51 471 557,66 | 571,84 | 582,73 | 5589
447 227,97 | 234,25 | 245,31 | 229,21 472 582,68 | 597,5 | 608,39 | 584,3
448 240,67 | 247,2 | 258,26 | 241,91 473 608,08 | 623,53 | 634,43 609,7
449 253,57 | 260,19 | 271,21 | 254,61 474 633,48 | 649,61 | 660,47 | 635,1
475 658,88 | 675,65 | 686,51 660,5

Add 1000 to the o-ring reference in order to have the corres-

/Techné
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RuBBeRr SeALs | Rubber Cord

1. RuBBER

a) Definition

basic sealing element used on large flanges,

lids, covers or casings. The cord is cut to the
required length, and then glued. In this case, both
ends must be bevelled, to provide a bigger bon-
ding surface.

b) Characteristics

v" Material

Materials are the same as for O-rings (page 67):
= NBR

FKM

CR

EPDM

VMQ (silicone) red or transparent.

Hardness ranges from 60 to 90+8 IRHD
For more information, see page 35.

v Profiles

O-ring cross-section JT4 cross-section Square cross-section Rectangular cross-section

v Tolerances on the cross-section according to ISO 3302 E2

0-1.5 0.25
1.5-2.5 0.35
25-4.0 0.40
4.0-6.3 0.50
6.3-10 0.70
10-16 0.80
16 - 25 1.00
25-40 1.30
40 - 63 1.60
63 - 100 2.00

Techné \




JR fitting Seals




RuBBer SeALs | JR fitting Seals

1. JR FITTING SEALS

a) Definition

Techné JR fitting seals are used in male threaded
connexions in hydraulic applications. Its simple
shape allows a quick and easy mounting. Contrary
to the O-ring it will not twist in its groove.

Its dimensions are in accordance with the DIN
3869, DIN 3852 and European 1SO 9974-2 : 2000
& ISO 1179-2 :2008 regulations.

Techné JR seal withstand pressures up to 600 bars.

b) Characteristics

v Materials

m Black coloured NBR 85 +5 IRHD

m Green coloured FKM 80 +5 IRHD

m Violet coloured EPDM 85 +5 IRHD.
On request, Techné provides other materials
(HNBR, FFKM, etc)

Fitting of Techné JR seal

Y

! Techné JR seal

A
Y

Thread

Techné \




Russer SeALs | JR fitting Seals

Cc) Oimensions

For groove and thread dimensions, please refer For the mounting conditions, please refer to Tech-
to the DIN 3852. The following list contains most né "O-Rings" on page 76. Because JR seals are
popular dimensions, however Techné can provide not symmetrical seals, mounting direction has to
other dimensions on request. be taken into account, see previous drawing.

Techné reference Thread Adviced dimensions

8 04.0601.0008 | 04.0651.0008 | 04.0670.0008 | M8 x 1
10 | 04.0601.0010 | 04.0651.0010 | 04.0670.0010 | M10 x 1 1/8"” 8.3 12 0.7
12 | 04.0601.0012 | 04.0651.0012 | 04.0670.0012 | M12 x 1.5 9.7 | 145 | 1.2
14 | 04.0601.0014 | 04.0651.0014 | 04.0670.0014 | M14x 1.5 1/4” 11.7 | 16,6 | 1.2
16 | 04.0601.0016 | 04.0651.0016 | 04.0670.0016 | M16x 1.5 13.7 | 19 1.2
17 | 04.0601.0017 | 04.0651.0017 | 04.0670.0017 3/8” 14.7 | 19 1.2
18 | 04.0601.0018 | 04.0651.0018 | 04.0670.0018 | M18 x 1.5 15.7 | 21 1.2
20 | 04.0601.0020 | 04.0651.0020 | 04.0670.0020 | M20 x 1.5 17.7 | 23 1.2
21 | 04.0601.0021 | 04.0651.0021 | 04.0670.0021 172" 18.4 | 24 1.2
22 | 04.0601.0022 | 04.0651.0022 | 04.0670.0022 | M22 x 1.5 19.7 | 245 | 1.2
24 | 04.0601.0024 | 04.0651.0024 | 04.0670.0024 | M24 x 1.5 21.7 | 26.5 | 1.2
27" | 04.0601.0027 | 04.0651.0027 | 04.0670.0027 | M27 x 2 3/4” 238 1293 | 1.2
30 | 04.0601.0030 | 04.0651.0030 | 04.0670.0030 | M30 x 2 27.6 | 33 1.6
33 | 04.0601.0033 | 04.0651.0033 | 04.0670.0033 | M33 x 2 1" 29.6 | 36 1.6
42 | 04.0601.0042 | 04.0651.0042 | 04.0670.0042 | M42 x 2 171/4 38.6 | 46 1.6
48 | 04.0601.0048 | 04.0651.0048 | 04.0670.0048 | M48 x 2 17172 445 | 51 1.6
60 | 04.0601.0060 | 04.0651.0060 | 04.0670.0060 | M60 x 2 2" 56.3 | 67 3.2

'Similar to 26, M26 x 1.5.

To reduce mounting effort and improve the production line’s rate Techné can offer suitable coatings for JR
seals. See page 53.

| Techné
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RuBBEr SeALs | Bonded Seals

1. BoNDED SEALS

a) Definition

echné bonded seals are steel rings with a

bonded elastomer lip. The bonded seal pro-
vides sealing to connectors, or thread caps. This
tough seal withstands high pressures and is repla-
cing step by step copper seals.

b) Characteristics

v Profiles

In order to meet the standardisation and mountings
requirements, Techné offers four different profiles:

TBS SELF CENTERING TBS
(SCR)

TBS

The most widespread bonded seal, it is adaptable
to all types of connectors or threads: PSM, 1SO,
metric and imperial.

SELF-CENTERING TBS

Similar to the TBS bonded seal, it has a thin lip of
rubber that enables the centering of the seal with
the thread. Because of it not falling, it is strongly
recommended for vertical applications.

Techné \

1] ==

>
‘

KDS TGM 1000

KDS

Due to the shape of steel ring, the elastomer has
not only a chemical grip but also a mechanical
one. With its external L shape, KDS bonded
seal is suitable for Banjo connectors. Due to
the heat treatment of the metal ring, this seal is
recommended for high pressures (up to 600 bar).

TGM 1000
Similar to the TBS, but has a better resistance to
pressure.




RuBBer SeALs | Bonded Seals

v Different steel material

The metal case of the bonded seal is chosen according to the pressure and the oxidation attacks it will under-
go. To characterise its pressure resistance, tensile tests are performed.

. Salt spray
Coating . .
Steel (ISO 4042) Tensile strength resistance
(1SO 9227)'
Zn (5pm) 300 h
DCO01-270 ; > 270 Mpa
ZnNi (12pum) 720 h
Zn (5pm) 300 h
DCO01-590 ; > 540 Mpa
ZnNi (12pm) 720 h
Stainless steel AISI 304 > 540 Mpa 500h
Stainless steel AISI 316 Passivation > 540 Mpa 2000h
Stainless steel AISI 316 L > 540 Mpa >2000h

'Indicative values

v Different elastomer material

Depending on the pressure, environment and fluid
that needs sealing, Techné offers different mate-
rials:
NBR 80+5 IRHD
HNBR 80+5 IRHD
FKM 80+5 IRHD

m EPDM 80+5 IRHD.
On request, Techné can provide different hardnesses:
85 or 90 IRHD. To know more about the different
characteristics of these materials (chemical resis-
tance, temperature range, etc, see page 35).

v Mounting

possibility to make a facing Metal/metal contact

to improve the center BS

Useful

range ﬁ

| Techné
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v" Clamping force

<8 5.3

5/16
10 3/8 1/8 7.1
11 7/16 11.8
12 172 1/4 15.8
14 9/16 22.6
16 5/8 3/8 30.5
18 3/4 40.7
20 13/16 172 56.5
22 7/8 5/8 67.8
24 1 3/4 73.4
>27 1,1/16 79.0
v TBS range
NBR or FKM 80+/-5 IRHD with DC01-270 class

steel ring.
Other compositions are available on request.

Botr cLamp
TBS corresponds to standard @ of bolt

@D

ad

: <
=

|
|
|
|
|—
: |

BANJO CLAMP
TBS corresponds to the standard
@ of the hollow screw

Techné \
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INCH DIMENSIONS

I T N T N N

03.0300.0006 3,05 6,35 1,20
03.0300.0007 4BA 002 4,12 7,26 1,20
03.0300.5284 2BA 003 5,21 8,38 1,20
03.0300.0072 1/4 005 6,99 13,34 1,20
03.0300.0341 5/16 006 8,31 13,34 1,20
03.0300.0065 5/16 007 8,64 14,22 1,20
03.0300.0115 40 008 11,26 18,36 2,00
03.0300.0120 7/16 009 11,69 19,05 2,00
03.0300.0150 9/16 010 14,86 22,23 2,00
03.0300.3002 11/16 011 16,51 25,40 2,00
03.0300.0180 11/16 012 18,16 25,40 2,30
03.0300.0210 15/16 013 24,26 33,27 2,30
03.0300.0243 11/8 014 29,33 36,58 2,30
03.0300.0252 11/4 015 32,64 41,40 3,20
03.0300.0270 13/8 016 35,94 44,45 3,20
03.0300.0275 1172 017 38,96 47,75 3,20
03.0300.0280 13/4 018 45,34 57,15 3,20
03.0300.0295 2 019 51,69 63,50 3,20
03.0300.0100 3/8 020 10,37 15,88 2,00
03.0300.0140 1/4 1/2 021 13,74 20,57 2,00
03.0300.0155 60 022 15,83 22,23 2,00
03.0300.3000 | 03.0380.1725 3/8 023 17,28 23,80 2,00
03.0300.0190 3/4 024 19,69 26,92 2,30
03.0300.0200 1/2 13/16 025 21,54 28,58 2,50
03.0300.2154 1/2 13/16 (025) 21,54 28,58 2,00
03.0300.0209 5/8 7/8 026 23,49 31,75 2,30
03.0300.0225 3/4 1,00 027 27,05 34,93 2,50
03.0300.0014 1 3/4 (027) 27,05 34,93 2,30
03.0300.2784 11/16 028 27,82 38,61 2,30
03.0300.0245 7/8 13/16 029 30,81 38,10 2,30
03.0300.0260 1.0 15/16 030 33,89 42,80 3,20
03.0300.0255 1.0 15/16 031 33,89 42,80 2,30
03.0300.0292 1.1/4 15/8 032 42,93 52,38 3,20
03.0300.0285 | 03.0380.0011 1.1/2 17/8 033 48,44 58,60 3,20
03.0300.0298 1.3/4 21/8 034 54,89 69,85 3,20
03.0300.0299 21/4 035 58,04 70,36 3,20
03.0300.0300 | 03.0380.0010 2.0 036 60,58 73,03 3,20
03.0300.0310 2172 037 64,39 77,72 3,20
03.0300.0315 2+1/4 038 66,68 79,50 3,20
03.0300.0325 2+1/2 039 76,08 90,17 3,4

Non exhaustive list, Techné supplies all specific inch dimensions.
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METRIC DIMENSIONS

JNSREO B0 LM e L d D S

03.0300.3675 3,60 7,50 1,00
03.0300.0033 M3,5 201 4,10 7,20 1,00
03.0300.0008 M4 202 4,50 7,00 1,00
03.0300.0654 | 03.0380.0004 M5 302 4,60 9,00 1,00
03.0300.5610 M5 303 5,60 10,00 1,00
03.0300.3005 M5 203 5,70 9,00 1,00
03.0300.0010 M5 204 5,70 10,00 1,00
03.0300.0340 | 03.0380.6292 | M5(5,5) 205 6,20 9,20 1,00
03.0300.6611 | 03.0380.6611 M6 304 6,60 11,00 1,00
03.0300.0040 M6 206 6,70 10,00 1,00
03.0300.0045 | 03.0380.0006 M6 207 6,70 11,00 1,00
03.0300.6711 M6 208 6,70 11,00 2,50
03.0300.0070 M6 305 6,85 13,27 1,30
03.0300.0071 M6 306 7,00 11,40 1,00
03.0300.0050 M6 (6,5) 209 7,10 12,00 1,00
03.0300.0073 M6 (6,7) 210 7,30 10,20 1,00
03.0300.0055 | 03.0380.8513 M8 211 8,50 13,40 1,00
03.0300.0086 | 03.0380.8613 M8 307 8,60 13,00 1,00
03.0300.0080 | 03.0380.8713 M8 212 8,70 13,00 1,00
03.0300.0060 | 03.0380.0013 M8 213 8,70 14,00 1,00
03.0300.0067 M8 214 8,70 16,00 1,00
03.0300.0093 M8.5 215 9,30 13,30 1,00
03.0300.3006 M10 216 10,35 16,00 2,00
03.0300.0101 M1/8" 510 10,40 14,70 1,20
03.0300.0110 | 03.0380.0107 M10 217 10,70 16,00 1,50
03.0300.0107 | 03.0380.0007 M10 310 10,70 17,00 1,50
03.0300.0105 M12 218 10,70 18,00 1,50
03.0300.0114 M11 219 11,40 16,30 1,50
03.0300.0126 M11 312 11,80 18,10 1,50
03.0300.0125 M11 221 11,80 19,10 1,50
03.0300.0130 | 03.0380.1271 M12 222 12,70 18,00 1,50
03.0300.1271 | 03.0380.0012 M12 313 12,70 19,00 1,50
03.0300.0135 M12 223 12,70 20,00 1,50
03.0300.1370 M12 224 13,70 20,00 1,50
03.0300.0142 M13 225 13,70 22,00 1,50
03.0300.0137 M13 315 13,80 20,10 1,50
03.0300.0138 M13.5" 511 13,85 18,70 1,20
03.0300.0146 M13(13,5) 226 14,00 18,70 1,50
03.0300.1472 | 03.0380.0147 M14 316 14,70 21,00 1,50
03.0300.0145 | 03.0380.1472 M14 227 14,70 22,00 1,50
03.0300.3001 M15 228 16,00 22,70 1,50
03.0300.0165 M16 317 16,70 23,00 1,50
03.0300.1692 | 03.0380.1672 M17 229 16,70 24,00 1,50
03.0300.0171 M3/8" 512 17,35 22,70 1,20
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CNEREO L PMB0 LM e L d LD LS

