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INTRODUCTION

General Information

High Performance Seals for extreme service conditions:
TFC’s metal seals are generally used in static applications
and are designed to provide high fluid sealing levels
under the most extreme working conditions.

Our seals are produced from stainless steel or high
temperature alloy tubing, strip and wire.

General Properties
e Sizes: Diameters from 5mm to 7 metres

e Temperature: Cryogenic to +750°C

e Pressure: From ultra high vacuum to over 500 MPa
(72500 Psi)

e Capable of reaching tightness better than
10~° mbar.l/s

e Excellent resistance to corrosion and radiation.

¢ Maintains elasticity or spring back over an
extended service life

¢ Does not suffer from explosive decompression
¢ Radiation resistant
e Cross section from 0.8mm to 12.5mm

¢ Available in circular, race track, oval and other
shapes.
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Typical Applications

e All applications where the use of elastomer seals is
restricted by temperature, corrosion, radiation,
pressure, gas permeability and seal life expectancy.

® Vacuum and ultra-high vacuum

® Plastic mouldings

® Reactors and nuclear installations

e Diesel and other engines

® Aerospace

e Qil and petrochemical industries

e Hydraulic, valves, pumps & compressors

® Turbines

® Boilers and heat exchangers

¢ Chemical industries

¢ |ron and steel industries

Performance Sealing Solutions

Quality

TFC is dedicated to supplying resilient metal seals under
the most stringent quality procedures. The factory is
ISO9000 certified, and their quality system has been
audited according to 1ISO09100.

e Computer controlled welding equipment

* 100% LP test on O Ring seal welds

¢ X-ray of weld area on request

¢ Helium leak test equipment

e Seating load and spring back measurement

¢ Heat treatment & plating facility

e Clean room environment CLASS 5 as per 1ISO-14644
(MIL100 as per IEST-STD-CC1246D)

Expertise
e More than 100 years of experience

¢ In house testing ¢ R&D new products

Flexibility
¢ Short delivery times
¢ Dedicated staff

¢ Expedite production
¢ Quick response time

t: +44 (0)1435 866011
e: design@tfc.eu.com



Function of a Metal Seal

The sealing concept is based on the elastic deformation
of the seal under compression that, in turn, provides a
constant contact point on each sealing surface.

Unlike flat gaskets metal seals do not depend upon
enormous clamping loads to maintain tightness. By
compressing the seal to a defined size (groove depth) a
seating load is created. The shape of the seal
determines the spring back or elasticity of the seal.

Compression
The seating load is a result of varying wall thickness,

seal material and seal configuration. The clearance
between seal OD and groove OD also has an influence
on the seating load.

With a small cross section, the difference between
indicated loads and real load can be substantial.

Spring back
The rate of spring back depends on seal type and

material selection. The spring back and seating load
improve with minimal diametric clearance.

System pressure helps maintain contact between the
mating surfaces.

Syetemn Pressure

Maximum Pressure

t: +44 (0)1435 866011
e: design@tfc.eu.com

Energisation

Depending upon the application, there are three types
of seal energisation (illustrated below) that can be
utilised to provide the perfect seal:

Self Energisation — The use of different seal
materials and heat treatment processes results in a
variety of spring temper properties that, when
under pressure loading, provide a definable and
constant spring force.

Pressure Energisation — Metal seals can use either
the hydrostatic forces created by the medium
being sealed or are independently gas filled to
obtain the highest level of sealing

Spring Energisation — Metal seals can be fitted with
an internal spring to provide greater compressive
loads.

www.tfc.eu.com = 3




Material Selection

The application parameters determine which
material should be used. Temperature and media
are important aspects in selecting the material. TFC
offers materials such as 321 stainless steel, Inconel®
and other high temperature alloys.

Please see page 4 for further details.

Plating - Coating

In house platings or coatings are applied to improve
the sealing performance of metal seals. Depending
on the required tightness, the selected seal, the
media to be sealed and the condition of the mating
surface, a softer or harder plating or coating shall be
chosen. When temperature allows, either PTFE
coating or soft silver should be applied.

At seal compression the soft plating flows into the
mating surface irregularities and creates the best
seal performance possible.

PTFE coating can achieve leak rates around 10™°
mbar.l/s, measured with the vacuum method.
Metal type plating, like silver, indium, and tin to
name a few, can achieve leak rates better than 10~°
mbar.l/s up to 10™ mbar.I/s.

Application checklist (page 22)
To enable TFC to offer the optimum sealing solution
please send us your full application details by
completing the form on page 22 and returning to us
by email or fax:

e: design@tfc.eu.com

f: +44 (0)1435 866620
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Heat Treatment

TFC recommends the heat treatment of all non
spring energised Metal C Rings. High performance
TFC metal seals will perform better in the heat
treated condition.

