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Our history

Since its foundation in 1966, FLUORTEN has always
identified itself with the brand that distinguishes high
Quality products.

Over the years, the Company has been able to develop
solidly, with a growth compatible to its own technical
and economic capacities.

The activity started with fluoropolymers has been
gradually expanded with the processing of technical
parts in technopolymers, closely developed with the
Customer.

FLUORTEN corporate “philosophy” to work with each
Customer to solve project design and production
problems to obtain a competitive product, has
continuously driven the Company to invest in people
and technologies.

Currently FLUORTEN production is composed of
very modern project design, extrusion, moulding and
mechanical processing plants to supply semi-finished
or finished products in PTFE and injection moulded
Technopolymers of the highest Quality as well as
technicians that can guarantee an internal process with
monitoring and reliability standards that are difficult to
find elsewhere.




Slipper Rings

Introduction

The slipper gaskets in filled modified PTFE were first
developed in the USA for aeronautical purposes.
Introduced more recently in Europe, they were first
used successfully in the servosystem field because of
the complete absence of stick-slip effects, and then
in the hydraulic motor field because of their reduced
dimensions, great sealing capacity, long durability and
reliability. Thanks to these characteristics, together
with the simplicity of assembly and low cost, slipper
gaskets have become the optimum seal in pistons and
hydraulic and pneumatic cylinders, leading to a more
functional and economic alternative to the traditional
elastomer gasket.

FLUOR-S/SC Tapes

FLUOR S/ SC

Spring energized seals

Description

The Slipper gasket is made up of a filled PTFE segment
forming the dynamic part of the seal, and of an

elastomer ring, normally an O-ring, which ensures the
constant elastic energy required to guarantee the fit of
the seal over a long period of time.

Within the concept of Slipper rings, advanced PTFE
formulations, characterized by low friction and
resistance to wear and extrusion, replace traditional
rubber in the dynamic areas. This considerably raises
the overall technical limits involved in the concept of
sealing.

Due to its high performance level, the Slipper gasket is
a great asset in modern projects where primary needs
are met, thanks to the simplicity of installation of this

gasket and its very small dimensions.

Slipper Rings

Applications

Fluid dynamics for medium-high pressures and high
speeds, even without lubrication, fluid dynamics for
analog and control regulation devices, servosystems
and in generai, in positioning hydraulics with high
resolution power, as well as in systems offering great
reliability over long periods of time.

The Slipper gasket is frequently used on rotary and slow
rotary-translation movements,and alsoasan anti-extrusion
device for overspressures in static and semi-static seals.
Fluor S bearing are the ideal complement to this
gasket.

* Politetrafluoroetilene (Teflon °, Fluon®, Algoflon ®, ecc.)
* Politetrafluoroetilene (Teflon °, Fluon °, Algoflon °, ecc.)

®
TEFLON °, il fluoropolimero Dupont. FLUDrtEIﬁ]
TEFLON °,il fluoropolimero Dupont.
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Advantages

* Long life service.

* Absolutely reliable.

* Static and dynamic friction coefficient among the
lowest, even without lubrication.

* Double acting seal.

* No stick-slip effect.

* No glueing due to long inactivity or to low temperature.

* High scraping effect, dependent on the choice of the
hydrodynamic profile.

* Great resistance to extrusion and to diesel effect.

» Wide spectrum of chemical resistance.

* Assembly in closed groove, minimum axial and radial
dimensions.

* Very wide dimensional range available.

Performance

MAX PRESSURE: 400 bar and up to 1000 bar under
specially controlled conditions.

TEMPERATURE: from -40 to +120°C. This range can
be increased to -60 and +200°C by using an O-ring
made of a suitable elastomer.

MAX SPEED: up to 15m/sec with lubricated linear
motion. Up to 2 m/sec with lubricated rotary motion.
COUNTERSURFACES: asindicative values, the surfaces
on which the Slipper ring has a dynamic effect have
a surface hardness HRcZ 45 and a Ra 0.2+0.6 um
finish.

Choice of materials

The following table shows the PTFE compounds which
FLUORTEN has «standardized» according to the specific
function of the Slipper gasket segment and with which
it is possible to solve almost all fluid seal problems
successfully.

The compositions and physical-chemical properties of
the PTFE compounds recommended in the table can
be found, among other constituents of the Fluorten
production range, in our leaflet <TECHNOPOLYMERS>.
In cases where the sealing conditions are unusual,
and therefore not given in the table, many other PTFE
FLUORTEN compounds can be used, making it
possible for the Slipper gasket to take on highly specific
characteristics.

Contact the FLUORTEN Technical Service for special
applications or requirements with data at limit levels.




MINERAL OIL HYDRAULIC OIL

HIDRAULIC OIL BRAKE OIL

HFC
WATER HFA & B OIL EMULSION

PHARMACEUTICAL AND FOOD

NON-REACTIVE LUBRICATED

NON-REACTIVE DRY AIR OR GAS

HOT WATER WATER VAPOUR

Glass

Fluid 5 : g 8 £
8 S i 52 @ 2 23
5 53 | ° 53 g . =g
(0]
ASTM1418
<<O-R>> ELASTOMER NBR EPR NBR NBR  VMQ NBR NBR EPR (FE}S\A)
Designation ASTM
D1418
COUNTERSURFACE U3
HRC< 30-45
HRB< 200
< BM-C-CrO | BM-C-CrO C-CrO P-CrO BM-C BM-C C CrO
HRC = 30+45 steel
Stainless martensitic
hardened steel
HRB £ 200 cast iron
HRC 45
HRB 200
BM-Vo-CrO | BM-Vo-CrO | BM-C-Vo P-CrO BM-C-Vo C-Vo C-Vo CrO
HRC > 45 steel
HRB > 200 cast iron
Ni resist cast iron
HV 700
. C-Vo-Cro | C-Vo-Cro C-CrO C-P-CrO C-CrO C-CrO | C-Vo-Cro | C-P-CrO
HV > 700 galvanic and
chemical added material
Chromium bronze
B C-P C-P C C-P C C C C
ronze, Brass
Treated aluminium C-Vo-Cro | C-Vo-Cro C-CrO C-P-CrO C-CrO C C C
Austenitic stainless steel C-P-CrO | C-P-CrO C-CrO C-P-CrO C-CrO C-CrO C-CrO C-P-CrO
CrO CrO C-P-CrO | C-P-CrO C-CrO C-CrO C-CrO C-P-CrO

*

*General indications,please check the specific compatibility tables.