03.0300.0175 | 03.0380.1742 M17 17,40 24,00 1,50
03.0300.0181 M17(17,5) 231 18,00 24,70 1,50
03.0300.0185 M18 232 18,70 26,00 1,50
03.0300.0128 M18 320 18,70 27,00 2,00
03.0300.0195 M20 233 20,70 28,00 1,50
03.0300.3007 M20 321 20,70 29,00 2,00
03.0300.0203 | 03.0380.2152 M21 234 21,50 28,70 2,50
03.0300.0204 M1/2" 513 21,65 26,70 1,20
03.0300.2173 M22 323 21,70 30,00 2,00
03.0300.2050 M20 235 22,50 28,00 1,50
03.0300.2273 M22 236 22,70 30,00 2,00
03.0300.0207 M22 237 22,70 30,00 3,00
03.0300.0205 | 03.0380.0227 M22 324 22,70 31,00 2,00
03.0300.2373 M24 325 23,70 32,00 2,00
03.0300.2473 M24 238 24,70 32,00 2,00
03.0300.0215 M24 326 24,70 33,00 2,00
03.0300.0220 M26 239 26,70 35,00 2,00
03.0300.2735 M26 327 27,00 35,30 2,00
03.0300.0230 M27 240 27,20 36,00 2,00
03.0300.2783 M3/4" 514 27,30 32,50 1,20
03.0300.2773 M27 328 27,70 36,00 2,00
03.0300.2863 M27 329 28,60 36,00 2,00
03.0300.0235 M28 241 28,70 37,00 2,00
03.0300.0240 M28 (28,5) 330 29,20 37,50 2,00
03.0300.0251 M30 331 30,70 39,00 2,00
03.0300.0250 M30 242 31,00 39,00 2,00
03.0300.3374 | 03.0380.0337 M33 243 33,70 42,00 2,00
03.0300.0266 M33 244 34,30 43,00 2,00
03.0300.0272 | 03.0380.3670 M36 245 36,70 46,00 2,00
03.0300.3637 M36 333 37,00 48,00 2,50
03.0300.3940 M39 246 40,00 51,00 2,50
03.0300.0290 M42 247 42,70 53,00 3,00
03.0300.4284 M1 1/4" 516 42,80 49,50 2,00
03.0300.4243 M42 335 43,00 54,00 2,50
03.0300.4546 M45 336 46,00 57,00 2,50
03.0300.4875 M1 172" 517 48,70 55,50 2,00
03.0300.0294 M48 248 48,70 59,00 3,00
03.0300.4849 M48 337 49,00 60,00 2,50
03.0300.0296 M48 249 52,00 60,00 3,00
03.0300.3003 M52 250 53,30 64,50 3,00
03.0300.6056 M2" 518 60,50 68,50 2,00
03.0300.0089 M88 254 89,09 101,48 3,20

Non exhaustive list, Techné supplies all specific metric dimensions.
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v Self-centering TBS range
NBR or FKM rubber 80+5 IRHD

with steel DC01-270.
Other compounds on request.

@D
@d

* _ AS
v
INCH DIMENSIONS

I N T S N R

03.0400.8311 5/16 8,31 13,34 1,20
03.0400.1037 1/8 3/8 820 10,37 15,88 2,00
03.0400.1374 1/4 1/2 821 13,74 20,57 2,00
03.0400.1651 5/8 869 16,51 25,40 2,00
03.0400.3000 3/8 823 17,28 23,80 2,00
03.0400.1816 11/16 871 18,16 25,40 2,50
03.0400.2154 1/2 13/16 825 21,54 28,58 2,50

METRIC DIMENSIONS

03.0400.4691 4,50 7,00 1,00
03.0400.0056 M5 303 5,60 10,00 1,00
03.0400.6710 M6 206 6,70 10,00 1,00
03.0400.0015 M6 207 6,70 11,00 1,00
03.0400.8713 M8 212 8,70 13,00 1,00
03.0400.0087 M8 866 8,70 14,00 1,00
03.0400.1070 M10 708 10,70 16,00 1,50
03.0400.0107 M10 310 10,70 17,00 1,50
03.0400.0127 M12 867 12,70 19,00 1,50
03.0400.1418 M13,5 226 14,00 18,70 1,50
03.0400.0014 M14 316 14,70 21,00 1,50
03.0400.0147 M14 227 14,70 22,00 1,50
03.0400.0016 M16 317 16,70 23,00 2,00
03.0400.0167 M16 870 16,70 24,00 1,50
03.0400.0187 M18 872 18,70 26,00 1,50
03.0400.0207 M20 873 20,70 28,00 1,50
03.0400.0018 M22 874 22,70 30,00 2,00

Non exhaustive list, Techné supplies all specific dimensions of self-centering TBS.
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TriICLOVER CLAMP SEALS

a) Definition

Triclover Clamp seals are aseptic seals widely
used in the food processing or pharmaceutical
industries. They are exclusively mounted in Clamp
tube made of two ferrules/pipe coupling and a
clamp.

Depending on the country and use, new stan-
dards have seen the day. Thus there are four main
standards for clamp connectors:

b) Characteristics

v Profiles
i :

Type A Type B’ pclamp?

¢

'if d, = 25, the type B is named «clamp micro»
Sid, = 34, the type B is named «clamp mini»

Sid, > 34, the type B is named «clamp or triclamp»
’d, = 25 (see sketch of metal ring above)

v" Techné compounds & certifications :

EPDM FKM VMQ PTFE
(Compound 334137) | (Compound 33466) | (Compound 334144) [ (Compound 95101)

Translucent’

USP VI USP VI USP VI USP VI
1935/2004 1935/2004 1935/2004 1935/2004
Approvals
3A 3A 3A 3A
BNIC
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v" Techné specific compounds :

MVQ Platinum MVQ Platinum
334536 334603
USOD Clamp

FDA

FDA
USP VI USP VI
1935/2004

Approvals

Other compounds and colours on demand. Some examples:

FKM green: FDA, 1935/2004, USP VI

MVQ PX red: FDA ‘ od, ‘
NBR blue: FDA, 1935/2004 od
4
ad,
In order to avoid any mistake, Techné advises to provide following data
with inquiries and orders:
Seal’s profile: A or B
Ferrule diameter d3 (and eventually housing diameter d5)
Pipe diameter and pipe thickness
Seal’s material and list of required approvals i o

v" PTFE enveloped clamp seals:

These seals consist of an outside PTFE envelop surrounding a rubber inlay. They are mostly used for chemical
and pharmaceutical applications. The PTFE envelop provides a very good chemical resistance while the rub-
ber inlay grants elasticity and sealing over time.

1 T

Type A Type B pclamp

j#
=

PTFE
Clamp compound 95101 white
MVQ EPDM FKM
Rubber inlay Compound 409058 Compound 409023 Compound 409043
translucent black white

| Techné
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Ferrule cap @ 25
Ferrule cap @ 34
Ferrule cap @ 50,5
Ferrule cap @ 64
Ferrule cap @ 77,5
Ferrule cap @ 91
Ferrule cap @ 106
Ferrule cap @ 119

Techné Nr

159904 1210
159704 0024

Compound

15 9704 0004 PTFE WHITE

15 9704 0019 95101
USP-FDA-3A

15 9704 0022 10352004

159704 0023
15 9704 0005
159704 0025

c) Dimensions

Wm_

SMS 3008 50,5 22,6 25x1,2
SMS 3008 38 50,5 35,6 38x1,2
SMS 3008 51 64 48,6 51 x1,2
SMS 3008 63 77,5 60,3 63,5x1,6
SMS 3008 76 91 72,9 76,1 x1,6
SMS 3008 101,6 119 97,6 101,6 x 2
SMS 3008 104 119 100 104 x 2
USOD / BS4825 1/4" 4 clamp 25 4,57 6,35 x 0,89
USOD / BS4825 3/8" p clamp 25 7,75 9,53 x0,89
USOD / BS4825 1/2" p clamp 25 9,40 12,7 x 1,65
USOD / BS4825 3/4" p clamp 25 15,75 19,05 x 1,65
USOD / BS4825 3/8" mini 34 7,75 9,53 x 0,89
USOD / BS4825 1/2" mini 34 9,40 12,7 x 1,65
USOD / BS4825 3/4" mini 34 15,75 19,05 x 1,65
USOD / BS4825 1 50,50 22,1 25,4x 1,65
USOD / BS4825 112" 50,50 34,8 38,1x1,65
USOD / BS4825 2" 64 47,5 50,8 x 1,65

FDA /&

U.S. PHARMACOPEIA
The Standard of Quality

UJl ce 1935/2004

Indicative values. Techné reserves the right to change, without prior notice.
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| Standard __|_Dimension | @Ferrule | @ID___| @ PipexTh__

USOD / BS4825 212" 77,50 60,2 63,5 x 1,65
USOD / BS4825 3" 91 72,9 76,2 x 1,65
USOD / BS4825 312" 106 84,7 88,9 X 2,11
USOD / BS4825 4" 119 97,4 101,6 x 2,11
USOD / BS4825 412" 130 110,3 114,3 x 2
USOD / BS4825 51/2" 155 141,3x2,77
USOD / BS4825 6" 167 152,4 x 2,77
USOD / BS4825 6 5/8" 183 168,3x2,6
USOD / BS4825 8" 217,50 203,2 x 2,77
USOD / BS4825 8 5/8" 233,50 219,1x2,6
USOD / BS4825 10" 268 254 x2,77
USOD / BS4825 12" 319 304,8 x 2,77
USOD / BS4825 12 3/4" 338 323,9x 3,96
DIN 32676 DN 10 mini 34 10 13x 1,5
DIN 32676 DN 15 mini 34 16 19x 1,5
DIN 32676 DN 20 mini 34 20 23x1,5
DIN 32676 DN 25 50,5 26 29x1,5
DIN 32676 DN 32 50,5 32 35x1,5
DIN 32676 DN 40 50,5 38 41x1,5
DIN 32676 DN 50 64 50 53x1,5
DIN 32676 DN 65 91 66 70 X 2
DIN 32676 DN 80 106 81 85 x 2
DIN 32676 DN 100 119 100 104 x 2
DIN 32676 DN 115 130 110,3 114,3 x 2
DIN 32676 DN 125 155 125 129 X 2
DIN 32676 DN 150 183 150 154 X 2
DIN 32676 DN 200 233,5 200 204 X 2
DIN 32676 DN 250 268 250 254X 2
DIN 32676 DN 300 319 300 304 x 2
ISO 1127 DN 6 p clamp 25 6 8x1
ISO 1127 DN 8 p clamp 25 8 10x 1
EDA A us pswacoren— CJJ cE 1935/2004

Indicative values. Techné reserves the right to change, without prior notice.
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m-ﬂ_

1SO 1127 DN 10 p clamp 12x1
ISO 1127 DN 12 p clamp 25 12 12?;
1SO 1127 DN 8 p clamp 25 10,3 13,5x 1,6
ISO 1127 DN 10 p clamp 25 14 17,2 x 1,6
ISO 1127 DN 18 p clamp 25 16 123;‘;
1SO 1127 DN 8 mini 34 10,3 13,5x 1,6
1SO 1127 DN 10 mini 34 14 17,2x1,6
1SO 1127 DN 15 mini 34 18,1 213x1,6
1SO 1127 DN 8 50,5 10,3 13,5x 1,6
1SO 1127 DN 10 50,5 14,0 17,2x 1,6
1SO 1127 DN 15 50,5 18,1 21,3 x1,6
ISO 1127 DN 20 50,5 23,7 26,9x 1,6
1SO 1127 31,3 33,7x 1,2
1SO 1127 DN 25 50,5 30,5 33,7x1,6
1SO 1127 29,7 33,7 x 2
1SO 1127 39,2 42,4x 1,6
ISO 1127 DN 32 20 38,4 42,4 X2
1SO 1127 DN 32 64 38,4 42,4x2
1SO 1127 45,1 483 x 1,6
ISO 1127 DN 40 o4 44,3 48,3 x 2
1SO 1127 DN 50 77,5 56,3 60,3 x 2
1SO 1127 DN 65 91 72,1 76,1 x2
1SO 1127 DN 80 106 84,9 88,9 x 2
1SO 1127 DN 100 130 110,3 114,3 x 2
1SO 1127 135,7 139,7 x 2
1SO 1127 DN 125 155 134,5 139,7x 2,6
1SO 1127 133,7 139,7 x 3
1SO 1127 164,3 168,3 x 2
1SO 1127 DN 150 183 163,1 168,3 X 2,6
1SO 1127 162,3 168,3 x 3
1SO 1127 213,9 219,1x2,6
1SO 1127 PN 200 2335 211,1 219,1 x 4
1SO 1127 DN 250 286,1 267,8 273 x2,6
1SO 1127 DN 300 338 318,7 323,9x2,6
FOA /3\ uspcos U e 1935/2004

Indicative values. Techné reserves the right to change, without prior notice.
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a) Definition

Techné DIN 11851 milk coupling seals are
aseptic seals. Widely used in the food industry
and especially in dairy lines, it is mounted in the
housing according to the DIN 11850 regulation.
However, the pipe-couplings can be adapted
to tubes of different standards (SMS, DIN, US or
BSOD, etc.). Moreover, Techné can provide speci-
fic seals on request.

b) Characteristics

v Profiles

There are two types of profiles. The simple D-ring
and the flanged D-ring.

