)

AR ES

BE19664F B3I A3k, FLUORTENZA A —HUEMS
RV o v

XLEER, AA—ERFRENKRE, SFMFAE
AR S .

MESEFAHERMK, ARLEZASEFRGE
BYER, BHT REMIE b T RS G.

FLUORTENA AR T F-—BE 58 M E P HE
R Bt AR GEZSF AN~ m, F
W B HE RN 2 B G AN X A A FARE AR RO

BHAl, FLUORTEN 2 RlH 4 =S 1E3EE T KBTI
Bigit, #FH. REMPMMIT, FRBEDSHEAANRS
WM RFRRERBRABMIRE, AMAZPRE
oS RAIPTFER R MR MUK FEEENTUES
W=, XLEEH M REIRS.

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.
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Slipper Rings

T 4R

PTFE ERMBSIMNZEHTREREEZEARNATF
AZ=GER), L EERM T AthEkEE, FRrH
TEREARFEMKBAKELMAINN AT RRREE,
ZERTHEEFGRMIRY, REFHNEHEIR, BKHE
AEGMATEYE, FEXAIERTFRERNSIS, AT
M ExEesstt, MRS TREMBARIEK, BHARED
ZRAEE, RELH, KRETEFNREZTH @, NAE
RESGRIINERE SR ELFNIERE,

o

B

FEINH—RPTFERF MBI, —NEBEK
N, BEIORBEAM., PTFEBUHEREZEHNITHS,
ANEGERIMBRIFEAE RS, UBHREHERKE—
BT E B BB R FEIE A o

EZEHTPNESE, EHHPTFEMHIHE FREGRER
PR E RS H M, EHSTEHMEER T ERR
B, FRRERS THEXEHRIRARIER.

B FPTFEM PR IEREART, MRS TREMRTIE
B, ARFEHERBANAKTEF#HEEREZRNRE
prig e 38

k4

5z F
PEEMSEEEGT, BMESFEBNRESI DRSS,
HEeiEHATEENREN N RS, BEEEE LW
NTHEMEERBRRESE, URRBKARFATEENRS,
BHUZE R TREMERE-FREIH, HATME
BAMERSEHNEERETHARFHES,
FLUOR-S S X MZ s IMaI BB 7T,

* Politetrafluoroetilene (Teflon® Fluon® Algoflon®, ecc.)
* Politetrafluoroetilene (Teflon® Fluon® Algoflon® ecc.)
TEFLONG®, il fluoropolimero Dupont.
TEFLONS®, il fluoropolimero Dupont.

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.

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.

Applications

Fluid dynamics for medium-high pressures and high
Sspeeds, 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 also as an anti-extrusion
device for overspressures in static and semi-static seals.
Fluor S bearing are the ideal complement to this
gasket.
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Slipper Rings
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* EREGK

o YENIHE

o EMEEHEEBEUT, BSMMSHEZERYHN
F&iK

o W FE

o THIBMEK

o KBIRTESIRIBRETAHE

o TEIRZE, BURTFKAEBIIEE

o REFEIFUET H RN SEH 1
o RESEERmMLE
o EHAMMEPZE, AFR/NPHEMNERER

* RSERRS

% B
RKEN: EHEHERSZHET, M400bar 2/1000bar

BE: —40CEI+120C, XASEE ST ERESY
B RO B 5 2]-60CE|+200C

REREE: EEEHBNEEEINFEGETAE15K/F,
ERERNIERIE B R T ANA2RK/F

EMRE: MRTRHE, FEHRSESHSHROERT,
ERAEFERMEEEHRC = 45f0Ra40.2-0.6 um,

WRlERE

T#&%H T FLUORTEN A B #RIBEZ IR FRINBE,
FREWHPTFEX &Y= M. (ERXERRIL TR
g R AR Z R a8,

RhFH TXEPTFEX S YRR S FIH IR e
FLUORTENZ & 7= & SE Bl A H fth— 2 7= R AT IATE R
BT ( TAZEEW ) k3,
HF—YEZHEGERELN, BEEERTIIH,
{E 2FLUORTENA R E i £ PTFE &R A,
PUEZEHINEFRF RS IR IERE
BEERFLUORTENA BB ARRRSEER, LIIREUK T4
HKEAMER, HFEREEASHUBEENER,

(® FLuorcen

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,
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Fluid

MINERAL OIL HYDRAULIC OIL
TRANSMISSION OIL

il
i
Beafic: |

SYNTETIC FIREPROF
HIDRAULIC OIL BRAKE OIL

ARBIA
i R % i

LA (HFC)

WATER HFA & B OIL EMULSION

i#-7k (HFA&B)
WATER GLYCOL HFC
EMULSIONS

K-z

PHARMACEUTICAL AND FOOD

HYHARTR
PRODUCTS

NON-REACTIVE LUBRICATED

AR R HEERT
AIR OR GAS

SRS

NON-REACTIVE DRY AIR OR GAS

AREHFHESHSE

HOT WATER WATER VAPOUR

Hok KES

ACIDS* BASES
FUELS SOLVENTS

B
pheha

HEEOR BRI,
ASTM D1418

<<O-R>> ELASTOMER
Designation ASTM
D1418

NBR

EPR

NBR

NBREFFVMQ

NBR

NBR

EPR

FKM
(EPR)

iR E
COUNTERSURFACE

PTFE &4

HRC < 30-45/5H
O RN AEN
HRB < 2008955

HRC = 30+45 steel
Stainless martensitic
hardened steel

HRB = 200 cast iron

BM-C-CrO

BM-C-CrO

C-CrO

P-CrO

BM-C

BM-C

CrO

HRC > 45194

HRB > 200195545k
T ERENFHR

HRC > 45 steel
HRB > 200 cast iron
Ni resist cast iron

BM-Vo-CrO

BM-Vo-CrO

BM-C-Vo

P-CrO

BM-C-Vo

C-Vo

C-Vo

CrO

HV > 700/ BB B9 FA K =
A At

$% 4

HV > 700 galvanic and
chemical added material
Chromium bronze

C-Vo-Cro

C-Vo-Cro

C-CrO

C-P-CrO

C-CrO

C-CrO

C-Vo-Cro

C-P-CrO

iR EiE

Bronze, Brass

IR
Treated aluminium

C-Vo-Cro

C-Vo-Cro

C-CrO

C-P-CrO

C-CrO

BRERERENR

Austenitic stainless steel

C-P-CrO

C-P-CrO

C-CrO

C-P-CrO

C-CrO

C-CrO

C-CrO

C-P-CrO

245

Glass

CrO

CrO

C-P-CrO

C-P-CrO

C-CrO

C-CrO

C-CrO

C-P-CrO

“HEBIES, BEANHRREER,

*General indications,please check the specific compatibility tables.
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VZEDETY