Heat treatment of super alloys such as Inconel X750,
Inconel 718, Haynes 214, will increase the yield
strength of the material. This directly influences the
seal performance because of the increased seating
load and better spring back.

The higher spring back means that the intimate
contact between the seal and the mating surface is
maintained over a wider range in flange deflection.
Such flange deflection can be a result of high
temperatures, high pressures and/or a combination
of the two.

Heat treatment is mostly not required for Spring
Energised C Rings and Metal O Rings. However some
demanding applications in QOil and Gas environments
do require heat treatment to prevent material
embrittlement. (Heat treatment according to NACE)

Annealing and heat treatment also improves the
seal’s resistance against fatigue under cyclic loads.
Structural integrity will be maintained for an
extended period of time. TFC offers age hardening,
annealing and solution and precipitation heat
treatments.

Metal O-Rings and some Spring Energized C-Rings
made from austenitic stainless steels, cannot be
precipitation hardened. These seals can only be
supplied in the work hardened condition.

For demanding applications and for temperatures
above 400°C, TFC would advise the use high alloy
steels only.

Exceptions and particular cases

Metal seals often have to perform under extreme
service conditions. Standard solutions as found in
this catalogue may not always satisfy these
requirements.

TFC can alter the standard design and materials to
optimise seal performance for a given application.
With high accuracy and backed by FEA, TFC can
adjust the seal cross section, wall thickness, selected
alloys, to name a few variables, in order to adapt
seal performance to the required service.

t: +44 (0)1435 866011
e: design@tfc.eu.com



MATERIALS

Material Code HT-1 HT-2 HT-3 HT-4 HT-5 HT-6 HT-7 HT-8
1 Mickel alloy X-750 X X x
2 Mickel alloy 718 X X X X
3 321 55 X
4 Mickel alloy 600 X X
5 | 30455 X
6 | 304 55, high tensile X
7 | 316585 X
8 | Hastelloy X
9 | 30255 X
A | ELGILOY X X
B HAYMES 214 X X
C | ALUMINIUM 1050 X X
D | ALLOY 625 X X
E | NIMONIC 90 X
F HASTELLOY C-274 X X
G | HAYMES 188 X

HT-1 | Work Hardened

HT-2 | Age Hordened, short cycle

HT-3 | Annealing

HT-4 | Salution and Precipitation Heat treatment

HT-5 | Mace Heat freaiment, Hardness max 40 HRC, Alley 718
HT-6 | Moce Solution Annealing

HT-7 | Stress Relief

HT-8 | Age Hordened, Hordness max for MACE 62 HRC

Heat treatment codes for jacket and spring materials.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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SEAL TYPE OVERVIEW

Metal O-Rings for Internal & External Pressure (pages9 & 10.)

Non-vented rings are designed for lower pressure
ranges. The perfectly closed O Ring design avoids
ingress of the media into the seal.

Moderate load, moderate pressure capability.

Internally or externally vented O Rings are designed
for higher pressure. Besides the own seating load the
seal is also energised by the system pressure.

o
o=

Spring-energised metal O Ring for Internal pressure
or external pressure are designed for extreme low
leakage at moderate pressures.

Gas filled metal O Ring for high temperature and
moderate pressure applications.

Metal C-Rings for Internal & External Pressure (pages 11 & 12.)

Metal C Ring for internal pressure and

external pressure are designed for high

pressure (system pressure energised).

They require low bolting load and have —
good spring back.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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Spring Energised C-Ring for Internal & External Pressure (pages 13 & 14.)

Metal spring energised C-Ring for internal pressure
and external pressure, are designed for excellent
tightness and high pressure performance (system
pressure energised). They require high bolting load
and have good spring back.

Metal V-Ring for Internal & External Pressure (pages 15 & 16.)

The V-Ring is designed for maximum spring back,
and as a consequence is a low load seal. Because
of the low load it will only obtain a good tightness
with very soft plating or coatings.

Metal Commaseal® for Axial Pressure and ID or OD Dynamic (pages 17 & 18.)

Commaseals® are designed for slow dynamic
applications on ID or OD.

Metal C-Ring for Axial Pressure (page 19.)

The radial C-Ring for axial pressure is designed to seal
shaft to bore. Spring energised option also available
for better spring back. Close tolerances on both shaft
and bore are required.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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SEAL SELECTION GUIDE

Load and Spring back

The selection of the most suitable seal for extreme
service conditions is often a delicate trade off
between load and spring back of the seal. The
compression load or seating load has a direct
relationship with the obtainable sealing tightness,
whereas the spring back of the seal determines how
well this tightness is maintained with varying
temperatures and pressures.