TECHNE est capable de réaliser apres étude, des
D-ring dimensionnellement hors standard et dans

d’autres matiéres. '

D-rING

@ 1D

© OD

NBR

BLUE
344075B

FDA
1935/2004

EPDM

BLACK
334137
USP-FDA-3A
1935/2004

FKM

BLACK
33466
USP-FDA-
BNIC 3A
1935/2004

MVQ
TRANS.
334144
USP-FDA-3A
1935/2004

PTFE
WHITE
95101/23413
USP-FDA-3A
1935/2004

10 12 | 20 | 4,5 | 1921230010 | 1925200010 | 19 23200010 | 192225 0010 | 19 2922 0010
15 18 | 26 | 4,5| 192123 0015 | 1925200015 | 19 2320 0015 | 192225 0015 | 19 2922 0015
15H 18 | 26 | 8 | 192123 0158 | 1925200158 | 19 2320 0158 | 192225 0158 | 19 2922 0158
20 23 | 33 | 4,5| 1921230020 | 1925200020 | 19 2320 0020 | 19 2225 0020 | 19 2922 0020
20H 23 | 33 | 8 | 1921230208 | 1925200208 | 192320 0208 | 192225 0208 | 19 2922 0208
25 30 | 40 | 5 | 1921230025 | 1925200025 | 19 2320 0025 | 192225 0025 | 19 2922 0025
25H 30 | 40 | 8 | 1921230258 | 1925200258 | 192320 0258 | 192225 0258 | 19 2922 0258
32 36 | 46 | 5 | 1921230032 | 1925200032 | 1923200032 | 1922250032 | 19 2922 0032
32H 36 | 46 | 8 | 1921230328 | 1925200328 | 1923200328 | 1922250328 | 19 2922 0328
40 42 | 52 | 5 | 1921230040 | 1925200040 | 192320 0040 | 19 2225 0040 | 19 2922 0040
40H 42 | 52 | 8 | 1921230408 | 1925200408 | 192320 0408 | 19 2225 0408 | 19 2922 0408
50 54 | 64 | 5 | 192123 0050 | 1925200050 | 19 2320 0050 | 19 2225 0050 | 19 2922 0050
50H 54 | 64 | 8 | 1921230508 | 1925200508 | 192320 0508 | 192225 0508 | 19 2922 0508

In Red: on demand only

DA /A

Indicative values. Techné reserves the right to change, without prior notice.
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D- rm
DIN

11851

NBR

BLACK
344075B
FDA

1935/2004

EPDM

BLACK
334137
USP-FDA-3A
1935/2004

FKM

BLACK
33466
USP-FDA BNIC 3A
1935/2004

MVQ

TRANS.
334144
USP-FDA-3A
1935/2004

PTFE
WHITE
95101/23413
USP-FDA-3A
1935/2004

65 19 2123 0065 | 1925200065 | 19 2320 0065 | 19 2225 0065 | 19 2922 0065
65M 71 | 81 6,5 192123 6565 | 1925206565 | 19 2320 6565 | 19 2225 6565 | 19 2922 6565
65H 71 | 81 8 | 192123 0658 | 1925200658 | 19 2320 0658 | 19 2225 0658 | 19 2922 0658
75 78 | 88 | 5 | 192123 0075 | 1925200075 |19 23200075 | 19 2225 0075 | 19 2922 0075
80 85 | 95 | 5 [ 1921230080 | 1925200080 | 192320 0080 | 19 2225 0080 | 19 2922 0080
80H 85 | 95 | 8 [ 1921230808 | 1925200808 | 192320 0808 | 19 2225 0808 | 19 2922 0808
90 94 | 104 | 5 | 192123 0090 | 1925200090 | 19 2320 0090 | 19 2225 0090 | 19 2922 0090
100 104|114 | 6 | 192123 0100 | 1925200100 | 19 2320 0100 | 19 2225 0100 | 19 2922 0100
100H 104 {114 | 8 | 192123 1008 | 1925201008 | 19 2320 1008 | 19 2225 1008 | 19 2922 1008
125 130 (142 | 7 | 192123 0125 |1925200125 | 1923200125 | 1922250125 | 192922 0125
125H 130 (142 | 8 | 1921231258 | 1925201258 | 19 2320 1258 | 1922251258 | 19 2922 1258
150 1551167 | 7 | 192123 0150 | 1925200150 | 192320 0150 | 19 2225 0150 | 19 2922 0150
150H 1551167 | 8 | 192123 1508 | 1925201508 | 19 2320 1508 | 19 2225 1508 | 19 2922 1508
200 204 | 216 | 7 | 192123 0200 | 1925200200 | 192320 0200 | 192225 0200 | 19 2922 0200

In Red: on demand only

D-ring

SMS

EPDM
BLACK

FKM
BLACK

MVQ
TRANS.

PTFE
WHITE

334137 33466 334144 95101/23413

USP-FDA-3A | USP-FDA-BNIC 3A | USP-FDA-3A | USP-FDA-3A

1935/2004 1935/2004 1935/2004 1935/2004
25 4,5 | 1925100025 | 19 2310 0025 | 19 2215 0025 | 19 2912 0025
32 18 | 26 | 4,5 | 1925100032 | 1923100032 | 1922150032 | 192912 0032
38 18 | 26 | 8 |[1925100038| 1923100038 | 1922150038 | 192912 0038
40 23 | 33 | 4,5 | 1925100040 | 192310 0040 | 19 2215 0040 | 19 2912 0040
51 23 | 33 | 8 |1925100051 | 1923100051 | 1922150051 | 192912 0051
63 30 | 40 | 5 |1925100063 | 1923100063 | 1922150063 | 19 2912 0063
76 30 | 40 | 8 1925100076 | 1923100076 | 1922150076 | 192912 0076
104 36 | 46 | 5 [1925100104 | 1923100104 | 1922150104 | 19 2912 0104

EPDM BLACK | FKM BLACK | MVQ TRANS. | PTFE WHITE
334137 33466 334144 95101
USP-FDA-3A | USP-FDA-BNIC | USP-FDA-3A USP-FDA-3A
1935/2004 3A 1935/2004 1935/2004 1935/2004

1" 25 | 32 | 55| 1925400001 19 2340 0001 1922450001 | 192942 0001
172 | 38| 48 | 55 | 1925400015 | 1923400015 | 1922450015 | 1929420015
2" 51 | 61 | 55 | 1925400002 | 1923400002 | 1922450002 | 19 2942 0002
2'1/2 | 63 |73,5| 55 | 1925400025 | 1923400025 | 1922450025 | 192942 0025

3" 76 | 86 | 55 | 1925400003 | 1923400003 | 1922450003 | 192942 0003

4 104|116 | 55 | 1925400004 | 1923400004 | 1922450004 | 192942 0004

FDA /3 s comn T e 19352004

Indicative values. Techné reserves the right to change, without prior notice.
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NBR
BLUE

344075B

FDA 1935/2004

EPDM
BLACK

334137
USP-FDA-3A
1935/2004

25 25 31,8 4,5 19 2153 0025 19 2550 0025

38 38 46,8 4.5 19 2153 0038 19 2550 0038

51 51 58,7 4.5 19 2153 0051 19 2550 0051

63,5 63,5 74,2 4.5 19 2153 0063 19 2550 0063

76,1 76,1 87,6 4,5 19 2153 0076 19 2550 0076
101,6 101,6 | 112,1 | 4,5 192153 1016 19 2550 1016

L B ¥ -
FLANGED D-RING oD
@ OD
D- r|n
FLANGED NBR EPDM FKM MVQ PTFE

1%';'1 BLUE BLACK BLACK TRANS. WHITE

344075B

FDA
1935/2004

334137
USP-FDA-3A
1935/2004

33466
USP-FDA-
BNIC
1935/2004

334144
USP-FDA-3A
1935/2004

95101
USP-FDA-3A
1935/2004

5 | 1961230010 | 1965200010 | 19 6320 0010 | 19 6225 0010 | 19 6922 0010
15 18 | 26 | 5 | 196123 0015 | 1965200015 | 19 6320 0015 | 19 6225 0015 | 19 6922 0015
20 23 | 33 | 5 11961230020 | 1965200020 | 19 6320 0020 | 19 6225 0020 | 19 6922 0020
25 30 | 40 | 5 | 1961230025 | 1965200025 | 19 6320 0025 | 19 6225 0025 | 19 6922 0025
25H 30 | 40 | 6 | 1961230250 | 1965200250 | 19 6320 0250 | 19 6225 0250 | 19 6922 0250
32 36 | 46 | 6 | 1961230032 | 1965200032 | 19 6320 0032 | 19 6225 0032 | 19 6922 0032
40 42 | 52 | 6 | 1961230040 | 1965200040 | 19 6320 0040 | 19 6225 0040 | 19 6922 0040
50 54 | 64 | 6 | 1961230050 | 1965200050 19 6320 0050 | 19 6225 0050 | 19 6922 0050
65 71 | 81 | 6 | 1961230065 | 1965200065 | 19 6320 0065 | 19 6225 0065 | 19 6922 0065
80 85 | 95 | 6 | 1961230080 | 1965200080 | 19 6320 0080 | 19 6225 0080 | 19 6922 0080
100 | 104 | 114 6 | 1961230100 | 1965200100 | 19 6320 0100 | 19 6225 0100 | 19 6922 0100
125 130|142 | 7 | 1961230125 | 1965200125 | 19 6320 0125 | 19 6225 0125 | 19 6922 0125
150 | 155|167 | 7 | 1961230150 | 1965200150 | 19 6320 0150 | 19 6225 0150 | 19 6922 0150

EDA A us,ramecores () ce 1935/2004

Indicative values. Techné reserves the right to change, without prior notice.
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RuBBEer SeALs | SMS Seals

1. SMS SEALS

a) Definition

Techné SMS seal is an aseptic seal used in food
and pharmaceutical applications. They are
produced acc. SMS 1149 standard are suitable for
fittings acc. SMS 1146 / 1147 standards (for tube
acc. 1145 standard).

b) Characteristics

v Profiles

2 shapes of SMS seals are available: with (profile L)
and without (profile R) flange. Techné also pro-
duces on demand special SMS seals with other
dimensions and compounds.