M FFIE

TTEERED

ASTM D2440
WIRTEE

fEFRR RS ( ZREHE—SHEARSE,
BEARMNGNMEF (TUREREH) )

© RANEBRE

© WErA T REE T EMmLFE
* RS E

© MR REMRESEE

c RONERRY - MAAILFREFEEMmLFE
* &£F - LAPTFEAFEFMMmER T
© RA: hEMARES T

V/ChO-82306

. ﬁzﬂ’iﬁﬁﬁﬂiﬁﬁ, RESUE P AEIEAERAHHR
33

© RIEFMTERIEIGET H %

© MA: PREMEEMRENSEEN TS ESE

© MEHEMLFEYE, RESUEWPBERGILR R
FHFTRE

© RIFMTERIEFGIET H

© MA: PRENREMRANTRESEH

BM-57806
B-8/04GH

BM
B8

1%

2

© AWERFE, WAMERNET; STFEELEWE
FIEGRFHImZ i

* LFHIT AR R H 1

© BA: PREMPEEEEMRANSESTEH

*ERERHK: XARRPTFEA S WL RE SN RA TR

EEEMEENBRBRK, SPVAGMUKFHEHFEFX,

OBMREL

HICTERE
A +5°

=/MERE®
()

{5t P O 1

-40°+125°

s XRERERERE N AR ZHBE.

o TEREM, H-k(HFA&B)FIZK—Z —EE(HFC)ZL#
FNEEESH A&

- MRS EY, MRk, 2k, Rk, T, K, &
i, LM E70CKIE R

-30°+150°

+ FE, FERYFREREEEEFHmE T,
« BRFRRNERLE

-50°+150°

* NFREBBOERINGE, RHAAK, HRM—LEFR
AW E R,

o SEFRINE, BEEREMRERE, BIEhRE, R
R Fnim S A S i

o SRR Y i i S S B A o AR ik

STk

-50°+150°

* WHERRE (REH, &Kk), EAAnalne 28
Y, YA R A S R
* HFARSAFRMBKERRFHRELE,

RERIEE

-60°+230°

* WFRES, AAaRRaNH, MREREETH
RESEMIELAWE ML,
« BARENKBEREREMAFHTEAE

© EE

-20°+230°

* &R

© WF—ROBRENEY, BERERE, —LEEEER
&, eEpifsmAnmAE, FEEN, AUBRSLawiT
SEAEGmEhE,

- e TEARENESRE,

(® Fruorcen

* 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
aN -m-h’

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

PURE PTFE

White

51

>1000

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

CrO

CrO

Pale Blue

53

~100

* Minimum friction coefficients Chemical resistance the
same as pure PTFE: Non-toxic. * Better wear resistance
than the previous type.s Use: medium pressure and
medium-fow coverage seals.

V/ChO-82306

Vo

Blue

55

1619

» Excellent chemical resistance, only flimited by the
presence of glass fibres in the compound.

» 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 fimited 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

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

e Excellent resistance to wear and extrusion.
» Use: medium and high pressure and high coverage seals
on countersurfaces with medium hardness.

* Wear coefficient K: This expres
steel surface, with

out lubrication,

ses the loss in volume of a P

TFE compound test-piece in kinetic relation to a hardened
, in relation to the PV conditions and duration of the test.

O-R
ELASTOMER

DESIGNATION

Shore A +5°

ASTM | 1SO
D 1418 | 1629

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

2) NBR

75

-30°+150°

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

ETHYLENE
PROPYLENE

EPR | EPDM

80

-50°+150°

5-10

* Resistant to many diluted acids and bases, very
hot water, steam and some solvents. ¢ Resistant to
fireproof, phosphorousester-based hydraulicfluids,
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. e 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 anifine point
and to many gases at extreme temperatures.

e /t has a very low Jong-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.

(® FLuorten
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FARIERE Choice of profile
ER40Z F 2L, FLUORTENARBERE S With forthy years’ experience, Fluorten has succeeded

e . s o e in fulfilling the changing requirements of fluid dynamics
YR E ZE P 5, L — . . . . .
RIMELHRE, ERHRENRERE, UES industries, by proposing a wide range of variants to the

MEHRBREERGRIEMAMEE, NTATNHE TR basic concept of Slipper gaskets, making the shape

EEN HITAARET IR E R, more sophisticated to obtain optimum performances for
BHIMER AT RZRES — A E ML each specific use.

i, TEHFLUORTENAT &I T — Mg LE % Together with the Slipper ring solutions specifically

N s designed for the characteristics of each single
N It 2 ) = A ] , i . )
&, WEEE TR ATARIE R AR 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 &m# / S

FLUOR-S/SC Tapes

BEm £l IhaERFIE
CROSS-SECTION SERIES FUNCTIONAL CHARACTERISTICS

BB EEH AR

- ShEEH: EREARERHEK

. Wk EE: TENTEA R ERIRAFERRE
DOUBLE ACTING SEAL PROFILE

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

W FZETA

« [EEEH: Bk NP-NC RIIFEER/MIBRE,

 RAEZE: B NP-NC RIFEERNELRER, HEKREEEREREMM
BR, BEANEBRIRIEN R EZHIEENYEZNEDHER, RENTE
AR MR f ERZEH

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 film 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.

Spring energized seals

22
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o)}
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o
@
ry

i &
E:H0)

BEMEHTK

« SEEEH: EFESMMMIRE, URESEREEDSENREZ B~
E&DHIFLF

- TfEEH: EE-NAERLEFERRNELRE, BNERNTELFER
HhES. TEEERHM E—AI—FER, URESEFHEIERR,

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 Liquid 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.