(® FLuorcen
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ASTM D2440

V/ChO-82306

Spring energized seals

BM-57806
B-8/04GH
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- (HFA&B) -
-40°+125°

-30°+150°

-50°+150°

Analine
-50°+150°

-60°+230°

-20°+230°

®
@ ' Lunrt@lﬁ] * Valori orientativi e prudenziali ricavati da tab. MIL-HDBK-695B




Anelli Slipper

Material Properties

PTFE

ORDER REF.
CODE

COLOUR

ASTM

D 2240

Shore D
HARDNESS

WEAR
COEFFICIENT*
cm. 3 min -8
oN-m-h

CHARACTERISTICS DURING USAGE
(For further technological data,
please refer to our leaflet
<<TECHNOPOLYMERS>>)

PURE PTFE

White

51

>7000

® Minimum friction coefficient. ¢ Complete chemical
resistance to all industrial products. ® Low wear resistance.
e Use: medium pressure and low coverage seals.

CrO

CrO

Pale Blue

53

~100

* Minimum friction coefficient: Chemical resistance the
same as pure PTFE= Non-toxic. * Better wear resistance
than the previous types Use: medium pressure and
medium-low coverage seals.

V/ChO-82306

Vo

Blue

55

16+19

e Excellent chemical resistance, only limited by the
presence of glass fibres in the compound.

e Good resistance to wear and extrusion.

® Use: medium-high pressure and medium-high coverage
seals on hard countersurfaces and/or with poor lubrication|

C-755

Black

66

14

e Excellent chemical resistance,only limited by the
presence of carbon (hexagonal crystal) in the compound.
® Good resistance to wear and extrusion.

* Use: medium-high pressure and medium-high coverage
seals on soft countersurfaces.

BM-57806
B-8/04GH

BM
Bs

Brown
Green

58

e Poor chemical resistance to acids and bases or, in any
case, to reactive ions; good resistance to hydrocarbons
and solvents.

o Excellent resistance to wear and extrusion.
® Use: medium and high pressure and high coverage seals|
on countersurfaces with medium hardness.

steel surface, without lubrication,

* Wear coefficient K: This expresses the loss in volume of a PTFE compound test-piece in kinetic relation to a hardened

in relation to the PV conditions and duration of the test.

O-R

ELASTOMER

DESIGNATION

ASTM | ISO
D 1418 | 1629

Shore A +£5°
HARDNESS

OPERATING
TEMPERATURE
IN°C

MINIMUM
AGEING
LIMIT IN
YEARS*

CHARACTERISTICS DURING USAGE

NITRILE

BUTADIENE

NBR | NBR

70

-40°+125°

e This is the most widely used elastomer for hydraulic
and pneumatic gaskets. ® Resistant to mineral
hydraulic oils, oil-water (HFA& B) and water-glycol
(HFC) emulsions and ester-based oils. « Resistant to
hydrocarbons such as Methane, Ethane, Propane,
Butane, Fuel, Kerosene, Diesel and water up to 70°C.

NITRILE

BUTADIENE (High

NBR

) NBR

75

-30°+150°

e As above, but with better resistance to liquid fuels.
e |t has a very low compression-set.

ETHYLENE

PROPYLENE

EPR | EPDM

80

-50°+150°

® Resistant to many diluted acids and bases, very
hot water, steam and some solvents. ® Resistant to
fireproof, phosphorousester-based hydraulic fluids,
brakefluids, silicone greases and oils. ® Non-resistant
to mineral-based oils and greases.

CHLOROPRENE]

CR CR

70

-50°+150°

* Resistant to cryogenic liquids (Freon, Ammonia),
mineral oils with a high analine point and to vegetable
oils and fats.  Excellent resistance to ageing by
atmospheric agents and sea water.

SILICONE

VMQ | VMQ

70

-60°+230°

10 - 20

® Resistant to hot air, to oils with a high aniline point
and to many gases at extreme temperatures.

e |t has a very low long-term compression-set and
excellent resistance to ageing. ® Non-toxic.

FLUORO-
CARBON

FKM | FKM

75

-20°+230°

10 - 20

* Resistant to high temperatures.

® Resistant to hydrocarbons in general, to ester-based
hydraulic fluids, to some phosphorous ester-based
ones,to silicone oils and greases, aromatic solvents,
halogenated hydrocarbons and many acids. It has a

very low compression-set at high temperatures.

* Indicative conservative values taken trom table MIL-HDBK-695B.

(® FLuorcen

Nastri FLUOR S-SC
FLUOR-S/SC Tapes
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Spring energized seals



Choice of profile
FLUORTEN With forthy years’ experience, Fluorten has succeeded

in fulfilling the changing requirements of fluid dynamics
industries, by proposing a wide range of variants to the
basic concept of Slipper gaskets, making the shape
more sophisticated to obtain optimum performances for
each specific use.

FLUORTEN Together with the Slipper ring solutions specifically
designed for the characteristics of each single
application, in the following tables Fluorten proposes a
standardization of profiles, where the basic shapes are
summarized into their generai field of usage.

/

FLUOR-S/SC Tapes

FLUOR S/ SC

CROSS-SECTION SERIES FUNCTIONAL CHARACTERISTICS

DOUBLE ACTING SEAL PROFILE

e Gas seal: this is the most commonly used profile.
e Liquid seal: this produces a low transfer fim during the dynamic phase.

Spring energized seals

DOUBLE ACTING SEAL PROFILE

e Gas seal: this offers a lower microloss than the NP-NC type.

e Liquid seal: this produces a greater transfer fim than the NP-NC type,
which rises as speed increases. A greater film corresponds to less friction
and less wear of the Slipper ring.

At low speeds it givesa very high degree ot sealing.

Slipper Rings

ESSENTIALLY ONE-WAY SEAL PROFILE

e Gas seal: this offers the lowest microloss and the least emulsion between
gas and liquid in the separator pistons.

e [iquid seal: this produces a very low transfer film in one direction, whilst the
liquid covering is helped in the apposite direction. It is usually used in tandem
on outgoing rods to obtain a better «scraping» ettect.

e This is a variation on the Slipper gasket concept, designed to remove
abrasive and contaminating agents from outgoing rods.

NR/C .