Looking at a Metal O-Ring made from stainless steel,
one with a thin wall and the other with a thick wall,
the one with the thin wall will require lower load to
be compressed to groove depth than the one with
the thick wall, where the spring back of the latter will
be lower than the one with the thin wall.

Again looking at the same cross section Metal O-Ring,
a seal made from Inconel X-750 or Inconel 718 will
have a higher load and higher spring back than a
similar wall thickness Metal O-Ring made from
stainless steel.

For a given seal cross section and seal type it is
generally true that with maximum load the spring
back is lowest, and of course the seal with minimum
load will generate the highest spring back.

In the case of Metal C-Rings, there is a certain
similarity with spring back and seating load. The big
difference is that Metal C-Rings compared with the
same cross section Metal O-Rings, typically generate
a lower load, and thus a better spring back than
Metal O-Rings.

To overcome the low load of Metal C-Rings, the
spring energised Metal C-Ring was developed. This
seal, generates a relatively high and uniform seating
load with a high spring back.

The Metal V-Ring, by its shape and material selection
generates a high spring back, but gives only a
moderate seating load.

Commaseal®

t: +44 (0)1435 866011
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Compression or Seating Load

The compression or seating load is expressed in
N/mm seal circumference. The higher the load, the
better the sealing performance will be. Soft plating
requires lower load than hard plating.

Rough surface finish of the sealing faces require a
higher load to obtain similar seal performance.

Non plated seals typically require extremely high
loads to obtain good sealing tightness. It will be
difficult, regardless of the applied load, to obtain a
high tightness with unplated seals.

Tightness, Plating

Depending on the required tightness, medium to be
sealed and temperature, a different plating or
coating may be selected.

For tightness better than 10™° mbar.l/s a soft plating
is always required. Indium and Tin are soft platings.
PTFE is a soft coating too, but the obtainable
tightness is limited to 10°® mbar.l/s., because of the
porosity of PTFE.

Silver, Gold and Copper are medium soft and require
a higher load seal to obtain tightness ranges of 10~
mbar.l/s. Silver is the most common used plating.
Nickel plating, being the hardest plating, requires a
high load seal selection.

Flange rotation or lift off

Large diameters and high temperatures play a
decisive role in the selection of a metal seal. Flange
rotation or lift off occurs under high pressure. The
larger the flange diameter subjected to this high
pressure, the more risk the bolds will be subjected to
excessive stress and strain. This results in flange
rotation or lift off.

For such service conditions the biggest possible cross
section for the given diameter should be selected, in
order to have the best possible spring back
characteristics.

t: +44 (0)1435 866011

e: design@tfc.eu.com

Summary
e The groove surface finish for any selected seal
should be equal or better then Ra = 1.8. For
tightness equal or better than 107° mbar.l/s, a
surface finish better than Ra = 0.8 should be
applied.

e Always select the biggest possible cross section
for a given diameter.

e Selected the softest plating allowed for the
application.

e If bold load permits, choose the highest seal
load available when medium soft plating, such
as silver, gold or copper is selected.

e For temperatures above 350°C it is advised to
use Inconel as base materials.

e For pressures above 35 MPa it is advised to use
C-Ring type seals or vented O Rings, both with or
without spring energising, depending on the
required tightness.

e For high temperature applications and when an
O-Ring type seal is required a gas filled seal may
be the better option.

Custom built leak test

www.tfc.eu.com
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METAL O RINGS — INTERNAL PRESSURE

Seal dimension

MT DC DG
Axial Tolerance Material| Material | Diame- Diameter Groove Width | Rodius MNfmm Spring
saction on AS code |thickness| trical Groove  |Depth (min/max)| Groove | (max. Circum- Back
[cross section) clearance [range) {mnin.) ference in mm
0,89 +0,08 7 -0,03 M 0,15 0,20 6,35-25 0,64-0,69 1,40 | 0,25 140 0,03
1,19 +0,08 / -0,03 H 0,20 0,25 10-50 0,94-1,02 1,78 | 0,30 100 0,03
L 0,15 &0 0,06
1,57 K4 M [ 025 ] o028 | 12200 | 104127 | 2,29 | 038 | 140 | 0,05
t H 0,36 200 0,04
i} 0,15 40 0,06
2,39 Yoo M | 025 ] 033 | 25200 | 1,88201 | 3,18 [ 05 [ 100 | 0,05
! H 0,44 200 0,04
+0,08 M 0,25 &0 0,08
3,18 0,03 H 0,51 0,43 50-400 2,54-2.67 4,06 0,76 180 0,05
M 0,41 20 0,10
3,96 +.0,10 m 0,51 0,61 75-650 3,18-3,30 5,08 1,27 135 0,08
M 0,51 ?5 0,14
4,78 + 0,13 m 0,64 0,71 100-800 3,84-3,99 6,35 1,27 500 0.10
M 0,64 100 0,20
6,35 + 0,13 m 0,81 0,76 200-1200 | 5,05-5,28 8,89 1,52 550 015
M 0,97 150 0,25
9,53 + 0,13 m 124 1,02 300-2000 | B8,26-8,51 12,7 1,52 300 0,20
M 1,27 200 0,30
12,7 + 0,15 H 1:65 1,27 800-3000 | 11,05-11,43 | 16,51 | 1,52 350 0,20