BEZIR

Q © XREHBERSH TN, & ARRER LB R,

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

BRIk

NR/C - EFWMERHMEHINE, BNEGEENEZEIE,

NR/C SCRAPER

e Seal as mentioned above but with greater abrating function

NPS/R
NCS/R HeFeE HAR

NPS/R ROTARY SEAL PROFILE
NCS/R

(® Fruorcen




Mod. NPS - NP

im 2 PRy =R

Installation on piston

NP

NPS

TER R~

HALXER

Sharp edges without burrs
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Ra0.2 ~ 04pm

G/2

~0.6 - @ OB B HIIA

~0.6 - @ O-ring toroidal

Groove dimensions

© > 100045 R, EBRRBAHBEARER]

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

H max 8
LR~ A OR
U BE
BORE DIMENSIONS A" max8 OZl[E
NP /P NP NP /L HAEER HERE | AEEE Yz HEZERK O3k
NPS /P NPS NPS /L (Brf)
BRI HRERT BRRRT| DUAMETAAL © TOROIDAL
HEAVY STANDARD LIGHT GROOVE | GROOVE |GROOVE | RADIUS CLEARANCE
SERIES SERIES SERIES DIA DEPTH | WIDTH (BREAK
ho +0.2 0 CORNER) (0~200 bar) | (200~400 bar)
/ 8.0~14.9 15.0~39.9 A-4.9 2.45 2.2 0.4 0.6~0.4 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 0.6~0.4 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

(® Fruorten
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Mod. NC - NCS

HEL RS
Installation on cylinder

FLUORS/SC &l / &
FLUOR-S/SC Tapes

Ra0.2 ~ 04 pum

FRAEER
Sharp edges without burrs

Spring energized seals

2

~0.6 - @ OZYE IR
~0.6 - @ O-ring toroidal

R IERI R~

Groove dimensions

ZEIR
Slipper Rings

© > 1000 FFHR T, BEHRBAHRAER]

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

ﬂ:ﬁl\] RTJ' Ah max 8
ROD DIMENSIONS A" Max8

NC/P NC
NCS/P NCS

NC/L
NCS/L

HEER AEEE 7

SRICA )

BHEZEE o

ERRTY

HEAVY
SERIES

IRAE RS

STANDARD
SERIES

BZERRT|

LIGHT
SERIES

GROOVE
DIA
H9

GROOVE
DEPTH

GROOVE
WIDTH
+0.2 0

RADIUS
(BREAK
CORNER)

DIAMETRAL
CLEARANCE

(0~200 bar)

(200~400 bar)

@ TOROIDAL

/

3.0~7.9

8.0~18.9

A+4.9

2.2

0.4

0.6~0.4

0.4~0.3

8.0~18.9

19.0~37.9

A+7.3

3.2

0.6

0.8~0.5

0.5~0.3

8.0~18.9

19.0~37.9

38.0~199.9

A+10.7

4.2

0.8

0.8~0.5

0.5~0.4

19.0~37.9

38.0~199.9

200.0~255.9

A+15.1

6.3

1.0

1.0~0.6

0.6~0.4

38.0~199.9

200.0~255.9

256.0~649.9

A+20.5

8.1

1.5

1.0~0.6

0.6~0.5

200.0~255.9

256.0~649.9

650.0~999.9

A+24.0

8.1

1.5

1.2~1.0

0.8~0.6

256.0~649.9

650.0~999.9

A+27.3

9.5

2.0

1.4~1.0

1.0~0.7

(® FLuorcen




Mod. NPR

LMl S

Installation on piston

NPR

TER R~F

15 . 200

+0.2

HALXER

Sharp edges without burrs

j

@AHmaXB

1

i
>
24
y
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Q\ o~
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N
~

()

~0.6-@ OFIEHIIA

~0.6 - @ O-ring toroidal

T Ra 0.2 ~ 0.4ym

Groove dimensions

® > 100057 R~F, BB REMNHEAREIT

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

H max 8
FLEYR~E A7 M o
BORE DIMENSIONS A" Max8 O
NPR /P NPR NPR/L | s | OERE | GEEE| 32 ERER %73
ERZRT IRERT BRZT| (BRRf)
DIAMETRAL O TOROIDAL
HEAVY STANDARD LIGHT GROOVE GROOVE | GROOVE RADIUS CLEARANCE
SERIES SERIES SERIES DIA DEPTH WIDTH (BREAK
h9 +02 0 CORNER) | (0~200 bar) |(200~400 bar)
/ 8.0~16.9 17.0~26.9 A-4.9 2.45 2.2 0.4 0.6~0.4 0.4~0.3 1.78
/ 17.0~26.9 27.0~59.9 A-7.3 3.65 3.2 0.6 0.8~0.5 0.5~0.3 2.62
17.0~26.9 27.0~59.9 60.0~199.9 A-10.7 5885 4.2 0.8 0.8~0.5 0.5~0.4 3.53
27.0~59.9 60.0~199.9 200.0~255.9 A-15.1 7.55 6.3 1.0 1.0~0.6 0.6~0.4 5.33
60.0~199.9 200.0~255.9 | 256.0~669.9 A-20.5 10.25 8.1 1.5 1.0~0.6 0.6~0.4 6.99
200.0~255.9 | 256.0~669.9 | 670.0~999.9 | A-24.0 12.00 8.1 15 1.2~0.7 0.7-0.5 6.99
256.0~669.9 670.0~999.9 / A-27.3 13.65 9.5 2.0 1.4~0.8 0.8~0.6 8.40

(® FLuorcen
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Spring energized seals
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Mod. NCR

P M S

Installation on cylinder

HIERI R~

7

Ra0.2 ~ 04 um

FBEER

Sharp edges without burrs

~0.6 - @ OBYBI R IR

~0.6 - @ O-ring toroidal

Groove dimensions

HE(JRTJ-Ah max 8
ROD DIMENSIONS AR max8

NCR /P
BERRY

HEAVY
SERIES

NCR
IRERT

STANDARD
SERIES

NCR/L
BART|

LIGHT
SERIES

AEER

GROOVE
DIA
H9

® > 1000k 457k R~F, BBERENFEARE]

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

£
(1L )

AERE | AEEE HEHERE O
O TOROIDAL
GROOVE |GROOVE

DEPTH | WIDTH
+0.2 0

DIAMETRAL
RADIUS CLEARANCE
(BREAK

CORNER)

(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

1.5 1.0~0.6 0.6~0.5

200.0~255.9

256.0~649.9

650.0~999.9

1.5 1.2~1 0.8~0.6

256.0~649.9

650.0~999.9

2.0 1.4~1 1.0~0.7

(® FLuorcen




Mod. NR - NR/C

REL ERZ I

Installation on cylinder

+0.2

Ra0.2 ~ 04 pum

™
v T !
b o)
24 -
>
p b )
A
15°~20°
FRAEER
® Sharp edges without burrs
2 | £ e
NR/C s s 8
~0.6- @ ORI KR

HIERI R

~0.6 - @ O-ring toroidal

Groove dimensions

© > 1000455 R~F, EBRRBNHIEAREDIT]

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

7]::FEI‘]RTJ-Ah max 8
ROD DIMENSIONS A" Max 8
NR / CNR#R & %51 HEEE | OERE | amEE | AES 4z LES
(Brdfa ) 0 TOROIDAL
GROOVE GROOVE GROOVE BORE RADIUS
STANDARD SERIES DIA DEPTH WIDTH DIA (BREAK CORNER)
H9 +0.2 0 +0.20