NR/C SCRAPER
e Seal as mentioned above but with greater abrating function

NPS/R

NCS/R
NPS/R ROTARY SEAL PROFILE

NCS/R

(® FLuorcen
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Mod. NPS - NP

Installation on piston

NP

NPS

S
Y Sharp edges without burrs
4
af % |
i I 1
> N
: 24 )
] / -
DN N
§< 2 S
Q Q

~0.6 -0

)

~0.6 - @ O-ring toroidal

Ra0.2 ~ 0.4um

Groove dimensions

@ 1000

For @> 1000 or special dimensions. contact our technical department

H max 8
A
BORE DIMENSIONS AHmax8
NP /P NP NP /L (9]
NPS /P NPS NPS /L
O TOROIDAL
DIAMETRAL
HEAVY STANDARD LIGHT GROOVE GROOVE | GROOVE RADIUS CLEARANCE
SERIES SERIES SERIES DIA DEPTH WIDTH (BREAK
ho +02 0 CORNER) (0~200bar) | (200~400 bar)
/ 8.0~14.9 15.0~39.9 A-4.9 245 2.2 04 0.6~04 0.4~0.3 1.78
/ 15.0~39.9 40.0~79.9 A-7.5 3.75 3.2 0.6 0.8~0.5 0.5~0.3 2.62
15.0~39.9 40.0~79.9 80.0~132.9 A-11.0 55 4.2 0.8 0.8~0.5 0.5~0.3 3.53
40.0~79.9 80.0~132.9 133.0~329.9 A-15.5 7.75 6.3 1.0 1.0~0.6 0.6~0.4 5.33
80.0~132.9 133.0~329.9 330.0~669.9 A-21.0 10.5 8.1 1.5 1.0~0.6 0.6~04 6.99
133.0~329.9 330.0~669.9 670.0~999.9 A-24.5 12.25 8.1 1.5 1.2~0.7 0.7~0.5 6.99
330.0~669.9 670.0~999.9 / A-28.0 14.0 9.5 2.0 1.4~0.8 0.8~0.6 8.40

(® FLuorcen
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Mod. NC - NCS

/

Installation on cylinder

FLUOR-S/SC Tapes

FLUOR S/ SC

Ra0.2 ~ 04pum

Spring energized seals

Sharp edges without burrs

~0.6-@0
~0.6 - @ O-ring toroidal
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Groove dimensions

@& 1000
For @ > 1000 or special dimensions. contact our technical department

Ah MEVE:]

ROD DIMENSIONS AN max8

HEAVY
SERIES

STANDARD
SERIES

LIGHT
SERIES

GROOVE
DIA
H9

GROOVE
DEPTH

GROOVE
WIDTH
+02 0

RADIUS
(BREAK
CORNER)

DIAMETRAL
CLEARANCE

(0~200 bar)

(200~400 bar)

(]

O TOROIDAL

3.0~7.9

8.0~18.9

22

0.4

0.6~0.4

0.4~0.3

8.0~18.9

19.0~37.9

3.2

0.6

0.8~0.5

0.5~0.3

8.0~18.9

19.0~37.9

38.0~199.9

4.2

0.8

0.8~0.5

0.5~0.4

19.0~37.9

38.0~199.9

200.0~255.9

6.3

1.0

1.0~0.6

0.6~0.4

38.0~199.9

200.0~255.9

256.0~649.9

8.1

15

1.0~0.6

0.6~0.5

200.0~255.9

256.0~649.9

650.0~999.9

8.1

15

1.2~1.0

0.8~0.6

256.0~649.9

650.0~999.9

9.5

20

1.4~1.0

1.0~0.7

(® FLuorcen




Mod. NPR
)
o
Q
8
- : 0
Installation on piston D &5
0
83
|02 T Ty
&9
;é Sharp edges without burrs §
%) ‘Z\ e] 8
~ I .N
A Ra 0.2 ~ 0.4ym %
> aq
NPR 24 3 %
Y o
A < £
é o)) < C%
S S
~06-00

~0.6 - @ O-ring toroidal

Groove dimensions
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For @> 1000 or special dimensions. contact our technical department

AH max 8

BORE DIMENSIONS AT Mmax8

NPR /P NPR NPR /L 2
DIAMETRAL O TOROIDAL
HEAVY STANDARD LIGHT GROOVE | GROOVE | GROOVE | RADIUS CLEARANCE
SERIES SERIES SERIES DIA DEPTH | WIDTH (BREAK
ho +02 0 CORNER) | (0~200bar) | (200~400 bar)
/ 8.0~16.9 17.0~26.9 A-49 245 22 04 0.6~04 0.4~03 178
/ 17.0~26.9 27.0~59.9 A73 365 32 0.6 0.8~0.5 0.5~0.3 262
17.0~26.9 27.0~59.9 60.0~199.9 A-10.7 535 42 038 0.8~05 0.5~04 353
27.0~59.9 60.0~199.9 | 200.0~2559 A-15.1 7.55 63 10 1.0~06 0.6~0.4 533
60.0~199.9 | 200.0~2559 | 256.0~669.9 A-205 10.25 8.1 15 1.0~0.6 0.6~0.4 6.99
200.0~2559 | 256.0~669.9 | 670.0~999.9 A-24.0 12.00 8.1 15 1.2~0.7 0.7~05 6.99
256.0~669.9 | 670.0~999.9 / A-27.3 13.65 95 20 14~08 0.8~0.6 8.40

(® FLuorcen




Mod. NCR

/

Installation on cylinder

FLUOR-S/SC Tapes

FLUOR S/ SC

Ra0.2 ~ 04um

Spring energized seals

Sharp edges without burrs

~0.6-@0
~0.6 - @ O-ring toroidal

Groove dimensions

(%))
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S
g
o
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Q
£
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@& 1000
For @> 1000 or special dimensions. contact our technical department

Ah max 8
ROD DIMENSIONS AN max8

@
O TOROIDAL
GROOVE |GROOVE

GROOVE DIAMETRAL

HEAVY
SERIES

STANDARD
SERIES

LIGHT
SERIES

DIA
H9

DEPTH

WIDTH
+0.2 0

RADIUS
(BREAK
CORNER)

CLEARANCE

(0~200 bar)

(200~400 bar)

3.0~7.9

8.0~18.9

0.4

0.6~0.4

0.4~0.3

8.0~18.9

19.0~37.9

0.6

0.8~0.5

0.5~0.3

8.0~18.9

19.0~37.9

38.0~199.9

0.8

0.8~0.5

0.5~0.4

19.0~37.9

38.0~199.9

200.0~255.9

1.0

1.0~0.6

0.6~0.4

38.0~199.9

200.0~255.9

256.0~649.9

15

1.0~0.6

0.6~0.5

200.0~255.9

256.0~649.9

650.0~999.9

1.5

0.8~0.6

256.0~649.9

650.0~999.9

2.0

1.0~0.7

(® FLuorcen




Mod. NR - NR/C

Installation on cylinder

.