"R ]

-

SMS R SMS L
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RuBBER SEALS | SMS Seals

SMS-R
SMS 1149

DN

EPDM
BLACK

334137
USP-FDA-3A
1935/2004

FKM
BLACK
33466

USP-FDA-BNIC
3A 1935/2004

PTFE
WHITE
95101
USP-FDA-3A
1935/2004

25 25 32 5,5 19 4530 0025 19 4330 0025 19 4932 0025
32 32 40 5,5 19 4530 0032 19 4330 0032 19 4932 0032
38 38 48 5,5 19 4530 0038 19 4330 0038 19 4932 0038
40* 40 50 5,5 19 4530 0040 19 4330 0040 19 4932 0040
51 51 61 5,5 19 4530 0051 19 4330 0051 19 4932 0051
53* 53 63 5,5
63,5 (65%) | 63,5 | 73,5 | 5,5 19 4530 0063 19 4330 0063 19 4932 0635
76 (80%) 76 86 5,5 19 4530 0076 19 4330 0076 19 4932 0076
89 89 101 5,5 19 4530 0089 19 4330 0089 19 4932 0089
100* 101,6 | 13,5 | 5,5 19 4530 0100 194330 0100 19 4932 0100
104* 104 116 5,5 19 4530 0104 19 4330 0104 19 4932 0104
108 108 | 120 | 5,5 19 4530 0108 19 4330 0108 19 4932 0108

In Red: on demand only

SMS-L
SMS 1149

NBR

EPDM

FKM

PTFE

BLACK BLACK BLACK WHITE
OO | | 3342704 334137 33466 95101
B A| B FDA USP-FDA-3A | USP-FDA- USP-FDA-3A
1935/2004 BNIC 3A 1935/2004
1935/2004
25 22,6 31,6 (5,4 | 1931300025 | 1935309025 | 19 3330 0025 | 19 3232 0025 | 19 3932 0025
32 29,8 (38,8 | 5,4 | 1931300032 | 1935300032 | 19 3330 0032 | 19 3232 0032 | 19 3932 0032
38 355 47,5/ 5,6 | 193130 0038 | 1935309038 | 19 3330 0038 | 19 3232 0038 | 19 3932 0038
51 48,6 | 60,6 | 5,6 | 1931300051 | 1935309051 | 19 3330 0051 | 19 3232 0051 | 19 3932 0051
63 60,6 | 73,0 | 5,6 | 193130 0063 | 1935309063 | 19 3330 0063 | 19 3232 0063 | 19 3932 0063
76 73,11 855 | 5,6 | 1931300076 | 1935309076 | 19 3330 0076 | 19 3232 0076 | 19 3932 0076
101 |97,4| 115 | 5,6| 1931300101 | 1935309101 | 19 3330 0101 | 19 3232 0101 | 19 3932 0101
104 99,8 | 115 | 56| 193130 0100 | 1935309104 | 19 3330 0104 | 19 3232 0104 | 19 3932 0104

In Red: on demand only

Indicative values. Techné reserves the right to change, without prior notice.
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RuBBER SEALs | Macon Seal

1. MACON SEeaLs

a) Definition

Macon seals are mostly used in wine fit-
tings and in the wine industry. Even if
approvals are not required, Techné offers com-
pounds with FDA and BNIC approvals (for FKM).
Macon seals are made acc. SMS, DIN, ISO and
USOD standards depending on the application.

b) Characteristics

v Profiles

OB A

SMS R
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RuBBER SEALS | Macon Seal

FKM BLACK PTFE
MACON 33466 WHITE
Seal A USP-FDA- 95101

BNIC USP-FDA-3A
1935/2004 1935/2004

40 41 49 3 19 4350 0040  On demand On demand
50 51 59 3 19 4350 0050  On demand On demand
60 62 72 3 19 4350 0060  On demand On demand
70 72 84 3 19 4350 0070 = On demand On demand
80 82 98 3 19 4350 0080  On demand On demand
100 102 118 3 19 4350 0100  On demand On demand

MACON
cap NBR WHITE
Seal
40 55 3 07 4064 0005
50 67 3 07 4064 0006
70 90 3 07 4064 0007

Techné also offers on demand
demand squared flange seals in NBR FDA
white (drawing to be provided).

Other dimensions and compounds on demand only.

®
1l
FoA A TS @ G2l ce 1935/2004

Valeurs données a titre indicatif. Techné se réserve le droit de les modifier a tout moment
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Aseptic 0-Rings DIN 11864




RuBBER SEALS | O-ring Aseptic

U-rine AserTic OIN 11864-1 - v.11.2008

] [ 07pe e 0ol cimc] | 01pe J0-0 e
DIN | cooe | pintisso | 15O | cope| 1501127 USOD CODE | IS0 2037 33;?.1 0Ll
19 0b80 19 0b4d 02012 | w03-2012

12 3,5

DN 10 0010 13x1,5 DN 08 0008 13,5x1,6 172" 1200 12,7 x 1,65
DN 10 0010 17,2x1,6 16
DN 15 0015 19x1,5 3/4" 3400 19,05x1,65 18
DN 15 0015 21,3x1,6 20
DN 20 0020 23x1,5 22
1" 0001 25,4x1,65 24
DN 20 0020 269x1,6 26
DN 25 0025 29x1,5 28
DN 25 0025 33,7x2,0 32
DN 32 0032 35x1,5 34
112" 0015 38,1x1,65 37
DN 40 0040 41x1,5 40
DN 32 0032 42,4x2,0 40,5
DN 40 0040 48,3 x2,0 46,5
2" 0002 50,8 x1,65 50
DN 50 0050 53x1,5 52
DN 50 0050 60,3 x2,0 58,5
212" 0025 63,5x1,65 62
DN 65 0065 70x2,0 68
DN 65 0065 76,1x2,0 73,5

3" 0003 76,2 x1,65 75

DN 80 0080 85x2,0 83
DN 80 0080 88,9x2,3 86,5

4" 0004 101,6 x 2,11 100

DN 100 0100 104x2,0 102
DN 100 0100 114,3x2,3 111

DN125* 0125 129x2,0 127
DN150* 0150 154 x2,0 152

w w w w W W w
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Russtr SeALs | O-ring Aseptic

Standard

EPDM DIN BLACK FDA/USP VI 19 0520 CODE
PTFE DIN WHITE FDA/USP VI 19 0922 CODE
FEP/FKM DIN BLACK/TRANS FDA/USP VI 19 0620 CODE
EPDM I1SO BLACK FDA/USP VI 19 0580 CODE
PTFE ISO WHITE FDA/USP VI 19 0982 CODE
FEP/FKM I1SO BLACK/TRANS FDA/USP VI 19 0680 CODE
EPDM UsoD BLACK FDA/USP VI 19 0540 CODE
PTFE UusoD WHITE FDA/USP VI 19 0942 CODE
FEP/FKM UsoD BLACK/TRANS FDA/USP VI 19 0640 CODE

| Techné
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Russer SeALs | Appendice

T|m EE S < x || =g u <|2],
HHEHEHEHEEHBEHEE AHEHEEEHEHEE
ol - S == o = A S S Y < ol o) =
Ammonium Acetate Fekk [ rek | x| roek [ kxk | kx [ kxk | x| ok | rker [ erk | xwex
A Idehyd o o *H O |*xx| O * ok o O | xxx| *x Amm_OniumCarbona(e o O | dxk|dxx|nxx| O |Hxx - O | xkx| xxn
cetaldehyde - Solution
Acetamide dxk | k[ kx| O | kx| wk [xxk| O [drx | kx| kkx|xnx Ammlonium Chloride N N NI
Acetic Acid 30% [ N N N I T T e e Solution
Ammonium Hydmxide o O | kkn| kx| kkx| O Ak [nan| - O | *ax | wxn
Acetic acid, 96-99.5%
. * - Hk ok * **xx| O o * ok o o *kk | ko
(Glacia ammoniumivte [ ool e ] ] ]
Acetic Anhydride x| o [ xx| o [xxx| o | wx | x| o | wn | x| xx Solution
Acetone o | o |[xxx| o |xxx| 0| x| 0| 0| o [*rx|wwx Ammonium Nitrite dorok [dorn [ | o | www | www [ ww | - R R
Acetophenone o | o |xxx| o |[xxx| 0| 0| 0| 0| o |[xrx|*x Ammonium Phosphate *xx el B B R B R I B e
Acetyl Chloride O | © | O [#wxfaxx| O | O | * |*xx| O |**x| O Amm_onlumSquate N T T B T T L I (e emeve) preven
Solution
Acetylene kx| o | kkk | akk [kkk | O | kk | Ax |- SR | Hoew
Amyl Acetate o o| x| o|xxx| 0| 0| 0| o ofrx «
Acetylene Tetrabromide O | o [wwx|wwn|wnx| o | ww | o | o | o |wan| -
AmylAlCohO[ wk | xk [ xak| Ak [xak| O | kx| O |rak| O [rak|wrn
Acrolein L B e e N1 T A R BRRCT R
Amleorate dokk | kak| O [akk| kx| - [xkx| - R - xxx| 0
Acrylonitrile ol ofo| x|sxx| 0| 0| 0| o] o|xx|o
Amyl Chloride * - O |xxx|xxx| 0o | 0| o | «x| - |xxx| O
Adipic Acid woww | wrn |k | wak [ | < [ | | wwr | o wwek [
Amyl Chloronaphtalene o | 0| o |xxx|xxx| 0 | 0| 0 |*x| - |#xx| 0
Adipic Acid [ROSFS (PO U S O] I PO OO I S e
Amyl Naphthalene o | o o |xxx|[xxx| » | 0| o | *x| 0 [*xx| ©
Aero Lubriplate N N PN N I I T -
Aniline o | - | #x| % |xxx| 0| 0| 0| * | O |*xx| xx
Aero safe 2300 o - |#*x| o |xxx| 0| 0|0 | x| 0| - | - o
Aniline Dyes O | o | wk | ax faxx| o [ ax| x| wx| 0 |xwx| #x
Aero safe 2300 W o - |xxx| o |xxx| 0| 0| 0| x| 0 - - . X
Aniline Hydrochloride wx | o | ax [k |xxx| O | O | O | ax| O |Han| #x
Aero Shell 1 AC Grease wak | wkn | O [ wak | wkw [ owk | wk | wk | dowk [ wak | 4kx | O -
Animal Fats dokk [ ak | wk [ raw | dkx [xak | wk [ x| dokx [ rkk | kx| o
Aero Shell 17 Grease wxk | wxn | 0 | wak [me | www | wk [ o | wn [wmn | wwx | © —
Aqua Regia (Nitric Acid/
(NI o o x |*x|sxx| 0| 0| 0| x| o0 |*xx| 0
Aero Shell 7 A Grease wk | x| O [wan[wak[awk | kx| x| wxk | xxx|xxx| O Hydrochloric Acid)
Aero Shell 750 x| x| 0 [sun|snn| x| 0 | 0 | #x| 0 [xxx| 0 Argon Gas RS FUPUNS (V) OGNS [UNCE) [P OSN[RS () OO O
Aero Shell Fluid 4 axk [xxx | O [wrk|wxx| x| 0 | O |xan| wx [xxn| - ASTM Test Fuel A wxx | xrx | O |xrx[xan| xx [ xx | O [xxx| - |xxx| O
Aerozine/:Slj)E()i;);/{o)Hydra- wlolewsl o laxl -l olololo . . ASTM Test Fuel B *kx | %k | O |xxx[*xx| O | O | O |xxx| - |[xxx| O
zine,50%
ASTM Test Fuel C xx | kx| O |xxx|[xxx| 0 | O | O | xx| - |xxx| O
Air <95°C * ok k| kokok | Kook | dekok | ekok | kkk | ko | kkok |k k | kokk | kokok
ASTM-Oil IRM 902 wonk [ axk| O |wka|wka|wxn| x| O |wan| wx [4xx| O
95°C<Air<150°C * *o | kx| kkk | kkk | Ak | Ak [ kkk | kkk | x| kkk | xn
ASTM-Oil IRM 903 dkk | kkk | O |xkk|[xkk|[xxx| O * | xkk [ xxk [ xxx| O
Air >150°C o o O | #% |*xxx| 0 | O [*xx| #x | 0 | #x | O
ASTM-Oil No.1 dokk | kkk | O | kkk | kkk | kkk | kkk | kkk | kkk| Ax [ *xx| O
Alcohol (Methanol -
Fokk | Kkok | kkk o *ok ok o Kkok | kkk | kokk o Kokok | dokok
Methyl Alcohol)
Aluminium Acetate ak | w |wan| 0 fawx| O [ wx| O | 0| O |kaw|wan
Barium Chloride Solution ek [ Kok | ek | kok [ Rk [ Aok | ek | kkk [ Rk | ek | kkok [ kkex
Aluminium Bromide ok [ [ [k | wkon | kwon | deron | dorw [ aw [ 0 [aww [ wwn
Barium Hydroxide
L . N kk [ hkk | dkk | kkk [ kx| O | dkk | kkk [xkk| O | kak [ xkn
Aluminium Chloride dekok | kok | kkek | kokk | kokk ok [ Aokok [ Ak [ dkk |k | ekok | kkek Solution
Aluminium Fluoride dkk [k [k [k [k [ o [k [ ke [k [ O [ dekek [ dokn Barium Sulfate ok | ok | hokok [ dkok [ dkk | O | dekk | kkk | kkk | kkk | kkk | kokk
Aluminium Nitrate sk | ke | wkk [ xak [xxx [ O [ wwer| kx| | x [dekr | wwex Barium Sulfide Solution sk [k [k [ | wrx | O | wak | wkk [ dokok [k [k [k
Aluminium Phosphate sonk [ aow [ wowk [ wn | won | o | kkon | okow [ doaw |- [aow [ aoww Beer sork [k [ work [ wrk | xmk |0 | dkon | dokow [ doaw | ok [worw [ xown
Aluminium Sulfate Kokok | kkk | kkk | kkk | kkk| O | kkk | kkk | kkk| O | kkk|kkk Beet Sugar Sap aoak | xx [ xkk | kkk | kxx| O | Ak | kkk|kxkk| O |kkk|kkx
Aluminium-Potassium Benzaldehyde O | o |xxx| o |xxx| 0 | O | x| O | O |[wrx|wxx
sulfate P N e e e R T I s A N R T A o
u A
Benzenesulfonic Acid 0| o % |xxx| #x| 0 [ xx| O | *x| - |xxx| O
Aluminum Chloride Hkeok [ hokk | ko | kkok [ kokeok [ dokk | ke | kk [ kokk | k| kekok [ ke
Benzine([_igroin) dokk | kkk | O | akk[xak[kax| kx| O |kkx| k% |*kx| O
Aluminum Hydroxide dk |- xRk | ak [ xak | O | kkx | kka| kx| O | kkx [ axx
Benzoic Acid, Solution o O |xxx|xxx| 0 | 0o | o | #x| o |*xx| ©
Aluminum Sulfate Hkok [ hokk | ok | kkok [ kkk [ O | dekok [ kkk [kkk | O | kkk [ kkex
Benzene o | of o |xxx|xxx| 0 | 0| 0| x| o |**x| 0
Ambrex 33 (Mobile) *xk [kkk| O |kkk|kkk|[xkx| xx | O P
Benzyl Alcohol O | O | a% [dxx|xxx| O | xx | kx| *x | O |wxx| *x
Ambre)( 830 (Mob”e) *okok | kokk * Kokok | Kkkk | kkk | Ak Kk | hokok | kkok | Akk - Benzyl Chloride ° ° ° wxk|xxx| O o o * o Ak o
Ammonia (gas, cold) *okok | kkok | kxk | O | dokk | O fhwk fakk [ O [ O | wkk | wkk Biphenyl o | o o |xxx|sxx| 0| 0| 0| *x| 0 |*xx| 0
Ammonia (gas, hot) O | O [ %% [ O [*xk| O | ## |*kx| O | O |4ax| 4k Blast Furnace Gas o | 0| o [xxx|sxx| 0 | 0 |*xx| #x| 0 |*xx| O
Ammonia, anhydrous *x | Ak | xxx| O | xxx| O [Hxx| x| O | O |rax|wnx Bleach Solution O | wk | wxn|wan|axx| 0 | [ wx | wx | O |wrn|wan
Ammoniac Sal Kokok | Kkok | Akk | Ak | Akk | Ak | kAk | x Kk | kkk | kkk | kkk Borax (Sodium Borate) Aok [ rrk [ rkk [ khx [ krx | wx * dk | kk [ kokok [ kk | okk

o : ne convient pas / not suitable
*» Effet mineur a modéré / minor to moderate effect