6.0~11.9 A+4.8 2.4 3.7 S+1.5 0.4 1.78
12.0~64.9 A+6.8 3.4 5.0 S+1.5 0.7 2.62
65.0~250.9 A+8.8 4.4 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 1.5 6.99
651.0~999.9 A+20.0 10.0 14.0 S+2.5 2.0 8.40

(® Fruorten
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Mod. NPS/R

mE PR &I

Installation on piston

FLUOR S/SC &t / SHkH
FLUOR-S/SC Tapes

FRALER
Sharp edges without burrs

i

I

Ra 0.2 ~ 0.4pm

Spring energized seals

2

~0.6 - @ OB EHI3H
~0.6 - @ O-ring toroidal

R IERI R~

Groove dimensions

()]
o)}
S
@
B
ry

i &
o

© > 1000 4FFHR T, BEHRRBAHRAER]

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

FLEYR~FAT M8
BORE DIMENSIONS AH max8

NPS / Rtz %51 AEHER | AERE | AEEE ez BHZER (UE7

(BRof) O TOROIDAL
STANDARD SERIES GROOVE |GROOVE|GROOVE DIAMETRAL
DIA DEPTH | WIDTH | RADIUS CLEARANCE
ho 1020 | (BREAK
CORNER) | (0~100 bar) | (200~300 bar)

8.0~135.0 -4. . . 0.3 0.4~0.3 0.2~0.15

14.0~250.0 -7. . . 0.5 0.6~0.45 0.3~0.2

22.0~460.0 . . 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 : . 1.5 0.8~0.6 0.4~0.3

690.0 ~999.9 : . 2.0 1.2~0.9 0.6~0.5

(® FLuorcen




Mod. NCS/R

RE ERY=EE

Installation on cylinder

NCS/R

oF”

Rt

Ra0.2 ~ 0.4um
1

~0.6 - @ O-ring toroidal

L +02
<—0> Q\
//
e ~
§ 15°~20° 7
gRAEER
°>E Sharp edges without burrs
£
_C< o
Q
~0.6-@ OB HYIR
— —

Groove dimensions

© > 100055 R~F, BB RENTHIBAREIT

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

7H-'E|I‘] RTJ- AH max 8
ROD DIMENSIONS A" max8
NCS / Rz %31 HEEE | OERE | AEEE | $e HEER o T
(Bxf) 0 TOROIDAL
STANDARD SERIES GROOVE |GROOVE|GROOVE DIAMETRAL
DIA DEPTH WIDTH RADIUS CLEARANCE
H9 +020 (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

(® Fruorten
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FHNLRES Slipper ring assembly instructions
BEFRIZZE <NP, NPS, NPR, installation on piston «NP, NPS, NPR,
NPS / RZ&3%l> NPS/R SERIES»

FLUOR S/SC &t / SHKH
FLUOR-S/SC Tapes

Spring energized seals

ZE

@i
[

MAENPRINZH A ELEE—NHARNIER, If the NP series Slipper ring is installed in a closed
ERERHNZEEE—IAENIR, WERTH— groove, for simple and correct assembly a fitting tool is
HEENENEE, THESY, NRER, B2, required with an elastic thrust device, as shown in the
REEEHIRL . XNENIEE ATIAR B A H— A E A figure, made of polymers such as polyamide, polyacetyl,
M Iwm— N EH polyester, etc. A thrust device can be made quite simply

as a bush with a single lengthwise cut.

ZHIR
Slipper Rings

S

=

2
2

~

ﬁ:_/ /'/%

MRZBHIAARERIRIENGE, HRELSFAEL, When insertion of the Slipper ring into the groove does

XA B ER— IR EEERHFITYIE, WER, not take place rapidly, a permanent increase in diameter

XNEEAREREMERIG AR, AEE st may occur and this can be corrected using a calibration

AT ARIPZE IR, 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.

(® FLuorcen




4

VZEIETY

EEL_FRIZ3E <NC, NCS, NCR, NR,
NR/C, NCS/RZ5%I>

Installation on cylinder  «NC, NCS,
NCR, NR, NR/C, NCS/R SERIES»

s
L

R

NC R F| B EIA A A REAEZ AN F20-25mmiy £t
Gil:opaki J==08

MERR, ATHEESRERERHETRE, #A—1
RN, ZFERHEREED TSERS-4E,

1 A =B

SLIPPER NPS

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,
care should be taken to ensure that the value R does not
fall more than 3-4 times below that of S.

Example of usage

NCR® NCR® NR

SR

| ]

FLUOR S SLIDE BEARING

FAINCR 1 EHREE LKA HT EXMANEE
HREBERBEFIEAREFA, XERMEREE
R ER B A Sk SR A A R ERYRIJRZIR, BEZ AT
R & BRI SN RIR IR K

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
fowards the outside.

(® Fruorten
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Z ZE

~ad

REL ER R

Installation on cylinder

L +8.2
Ra < 4um — 7| _Ragdm
R
Ra < 0.8um 7 7

iz i 4
SPRING ‘ N
ENERGIZED SEAL = Ra 0.05 ~ 04ym E L GJ

J S '

b

15° %

@FHH

BAEER RO.2 X
Sharp without burrs R0.2 max.

HERI R

FLUOR S/SC &t / SHKH
FLUOR-S/SC Tapes

ZEIR
Slipper Rings

Groove dimensions

®© > 400 R T, BERRBEARBAEL]

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

BN
IR A g
f8
ROD DIMENSION A STAINLESS
STEEL SPRING
ZE HEER | WERE | AEEE 31z HZEk EEmE
SPRING ENERGIZED SEALS (BrRf)
tRERT 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 2.4 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

(® FLuorten
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FLUOR-S/SC Tapes

ZE
Spring energized seals
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FLUOR S & @3

FLUORS Tapes

BB S B
2

TR

PTFE SEF##IHIB A FLUOR-S SR 2 &M M AF
REERENEENEFNERL, TEIBERERS5EREZ
18] B Bh 75 EE 1R T 45 AR P B &R /N

BIEE (mimmwaeh)

EEEANESRRZEENXIERAS, UREHN3)
BRCA, BRERE RN — T n TN EE, Tk
F ¥ TIEE G TARMRIEREEBNERLT, FLUOR-S &
AL S 7E T AR M BR T B 4Fi5 17

g

FLUOR-S &7 A iFiE E RS MBS B R M3
i, BREARRHENSEYE, WEATUERBRREE
RFn/s /LT ERIRER, BFPTFE BER#FHEFRN
HRERTEEZR, MAFEEMAEE, ZRNIEENER,

BEE

PTFE EFE & #34 Fifi i b tH LB R L T 2B S R R 28t
AN, I ERTHREIMERN BIEENERE, BXRE R
HrxGMsErwESHMERL, NMTERKTEFRKNER
Fo

kg

FLUOR-S &R AEARELETIEMILE, MBKERE
FB RSB REARRGESRESENFIFTR. XE2BA
PTFE EFREERY, TEA~EMBUR,

22571

FLUOR-S 5[4 i1 FE M &5t R Bk 2o M
S REE, HEES, RATLUEARE b RS E
AEIEMEE, NERORESR, SESTUEISMIN
BRI, EULAT I I5E T 2 IR, BhaT L
THEMEENEMATR, WSS T SR ER
B TRE,

(® FLuorcen

CALIBRATED BEARING RING TAPES

N

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.