NR /C G

(o))
I

L
Q

Ra0.2 ~ 04 pum

+0.2
Lo ™
i & o)
¢ 24 =
i
15°~20°
® Sharp edges without burrs
© o
(S So
£< aF _
Q
~06-@0

~0.6 - @ O-ring toroidal

Groove dimensions

Ah max 8

ROD DIMENSIONS A

h max 8

@® 1000

For @> 1000 or special dimensions. contact our technical department

NR / CNR (9]
O TOROIDAL
GROOVE | GROOVE | GROOVE BORE RADIUS
STANDARD SERIES DIA DEPTH WIDTH DIA (BREAK CORNER)
H9 +0.20 +0.2 0
6.0~11.9 A+4.8 24 3.7 S+1.5 0.4 1.78
12.0~64.9 A+6.8 34 5.0 S+1.5 0.7 2.62
65.0~250.9 A+8.8 44 6.0 S+1.5 1.0 3.53
251.0~420.9 A+12.2 6.1 8.4 S+2.0 1.2 5.33
421.0~650.9 A+16.0 8.0 11.0 S+2.0 15 6.99
651.0~999.9 A+20.0 10.0 14.0 S+2.5 2.0 8.40

(® FLuorcen
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Mod. NPS/R

/

Installation on piston

FLUOR-S/SC Tapes

FLUOR S/ SC

Sharp edges without burrs

i

I

Ra0.2 ~ 0.4um

Spring energized seals

~0.6-@ 0
~0.6 - @ O-ring toroidal

Groove dimensions

(%]
o)
£
@
o
0]
Q
k)
%)

@& 1000
For @> 1000 or special dimensions. contact our technical department

AH max 8

BORE DIMENSIONS AH Ma*8

NPS/R @

O TOROIDAL
STANDARD SERIES GROOVE |GROOVE |GROOVE DIAMETRAL
DIA DEPTH WIDTH RADIUS CLEARANCE
h9 4020 (BREAK
CORNER) | (0~100bar) | (200~300 bar)

8.0~135.0 . d . 0.3 0.4~0.3 0.2~0.15

14.0~250.0 . 5 . 0.5 0.6~0.45 0.3~0.2

22.0~460.0 g . 0.7 0.6~0.45 0.3~0.2

40.0~675.0 : . 1.2 0.8~0.6 0.4~0.3

133.0~690.0 L . 1.5 0.8~0.6 0.4~0.3

690.0 ~999.9 d ; 20 1.2~0.9 0.6~0.5

(® FLuorcen




Mod. NCS/R

Installation on cylinder

L +02

/o (<’ N
24 -
o Ra0.2 ~ 0.4um
§ 15°~20° 7 Y A—
NCS /R [I\
% Sharp edges without burrs
2 | £
L —
ST
~0.6-@0
— —

~0.6 - @ O-ring toroidal

Groove dimensions

@& 1000
For @ > 1000 or special dimensions. contact our technical department

ROD DIMENSIONS A" max8
NCS /R )
OTOROIDAL
STANDARD SERIES GROOVE |GROOVE |GROOVE DIAMETRAL
DIA DEPTH | WIDTH | RADIUS CLEARANCE
Ho w20 | (BREAK
CORNER) | (0~100bar) | (200~300 bar)

6.0~130.0 A+4.9 2.45 2.2 0.3 0.4~0.3 0.2~0.15 1.78
10.0~245.0 A+7.5 3.75 3.2 0.5 0.6~0.45 0.3~0.2 2.62
19.0~455.0 A+11.0 5.5 4.2 0.7 0.6~0.45 0.3~0.2 3.53
38.0~655.0 A+15.5 7.75 6.3 1.2 0.8~0.6 0.4~0.3 5.33
120.0~655.0 A+21.0 10.5 8.1 1.5 0.8~0.6 0.4~0.3 6.99
650.0 ~999.9 A+28.0 14.0 9.5 2.0 1.2~0.9 0.6~0.5 8.40

® FLuorce
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FLUOR S/ SC

FLUOR-S/SC Tapes

Spring energized seals
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<NP NPS NPR
>

Slipper ring assembly instructions
installation on piston «NP, NPS, NPR,
NPS /R SERIES»

If the NP series Slipper ring is installed in a closed
groove, for simple and correct assembly a fitting tool is
required with an elastic thrust device, as shown in the
figure, made of polymers such as polyamide, polyacetyl,
polyester, etc. A thrust device can be made quite simply
as a bush with a single lengthwise cut.

® FLuorceT

Z:///%

When insertion of the Slipper ring into the groove does
not take place rapidly, a permanent increase in diameter
may occur and this can be corrected using a calibration
sleeve as indicated in the figure. This sleeve is useful to
protect the Slipper ring when the assembly must pass
over sharp corners, grooves or threads.
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<NC NCS NCR NR Installation on cylinder «NC, NCS, & Z
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NC 20-25mm The NC Slipper ring can be installed in a closed groove
with diameter of not less than 20-25 mm.
Insertion is achieved by forming the Slipper ring into a -
kidney shape as shown in the figure. As a guide line, 2
A S 3-4 care should be taken to ensure that the value R does not bE
fall more than 3-4 times below that of S. 9
Q
@
E xample of usage
SLIPPER NPS NCR® NCR® NR

FLUOR S SLIDE BEARING

NCR 1 NCR 1 Two NCR Slipper rings positioned in series
on an outgoing rod prove advantageous in many
hydraulic circuits since this means that pockets of
hydrodynamically generated overpressure can be
exploited to accentuate the scraping effect on transfer
film with a consequent marked reduction in microlosses
towards the outside.
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FLUOR-S/SC Tapes

Installation on piston

FLUOR S/ SC

R0O.2
Sharp without burrs R0.2 max.