Load and spring back figures are based on Inconel X-750 in the age hardened condition. 321 stainless steel will
only generate '/; of the given Inconel figures. Actual load figures and to a lesser extent spring back can differ
hugely from the given data. Tolerances on groove depth, plating, diametrical clearance and differences in
material batches can create differences of up to 100% for the smaller cross sections, down to 50% for the
larger cross section.
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METAL O RINGS — EXTERNAL PRESSURE

Seal dimension Groove dimensions
MT DG GD WG

Axial Tolerance Material| Material | Diame- Diameter Groove Width | Rodius Nfmm Spring
sechon an AS code |thickmess| trical Groove  |Depth (min/maox]| Groove | (max. Circum- Back
[cross section) cleorance [range] [rmin. ) ference in mm
0,89 +0,08 7 -0,03 M 0,15 0,20 6,35-25 0,64-0,69 1,40 | 0,25 140 0,03
1,19 +0,08 / -0,03 H 0,20 0,25 10-30 0,94-1,02 1,78 | 0,30 100 0,03
L 0,15 &0 0,06
1,57 i M | 025 ] 028 | 12200 | 114127 | 2,29 | 0,38 [ 140 | 005
: H 0,36 200 0,04
L 0,15 40 0,06
2,39 i M_[ 025 | 033 | 25200 | 188201 | 318 [ 051 [_100 [ 005
! H 0,46 200 0,04
40,08 M 0,25 ) &0 0,08
3.8 0,03 m 0,57 0,43 50-400 2,54-2,67 4,06 | 076 T80 0.05
M 0,41 90 0,10
3,96 + 0,10 m 0,51 0,61 75-650 3,18-3,30 5,08 | 1,27 135 0,08
M 0,51 95 0,14
4,78 + 0,13 m 0.64 0,71 100-800 3,84.3,99 6,35 1,27 200 0.10
M 0,64 100 0,20
8,35 + 0,13 H 0.87 0,76 200-1200 | 5,05-5,28 B89 | 1,52 250 0.15
M 0,97 150 0,25
9,53 + 0,13 ™ 174 1,02 300-2000 | 8,24-8,51 12,7 1,52 300 0,20
M 1,27 200 0,30
27 + 0,15 H 165 1,27 B00-3000 | 11,05-11,43 | 16,51 | 1,52 350 0,20

Load and spring back figures are based on Inconel X-750 in the age hardened condition. 321 stainless steel will
only generate '/; of the given Inconel figures. Actual load figures and to a lesser extent spring back can differ
hugely from the given data. Tolerances on groove depth, plating, diametrical clearance and differences in
material batches can create differences of up to 100% for the smaller cross sections, down to 50% for the
bigger cross section.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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METAL C RINGS — INTERNAL PRESSURE

Groove dimensions

GD WG
Aacial Tolerance Radial | Maoterial | Material | Diame- Diameter Groove Depth | Width | Radius | MNfmm | Sprng
sachion on AS section | code | thickness trical Groove Groove mox, Circum- | Bock
[eross section) clearance (range) min., farence® |in mm
A 0,12 ao 0,04
0,79 +/-0,05 0,71 = BE 0,05 6-25 0,64-0,69 1,02 0,25 T T
M 012 20 0,05
1,19 +/-0,05 0,56 0 ©.20 0,07 8-50 0,94-1,02 1,40 0,30 55 b.04
A 0,15 10 0,08
1,57 +/-0,05 1,26 = T 0,10 10-200 1,27-1,37 1,91 0,38 T R
M 0,25 as 010
2,39 +/-0,05 1.2 =] o.38 0,15 13-400 1,91-2,01 2,67 0,51 == o.o8