« Effet modéré a majeur / moderate to severe effect
+»* Convient / suitable

o : ne convient pas / not suitable
«« Effet mineur a modéré / minor to moderate effect

« Effet modéré a majeur / moderate to severe effect

*xx Convient / suitable
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Bordeaux Mixture > S akk [ akk [ kak | O | kx| k| kx| O | kkk | kkk Chlorine Dioxide o o * | xx | xxx| O o x| oax o xx
Boric Acid Hkk |k [k [ hokk [ hokk [ O | dkok | dkk | dkk | kkok | kx| kkk Chlorine, Dry o * O |xxx|[*xxx| O o O |**xx| O |**x| O
Bromine o - O |*x*x|*xxx| O o O | *xx | O |[*xx| O Chlorine, Wet o * O |xxx|xxx| O * * | xx | O |[xxx| O
Bromine Water O | - | *x |xxx|xxx| O [ O [ O [ *x [ O [Hkx| * Chloroacetic Acid o |xx| o |xxx| 0| 0| 0| o o |[xxx| xx
Bromine Trifluoride oflojofo|#»|o|o|o|o|o|-]|oO Chloroacetone 0| o |xxx| o |xxx| 0 | 0| 0| 0| O [xxx| %x
Bunker Oil *kk | kkk | O |xkk [ xkk|xxk| O | Ax |kxx| k% |*kx| O Chlorobenzene o o o | #% [xxx| o o o | %x| o |*xxx| o
Butadiene O | O | * |#wx|kxx| O | O | O | *x | O |4*x| O Chlorobromomethane o | o | *x | *x|xxx| 0| 0| 0| #x| O |xxx| xx
Butane dokk | hak | O | hkk [ dkk | wak [wkx | O | Ak [xxk|xxx| O Chlorobutadiene ° ° o | *% | x%xx| o o o | #x| o |xxx| o
Butanol Hkk [ hkk [ kk [ akk [ akk | O | wak | Ax [ Hkxx| O | kkx| wx Chloroform ° ° o | #% | x#xx| o o o | #x| o |xxx| o
Butene (Butylene) *r | - | O [*xxfakk| O | Kk | O | Ak | O |¥kx| O Chloronaphthalene o | of o |xxx|xxx| 0| 0| o |*x| 0 |xxx| ©
Butter ko | dkok x| dkok [ woak | kk [ ek | wk [ aak [ dokok | x| x (0)-Chlorophenol ol el @ losallonsll @l @ | @ a0l @ llooel @
Butyl Acetate O - | x| o |xxxf 0| 0| 0| O & [Hxx| Chlorosulfonic Acid ol of| x| ofxxx| 0| o] oo ol o0
Butyl Alcohol sk | wwk | wk [wrw [ wxk | O [wwx| B [wax| O |wwn| wx Chlorothene ol ol ol selssnl ol ol olxs] - [wxxl| o
Butyl Carbitol O | O |**x| & |axx| O [ % [ O | O [ - [kkk|kkx Chlorotoluene o | of o |xxx|xxx| 0| 0| o | *x| - |xxx| O
Butyl Cellosolve * | O [ xx | O fxxx| O [ x| - | O | O |wxk| xx Chromic Acid 0 | o | #x |wxx|xxx| 0 | 0| x| x| O [#*xx|
Butyl Oleate O | O | wk |dak | wak I R N A Citric Acid sork [k [ wk | wwek | wkok | x| kox | kx| ax | O [Howw [ xwn
Dibutyl Phthalate O [ % | wx [ % |dak| O | O fwx | % | * [dkx| Coal Tar wx | wk | O | wk | wwx|xxn| kx| O |xxx| O |*xx| O
Tertiary Butyl Catechol L N B Rl R e T B B B IR B Cobalt Chlorite own | ok [dewow | ok [woaw |k [woaw | ww [woaw | ww [woaw | wen
Butyl Stearate *x |k | O wkk [ wak O | - | *x| - [#xx| O Coconut Oil sk [dokx | O [dokk |k [wokx | x [wokx | ew [ o | wen | %
Butyl Benzoate O | O [ ** |#**[*xx| O | O e R Cod-liver Oil sk [krk |k [ rrw | woer [rwr | wk [ ok | moex [rorr | moex [ xax
Butylene *x |- O |xxx|xxx| O | » | O | xx | O |*xx| O Coffee Hok | xk ok | kkk [akk | O [ kkk | kx| xkk | O [ kkk |k
Dibutyl Ether o | o | * | x |#xxx| x| 0| 0| x| kx[xxx| Coke Oven Gas O | O | O |*xx|4xx| O | O | 4% | #% | O [4xx| O
Butyraldehyde ° R wx | o |#xx] o ° ° ° 0 |wwx| ww CopperAcetateSqution ** | kK | *k | O |[xxk| O | xx | O o O | kx| *xx
Butyric Acid o | o axlax lexel o 1o Lo ol o lexal xn Copper Chloride, Solution | *x [ xxx | xxx | swxx [4xx| 0 | wx | x| woww | wx | sww [wwr

Copper Cyanide kx| ok [ wox | ok [ dorox |k [ dorow | ek [doar | xox [ woww | wen

Corn Oil dork |k [ x|k [ dowx | kx| x| kr [ aoar | ek [ axx | %
Calcium Acetate kol Mokl Rolell IR Rololell B kol S R R Mool ool Cottonseed Oil sorr |k [ x|k [woww |k | x| aw [ aowe | ek [ www | x
Calcium Bisulfate RV U (O [PUNN) ) [ (PN N ) Cresol o ool o lexslonel o 1ol o Tael o laal o
Calcium Carbonate Fokok | Kok | Hokk [ xkk [ xkk | x| kxk | kxx | - O | xxx | %xx Crude Oil wx | wx | 0 |xwn|wxn|wxn| o o | wx |xwx|2xsx] o
Calcium Chloride sk |k [k [k |k [k [ won | [k | woeox | x| ww Cumene o | o o lexelanel o 1ol o luel - Tonal o
Calcium Cyamde Hkk | hkok Kook [ Hokk [ xkk | O | Hkk | Hkk | dkk | kx| Kok | Kk Cyclohexane x| waw| 0 |nown|wwn| x| x ® losall = ool ©
Calcium Hydroxide x| dekok [ x| dkk [xak | O [xan | x|k | wok [ ekx Cyclohexanol wx | wx | 0 |xxw|sxx| o | sx| 0 lexx| - |xxx| o
Calcium Nitrate R R R e N e R e R R R Cyclohexanone ° o | %+ | o |*xx| o ° ° ° 0 |xwn| #x
Calcium Phosphate Sk |k [ worok |k [worr |k [ ek ko [rorr [ ekk | x| ek
Calcium Sulfate Sk |k [wowk |k [worr | o [rrr |k [rorr [ ekn | wowe [ enen

Decalin (Decahydronaph-
Calcium Sulfide w | | [k | w | O [ | ek [ | o | o | ecalin (Decahydronap o | o o |sax|sss| o o o | wx| o [sxx| =

thalene)
Calcium Sulfite Fokok [ hkok | Aok | dokk [ kkok | O | kokk |k [ kkok | Rk | Kokk | kkok

Decane Hkk | wkk| O | wak[xan[xxn| x| *x |xxx| O |[xxx| O
Calcium Thiosulfate Fok | kk [ kkk | kxk | kkk | O | Kkk | kkk [ kkok | kokk | Kkk | Kk

Dextrose Hokok | kokok | kokk | kkk [ kkk | O | kkk | kkk | kkk | - | kkk | kkk
Camphor P e I R T LT I TS T I (R PO

Di-Isobutyl Ketone o O | *x | O [xxx| O o o o S roRx | wx
Cane Sugar Liquor ax | ok | wkk [ dkk [ wkk | O [ wkk [wxx [wrx| 0 |wwx| O

Di-lsobuty[ene *% | *x | O |xxx|[xxx| O o o * - |xxx| O
Carbitol R B e B T B B I ol

Di-Isopropyl Benzene o | of o |sxx|sxx| 0| 0| 0| #x| 0 |xax|xxx
Carbolic Acid (Phenol) o O | *x |*xx|*%xx| O o O | xxx| - fdxx| *x

Di-Isopropyl Ketone o | o |xx| o |xxx| 0| 0| 0| O O |%ax|[rxx
Carbon Dioxide, dry doak |k | dok | dokok [wwn | ww [k | ww [k [ x| wwn | ww

! Diacetone 0 | o [*xx| o |*xx| 0 | 0 | O | O | #x |wax|xnx

Carbon Dioxide, wet dork |k | dok | dokok [wwk | ww [k | wr [k [ x| wew | ww

Diacetone Alcohol o | o |sxx| o [xxx| 0| 0| 0| o o [xax|sxx
Carbon Disulfide | © | o | o |sxx|ssx| » | o | « | | - |%xx| 0

Dibenzyl Sebacate o | o | wx | wxfwax| 0| o | 0| x| wx [wan| xx
Carbon Monoxide doak | dokok | ok | dokok [wowk [ dokok [ ox ok [ ok [0 || ww

Dibenzylether o | o | wx| o [xax| 0| o | wx | wx | wx [wan| xx
Carbonic Acid dox |k | Ak [akk ke | O | Ak [kokk |k | ek | kok | wxx