—
ul
)

SPRING : Ra 0.05 ~ 0.5um
ENERGIZED SEAL

Spring energized seals

Ra <0.8uym
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Groove dimensions

@® 400
For @ > 400 or special dimensions. contact our technical department

AH9

BORE DIMENSION A™° STAINLESS
STEEL SPRING

SPRING ENERGIZED SEALS
GROOVE | GROOVE | GROOVE | RADIUS DIAMETRAL CROSS
STANDARD SERIES DIA DEPTH WIDTH | (BREAK CLEARANCE SECTION
h11 CORNER)

+0.2.0 (0+200 bar) | (200+400 bar)

8.0~13.9 . ! 2.4 0.4 0.40~0.20 | 0.16~0.10

14.0~24.9 . ! 3.6 0.4 0.50~0.30 | 0.20~0.14

25.0~45.9 . . 4.8 0.6 0.70~0.40 | 0.30~0.16

46.0~124.9 ! b 7.1 0.8 1.00~0.50 | 0.40~0.20

125.0~400.9 b 9.5 0.8 1.20~0.60 | 0.50~0.24

® FLuorceT




Installation on cylinder

SPRING
ENERGIZED SEAL

L +0.2
0
Ra <4um - = Ra < 4um
R
Ra < 0.8um y 7
A i
> o~
> Ra 0.05 ~ 0.4um 2 G
= i
- I = ,
T b
= 15°
Q
*
<
Q

RO0.2

Sharp without burrs R0.2 max.

Groove dimensions

® 400

For @ > 400 or special dimensions. contact our technical department

Af8
f8
ROD DIMENSION A s
STEEL SPRING
SPRING ENERGIZED SEALS
GROOVE GROOVE | GROOVE RADIUS DIAMETRAL CROSS
STANDARD SERIES DIA DEPTH WIDTH (BREAK CLEARANCE SECTION
H11 4020 CORNER)
(0+200 bar) | (200+400 bar)
4.0~9.9 A+2.9 1.45 24 0.4 0.40~0.60 | 0.16 ~0.10 1.2x1.3
10.0~19.9 A+4.5 2.25 3.6 0.4 0.50 ~0.30 | 0.20 ~0.14 1.9x2.0
20.0~39.9 A+6.2 3.1 4.8 0.6 0.70 ~0.40 | 0.30 ~0.16 2.8x2.8
40.0~119.9 A+9.4 4.7 71 0.8 1.00 ~0.50 | 0.40 ~0.20 4.5x4.5
120.0~400.9 A+12.2 6.1 9.5 0.8 1.20 ~0.60 | 0.50 ~0.24 6.5x6.0

(® FLuorcer
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Slipper Rings
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CALIBRATED BEARING RING TAPES
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FLUOR-S/SC Tapes

FLUOR S/SC

| T
L

Introduction

The Fluor S calibrated tapes in filled PTFE
(polytetrafluoroethylene) produced by us have been
used successfully for obtaining self-lubricating piston
and rod bearing rings which reduce wear to a minimum
by avoiding kinetic metal-metal contact.

Spring energized seals

Operational advantages (selt-lubricating capacity)

Both in pneumatic applications with irregular or total
absence of lubrication and in oleodynamic applications
when some of the fluids used are not capable of
guaranteeing persistency of the lubrication channels
under hard working conditions due to their characteristics,
the Fluor S tapes can function correctly with dry friction.

Adaptability

The Fluor S tapes allow slightly overlapping piston/
cylinder couplings, both because of the necessity for
reducing play and because of accidental dimensional
and/or geometric errors, without creating any danger of
Seizure, scoring or blocking thanks to the low adaptation
capacity of filled PTFE.
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Incorporating capacity

Filled PTFE reacts in a «soft» way to any eventual abrasive
particles present in the fluids and this, together with the
self-lubricating capacity already mentioned, gives long
life to the original finishing of the cylinder surfaces with
obvious benefit to the sealing organs and to the bearing
rings themselves.

Absence of stick-slip

The Fluor S bearing ring offers the best solution,

particularly with equipment working discontinuously such
as stop valve cylinders of hydraulic or electrohydraulic
servosystems. This is due to the low PTFE coefficient of
friction and to total absence of stick-slip.

Economic advantages

Fluor S bearing ring tapes are being used more and more
thanks to their interesting economic aspects. From the
construction point of view, there is in fact the simplicity of

® FLuorceT




FLUOR S

FLUOR-S PTFE

1 PTFE
BM-57806 C-755

the grooves and the possibility of using pistons not made

of special castiron or bronze. From the assembly point of
view, the bearing ring is rapidly installed both with straight
and angle cut and the machine or plant being stopped is
reduced to very short periods since, using our calibrated
tape, itis possible to prepare bearing rings of any diameter
on the spot by means of very simple cutting operations.

Characteristics of filled ptfe for Fluor S
calibrated tape

In Table 1 we have indicated the average characteristics
of two types of filled PTFE produced with our particular
formula and frequently used: BM-57806 and C-755.

BM-5 7806 C-755
CHARACTERISTICS STANDARDS UNIT BM-57806 C-755
PTFE+ + | PTFE+
Composition / / +
PTFE+bronze | PTFE+carbon
+metal salts +graphite
Resistance to tensile stress ASTM D 1457 iea s 13
Ultimate elongation ASTRUCALEY % AU U

24 14Mpa, 25 ASTM D 621 % 6 48
Deform. under compress. of 14 Mpa at 25°C for 24 h !

24 14Mpa, 25 ASTM D 621 % 3 21
Permanent residual deform. of 14 Mpa at 25°C for 24 h !

24 14Mpa, 260 ASTM D 621 o 17 108
Deform. under compress. of 14 Mpa at 260°C for 24 h ° !

24 14Mpa, 260 ASTM D 621 % 8 71
Permanent residual deform. of 14 Mpa at 260°C for 24 h !

1% ASTM D 695 M 8,1 8,5
Compression stress for 1% of relaxation pa ' ¢
Coefficient of elasticity to compression Sl 695 Mpa 770 Al

o -1 -5 -5
Coefficient of thermal expansion Gl 696 c 9,510 €10
-1 o -1
Coefficient of thermal conductivity Gl 177 Wm--C o U
Tabella 1 Table 1
PTFE Other types of special formula filled PTFE are prepared
FLUOR-S for producing Fluor S bearing ring tapes. Our Technical

Department will give advice on their use in the presence
of highly agressive gases, vapours and solutions,
with surfaces in steel or special cast iron, with treated
light alloys, with bronze, with ceramics etc., and with
galvanized hard-facings, metalization etc.
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Spring energized seals
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FLUOR-S/SC Tapes

FLUOR S/SC

FLUOR-S
Ra 0.4y m
0.10 ~0.15
38mm2. St 0.04 ~ 0.075

-100 ~ +250

Spring energized seals

FLUOR S

15 ~ 20m/min
15 ~ 20m/min

2]
o)
£
s
b
O
Q
2
%)

1 PV -FLUOR S / BM - 57806 max PV advised - Fluor SIBM-57806 (with specific constant wear value)
FIGURE 1

38 mm* s’

LUBRICATED /38 mm’- s

specific load daN ¢m ~ (kgf/cm )

20 30 40 50 60 70 80 90 100 150 200 300 400 500 600

m-min” speed m - min !