2,79 +/-0,05 2,25 M 0,25 0,15 20-500 2.23-2,31 3,10 0,55 30 012
M 0,38 a5 0,15
318 | +/-0,08 | 254 5= 020 | 30600 | 2,54-2,67 | 3.43 | 076 |—s5—153
M 0,41 40 0,20
3,96 +/-0,08 3.17 = o E] 0,25 45-750 3,18-3,30 4,372 1,27 7o 57
M Q.51 &5 0,22
478 | +/-010 | 382 555 030 | 75900 | 384399 | 508 | 1,27 | —=5—to5
5,60 +/-0,10 4,50 M 0,51 0,320 75-1000 4,48-4,65 5,90 1,27 55 0,22
M a4 75 0,30
635 | +/-010 | 508 5555 040 | 1001200 | 508528 | 6,60 | 1,52 | —z5—1o33
7,90 +/-0,10 5,32 M 0,64 0,50 100-1500 6,32-6,58 8,22 1,52 65 0,30
L) 0,97 120 0,40
953 | +/-010 | 762 1357 060 | 300-2000 | 7,62-803 | 965 | 1,52 |5s5—t533
M 1,27 150 0,55
12,70 | +/-013 | 10,16 — ———1 0,80 | 600-3000 | 10,16-10,67 [ 12,70 | 1,52 =5t

Load and spring back figures are based on Inconel X-750 in the age hardened condition. Actual load figures and
to a lesser extent spring back can differ hugely from the given data. Tolerances on groove depth, plating,
diametrical clearance and differences in material batches can create differences of up to 100% for the smaller
cross sections, down to 50% for the bigger cross section.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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METAL C RINGS - EXTERNAL PRESSURE

Seal dimension

RS MT
Aonal Tolerance Radial |Material | Maoterial | Diame- Diameter Groove Depth | Width | Rodivs | MN/mm | Spring
section on AS section | code | thickness frical Groove Groove mox. Circum- | Back
[cross section) clearance {range) min. ference® |in mm
I 0,12 3o 0,04
0,79 /0,05 0,71 = Y 0,05 6 -25 0,64.0,69 1,02 0,25 =0 TE]
M 0,12 20 0,085
119 | +/-005 | 096 — el 0,07 8-50 0,94-1,02 | 1,40 | 0,30 35 |o.04
£y 0,15 10 0,08
1,57 f/-0,05 1,26 = o35 0,10 10-200 1,27-1,37 1,21 0,38 o0 D DE
] 0,25 35 Q.10
2,39 +/-0,05 1,91 " 0.38 0,15 13-400 1,91-2,01 2,67 0,51 a5 0,08
2,79 +£-0,05 2,25 M 0,25 0,15 20-500 2.23-2,31 3,10 0,55 30 012
A 0,38 45 0,15
318 | +/008 | 254 55— 020 | 30600 | 254267 | 343 | 076 \—s5—t53
M 0,41 40 0,20
3,96 /0,08 3,17 = oa] 0,25 45-750 3,18-3,30 4,32 1,27 e 517
M 0,51 &5 0,22
478 | +/010 | 382 55— 030 | 75900 | 384399 | 508 | 127 \=mtos
5,60 +/-0,10 4,50 M 0,51 0,30 75-1000 4.48-4,65 5,90 1,27 a5 0,22
P 0,4 75 0,30
635 | +/-0,10 | 508 5T 5571 040 | 100-1200 | 508-528 | 6,60 | 1,52 51537
7,50 +/-0,10 6,32 M 0,64 0,50 100-1500 6,32-6,58 8,22 1,52 65 0,30
M 0,97 120 0,40
9,53 +/-0,10 7.62 = o7 0,60 300-2000 7,62-8,03 9.65 1,52 =50 .32
M 1,27 150 0,55
12,70 +/-0,13 10,16 wr T a5 0,80 &00-3000 | 10,16-10,67 | 12,70 1,52 T Das

Load and spring back figures are based on Inconel X-750 in the age hardened condition. Actual load figures and
to a lesser extent spring back can differ hugely from the given data. Tolerances on groove depth, plating,
diametrical clearance and differences in material batches can create differences of up to 100% for the smaller
cross sections, down to 50% for the bigger cross section.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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METAL CS RINGS - INTERNAL PRESSURE, SPRING ENERGISED

Seal dimension Groove dimensions Load SB
RS MT GD wG R  M-Spring
Axial | Tolerance | Radial |Malerial| Malerial | Diome- | Diamster | Groove Depth | Width | Roadius | M/mm | Spring
sechion on A5 sechon | code | thickness fricol Groove Mirn. Groove | (maox] | Circum- | Baock
{cross Spring Jacket | cleorance [range) M, [mnin) farance in
section) Load i3, - mm
1,57 +/-0,05 | 1,52 /H 0,15 0,15 20-280 1,27-1,32 2,05 0,33 200 0,10