Operational advantages (seit-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.

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




wjr

FLUOR S § Mm%

#I B FLUOR-S& [ B PTFEE =4 a0 435 1&

R1PIH TRASFH R B EAYAFHPTFEE A I
E4EE. BM-57806F1C-755,

the grooves and the possibility of using pistons not made
of special cast iron 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.

M FRiE s BM-57806 C-755

CHARACTERISTICS STANDARDS UNIT BM-57806 C-755
R PTFE+${A#+ | PTFE+Ex#H
Composition / / EREH +A =

PTFE+bronze | PTFE+carbon
+metal salts +graphite
BUhL Rz F
Resistance to tensile stress ASTM D 1457 Maa e 13
IR TR ZE
Ultimate elongation ASTHCREY e 200 R
24N}, 14Mpa, 25 CEBHTRIZR ASTM D 621 o 6 4.8
Deform. under compress. of 14 Mpa at 25°C for 24 h | {&IERR ° ’
24/\ft, 14Mpa, 25 CE M THIR A KB IR ASTM D 621 o 3 o1
Permanent residual deform. of 14 Mpa at 25°C for 24 h | {8IERf ° ’
24/1Bt, 14Mpa, 260 CE&H4THIZER ASTM D 621 o 17 108
Deform. under compress. of 14 Mpa at 260°C for 24 h | fBIERR ° ’
24/1\Et, 14Mpa, 260 CEH TR R AR BITH ASTM D 621 o 8 71
Permanent residual deform. of 14 Mpa at 260°C for 24 h| {&IER ° ’
1% ¥t T B R 48 KL 71
Compression stress for 1% of relaxation AETL Mpa 8,1 e
E4 TR R
Coefficient of elasticity to compression SRR 695 Mpa 770 e
HIZAKRRE o1 5 5
Coefficient of thermal expansion SR 696 c 9,5-10 &l
HIEZRHE 4 ot
Coefficient of thermal conductivity il 177 Wm-°C - S
Tabella 1 Table 1

EH E MR PTRFER MBI AT EUEER T4
F“FLUOR-S &, M ARIITERESE
AR, #R, BiEE, SR, BKELk, LB
WEAE, B, BE, REES, RESEEWL
SREEMPERBR TRAZWEN,

Other types of special formula filled PTFE are prepared
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.

(® Fruorten
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Spring energized seals
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FLUOR-S/SC Tapes
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FLUOR S §m&s

EREH
REER

ARBRERKWEREGRFNIG, €RBIRAM
THRE T A IRIEFE0.2~0.4 p mIEE Ao

=]
lEI z)E’.
BEFLUOR-S &% AR ESEEH-100 ~ +250C ,

nE

T FLUOR-S SH#HMBEMREREAE, Rohik
S THSHATHRGTS, PIBEERMSH(ER, H5E)
Bt 36 TR B — LEHHE o

NIy

HESIRSFLUOR-SSmTWHIERE, HWEZE15 ~ 20m/min
B, XMRESATILZEARNT, EESTF15 ~ 20m/minkf,
BEEANREIIFRE THZ =EHNERRHNTE,

1 EiWHK PV -FLUOR S/BM - 57806 ( EG455IIEEERME ) max PV advised - Fluor S/BM-57806 (with specific constant wear value)

FIGURE 1
100

PR
FLUOR-SERHHEEZHBRTFREARMESE,
ELXABHEET, dEHf, EEHRa 0.4 u mEFat
s, EEEREH 0.10 ~ 0.15 , MEHEPHEREEGT,
HHE38mMm? - STEEFIR, EEREE50.04 ~ 0.075

PV

B g T E—ERHRNREEREST, URAR
FRE, TiEBESERBHNESE THPVEXE,

R~ (EHH )

R ARBEEEASAEF~ERARZHIER
HIRELET FAFLUOR S&mHAI R,

90

80

70

60

50

jiHig 38 mm?. s’

LUBRICATED /38 mm’- s

specific load daN cmi’~ (kg./cm?)

#57%F daN cm?~ (kg./cm?)

3 4 5 6 78910

(® FLuorcen

HEEm-min'  speedm-min’

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




Nastri FLUOR S

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 1520 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.

(® FLuorten
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FLUOR S §m&s

FLUOR S/ SC &)W / S+

FLUOR-S/SC Tapes

Spring energized seals

R
Slipper Rings

Rt
HE

ErzCiR

HF A MREX TIEMERAG, AR L
SFETHIERIRE, SE2THEEUN, TLIRE
TOBIFRBESMHEWRT

o WWEEL: ¢ 125mm; 0.4\V160HRb
Em%H EHEHZEE AR 120 daN
ErH LR XA : 1200 daN
ER{EAE4: 5000/t
FHmiE: ~ 1250mm
BN HENFESHE: 400
RESETHFIEITS000/MNH G, RIFHERAER: 0.2mm
INE: 50CHEEM38MM™S’, BEi8E40C,

Bk

1. HAHARERNLE,

2. BiS1HYRERES AN,

3. EEMNIEEEHTEN,

400 F2//NEF + 1.25miHFE - 5000/7BF=2500 km,
M2500kmK] SIER S22 45 15k, EEI#EIFLUOR-S &
EHREE=14.8mm,

WIAERAAE (BEEFTEMY ) RO T#HT:

4. ERANHERNELZEX B,

5. FLUOR-S §awMEE-S4H YR ERHLHEK, &
¥R AR EHIRE B K5 E 120865 Niem®, SBER
& 5i%80C,

BERZE:

* 60CHI, ERE LB hiRTHkRINE25%,

* 90CHt, £570%; 120CH£E150%,

FLUOR-S &g, BM57806 %= EffEH
BT E,

EREREEEN FSAMENSRER, TURAT
HEHAT:

Cr,
Csx2*xD

Z=

L
Z=FLUOR-S REFHIZEE, cm

(® FLuorcen

FLUOR-S&[m#BM-57806/1 R ~H fiA &
JTidi®, 0.2 HRc, 38~40E4R,
REmE50C

TR S TeT
daN cm?(kg/cm)

e

e g 23
SEFER

um

daN (~kg) km

Cr=fmfafs, Kg (daN)

Cs = FLUOR-S& [ _E R4S FRfaf,
Kg/em® (daN-cm?)