(® Fruorcen
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CONDITIONS OF USE

Degree of surface finishing

To obtain long life and best function, the metal sliding
surface roughness must be kept within 0,2+0,4 um.

Utilization temperature

As a generai indication, the range of temperatures
between -100 and + 250 °C is that for which Fluor S
bearing ring tapes can be used.

Tolerances

Apart from the thickness and standard width tolerances

or Fluor S bearing ring tapes, Table 2 also shows those

to be respected during the construction stage for the

bearing ring (development,cut width) and for the cylinder
(diameter,housing).

Lubrication

Lubrication improves the Fluor S tape performance.

This improvement is negligible for speed under 15+20 m/min.
For higher speeds,the noticeable build-up hydrodynamic
support determines the consequent fall in the wearing
rates.

Friction resistance

The coefficient of friction for Fluor S tapes depends
on many different factors. Under dry conditions, with
medium load and speed values, after running in on
Ra 0,4 um, a value of 0.10+0,15 was obtained during
testing, whereas under similar conditions of friction
mixed with lubricant 38 mm- S, the values lowered to

0,04+0,075.

PV

In the diagram of figure 1 the max PV advised under
conditions of specific constant wear are shown, with
different temperatures, both dry and with lubrication.

Sizing (vertical cylinders)

Table 2 can be used for sizing the Fluor S bearing rings
for cylinders functioning vertically or those which do not
in any case cause notable bending moments on the
rod.

(® FLuorcen
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FLUOR S/SC
FLUOR-S/SC Tapes

FLUOR-S BM-57806
0.2HRc 38~40
50

® 125mm  0.4V160HRb
120 daN
1200 daN
5000 _
~1250mm daN cm?(kg/cm)
400
5000
38mm’S’

Spring energized seals

1

2. 1Y

3.

4 - 1.25m - 5000 =2500 km

2500km 22 FLUOR-S
=14.8mm

(%]
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c
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4.
5. FLUOR-S

65 N/cm’
daN (~ kg) Fluor S
80 ’ mm

Cr= Kg daN
Cs =FLUOR-S

Kg/cm®  daN-cm”

* = FLUOR-S

D=

FLUOR-S BM57806

Cr 400
Csx2*xD 15x2x10

Z = FLUOR-S

(® Fruorcen
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Horizontal cylinders

For heavy cylinders which mostly function horizontally

and/or which have bending moments induced on the rod,

with fair approximation the nomograph in figure 2 can be

used for sizing, according to the following example:

* Hydraulic cylinder: @125 mm,;23 /160 HRb

* Average radial load on the bearing ring: 120 daN

* Max. load on the bearing ring: 1200 daN

* Required life: 5000 hours

* Average stroke: ~ 1250 mm

* Average number of strokes per hour: 400

* Max. wear allowed after running in, after 5000 hours:
0,2 mm

* Environment: hydraulic oil 38 mm?2S - at 50°C; max.
temp. 40°C

Method

1. The Load-Diameter connection is traced

2. The Wear-Point 1Y loop is subtended

3. The overall run is determined:

400 strokes/hour .1.25 m stroke .5000 hours = 2500 km.
From point 2500 km the connection with point 22 is
traced until the Fluor S tape width is found = 14.8mm.

To check with maximum load (usually with the rod
«completely out») proceed as follows:

4. The max. Load-Diameter connection is subtended.

5. The Fluor S Width-Point 4Y loop is traced which will
indicate a maximum specific pressure on the bearing
ring of about 65 N/cm2 allowable up to 80°C.

Corrective temp. factors:

* at 60°C the wear will be 25%more than that indicated
* at 90°C 70% and at 120°C 150%.

Simply Fluor S tapes width sizing
BM-57806.

To size a Fluor S tape to be assembled onto rod or into
cylinder the following formula can be applied :

Cr
Csx2*xD

Z=

Where :
Z = Fluor S tape width in cm
Cr = radial load Kg abt. (daN)

nomograph for

sizing Fluor S tapes

Filled PTFE BM-57806 dry
on 0,2 HRc 38+40 steel
max. temp. 50°C

spec.load FIGURE 2

) daN cm?(kg/cn)
6-10° max temp. 6-10°
s—vu:i ° o 5-10%
410" A ) 4-10°
N larghezza )
310"~ 3-10

mm

| width [
210’ mm r L 2-10
,: 200 1 [ . i
1 150 I
L

100

b 2395 ]
A 2245 g
1000 o T
900 +
800 —
700 o S

600 —

500 —f

400 —

300 -

200
] E 2045
3 r 2295

tapewear  2a9s
pm

100 o
90 -
80
70 7
60 —f L

- L s

average load cylinder diameter Fluor S width overall run
daN (~kg) mm mm km

Cs = specific load on Fluor S tape development in
Kg/cm?abt. (daN - cnt?

* = number of Fluor S tapes

D = rod or cylinder diameter

Example for rod assembling :

Diameter = 10 cm

Radial load = abt. 400 Kg

Average speed = 15 m/min.

From max suggested PV diagram it can be verified that
for a speed of 15 m/min. corresponds a specific load of
15 Kg/cm?so:

400
15x2x10

= =1,3cm

That means a standard width of 14,8 cm ( figure 2 ).
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FLUOR S/ SC
FLUOR-S/SC Tapes

R Standard
development Fluor S
tape width*

H8 H10| j8 hs8 j8 H8 +0

h12
Tole- From H8 | From j8 Conse- From j8

rances to H10 to h8 quentaly to H8

FS18 18-30

FS30 30-50

Spring energized seals

FS50 50-80

FS80 80-120

FS120 120-150
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Chosen mainly
in relation to
the type of
gasket used
and to the
operating
FS250 | 250-315 conditions ) 195

FS150 150-200

FS200 200-250

FS315 315-400 b 245

FS400 | 400-500 29.5

2 A B
TABLE 2 referred to de A and B * Different widths can be supplied on request for specific applications.

ﬁ 1

R sviIhppo
R development

A FLUOR-S angle cut straight cut step cut
cut layout of FLUOR S tape to obtain right length for finear motions for rotary actions for special applications

A B
DWG. «A» DWG. «B»

(® FLuorcen
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Application on cylinders
with double effect

remoQYsharp edge
ﬁ_i_l_

k&T

Application on plunger
and telescopic cylinders

04 /

DWG. «B»

(® FLuorcen
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- FLUOR SC Tapes

3
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” § CEMENTABLE CALIBRATED BEARING TAPES
o7
D
o Introduction

FLUOR-SC PTFE The Fluor SC calibrated tapes we produce in PTFE

(polytetrafluoroethylene) with additives of bronze and
metal oxides with laminar structure, suitably treated far
being glued to metal, have been used successfully for
some time for obtaining self-lubricating bearing tapes.