2,00 | +/005 | 1,85 | MH 0,25 0,20 20-300 1,60-7,68 2,50 | 0,40 180 0,12
2,39 | +/-0,05 | 2,24 | MH 0,25 0,20 25-400 1,91-2,01 310 | 0,50 140 0,15
2,79 | +/-0,05 | 2,64 | M/H 0,25 0,25 25-500 2,23-2,34 3,60 | 0,50 200 0,18
3,8 +/-0,08 | 2,90 | M/H 0,38 0,30 25-600 2,54-2,67 4,10 | 0,75 160 0,20
3,96 | +/-0,08 | 3,60 | MH 0,41 0,41 32-750 3,18-3,20 510 | 1,20 210 0,25
4,78 | +/-0,10 | 4,49 | M/H 0,51 0,46 75-900 3,84-3,99 6,20 | 1,20 250 0,28
560 | +/-010 | 519 | MH 0,51 0,48 75-1000 | 4,48-4,70 7,30 | 1,20 200 0,30
635 | +/-0,10 | 581 | WH 0,64 0,51 100-1800 | 5,08-5,28 8,30 | 1,50 340 0,36
790 | +/-0,10 | 7.25 | MWH 0,64 0,70 ]150-3000| 6,32-6,58 | 10,40 | 1,50 300 0,40
953 | +/-0,10 | 8,66 | MW/H 0,97 0,75 |300-3000| 7,62-8,03 | 1240 | 1,50 430 0,43

12,70 | +/-0,13 | 11,53 | MH 1,27 1,00 | 600-7600( 10,16-10,67 | 16,50 | 1,50 500 0,56

Load and spring back figures are based on Inconel jacket and spring. Actual load figures and to a lesser extent
spring back can differ hugely from the given data. Tolerances on groove depth, plating, diametrical clearance
and differences in material batches can create differences of up to 100% for the smaller cross sections, down to
50% for the bigger cross section.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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METAL CS RINGS — EXTERNAL PRESSURE, SPRING ENERGISED
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Seal dimension Groove dimensions Load SB
RS MT DG GD WG R  M-5pring
Axiol | Tolerance | Rodiol |Maoterial| Maoteriol | Diome- | Diomeler | Groove Depth | Widih | Rodivs | M/mm | Spnng
secfion on AS section | code | thickness fricol Groove Min, Groove | (max) Circum- | Bock
[eross Spring Jackel | clearance [range) Max. [min) farance in

sectien) Load iy mm

1,57 +/-0,05 | 1,52 | M/H 0,15 0,15 20-280 1,27-1,32 2,05 | 0,35 200 0,10
2,00 | +/0,05| 1,85 | WH 0,25 0,20 20-300 1,60-1,68 2,50 | 0,40 180 B,12
2,39 +/-0,05 | 2,24 | M/H 0,25 0,20 25-400 1,91-.2,01 3,10 | 0,50 160 0,15
2,79 | +/-005 | 2,64 | MH 0,25 0,25 25-500 2,23-2,34 3,60 | 0,50 200 0,18
3,18 | 4/-0,08 | 2,90 | MW/H 0,38 0,30 25-600 2,54-2,67 4,10 | 0,75 160 0,20
3,96 | +/-008 | 3,60 | MH 0,41 0,41 32-750 3,18-3,30 510 | 1,20 210 0,25
4,78 +/-0,10 | 4,49 | M/H 0,51 0,46 75-900 3,84-3,99 6,20 1,20 250 0,28
560 | +/-0,10 | 5,1% | M/H 0,51 0,48 75-1000 4,48-4,70 7,30 | 1,20 200 0,30
635 | 4+/-0,10 | 58] M/H 0,64 0,51 100-1800 | 5,08-5,28 830 | 1,50 340 0,34
7,90 | +/-0,10 | 7,25 | WH 0,64 0,70 | 150-3000| &,32-6,58 10,40 | 1,50 300 0,40
9,53 | +/-0,10 | 8,66 | M/H 097 0,75 | 300-3000| 7.62-8,03 12,40 | 1,50 430 0,43
1270 | +/-013 | 11,53 | WH 1,27 1,00 | 600-7600 | 10,16-10,67 | 16,50 | 1,50 500 0,56

Load and spring back figures are based on Inconel Jacket and spring. Actual load figures and to a lesser extent
spring back can differ hugely from the given data. Tolerances on groove depth, plating, diametrical clearance
and differences in material batches can create differences of up to 100% for the smaller cross sections, down to
50% for the bigger cross section.

t: +44 (0)1435 866011

e: design@tfc.eu.com
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V-RING - INTERNAL PRESSURE

Seal dimension Groove dimensions
RS DG GD WG
ool Tolerance Radial |Materal | Matarial Dhiame- Diamabar Groove Depth | Width | Radivs | N/mm | Spring
sechion an AS seclion | code | thickness Irical Groove Min. Groove | [maox] | Circum- | Back
(cross clearance (range] Mo, {rnin) ference®**| in mm