* = FLUOR-S §&mwH#=

D = EFfFSREMNER

FlanEATF AR

D Ef&=10cm

CriZ[E fafa = K#J400Kg
THEE = 15K/4y

PV, TILABEEE A 15K/4r R, MR G
fA15Kg / ecm?®, BTIL:

400
15x2x10

=1,3cm

XEAR—MRENZEE14.8 mm (E2)




Nastri FLUOR S

Horizontal cylinders

For heavy cylinders which mostly function horizontally =~ nomograph for

and/or which have bending moments induced on the rod, sizing Fluor S tapes

with fair approximation the nomograph in figure 2 can be Filled PTFE BM-57806 dry
used for sizing, according to the following example: on 0,2 HRc 38+40 steel

* Hydraulic cylinder: @125 mm;i(’ﬂ 60 HRb max. temp. 50°C

* Average radial load on the bearing ring: 120 daN
* Max. load on the bearing ring: 1200 daN

* Required life: 5000 hours

FLUOR S/ SC &m# / S
FLUOR-S/SC Tapes

spec load FIGURE 2

A trok 1250 610" max temp. daN cm'fkgfem) 6-10°
* Average stroke: ~ mm 520 T
* Average number of strokes per hour: 400 0]
* Max. wear allowed after running in, after 5000 hours: | 'af%*‘njzza I
0,2mm 1 width [

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

3
4
temp. 4000 7; w 150 - : o
] mIe |4 &
1000 L
900 — 5k _F 95
800 —
700 o sl i E
1T r F £

3-10°

mm

ZE
Spring energized seals

100
600 —

500 —f

Method ] :

1. The Load-Diameter connection is traced 7 ; 5
2. The Wear-Point 1Y loop is subtended . d s
3. The overall run is determined: ] /®/ r B2
400 strokes/hour .1.25 m stroke .5000 hours = 2500 km. ] I

From point 2500 km the connection with point 22 is o ]
traced until the Fluor S tape width is found = 14.8mm. "

70 7
60 —f L

To check with maximum Joad (usually with the rod - e . -
«completely out») proceed as follows: S {fga)d ylinder clameter Fors it vl
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%. Cs = specific load on Fluor S tape development in
Kg/cm? abt. (daN - cm2)
* = number of Fluor S tapes
D = rod or cylinder diameter
Example for rod assembling :

2295

BT
Slipper Rings

tapewear  2a9s
pm

Simply Fluor S tapes width sizing
BM-57806. Diameter = 10 cm

To size a Fluor S tape to be assembled onto rod or into Radial load = abt. 400 Kg

: . S Average speed = 15 m/min.
cylinder the following formula can be applied : From max suggested PV diagram it can be verified that

for a speed of 15 m/min. corresponds a specific load of
Cr 15 Kg/cm? so:

Csx2*xD 400

Where : ' . Z= 15x2x 10 =1,3cm
Z = Fluor S tape width in cm
Cr = radial load Kg abt. (daN) That means a standard width of 14,8 mm ( figure 2 ).

Z=

(® Fruorten




FLUOR S §m&s

Lo R PR
L housing V-3 FLUOR-S
SEHEEE

FLUOR S/ SC &aw / S# K+

FLUOR-S/SC Tapes

R Standard
development Fluor S
tape width*

H8ZIH10| j8 Z] h8 Xt Bz j8ZIH8 +0
-0.3% h12
Tole- From H8 | From j8 Conse- From j8
rances to H10 to h8 quentaly fo H8

FS18 18-30 . 1

Z2E
Spring energized seals

FS30 30-50 . . T BIRIER 1.5

FAHERZE
FS50 50-80 . BUFNIRIES
3Rk

FS80 | 80-120 . . 7.9

FS120 | 120-150 . . 9.5
M (D+S)-Z

SETN
Slipper Rings

Chosen mainly
in relation to
the type of
FS200 |200-250 gasket used _ 148
and to the
operating
FS250 | 250-315 conditions 55 195

FS150 | 150-200 12.5

FS315 | 315-400 6.5 24.5

FS400 | 400-500 8 29.5

ROFEEIAFIEB AR HE KRR S M AR R,
TABLE 2 referred to de A and B. * Different widths can be supplied on request for specific applications.

30°

"

/ ] L

R sviluppo
R development

] A Al

AT BHYIRF BiesEwsIk]
LB, TEEIER FTH%HEA,
EA: I THFLUOR-SEm#E, NEEERMKE, angle cut straight cut stepcut
cut layout of FLUOR S tape to obtain right fength forfinear motions for rotary actions for special applications
EA: EB:
DWG. «A» DWG. «B»

(® FLuorten’
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MR AR L L

FLUOR S/ SC &% / S#i&k#s

FLUOR-S/SC Tapes

Application on cylinders
with double effect

EE R

remoQTsharp edge
ﬁ_i_l_

k&T

Spring energized seals

B
Slipper Rings

Rz RFEtE AR EL

Application on plunger
and telescopic cylinders

04 /

DWG. «B»

(® Fruorten



FLUOR SC S8
FLUOR SC Tapes

CEMENTABLE CALIBRATED BEARING TAPES
A RE MG BB A A

48 Introduction
BAVEFHFLUOR-SCE# &+, A PTFE (BM&  The Fluor SC calibrated tapes we produce in PTFE
28 ) RMERMIERROEBENWHEIR, 238 E  (polytetrafluoroethylene) with additives of bronze and
4R, ATAARKMIEEIEERNERE, REERMEAF  metal oxides with laminar structure, suitably treated far
RE B AR AT Lo being glued to metal, have been used successfully for
some time for obtaining self-lubricating bearing tapes.