Dibromomethylbenzene O | 0| o *x|4xx| O | O | O || O |4xx| O
Castor Qil dkk | hokok [ ko ke [ hokk [ Aok | Aokok | Aok | okk | kkk kx| kx| Rk Dibutyl Ether ° ° N v |xxnl| o ° ° ° o |xxx| =
Cellulose Acetate O [ o | xx [ w fwkx| 0 | O | - | - ek faak| - Dibutyl Phthalate o | o x| x [xxx| 0| o | *x| x| 0 [xxx| =
Chloracetic Acid o O | *x | O |*xx| O o * o O [ xax| *x Dibutyl Sebacate o o | x| x |[xxx| O o | *x | * O |Hxx| -
Chloric Acid o | o | *x | *x|sxx| 0 | 0| 0| 0| o |xkn| wx Dibutylamine ol oo ofssx| o - | x| o o [sxx| -
o : ne convient pas / not suitable  * Effet modéré a majeur / moderate to severe effect o : ne convient pas / not suitable  « Effet modéré a majeur / moderate to severe effect
+# Effet mineur a modéré / minor to moderate effect *+» Convient / suitable *x Effet mineur a modéré / minor to moderate effect *»» Convient / suitable
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Dichloro Acetic Acid oo |xx| o [sxx| 00| 0| - | o |sxxx| x Ethylene Trichloride o o x| xx ‘*" ° ‘ ° ‘ ° ‘H o |awx|
Dichlorobutane wx | xx | O |wan|sxx| 0 | O | O [Hx | O |xkx|an
Dichloroethylene o | o o |sx|sxx| - | 0| 0| % | 0 |sxx|wx
i Kokok | kokok * Kokok | kkok | kokk | kok Kok | kkk | kk | kkk | koK
Diesel Oil wak [ hak| 0 | xx [#xx| 0 | o | 0 |4xx| x |#xx| o Fats (animal/vegetable)
. Fatty Acids Ll I BT B B I B e R e R
Diethyl Ether o o | of o fskx| x| x| 0| * |[*x|4xx| 0
a Ferric Chloride aoak | xkk | kx| xxk | xxx | x ok | kok | kokok | kokok | kokok | kokok
Diethyl Sebacate wk | x|k |k fkkk | O | O | Ak | kx| O [xxx | kx
. Ferric Nitrates dork [ aor [ wokk [ wkn | wok | x| wk | wk [ doan | ek [aow [ aow
Diethylene Glycol sk | kkk | wkk [ krk [dkk [ xx | wkk | ek [kxk [ O [wkk | wxx
. . Ferric Sulfate dkeok [ hokk | ok | kok [ kkek [k | kok | kk [ kokek | ek | ekok [ kkex
Dimethyl Amine ol o| oo |xx| o | o|o| oo |xx|o0
Fish Oil akk [ kkk | O | kkk | kkk [kkk| k| kkk [ kkk | xx [*x%x| O
Dimethyl Aniline o|lo|o|o|ssx|[o|o|o|o| o x| o0
. Fluorine ol o | o| *x|*x|o| x| o] « x|
Dimethy! Ether wx [ xx | x| 0 |wxx| 0 | 0 | wx | x| wn |wan| x
f : Fluorobenzene o|o| of ofxxx| oo o|xx| - |sxx| 0
Dimethyl Formamide *x | xx | x| O |xxkx| O | O | xx| O | xx |xxx| =
: Formaldehyde x| x| xx| o |[xxx| 0| 0| x| 0| 0 |xxx| xx
Dimethyl Ketone O | o |[#x%| O |*xx| O | O | 0 | O | O [#kx[ssr
Formami R A I T R TS I =T B A GO P e
Dimethyl Phthalate O | O | ax | ax [axx| O | O [skn| xx | O |*kn| xx ormamide
P Formic Acid o | o |*x| o |*x| o |*x| 0| 0| O [*xx| #x
Dinitro Toluene ol o| oo |xx| o | o|o]| oo |xx|o0
sk [ xx | 0 | wx|xx| 0| 0| 0| xx| - |xxx| 0
Dioctyl Phthalate 0 | o | wx | xx|sxx| 0| 0| % | 4x| 0 |xxx| #x Freon 11
. Freon 112 *k | *k | O | kx| kx| O | *x | O * - | xxx| O
Dioctyl Sebacate O | O | %% | %% [#xx| O | O | % | % | O |*kx| xx
Freon 113 sk |xxx| O [ wx | x| o [xxx| 0 | 0 | - |xxx| 0
Dioxane o | o |xx| o |xxx| 0| 0| 0| 0| 0 |*kx|xx
Freon 114 sork [xwx [ wwx | x| x| 0 |wkax| 0 | wx [ o [xww[ann
Dioxolane oo |xx| o fsxx| 0| 0| 0| o o |sxx| =
Freon 114 B2 *% | kx| O | xx | * O |*xx| O | *x | - |xkx| -
Dipentene *x | xx | O |#xx|4xx| O | O | O | O | o0 [xxx| O
Freon 115 work [ xwx [ wwx | x| x| 0 |xxx| 0 | 0 | - [xww[anx
Diphenyl o | o o |ssx|xxx| 0 | 0| 0 | xx| o |*xx| O
Freon 12 dokk | hokk | Ak | Ax | kx| kx| *xx| O * SRRk | xR
Divinylbenzene oo | o|xx|[sxx| 0 [0 | 0| x| o0 |*x«| 0
Freon 13 dokk | hokk [ xkk | Ax [xxx| O |*xx| O * S kx| kokx
Dodecanol aok | ew [ ae | ww [eak | o [eax| - - o erk | wwe
Freon 13 B1 *ak | xxk | xxx| O | xx - *ok | kx| ook | kokk |k
Dowtherm A o | o o |ssx|ssx| 0| 0| o | *x| o |4xx| -
Freon 134 a ok | ok [ hokk | Ak | Ak | kx| xak | O | Ak | o kkk [ akk
Dowtherm E o | o o |ssr|ssx| 0| 0| o | *x| o |4xx| -
Freon 14 kx| kokk [ xkk | Ax [xxx| - |Hxxx| O S ek | ek | ek
Freon 21 oo | o| o |*x| o |*x| 0o 0 rx|[xxx| 0O
. . Freon 22 O | o |*xx| o | x| #x [*xx| O | 0 | O [xaw|wnn
Epichlorhydrin o o |xx| o fxxx| 0| 0| 0| o o |xxx|xx
Freon 31 O | o |xxx| O | x| - |xxx| O | x| *x |dkk|onn
Ethane wokk | Akk | O | akk [wrn | akk | x| O | wx | *x |xxx| O
Freon 32 kx| dokk [ xkk | O | ax | o | kaa| O | kx| kx| kkk [ kkx
Ethanol Amine *x | xx | xx | O |xkx| O | *x | # O | O |xxx| *x
Freon BF *% | kx| O |xxx| ax | - | xx| O - O | kkr | xxx
Ether * * * O |*xx| O * o o O |*xx| O
Freon C316 dokk | xkk [xxk | - | x| - kx| O - < rer | xexx
Ethyl Acetate R R kel B kool B I Tl B P okl Bl Freon C318 sonk [ awk [ wwk | wx | ww | o | waw| 0 | ek [ o [aaw [ anx
Ethyl A]C0h0|, Ethanol Kk | kk [ kkk| Kk | kkk| O | kkk| K | kkk| O |kkk | kkk Freon MF x| xx ° x| wx R ° ° R P U I
Ethyl Benzene O | ©| O |*x|#xx| O | O | O |*x| O |x¥x| O Freon PCA wax[xax| O | kx| wx | o |wxx| 0 | - |xxx|xxx| O
Ethyl Bromide *r [ xk | O wak|xkx| O | O | O |wkk| O |xkx| O Freon T-P35 sk | x| ewow [xk | wk |0 [aek | wowm | o [k | owk [ wxex
Ethyl Cellulose *x | O | wx | O |Hxx| O |k [ x| O | O fxkn| wx Freon TA wonk [ awk [ wkw | 0 | ww | o | ww | waw | [woa [ ww [ aw
Ethyl Oxalate 0 | o |wak|kan|arx| 0 | 0 | 0 | wa [han|wrn|wnx Freon TC P N T A L I T T T I v vy g
Ethyl Pentachlorobenzene o | o o |sxx|sxx| 0| 0| 0| *x| 0 |*xx| O Freon TMC P T T I T D T DT D I v e
Ethyl Sulfate (Diethyl Freon TWD602 ax | wk [ xww | wwn| kx| o [ aw [ o | o [k | wwn | www
o | o |#xx| o |xxx| O |xxx|xxx| x | 0 |xxx| O
Sulfate) K
Fuel Oil rkk | kkk | O [ rrk [ drx [ wexx| x O |*%xx| - |x*xx| O
Ethyl acrylate b I R e I I el R I el Fumaric Acid wax [ wan | wx |wnx|xxx| 0 | wx [ wx |xxx| - |4xx| O
Ethyl chloride wk | wk | kw [ kx [wwn | O [ an | 0 [wan| 0 |wan| wx Furan ol olololsss] olololololss| =
sk [wrk | ax kx| ax | x| x| 0 [wak | kx [wrk | aw
Ethylene Furfural (Furfuryl el lwel o lasl ol ol ol ol « lews| v
Ethylene Bromide o o | ofxx|ssx|l 0| 0| o] « | o |#xx| 0 Aldehyde)
Ethylene Chloride o | o | o | xxk|xxx| 0| % | 0| « o |xxx| o Furfuryl Alcohol o | o | xx| o |xxx| 0| 0| 0| o | * [k #x
Ethylene Chlorohydrin O | o | wx | wx|wrx| 0 [ wx| 0 | *x| O |xrx| xx
Ethylene Diamine FExE ERa | O wkx| O | x| x| O | O ek ek Gallic Acid wx | kx| wx [xrx[wxn| 0 | x| x |xrx| 0 [xax| xx
Ethylene Dibromide O | O | O |##x|#xx| O | O | O [ * [ O [*kx| O Gasoline/Alcohol Mix #x | x| O [*xx[xxx| O | 0 | O |*xx| O |*xxx| O
Ethylene Dichloride @ @@ | @l e| @ || @ | © Gelatin ok [ wn | dowk | waow [wkk | O [ waow [wwk | wown | O [awn | wwn
Ethylene Glycol Fx |k |k [ kck |k | k| ok |k |k | ko | rkok | O Glauber’s Salt O | o | ax [xaw|wwx| o | wx [ - |wkx| O |*wx| wx
Ethylene Oxide o o * o |*x*x| O o o o O [Hxx| * Glucose Hdk [ hokk | Aok | kkok [ kkk [ O |k [ kkk [hkk | O | khk [ kkn

o : ne convient pas / not suitable
+# Effet mineur a modéré / minor to moderate effect

* Effet modéré a majeur / moderate to severe effect

«xx Convient / suitable

o : ne convient pas / not suitable
** Effet mineur a modéré / minor to moderate effect