2,39 | +/0,05 | 2,63 0,25 0,14 50-400 1,91-2,01 3,10 | 0,50 12 10,38

3,18 | +/-0,08 | 3,50 0,38 0,19 65-600 2,54-2,67 410 | 0,75 o 0,51
3,96 | +/-0,08 | 4,36 0,41 0,24 75-750 3,18-3,30 510 | 1,20 11 0,63
4,78 | +/-0,10 | 526 0,51 0,29 $0-200 3,84-3,99 6,20 | 1,20 11 0,76
5,60 +/-0,10 | 6,16 0,51 0,34 105-1000 | 4,48-4,70 7,30 | 1,20 8 0,90
0,64 0,38 150-1800 | 5,08-5,28 830 | 1,50 13 1,02

0,97 0,57 | 300-3000 | 7.62-8,03 12,40 | 1,50 15 1.52

6,35 | +/-0,10 | 6,99
9,53 | +/-0,10 | 10,49

N T N T N T e =

1270 | +/-0,13 | 13,98 1,27 0,76 | 600-7600 | 10,16-10,67 | 16,50 | 1,50 20 2,03

Load and spring back figures are based on Inconel 718 in the heat treated condition. Actual load figures and to
a lesser extent spring back can differ hugely from the given data. Tolerances on groove depth, plating,
diametrical clearance and differences in material batches can create differences of up to 100% for the smaller
cross sections, down to 50% for the bigger cross section.

t: +44 (0)1435 866011
e: design@tfc.eu.com

16 = wnan.tfc.eu.com



U-RING — EXTERNAL PRESSURE

Dsl

Seal dimension Groove dimensions

RS DG GD WG

HAonial Tolerance Rodial |Moterial| Material | Diame- Diametar Groove Depth | Width | Radius | Nfmm | Spring
section on A5 saction | code | thickness | frical Groove Min, Groove | (max] | Circum- | Back
(cross cleorance (range) Masx. [min) ference®*"| in mm

2,39 | +/-0,05 | 2,63 0,25 0,14 30-400 1,91-2,00 3,10 | 0,50 12 10,38

3,18 | +/-008 | 3,50 0,30 0,19 45-600 2,54-2,67 410 | 0,75 9 0,51
0,41 0,24 65-750 3,18-3,30 510 | 1,20 11 0,63
0,51 0,29 70-300 3,84-3,99 6,20 | 1,20 11 0,76

0,51 0,34 80-1000 4,48-4,70 730 | 1,20 8 0,90

3,96 +/-0,08 4,36
4,78 +/-0,10 5,26
560 | +/-010 | 6,16
635 | +/-0,10 | 6,99 0,64 0,38 120-1800 | 5,08-5,28 8,30 | 1,50 13 1,02

2,53 | +/-0,10 | 10,49 0,97 0,57 300-3000 | 7.62-8,03 12,40 | 1,50 15 1,52

= T =N = B T N =

12,70 | +/-013 | 13,98 1,27 0,76 | é00-7600 | 10,16-10,67 | 14,50 | 1,50 20 2,03

Load and spring back figures are based on Inconel 718 in the heat treated condition. Actual load figures and to
a lesser extent spring back can differ hugely from the given data. Tolerances on groove depth, plating,
diametrical clearance and differences in material batches can create differences of up to 100% for the smaller
cross sections, down to 50% for the bigger cross section.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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COMMASEAL® - AXIAL PRESSURE

sD

Seal dimension Groove dimensions
RS MT DC 5D range BD Tol. SD GD
Axial | Tolerance | Radial |Motenal ] Malarial | Diome- | Sheft Diometer S0 +0 Groave Radius | MN/mm
saction on AS | section | code | thickness trical {range) + Depth (max} | Circum-
(eross clearance i Min, ference
sachon| M, s

239 | +/-005 ] 2,73 0,25 0,42 35-200 588 0,03 [1,91-2,01 ]| 0,50 70

3,18 | +/-0,08 | 3,63 0,38 0,55 45-200 7,81 0,03 |2,54-2,67 | 0,75 100

3,96 | +/0,08 | 4,52 0,41 0,67 &0-200 9,71 0,05 |3,18-3,30| 1,20 105

= = = 2

4,78 | +/-0,10 | 546 0,51 0,79 100-200 11,71 -0,05 |3,84-399| 1,20 130

Load and spring back figures are based on Inconel 718 in the heat treated condition. Actual load figures and to
a lesser extent spring back can differ hugely from the given data. Tolerances on groove depth, plating,
diametrical clearance and differences in material batches can create differences of up to 100% for the smaller
cross sections, down to 50% for the bigger cross section.

Tightness

The tightness with a Commaseal® is more than with any other metal seal a function of the shaft condition. The
surface finish of the shaft shall be mirror polished and the hardness shall be high enough so that the sliding
motion of seal and shaft does not deteriorate either of them.