e
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" E RIEMLER Operational advantages
we FLUOR-SCE#M TR FEAFRNMNIEZEUR AT The Fluor SC bearing tapes have found wide utilization
Bo K=, FeHh sz M A Fylss TESE, in the machine tool field as sliding bearings with razing
s REZSAEE, TUBEESHEEFRESHHITH friction tanks to the following advantages:
Mo . . * They can easily be glued on with suitable adhesives
F%iiggggfgmgﬁgﬁ’ MR IFFRITEZR after surface preparation
= A JENLo * Optimum and constant coefficient of friction with
L 9 Ay = N Eai Al SH TS = i
%Bﬁiizﬁ\ﬁjaﬁdﬂlﬁ', HEEERARAMEUNOERT, B consequent smooth movements and precise and
o TLX%?EJ?’E‘ R E E 4 repeatab/e posiz‘ioning
R Eﬁiﬁ%ﬁ‘]%ﬁ?‘&*ﬂfd]?&ﬁ%ﬁ %@EO . Min'im.um wear, with or without lubrication, even with
o BMETEERE RS EAMNG LA, AT TS T4 var/at/on'of the specific load ' '
o * Self-lubricating, therefore do not require main tenance
o WTLIZEEEHSE PR, LUSKRER, * High static and kinetic specific load capacity
c MIIRTIN AR ENEREE, * Linear load distribution even between geometries
c HHIAMBSENRE, SPRESELRBREmRZE] which are not perfectly complementary
RIPIEH, * Possibility of preloading the couplings for elimination of play
* S5paNaEIEERNEBFSARETRS. * 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
T A SE IR D B R R IR 5L T TAERT - In particular, working without or with
* RENBWELREEERRETH, SEERKTL reduced lubrication:
“BLE” —HERBE. * A higher degree of precision causes elimination
o BT FOTERIER, SHESMEE, of the variations in width of the fluid channel, or

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

(® FLuorcen




FLUOR SC &1

4 7"FLUOR-SC &# B #HIPTFEIE T Characteristics of filled ptfe for Fluor
MR R SC calibrated tape
FRIRFH THRMNFHHZLEERANAMHPTFEE M In Table 1 we have indicated the average characteristics

BEy 4. BM-57806F1C-755, of two types of filled PTFE produced with our particular
formula and frequently used: BM-57806 and C-755.

FLUOR S/ SC &% / S&iik#s

FLUOR-S/SC Tapes

bEdis IR ==X {va BM-57806 C-755
CHARACTERISTICS STANDARDS | UNIT

A PTFE+&$H | PTFE+mEiH
Composition +&EH +A =
PTFE+bronz | PTFE+carbon
+metal salts. +graphite

HHL R
Resistance to tensile stress ASTM D 1457 13 13

Spring energized seals

AR PR 2 fef 22
Ultimate elongation ASTM D 1457

24:\Bt, 14Mpa, 25 CEHTHIZER
Deform. under compress. of 14 Mpa at 25°C for 24 h ASTM D 621 Mod.

B
Slipper Rings

24/NFt, 14Mpa, 25CE&HTHIK A K BIER
Permanent Residual deform. of 14 Mpa at 25°C for 24 h ASTM D 621 Mod.

24/NBF, 14Mpa, 260 CE&HTHIZR
Deform. under compress. of 14 Mpa at 260°C for 24 h ASTM D 621 Mod.

24/\BF, 14Mpa, 260 CH M4 THIR A KB TR
Permanent Residual deform. of 14 Mpa at 260°C for 24 h ASTM D 621 Mod.

1% Ha3t T~ B9 R 48 B

Compression stress for 1% of relaxatio ASTM D 695

E& TR RE
Coefficient of elasticity to compression ASTM D 695

R R
Coefficient of thermal expansion ASTM D 696

HRESRHY
Coefficient of thermal conductivity ASTM D 177

1 Table 1

Hh KRS TR A PTFER MR TR IEE E R, Other types of filled PTFE for special uses can be
supplied on request.

(® Fruorten
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ZE
Spring energized seals
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FLUOR-S/SC Tapes
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FLUOR SC &1 &%

fEF%H
EN TR

Conditions of use

Deformation under compression

E1 gy & % RFLUOR-SC B4 &#EBM-57806E & In figure 1 the curves relative to crushing the Fluor SC

H1.5mmi2.5mm, EEHTHZER,

tape BM-57806 under compression for thicknesses 1,5
and 2,5 mm are shown.

B 23T
S84 AFCB150B NG i AR

2

FLUOR-SC S#5k7BM-578067c24/ Mt S fef E /1 THOBEME R, elastoplastic deformation under compression

of Fluor SC/BM-57806 calibrated tapes after 24 hours under foad

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

deformation %

2.5mmEERIRTE

tape 2.5 thick 4

-

/ 1.5mm/E E R
tape 1.5 thick

//
//

7T daN - cm? ~ (Kg/lem? ) specific load daN - cm*~ (kg/cm?)

60 80

(® FLuorcen

Figure 1




FLUOR SC &1 &%

#
..Eﬁ
i
= g
#q
=T
of O
32
=0
. .- D
EEZ Friction zQ
MNE2RLEY, YiEEREETFOR, BEEAHME From the diagram in figure 2 it can be seen that for = ﬁ
T EREARTH, XIEBAZEFLUOR-SCEE speeds nearing zero the coefficient of friction remains =
e A N practically constant which confirms the absence
EMREZ AN ERRRR, of stick-slip effects between the Fluor SC and the
BEERZHASKEAHTEEHTER , XA countersurface.
N sfe g/ 5 The coefficient of friction not being excessively low
i RSB Y ]S
E"'m‘k_ﬁﬁg E_HWT ﬁﬂ:% EEF%EJ . helps to make the movements smooth as can be seen %)
XSRS P A AT AR E in the fluid-static or balls circulation systems. S
=, These friction characteristics are particularly important g
o . . . in bearing tapes for movements under numerical [}
{7 BRR B T VA sl R B P BR e e 8
BB, BOBENREELKE, RSB, The low and constant friction relieves the stresses ©
MFGERSIESRYERAY, MURARF=EL in the electromechanical or electrohydraulic devices ?ﬂ &
N N . e preset far activation and it reduces the regeneration e
SEL IO =4 P F B N = 1 q . , P . ES
iﬁ AR, _”'%E'zi] EEE@EJ}?E{%@”%’E I'E‘H’Jﬁﬂ times near level and improves reproducibility of this. E
RAR, —MFEEENELIRRE S =HH% Damping of motion inertia due to the presence of a )
RIS R, 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. é
&
Y
i &
SN0
0.25
\ #, SHENEAGIT
£ ST/ BM-
s 020 | 578067 — 1N E Ak EY
kS B e I HH L
< HB 220 % }A0.5
§ \ j;‘;ﬂ // s
S 0.15 — —
§ statistic convergence
of the experimental vajues
of the coefficient of friction
% o0 as a function of speed
3 EEET i aa
EE /38 mms HB 220/ from 0.5to 2N mm”
008 Jubrificated with oil/38mm? s | —
[
0 0.05 0.1 0.5 1 2 3 4 5
E m/min speed m/min.
&2 Figure 2
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FLUOR-S/SC Tapes

Spring energized seals

Slipper Rings

FLUOR SC Sk
FLUOR SC Tapes

1
B3 oh ) 4 B RO R B B A OB R L0 5 i K

Wear

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

50

ETFRMEBEREETH

40

EHRENSHRE

SH#7 / BM-57806 ZE—

MER RIS E

30

HB 220 4

20

wear in um

=)

P=0.6 Nmm?
V =3 mmin’

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

Fluor SC/BM-57806 on lamellar cast iron
HB 220"/

p=0.6 N mm?