Spring energized seals

TN
R

Operational advantages

FLUOR-SC The Fluor SC bearing tapes have found wide utilization
in the machine tool field as sliding bearings with razing
: friction tanks to the following advantages:
* They can easily be glued on with suitable adhesives
after surface preparation
* Optimum and constant coefficient of friction with
consequent smooth movements and precise and
repeatable positioning
* Minimum wear, with or without lubrication, even with
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. variation of the specific load

* Self-lubricating, therefore do not require main tenance
. * High static and kinetic specific load capacity
. * Linear load distribution even between geometries
. which are not perfectly complementary

* Possibility of preloading the couplings for elimination of play
° * Resistance to vibratory stresses and perceptible

capacity far damping

Protection of the bearing tape in the presence of abrasive
contaminating agents which are conglobated by the tape
Compatible with all the lubricating and cooling fluids
used with machine tools

In particular, working without or with

. reduced lubrication:
* ! * A higher degree of precision causes elimination
. of the variations in width of the fluid channel, or

rather the «floating» of the slide on the bearing tape
 Elimination of dirt due to adhesion of abrasive
powders on the bearing tape

(® FLuorcen
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FLUOR-SC PTFE Characteristics of filled ptfe for Fluor
SC calibrated tape

PTFE In Table 1 we have indicated the average characteristics
BM-57806 C-755 of two types of filled PTFE produced with our particular
formula and frequently used: BM-57806 and C-755.

FLUOR-S/SC Tapes

FLUOR S/ SC

BM-57806
CHARACTERISTICS STANDARDS

PTFE+ PTFE+
Composition + +
PTFE+bronz | PTFE+carbon
+metal salts. +graphite

Spring energized seals

Resistance to tensile stress ASTM D 1457 13 13

Ultimate elongation ASTM D 1457

24 14Mpa, 25
Deform. under compress. of 14 Mpa at 25°C for 24 h | ASTM D 621 Mod.

Slipper Rings

24 14Mpa, 25
Permanent Residual deform. of 14 Mpa at 25°C for 24 h| ASTM D 621 Mod.

24 14Mpa, 260
Deform. under compress. of 14 Mpa at 260°C for 24 h| ASTM D 621 Mod.

24 14Mpa, 260
Permanent Residual deform. of 14 Mpa at 260°C for 24 b ASTM D 621 Mod.

1%
Compression stress for 1% of relaxatio ASTM D 695

Coefficient of elasticity to compression ASTM D 695

Coefficient of thermal expansion ASTM D 696

Coefficient of thermal conductivity ASTM D 177

1 Table 1

Other types of filed PTFE for special uses can be
supplied on request.

(® FLuorcen
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FLUOR S/SC

Spring energized seals
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FLUOR SC

1 FLUOR-SC BM-57806
1.5mm 2.5mm

Conditions of use

Deformation under compression

In figure 1 the curves relative to crushing the Fluor SC
tape BM-57806 under compression for thicknesses 1,5
and 2,5 mm are shown.

FLUOR-SC BM-57806 24

FCB150

elastoplastic deformation under compression
of Fluor SC/BM-57806 calibrated tapes after 24 hours under loa

temperature 23°C
tape glued on to bearing pad with FCB 150 adhesive

deformation %

2.5mm

tape 2.5 thick

-

/

/

L

/ 1.5mm
tape 1.5 thick

-

//
//

60

daN- cm?~ Kglem?

80

specific load daN - cm?~ (kg/cm?)

(® Fruorcen
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Friction

2 0 From the diagram in figure 2 it can be seen that for
FLUOR-SC speeds nearing zero the coefficient of friction remains

practically constant which confirms the absence
of stick-slip effects between the Fluor SC and the
countersurface.
The coefficient of friction not being excessively low
helps to make the movements smooth as can be seen
in the fluid-static or balls circulation systems.
These friction characteristics are particularly important
in bearing tapes for movements under numerical
control.
The low and constant friction relieves the stresses
in the electromechanical or electrohydraulic devices
preset far activation and it reduces the regeneration
times near level and improves reproducibility of this.
Damping of motion inertia due to the presence of a
coefficient of friction which is not excessively low and
the absence of stick-slip permit high definite solution.
a fact of particular importance in the generation for
successive points of bi or tridimensional curves.

FLUOR-S/SC Tapes

FLUOR S/SC

Spring energized seals

Slipper Rings

025

/ BM-

0.20
- 57806

HB 22094 05

dry e 2N mm2

4

0.15

coefficient of friction

statistic convergence

of the experimental values
of the coefficient of friction
as a function of speed

0.10

/// conditions: Fluor SC/BM-57806 on a
lamellar cast iron
T3ammist HB 220/ from 0.5 to 2N mm”

rificated with oil /38 mm? s A N

0.05

=

0 0.05 0.1 0.5 1 2 3 4 5

m/ min speed m/min.

2 Figure 2
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FLUOR SC

FLUOR SC Tapes

Wear

Figure 3 gives the graph which shows the field of
dispersion of the wear values from sliding.

50

40

/ BM-57806

HB220 04

wear in um

pym

P=0.6Nmm?
V=3mmin’

field of dispersion of wear values
between dry and lubricated friction
conditions

Fluor SC/BM-57806 on lamellar cast iron
HB 2204/
p=0.6 N mn?
V=3 m min’

4 5 6 7 8 910 20
km

30 40 50 60 70 80 90 100

PV

PV

Figure 3

PV

Inthe diagramin figure 4 the max. PV advised are indicated
for conditions of specific constant wear, at different
temperatures and both dry and with lubrication.

PV-
/BM-57806
( )

max PV advised -
Fluor SC/BM-57806

(with specific constant wear value)

specific load daN tm ~ (kg'/lcml|)
5
/

daN cm? ~ (kg./cm?)