« Effet modéré a majeur / moderate to severe effect
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Glycerin (Glycerol) RN T e e O P e e T
Glycerol s o | o [ [ | | | [ | O | |
Kerosene x| x| o [xus|unx] wx | * | 0 ‘ oxs] o
Glycerol Triacetate x| an [wun| o [wan| o | wn | wx | 0 | 0 [wan|ann
(Triacetin)
Glycine *x | k| kkk [kkx [ xkk| O |kxkk| O | O | O [kkx|xkxn
Lactams O | O | *x | % [*xx| O | #x| 0 | O | - [#x| xx
Glycolic Acid o [wnn| wx [wwn|wux| 0 [ wn [wwn|wwx| 0 [wwn|wan
Lactic Acid LR e B T B B I B S
Lavender Oil *% * O |*xx|*%x| *%x | O O | *x | O |**x| O
Lead Acetate * | xx [xxx| O [axx| O | xx| 0 | 0 | O |kxw|kxx
HEF-2 >k >k o *hk | Kk h * o o * o * ok h o
Lead Nitrate Hokok [ kokk | dkk | kkk [ kkk [ O | kkk| O |kkk| O |kak|[kkw
Helium ek [k [k | kok | dkk |k |k | ok |k [k [k [ ak
ngroln hokok | ok ok o Kokk | kkok | kkk | Kok o hkk | Kk | Kkk o
Heptane Wak | wkk | O | kak | wkk [ wka | wa | O |wka| wx x4k | O
Lindol O | o |xxx| xx [xxx| 0 | O | x| * | O |*xx|wxx
Hexachloro Butadiene kx| xxk| O |axx[4xx| O | O | 0o | 0 | * |xxx| O
Linoleic Acid *% | kx| O | xx [xxx| O * | xx | ax | x| xxx| O
Hexadecane *kk [kkk | O | dhk [ hkk[wkx| xx | O * o |*xx| O
Linseed Oil ook [ hokk [k [ hokok [ hkk | kk | kkk [k | kkk | o [ hkk [
Hexaldehyde O | O |#xx| O |*xx| O | % | *x| O | O [sxx| %x
Lithium Bromide Brine ok | kokk | hokk [ Aokok [ Aokok [ dok [ Aokok [ AAk | | kkk | kkk
Hexalin(CycIohexanol) *x | *x | O |axk|xxx| O | xax | O |*xx| x |xxx| O
Lithium Chloride ok [ kx| Akk | x| kkx [ - dox [ rkx | wkk | o [ kkx | Akx
Hexane *kk | kk | O | hkk [ Ak [AAk| Ak | O |kkk| *x |[kkx| O
Hexene dk | xk | O | kak|kan|kkx| xx | O [kkk| *x [xxx| O
Hexyl Alcohol wowk [kn | ok [ wkk | wkk | O | wwk [k [akn [ O | wkn | wan
Magnesium Acetate o | o |sxx| o |#xx| 0| 0| 0| 0| - |ww| an
Hydrazine ak | wx [xrk| ok [xak| x|k | xx | O | O [xxx|xwx
Magnesium Chloride wwn [wnn [wwn [wwn [wwn [ 0 [ wn [wwn [wwn [ o [
Hydrobromic Acid O | o |wxx|rxx|wxx| 0 | x | 0 | x| O [wrx|kxx
Magnesium Hydroxide dk | kk | kkk [ kx| xkk | O |k | k| ke | kx| xRk
. . .
E"\Z/"H}’dx’?zl)or'cp‘c'd PO [P (P [P (PO (i) IR IRVCRN [V U VY e Magnesium Salts ok | dow | kon [ wok | dor [ kon [ wok | dow [ kor [ aokex | dow [ wkox
uriatic Aci
HydrocyanicAcid UV [ N O e S T w | wx I PO Magneslum Sulfate Kokk | Kkk | Kkk | Kkk | kkk| O | kx| kkk | Akk| O | Akk | kAR
i i Maleic Acid o | o o |*xx|axx| 0 | 0 | * | xx| x |#xx| O
HySroquoncAad, ol olol s«lossl ol olololo e -
Anhydrous Maleic Anhydride of| o| o *x|sxx| 0| 0] - - - |xxx| 0
Hydrofluoric Acid, o o of « |ssx| # | | 0| 0| o |xsx|x Malic Acid axx[xxx| O [xxx|hxx| 0 | wx | wx [xxx| O [#xx| O
concentrated
Hydrofluoric Acid *a [ ak | wk ek ek | O [ kx| O | O |k [k |k MercyrlcCh|0r|de wn | dow [ won [ww | wowk | o [ x| x| eaw | o | kow [ ek
Solution
Hydrogen Chloride O | o |sxx|*xx|axx| - | 0 | 0| 0| - |wrx|kxx
Mercury ok | ko | hok [k [ dkok [ dkk | dkk | kx| kkk | ek | kkk [ kokk
Hydrogen Fluoride o | o |*xxx| xx |xxx[ 0 | 0 | 0| 0| 0 |xxx| 0
Mesityl Oxide o o|xx| o |sxxx[ 0| 0| 0| 0 0 *kx|xx
Hydrogen Peroxide *x | kx| O [ kka|akk| O |kak| kx| kx| O [k |nkx
Methacrylic Acid o o | wx| * |sxx| - |xx| 0| 0| 0 |¥xx| -
Hydrogen Sulfide O | * |xxx| w |wxx| o | ax | x| x| o || wan
Methane wxk | xkk | O |xkk[kxx| xx | xx | O | xx | O |*xx| O
Hydrogen wxs | wx [ [wmn[wwn | = | o[ e | w [wwn]wns| -
Methanol wk | xx [ wak | ke [wxx| O [wra| xx | wx | O |www|wxn
Hydrogen Sulfide o | % |wxn| w |wxx| o | wx| x| x| wx |wwn|wnn
Methyl Acetate o o #x| o |sxx[ 0| *x | 0| 0| 0 |*kx|wx
Hydroquinone w | x| o | x [xxx| 0| 0| % | x| x |*xx| 0
Methyl Acetoacetate o o xx| o fsxx| 0| 0| x| o o |sxx| xx
Hydroxy Acetic Acid e I T ) IR O i D SO T s
Methyl Acrylate o o | xx| o |sxx| o | xx| 0| 0| o |#xx| xx
Hypochlorous Acid o | o | wx| x |xxx| 0 | o | o | o | o |wax| xx
Methyl Alcohol P e P e N N T T T
Methyl Amine O | o | xx| o |xxx| o | xx| o | - | o |*xx|wan
Methyl Bromide wk | *x | O |akx|xax| O | O | * |*xx| O |[*xx| O
lodine ax | kx| kx| kkx [ Akk| O | O | * |[xkx| O |knk| xx
: : Methyl Butyl Ketone o of|xx| o fsxxx[ 0| 0| 0| 0| o xkx|xx
lodine pentafluoride o|lo|o|o|x|o|o|o|o|o x| o
Methyl Carbonate o o ofxx|sxx| 0| 0| 0| xx| o0 |sxx| 0
lSO-BUty|A|C0hO| L I R B B B B B B IR BT P P
o o *x o *Ak o o o o o Hokok | Kk
Iso-Butyraldehyde x| » |s«x| o |sx| 0| 0| 0| o o |ssx| - Methyl Cellosolve
Methyl Cellulose x| wr | wx | wx [wrn| 0 [ wx [ wx | 0 | wx |wun| wx
Iso-Butyl Methyl Ketone ofo| | o|sxx| 0| o] o oo |sxx|«
Methyl Chloride o | of x | xx|sxx| 0| 0| o |xx| 0 [xxx| x
Iso-Dodecane *kk | kkk | O |akk[ark| O | Ak | O |kkk|kkx|kkx| O
Methyl Cyclopentane o | of ofxx|sxx| 0| 0| 0 |xx| o0 [#xx| 0
Iso-Octane kokok | kokok | O | kokok | kokok | kok | kk | O |kkk| kk |[kkk| O
Methy! Ethyl Ketone o o|xx| o fsxx| 0| 0| 0| 0 0 |srk| xx
Iso-Pentane wkk | wkk| O |kak[wkx| x| O | O |*ax| xx [4xx| O
Methyl Formate o | o | wx| % |xxx| 0 | xx| x| 0| - |xkx| xx
Iso-Propyl-Acetate o o|xx| o |sxx[ 0| 0| 0| 0| 0 xxx|xx
Methyl Glycol Acetate o | o lexxl o lsxsl 0 | % Laxl - | o |ews| xx
Iso-Propyl-Alcohol aox | ax | kn | daw [ dax| O | kx [wrk | x| O [wkn | wan (Ethylene Glycol)
Iso—Propy[—Benzene o o O |*xx|*xx| O o O | xx | O |**xx| O Methyl Iso-ButyI Ketone o o * o |*xx| O o o o O |Hxx| *
Iso-Propyl-Chloride o | 0| o |[sax|sxx| 0 | O | O |#x| 0 |4xx| O Methy! Iso-Propyl Ketone o o |xx| o |xxx| 0| 0| 0| of o |*kx|wx
Iso-Propyl-Ether | 2 [ 0| O [xkxl x| & | & | & | O [#kx| O Methyl Methacrylate ofo| x| o|sxx| oo | o oo |«

o : ne convient pas / not suitable
* Effet mineur a modéré / minor to moderate effect