V=3mmin’

o N ® ©

B um

km

7 8 9 10 20

30 40 50 60 70 80 90 100

PV

E4hpEREH T ERHEEERNEEHT, ARG
B, URFEMEREFETHENERPVE,

Figure 3

PV

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

o 20
E 80
RBBAPV - S .
S48 / BM-57806 I %
(S TRIE R SR ) g o
= \\\
S N
max PV advised - § ” D
Fluor SC/BM-57806 E 2
(with specific constant wear value) g’
@ 15

%575 daN cm? ~ (kg./cm?)

X
‘2:2@,
1200 [90° | 60
1 2 3 4 5 6 7 89 10 20 30 40 50 60 70 80 90 100 150 200 300 400 500 600
#E m/min speedm min’’

4@ FLuorteEn

Figure 4
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==
m

S

|

SYRHBEIERELMHEETH, TURESHHEEE
EME LM AERIFNRE, MEREFHVMNERERGILE
BEERENEFE, REENEXMITHETMETIEER
it E R EIR S o

TEAE

REAREBBIT12 u mEYHEREE, FeeEHEALMHEE,
FALRITE AT AT RY S RO ARALIE, AT ARAER &, W=
SZk (BRUELT ), Z82ZK, 282K, R,

BRBE A A — M BRIBAFIE, EHRREEAMER
B RER BB

XFERERE THFRMKE, EhEdd, k|
HIFNAIE, ERRRAL, REHRBERER.

NEWE R ERS AR mEHAEREAFEEL,
RASKEESWRFHTE.

BitlE, TEAERFEMRHABRRE,

AVEETRIIMEPHITIE, BREHKER
REFBRBHIE, XATRESZMAEGHZR XA R
HEEREK,

MRELE, ARSI HAREHITRRA,

SYRHHIES

MRELE, WHBBHANRE (ADLRTH—E
RS THL, REEEL, MEER ) ATRITHAEL
B, BIEFARE, BEMSHRENEEETER,

E

BEERANR PR EREE TSRS FLUOR-SC
R

BATEWERAFCB 130557, FtEEAIFI 13088k
Filo
AMEFAR

FLUOR-SCE#IRHEEE H1.5 mm ( 455 & A
25mm), NEH +/-0.1mm, FTEH 20 -30-40 -
50 — 60 — 80 — 100 — 120 mm,, 4F% R~ A RIBEE KR
£, FLUOR-SCE#MIKHHMREAMEC KM BRKR,
EirBEY, FEEES TR,

INSTALLATION

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 over 12um,
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 film 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
F! 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
lape cementable surface is marked with embossings
to make it more easily identifiable, even if it is already
darker in colour.

(® Fruorten
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52
D
o =it H H
gg Z 5 Slipper Rings
|
T NP, NC, NPS, NCS, NPR, NCR, NR, NR/C NPS/R, NCS/R
NPS 80 | BM NBR NPS/R 80 4,2 | BM NBR
(%)) NPS 80 I BMm NBR NPS/R 80 4,2 / BM NBR
— — — —
§ ORIEH#} 0O-Ring MATERIAL OBUEM#L 0-Ring MATERIAL
Ne FE B SLIPPER MATERIAL EEBH# AR SLIPPER MATERIAL
0}
.’g) - NOTCHES * - NOTCHES *
o
g FLeyER  BORE DIAMETER FLEEE BORE WIDTH
g) KA. WHEEHIMNE TYPE: DOUBLE ACTING SEAL PROFILE LWER BORE DIAMETER
W g RKA: KT TYPE DOUBLE ACTING SEAL PROFILE
N & -
RIFFE, REMNERERTUESZHE—MRME, XATUETEREE, BHENRATEENARAER, FETHENZEBRRIR, EHATRLEE D TH—0N i FHURMIE
HFFERRBIR
*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.
E Normally realizes for diameter >30mm.
c
&
B — ) i
S = 3£ Spring energized seals
ZE 80 REEEEL | CrO 301
INSTALLATION
SPRING ENERGIZED SEALS 80 ON PISTON I CrO 301
ORI #1#} O-Ring MATERIAL
FEE SEAL MATERIAL

i NOTCHES*

AEFE ASSEMBLY POSITION

LWERE BORE DIAMETER

#A. ZE TYPE: SPRINGENERGIZEDSEAL

E*
RIBEE, ZEMOSERIERT I ZEEM HRE, XATINEITEREE, EHENRATEENARRAER, FEZENRERMNAR, EhrT U LEEDTH—N B FHRIEE
FEENERAR, EEFEHER >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&m#-FLUOR SCE#1%% FLUOR S - FLUOR SC Tapes

FLUOR S 9,5 25 BM
FLUOR S 9,5 25 BM

ke R Eiad TAPE MATERIAL
HFEE TAPE THICKNESS
HFRE TAPE WIDTH

KA. JEWMER TAPE TYPE: NOT CEMENTABLE

(® FLuorcen




=
7 on

FLUORTENABIRIEZ AERF L T —RIRER T
BRI G, B

o PTFE #1RULON® BB @FNE B &io

» AEWESY(FEP, PFA, PVDF, PCTFEZ)s 5%}
#7=& (VICTREX® PEEK™, BIi&Rs, BRHELES,
PPS% ) i 8B E A P HIHAR IR 14

o HWEMIZITSMI,

o SHIEFIR B EBEE A Z £ B FNFLUOR-S& [T,
FLUOR-SCE# &

o PTFE, PEEKHIHPP#IA Kz ZEMERENZET,

e PTFE, FEP, PFA, PVDF, PEEK™Z 4| i EEFIA 4,

o 1t#™ VESPEL® - ERFIER KL,

VESPEL® Bt $82 8 HiiE Masx
RULON® BZ X HEm AEEBRI/N B MO E M AT AR

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™ efc.
* DuPont™ Vespel® - Official Italian distributor

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