<

§
&

120° 90° | 60°

1 2 3 4 5 6 78910

20 30 40 50 60 70 80 90 100 150 200 300 400 500 600
. i1
m/min speed m min

4@ FLuorteEn

Figure 4




FLUOR SC

12p m
FLUOR-SC
FCB 130 FI 130
FLUOR-SC 1.5 mm
2.5 mm +/- 0.1 mm 20 - 30 - 40 -
50 - 60 - 80 - 100 - 120 mm

FLUOR-SC

INSTALLATIO N

Introduction

The Fluor SC can be glued without difficulty to any suitably
prepared surface using an appropriate adhesive and is
noticeably economical compared with traditional mechanical
fixing systems. Resistance to compression of the material is
above all improved with fixing by means of adhesive.

Surface preparation

The surface, which must not have a raughness of over12um,
must be absolutely free of traces of oxidation and grease.
The traces of oxidation are removed by sand blasting or
sand papering, whereas for degreasing solvents such as
chlorothene NU (Dow Chemical Corp.), trichloraethylene,
perchloraethylene or acetane can be used.

Degreasing is done with a pad soaked with solvent to
remove the powdery remains of the previous mechanical
pickling treatment.

For cast iron bearing rings which have already been
used and which are therefore impregnated with oil, the
surface must be treated with a naked flame to carbonize
any residue and then be washed with solvent.

The use of compressed air is not advised to speed up
evaporation of the solvent from the bearing ring surface
because the air is often polluted with traces of lubricating oil.
After washing, be careful not to touch the bearing ring
surface with your hands.

It is necessary to work in a dry environment so as to
avoid the formation of a fim of condensation on the
surface of the bearing rings, which might jeopardise the
adhesive result. This risk is greater in winter.

If necessary, preheat the bearing tapes.

Preparation of the Fluor SC tape

If necessary, the cementable surface of the tape (i.e.the
one treated to make it sensitive to adhesives, marked with
embossings and of a darker colour) can be degreased,
preferably with acetane, and handled with the same
attention as the bearing rings.

Adhesive

A double component epoxy based adhesive is usually
used far glueing the Fluor SC bearing tapes.

We advise the use of FCB 130 adhesive and the relative
FI 130 hardener.

Shapes available

The Fluor SC tape is produced in a thickness of 1,5
mm (2.5mm in special cases) with a tolerance of 0.1
and 20-30-40-50-60-80-100-120 mm widths. Special
dimensions are available on request. The Fluor SC
tape cementable surface is marked with embossings
to make it more easily identifiable, even if it is already
darker in colour.
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FLUOR S/ SC
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Slipper Rings

How to order

Slipper Rings

NP, NC, NPS, NCS, NPR, NCR, NR, NR/C NPS/R, NCS/R
NPS 80 [ BM NBR NPSR 80 42 [ BM NBR
NPS 80 I BM NBR NPSIR 80 4,2 I BM NBR
T T o O-Ring MATERIAL T T o 0-Ring MATERIAL
SLIPPER MATERIAL SLIPPER MATERIAL
* NOTCHES * * NOTCHES *
BORE DIAMETER BORE WIDTH
TYPE: DOUBLE ACTING SEAL PROFILE BORE DIAMETER
TYPE: DOUBLE ACTING SEAL PROFILE
*NOTCHES

On request, conoidal notches with radial axis can be supplied on the sides of the Slipper rings, which can be coded in the order reference. The purpose of the notches is to shorten the
settling transients of the Slipper ring after inversion of the direction of pressure. The notches also prevent «sticking» which can occur due to mechanical action on the side under pressure.
Normally realizes for diameter >30mm.

Spring energized seals

80 | Cr0 301

INSTALLATION
SPRING ENERGIZED SEALS 80 ON PISTON / Cro 301

] 0-Ring MATERIAL

SEAL MATERIAL

\ NOTCHES*

ASSEMBLY POSITION

BORE DIAMETER

TYPE: S PRINGENERGIZEDSEAL

30mm

*NOTCHES

On request, conoidal notches with radial axis can be supplied on the base of the Spring energized seals, which can be coded in the order reference. The purpose of the notches is to
shorten the settling transients of the energized seal after inversion of the direction of pressure. The notches also prevent «sticking» which can occur due to mechanical action on the side
under pressure. Normally realizes for diameter >30mm.

FLUOR S -FLUOR SC FLUOR S - FLUOR SC Tapes

FLUORS 9,5 25 BM
FLUOR S 9,5 2,5 BM

TAPE MATERIAL

TAPE THICKNESS

TAPE WIDTH

TAPE TYPE: NOT CEMENTABLE
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Whilst the data, information given here are the result of our considerable experience they are
only intended as a guideline and Fluorten s.r.l. can accept no responsability either for the results
obtained from this information or for situations in conflict with any existing patents.

Listed sizes could be changed and/or updated without notice in consequence of revisions of
the exhisting tools.
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FLUORTEN

« PTFE  RULON’

. (FEP PFA PVDF PCTFE )
VICTREX® PEEK™

PPS

. FLUOR-S

FLUOR-SC

« PTFE PEEK™ HPP
.- PTFE FEP PFA PVDF, PEEK™
. ™ VESPEL® -

VESPEL’
RULON

The products

FLUORTEN develops a range of standard and specific
products requested by the customer. These include:
* Semifinished and finished products in PTFE and Rulon
* Injection moulding of technical parts in fluorinated
(FEP, PFA, PVDF, PCTFE etc.) and in technopolymers
of high technological contents (VICTREX PEEKTM,
Polyurethane, Polycarbonate, PPS etc.)
* Moulds designing and manufacturing
* Slipper rings and FLUOR-S/SC tapes for hydraulic and
pneumatic applications
* Spring energized seals and compressor seals in PTFE,
PEEK™ and HPP

Valve seats and components in PTFE, FEP, PFA, PVDF,
PEEK™ etc.
* DuPont™ Vespel - Official Italian distributor

RULON is a registered trade mark of Saint-Gobain Performance Plastics

180 9001 :

2000 — CERTIFL

CATE N. 21

e}

150 14001:2004 ~ CERTIFICATE N.27
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PTFE and Technopolymers ma acturing

24060 CASTELLI CALEPIO (BG) Italy - Via Cercone, 34 - Tel. +39 035 4425115 - Fax +39 035 848496
fluorten@fluorten.com - www.fluorten.com

'|||||

soluzionegroup.com
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