* Effet modéré a majeur / moderate to severe effect

*** Convient / suitable

o : ne convient pas / not suitable
* Effet mineur a modéré / minor to moderate effect
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Methyl Oleate O | o | wx [xxx|arx| 0 | 0 | x| wx | o |wrx| wx Pentanol I R B e BT B T B e e R
Methyl Pheny! Ether Perchloric Acid O | 0 | x| wax[wxx| O | wx | O | kx| O |wxx| xx
(Aniso[e) o o - kK o o o o *k K -
Perchloro Ethylene o | o | o |[*xx|xxx| o | 0o | o | *xx| o |xxx| O
Methyl Salicylate o | o | wx|xx|xxx| 0 | 0| x| 0| - |xxx| xx
Petroleum wokk [ kak | O |kak|wkn| x| Ak | O |wkn| kx| xxx| O
Methylene Chloride o| o of|xx|sxx[ 0| 0| 0 |*x| o0 [xxx| 0
Phenol o O | & |xxx|xxx| O | O | O [*xx| O [*nx| #x
Milk sk | dow | wx [wok | ww | [k | [rw | ww |www | -
Phenyl Benzene o | of| of|*xx|sxx| 0| 0| 0| *x| o |xxx| 0
Mineral Oil dokok [hkk |k |k [ kkok [ hkk | k| kk [ kkk | kkk | kkk |k
Phenyl Ether ol o| o ofsxx| oo x|*x| 0 |xxx| 0
o o o hok | ok ok o o o *k * ok ke o
Monobromobenzene Phenyl Hydrazine o | 0| o |xxx|xxx| 0| 0| x| xx| 0 |xxx| 0
i i o o *x o kK o o o o * *ok K *
Monochloroacetic Acid Phosphoric Acid 20% o | o | s | sxe [snxx| = | o | % | wwe |dowen|nnn| -
Monochlorobenzene o | o ofxx|sxx[ 0| 0| 0 |%x| x [xxx| 0 N N
Phosphorus Trichloride 0 | o |sxx|wxn|wxx| 0 | - | 0 |xxx| 0 [xxx| -
Monoethanol Amine o | o | *x| o |**xx| 0o | o | *x| 0 | O [s#x| xx N K
Photographic Developing
sork [ woak [ dok [ wk | wkk | o ko | kx| kox | ek [ dor [ xowk
Morpholine 0 | o | wx [wak|wax| 0 [wx| 0 | 0 | - |waw| wn Bath
Phthalic Acid * x| ak [ kx| wwn | o | Ak | - - S ek [ xaex
Phthalic Anhydride P I Y - S T R ) e N S
Naphtha ok | x| O [akk|axx| xx | O | O | *x| - |xxx| O . »
p Picric Acid, Aqueous
I dx | kx| wak | kx [xxx| O | x| O | Ak | o | kak [ xaw
Naphthalene o | o o |sxx|sxx| 0 | 0| 0 |ax| o |xxx| - Solution
Naphthenic Acid x| x| o |xxx|xxx| O | O | O |*xx| - |xxx| O Pine Oil O | ax | o | x |xxx| O |xxx| O [#xx| - |xxx| O
Natural Gas skh | wxk| O |wdw[srn| xx [ ax | O | x| *x [%xx| O Piperidine of|lo|o| ol o] oo o - |xxx| o
Neats Foot Oil doak | kk | ek | kk [wa | kkk [ O | wx [xan| wx [xan| wn Potassium Acetate wx | 0 |xxx| O |xxx| O | #x| O | O | O |kkx|wnn
Neon Gas ok [k |k | okk | okk | x| dwor | wr | woak [ work [ wrk [ wk Potassium Aluminium s | [ | xan | wmx| 0 wwnlwmn| 0 | wx |wmn| s
Sulfate
Nickel Acetate * | x [arx| 0 [arx| 0 [ ax| 0 | 0 | 0 |wan|ann
Potassium Bicarbonate dokk | kkok [kkok | hokk | kkk | O [hrk | Ak [dax| o | wwn| -
Nickel Chloride Hkk |k [ hokk [ rkk [ wrk [ x| kx| drk | kx| k| kx| xRk
Potassium Bisulfate sk [ kokok [ dokk [k | dokk [ O | Ak [ x| Ak [ ek [ rak
Nickel Nitrate Sk | dkok | wokk | koak (kx| o wk | wwk | - S aak | kaw
Potassium Bisulfite sk [ aork [ wowk | wokk | wkk |k | kwow | x| x| - [aow [ aoww
Nickel Sulfate Sk | wkk | whk [ krk [dkk [ O | kx| wak [kxx | k[ wkk | wxk
Potassium Bromide dokok | ook | koo [k [k [ O | k[ [ [ o [ okeox [ dowex
Nitric Acid, concentrated o | of o xx|sxx| 0| 0| of x| o |*xx|wxx
Potassium Carbonate ok | dokok [ kokok | dokok [ kokok |k [k | dokk [k | o [k | dokk
Nitric Acid, fuming oo o« |xx|o|o| o] oo sk sx
Potassium Chlorate O [ www | dokw | www [www| 0 [ wx | o | o | o [ | e
Nitrobenzene o o | ofxx|xxx| 0| 0| 0| 0| o0 |%x| 0
Potassium Chloride Sk [k [ rokek [ dokk | ok | k[ rek [ ok | ok | kkeok [ kx| doxk
Nitro Methane o | o | x| o x| 0| x| 0| 0| 0 [sxx|*x
Potassium Chromate sk [k | dokok [ kokok | kx| x| e [ - S eork [ rkk | ork
Nitro Propane o | o | xx| o |*xx| 0| 0| 0| O [ann|skx|wx
Potassium Cyanide s | e [ [ [ [ [ [ [ 0 [ [
Nitrogen Gas Hkk | ko [ hokk [ ok [ Aok [ Aokok | dokk | dkk | kk | kx| kkk
Potassium Dichromate Hkk | kkk | dkk | kkk [ xkx| x| kx| xx | O >k | Kkex
Nitrogen Tetroxide oo | oo |xx|o| oo ]| o - |xex| « K N
Potassium Hydroxide s | o || 0 [wwn| 0 [ [ w [ w [ w fann| -
Potassium lodide dokk Aok | hokok [ dkok [ kk [ O | k| kx| kkk | O | kokk [ hkk
i i >k dok | ek | kokok | kk | ok | kok ok
Octadecane wkk [wrn | O |hrn|wun| x| wx | 0 [axx| - [xxx| 0 Potassium Nitrate PO U T e
i *x Kk | kokok | ok ok | Kokok o *k | ko | kokk o Kkok | kok ok
Octane x| ax | o |wan|ssx]| o | o | o | xx | xx [xxx]| o Potassium Perchlorate
Potassium Persulfate o * | dkk [ kx| kkk | O | kK [ kkk | kkk | O [ hkok [ kax
Octanol (Oc1y|A|coh0|) x| kx| xak | wxx [ kxx| O | kx| kx| xx | O [xxx| xx
Potassium Phosphate worox [k [k [k [ [ o eoen |- S| o fwxx]| -
Octyl Acetate ol oo o fwx| - | - | o] | o aan|oax
Potassium Sulfate dokk [haok [ hkk [ aokk | k| O | Rk [ hokk | kk | ok k[ kx| xx
il of Turpentine wwx[nx | 0 [wxn|wan| wx | 0 | 0 [wx | o [axn| -
Potassium Sulfite dok | rokk | dork | kaok [ xkx | O | Ax [ kkox [rokek | Ak | okok [ xoex
Olefin, crude Fokk | hkk | O | Ak [ak | kx| - * *x |*xx| O
Propane dxx | xkx | O |xkx|xxx| xx | kx| O | xx | *x |*xx| O
Oleic Acid x| o | o |xxx|xxx| 0| 0| o |*x| - |xxx| O
Propanol Kok | kokk | kkk | kkk | kkk | O | kkk| kk | kkk| O |kkk|kkk
Oleum (Sulfuric Acid, 0 ol vl oluelossl ol olololo lseslo — -
to 50%) Propionic Acid * | x [wrx[aax|xxx| o | x| 0| 0 | O |kax|wxx
Olive Oil wkk [wkk | ax | dokok | okk | kx| kx| kx [wxk | O [wkk [ ax Propyl Acetate o | o |*x| o |sxx| 0| 0| 0| 0| o |xan|*x
Oxalic Acid aox | an |kn | dww [ wan | O | x| ww [wkw [ o [ekn ek Propy| Acetone o | o |*xx| o [sxx| 0 | 0| 0| 0| o |*kn|wax
Ozone O | wx |www | www | wan | wx [ w0 [rww | ww | wowen | own | wx Propyl Nitrate o | o |xx| o|xxx| 0| 0| o of o [*xx| xx
Propylene o | o | o |xxx|xxx| o | o | o | xx| o |xxx| o
Propylene Dichloride oo o fxxx|wxx| - | 0| - | - | - |xxx| 0
Palmitic Acid dok Ak | ak | wax [ kxkx| O | kx| O [xkx| O [xrk| xx
Propylene Glycol B T T T D T I N g (O e
Para Dichloro Benzene o | 0| o |[sax|sxx| 0 | O | O | ax| O [xkx|xx
Propylene Oxide o | o an| « |sxx| 0| 0| 0| 0| o wus|s
Paraffin Sk | kkk | O | krk [k [k | wkk | kx| kxx | xx [xxx| O
Pyridine o | o|*xx| o |xxx| 0| 0| 0| 0| o |xxx|
Peanut Oil dkk [kkk | O | khk | kkk [Hkk | k| Ak [ kkk [ Akx [ xxx| O
Pyrrole oo | x| ofxxx| 0| o x| oo [+xx|o0
Penta Chloro Dipheny! ofo| o« |s*+ 0| o] o oo |sxx|«
Pentane *kk | kg | O |akk|[xxk|[xxx| *x | O o o |*xx| O
o : ne convient pas / not suitable  « Effet modéré a majeur / moderate to severe effect o : ne convient pas / not suitable  « Effet modéré a majeur / moderate to severe effect
* Effet mineur a modéré / minor to moderate effect *+x Convient / suitable ** Effet mineur a modéré / minor to moderate effect *»x Convient / suitable
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Rapeseed Oil ‘ * ‘ Sulfurous Acid ‘
Salicylic Acid ool Raloboll ool Rafoboll ool IST ool Rl ool Raaloll ol Mol Tallow dokk |k | ok |k [aoak | ww [k | ww [aar | oww [wan | oww
Salt Water Hak | hkok | hokk [ xkk [ xkk | O | Ak | FAx | kkx | O | kkk [ Kk Tar i | wx | 0 | %% [2ax]| o o | s | %x| o |xsx| o
Sewage doak | ok [aoak | dokok [waw | O | ok [ dokok [waw | o [aoww | Hekk Tvite Ak e | wmn | ww | wan | wmn| 0 | wx |wnw|wwn| 0 |wxw| wx
Silcone grease [ P T P P N T Tetrachloroethane ol ol osxluese]l ol o] o|xx] o |sxx| o
Silicone Oil dokk |k [ wowk |k [wowk |k [wxx | O [ ek ek [ x| enen Tetrachoroethylene ol ol o lssslessl ol ol olsxl|o|sss| o
i i dkk | hkk | kkk | kkk | Kkk * dokk | hkk | Kkok - ok | ok
Silver Nitrate Tetrachloromethane o | o| o |xax|*xx| 0| 0| 0 | %% | 0 [*xx| O
o o *hk o *hh o o o o O | *xx| *x
Skydrol 500 Tetraethyl Lead wx [ %% | O |[xxx|xxx| 0 | O | 0 | #x| o |*xx| O
o o kok | ok | kokok o o o o o ok k| ok ok
Skydrol 7000 Tetrahydrofuran o o o o |*xx| o o o o o |*xx| *
i dkk | hkk | ko | kkk | Kkk o ko | kokok | kkok | kk | kokok | ko ok
Soap Solution Thionyl Chloride o | o o |sxx|sxx| 0 | 0| 0| 0| 0 |*xx| 0
Sodium Acetate ax | 0 |xkx| O |xxx| 0 | ax| 0 | 0 | O |kkk[xxn Thiophene ololololsmslololololo |sslo
Sodium Benzoate Hhk | hkk [ hokk [ akk [ Axk | O | Ak | HAx | kkx | O | kkk [ hHk Titanium Tetrachloride w | %% | o | %% [sxx| o ° o | sx| o |xxx| o
Sodium Bicarbonate hokok | hokok | hokk | hokk [ hkk | O | hkk | kkk | kkk | O | kkk | kkk Toluene (Toluol) ° . o | %% | x| o ° o | sx| o |xxx| o
Sodium Bisulfate Hdok | hokk [ Hokk [ Ak [ Axk | O | Ak | kkx [ Hk k| O [ hkk [ahk Tiemeiemmer Off oo e || @ |losenllonsll oo | @ oo [lsoellsss/lssll ®
Sodium Bisulfite *kk | hkk [ hkk [ xkk [ xxk | O O | kx| kxx| O |Hkx|[hkk : . :
p!acet”g ()Glycerlne wx | ok [ Hxx | O |Hax| O | wx | xx | 0 | O |dkx|wwn
riacetate
Sodium Borate (Borax) sk | k| ko [dokk |k [ O | kkk [ kx| kx| O |k [wk
Triaryl Phosphate O | o |*kx|xan|xrx| 0 | O | x| ax| O |kx| xx
Sodium Carbonate (Soda
kokok | okok | kokk | kokok | kok ok o ok k | Kokk | KKk o Fok k| Kok ok
Ash) Tributoxy Ethyl Phosphate O | O | wk | wk faax| O | O f * faw [ - ek [ hkx
Sodium Chlorate k| Kok k| kok [ Hkk | Akk | O | kkk [ rkk | Kk k| Ak [ kkok | Ak Tributyl Marcaptane o o O |*xx|x*x| O o o * - | *xxx| O
Sodium Chloride R R R R e B I B e e B e Tributyl Phosphate O | o |*xx| O [*¥xx| O | 0 | * [ O | O [#*xx| #x
Sodium Chlorite O | o |awk|wan|wnx| 0 | 0 | o |wwk| o [wwn|wnn Trichloroacetic Acid wa | wx | wx | o [wax| 0 | o | * | x| o [wax| wx
Sodium Cyanide Solution dkok [ hkk | Akk | kok [ kkk [ O | kkk [ kkok [kkk | o | kkk [kkk Trichloro Benzene o o O | *x |x*x| O o o * O |*xx| O
Sodium Dichromate Hokk [ hokok | Akk |k [ hkk [ O | kkk [ kkk [hkx | O | kak [hk Trichloro Ethane o o O |*xx|x*x| O o O | xx | O |xx%x| O
Sodium Fluoride dkok [ hkk | Aokk |k [ kkk [ O | kkk | kk [ kkk | Rk |k [ kkk Trichloro Ethylene o o o | *x |x%x| O o o | xx| o |*xx%x| O
Sodium Hydroxide B I B BT B e e I Tricresy| Phosphate [} O | *x | *% |*x%x| O o O | *x | O |%xx| %x
Sodium Hypochlorite wox [ x| oak [ kak [kkk [ O | xx | ak [ kx| O | kx| kxk Triethanol Amine * * | % | O |[**xx| O | xx | O * O | *xw| xx
i mN]r Kk Kkk ko | kkk | Ak k o * o kK o dokk | kok ok 1 o o * Khkk | kkk o o - - - S’k *
odiu trate Triethyl Borane
Sodium Nitrite ax [k | xkk | Axk [xkk | O | xx | O [xxx| O |xkx|kxx TriethyleneGchoI dkok [ hokk | ok | kkok [kkk [k | ke | kkk [ - S eak [ Rk
Sodium Peroxide *x [k k[ akk kx| O | kx| O |kak | O |kkk [Hkk Trifluoro Ethane o o| of#xx|xxx| 0| 0| 0| xx| 0 |*xx| 0
Sodium Silicate * ek | wak |k [wak | O [wak] O fwww]| - faww |k Trinitrotoluene (TNT) 0 | 0| o | wx|xxx| 0 [ x| x | xx | xx [xxx| O
Sodium Sulfide *k [ doak [ aoaok [ Aok [k [ O [ Ak kkk | wk | O |k | Hkk Trioctyl Phosphate O | o |kkx| ok |Hxx| 0 | O | x| wx| O |kwn|arn
Sodium Sulfite Kok | hkk | hkk | hkk [ hkk | O [ hkk [ kkk [kkk | O [dkk [ dkn Turpentine dkk | hkk | O | Ark | Aak| xx o o *x * |xxx| o
Sodium Thiosulfate
) dok | rkk [rk | wkk [krk | O [krk | wkk [krk | o [krk |k
(Antichlor)
Soy Bean Oil doak |k [ x|k [wwk | xx [ x| dkk [aak | xk x| % Urea Aokk | ok ...‘...‘... wk | xk [ wak [ x| O [wak [ank
Stannic Chloride aok [ waek [ wkok [ kx| kx| O | x| kx| wwk | o [aek [ank
Starch wkok | wwk [k [wkk [ wxk | O [k [wwk [okn | x| wown | xx
Vaseline work [ xk | 0wk | kx| x| ww | wk [wan | ox [aek
Stearic Acid *o [ x| x| oxk fkxk | O | kx| k| k[ kkk [ kx|
Vaseline Oil soak | kkx [ O |kx[xwn| O |k | wx [ ok | O [xaw| -
Stoddard Solvent *kk | hkk | O | akk [Ark [ Axk| Ak | O |Hxx[Hkkx|kxx| O
Vegetable Oils & Fats Tak [xkk | O | Hak [ kkk | kk | k| kx kx| kx| kxk |k
Styrene o o O | *x |*xx| O o o * - |xxx| O
Vinegar R R I e BT e B I Bl R
Succinic Acid k| hkok [ hkk [ Hkk [ xkk | O | Ak | kkk | kkk | O | kkk [ hkk
4 Vinyl Acetate O | o | *%| O |[*xx| O | *x | - | xx| - |Fxx| xx
Sucrose Solution Hokk [ Hokok | Aokk | doak [ hkk [ O | x| kkk [hkx | O | kak [hk
Vinyl Chloride, liquid O [ O | * [k |wxxf O | O [ O | x| - |dkx|
Sulfur O | O |Hkk|wan|nkx| O |wkx| xx [wkx| O |wxx|xrn
Sulfur Chloride O | o | o |#xx|*xx| O | O | O | *x| O [+xx| O
Sulfur Dioxide (dr O | * |*x%k| O |**x| O | O | *x | %% | O [skk| *x
(dry) Waste Gas (cont. Carbon
A doak |k | ok |k [ aoar |k [ ok | ww [ aoar |k [wan | oww
Sulfur Dioxide (wet) O | * |#xx| O [*xx| 0 | 0 | kx| wx | o [wwr|wxx Dioxide)
Sulfur Hexafluoride (SF6) | | #x [#xx | ax [wak| 0 woww | won | don |- kx| wax Waste Gas (cont. Carbon |1 1 1Ly s [awn | we | won| oo |wws [sns [ 2ur
Monoxide)
Sulfuric Acid (3 molar) O | o | xx [xaw|arx| x| x| 0| 0 | 0 |4xx| x
Waste Gas (cont. Sulfur
Sulfuric Acid (concen- Dioxide) o O |*xx| *% |*xx%x| O O | kx| x| o Ak | xx
o o o Kk | Kk Kk o o o o o *ok ok o Jox]
trated)
Water steam >+150
. . . o o * o *ok ok o o o o o . o
Sulfuric Acid fuming O [ O | O *x|skx O | OO | OO |#kxf O °C/+302 °F
o : ne convient pas / not suitable  « Effet modéré a majeur / moderate to severe effect o : ne convient pas / not suitable  « Effet modéré & majeur / moderate to severe effect
+# Effet mineur a modéré / minor to moderate effect *»» Convient / suitable «+ Effet mineur & modéré / minor to moderate effect «x» Convient / suitable
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Water steam < +150
°C/+302 °F

o
*
*
*
*
*
o
*
*
*
o
*
*
o
o
*
*
*
*
*
*

Water to +80 °C/+176 °F Hokk | hokok | hokk | hkk | *kk | O Kk [ kkk [ kkk | O | hkk | Kkk

Water to +135 °C/+275 °F * | Akk | ak [hkx [ xkx| O R IR )

Wine & Whiskey wk [waek [ wrow [ dowk | doww | [woww [ www [wwn [ 0 [wrn| -
Wood Oil dhk [hkh | O | wak [ hak[akx| kx| O | *x | O |wxx| x
Xenon Sk [ wok [ hkk | kok | dekok | dowk | kx| dorn | woxk [ xor [ xork [ woek
Xylene (Xylol) o | o | o |*x|**xx| 0 | 0 | O |**x| O [#xx| O

Xylidines (aromatic

Amines)

Zeolites Sk [ hkk | Aokk |k [ kkok [ Ak k| kok ok | kkok [kkk | Ak k| ok ok [ kkk
Zinc Acetate k| kk | kkk| O |[kkk| O | ** | O o O [ *xx [xxx
Zinc Chloride Solutions Hhk | hkok [ Hokk [ xkk [ xkk | O | kak | kx| kkk | O | Kkx [ KKk
Zinc Sulfate Fokk | hokok | kokok | ok [ kokk | O | kkk | kkk [ kkk | O | kokk [ kkk

o : ne convient pas / not suitable  « Effet modéré a majeur / moderate to severe effect
* Effet mineur a modéré / minor to moderate effect *+% Convient / suitable
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