In addition we advise to silver plate Commaseal® for better tightness, reduced friction and wear.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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COMMASEAL® — AXIAL PRESSURE

Seal dimension Groove dimensions
RS MT 5D range sD Tol. SD GD
Axial | Tolerance | Radial |Material| Material | Diame- | Shaft Diamatar BD -0 Groove Radius | Nfmm
saction onAS | section | code | thickness trical [range) minus Depth {max) | Circum-
[cross clearance i Min. ference
section) Mo e

239 | +/-0,05| 2,73 0,25 0,42 35-200 5,88 +0,03 11,912,010 | 0,50 70

3,18 | +/-0,08 | 3,63 0,38 0,55 45-200 7,81 +0,03 | 2,54-2,67 | 0,75 100

3,96 | +/-0,08 | 4,52 0,41 0,67 &60-200 .71 +0,05 | 3,18-3,30 | 1,20 105

= T = =

4,78 | +/-0,10 | 5,46 0.51 0,79 100-200 11,71 | +0,05 | 3,84-3,99 | 1,20 130

Load and spring back figures are based on Inconel 718 in the heat treated condition. Actual load figures and to
a lesser extent spring back can differ hugely from the given data. Tolerances on groove depth, plating,
diametrical clearance and differences in material batches can create differences of up to 100% for the smaller
cross sections, down to 50% for the bigger cross section.

Tightness

The tightness with a Commaseal® is more than with any other metal seal a function of the bore condition.

The surface finish of the bore shall be mirror polished and the hardness shall be high enough so that the sliding
motion of seal versus the bore does not deteriorate either of them.

In addition we advise to silver plate Commaseal® for better tightness, reduced friction and wear.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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METAL C-RINGS — AXIAL PRESSURE

BD
E SD

Groove Dimensions Seal dimension
WG MmT

Bore Tol. Shaft Tol. Groove | Rodius Rodiol M, Maoteniol | Bore Sheft Tol.

Diomater an Dia. on Width [ saction coda | thickness + + D50

range BD = SD {min) Code and

+ BD- - DSl
12,70-38 0,03 312 0,03 1,3 0,38 1,57 M 0,15 0,08 3,28 | +/-0,03
38,01-45 0,03 3,07 0,03 1.3 0,38 1,57 M 0,15 0,10 3,28 | +/-0,03
30,00-38 0,03 4,7 0,03 1,98 0,51 2,39 M 0,25 0,08 4,85 | +/-0,03
38,01-85 0,03 4,65 0,03 1,98 0,51 2,39 M 0,25 0,10 4,85 | +/-0,03
20,00-85 0,03 6,25 0,03 2,64 0,76 3,18 M 0,38 0,10 6,45 +/-0,03
85,01-150 0,05 6,16 0,05 2,64 0.76 3.18 M 0,38 0,15 6,45 | +/-0,05
150,01-200 0,05 6,05 0.05 2,64 0,76 3.8 M 0,38 0,20 6,45 | +/-0,05
85,00-150 005 | 7,72 | 005 | 3,28 2T 3,96 M 038 | 0,15 | 8,03 | +/-005
150,01-250 0,05 7,62 0,05 328 1,27 3,96 M 0,41 0,20 8,03 | +/-0,05
100,00-150 0,05 9,32 0,05 3,96 1,27 4,78 M 0,51 0,15 2,463 | +/-0,05
150,01-300 0,05 .22 0,05 3,96 1,27 4,78 M 0,51 0,20 .63 | +/-0,05
150,00-300 0,05 12,4 0,05 5,28 1,52 6,35 M 0,64 0,20 12,8 | +/-0,05

Bore/Shaft concentricity: for bores < 85 mm; 0.015 mm. For bores >85 mm; 0.03 mm.
Leading edge, shaft and bore size required.

t: +44 (0)1435 866011
e: design@tfc.eu.com
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SHAPED SEALS

Non Circular seals or so called shaped seals can The minimum radius for each of the metal Ring
be manufactured in O-Ring, C-Ring and spring types is given in the table below.

energised C-Ring types and from cross section More than for other Metal Seals, TFC asks you to
0.89to 12.7 mm. complete an application checklist and to provide a
The picture below shows a number of examples sketch or a drawing.

used in the industry.

Minimum Radii in mm for shaped Seals

Free Height mm 0,89 1,57 2,39 3,18 3,96 4,78 6,35

Metal O Ring 5 10 15 25 50 75 100 200 300
Metal O Spring fing 15 | 25 | so | 75 | 100 | 20 | 00
Metal C Ring 5 7 12 15 25 50 75 200 250
Metal C Spring Ring 12 | 15 | 25 | s0 | 75 | 200 [ 250

t: +44 (0)1435 866011
e: design@tfc.eu.com
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TOLERANCES

The actual seal diameter shall be as close as
possible to the groove diameter.

By compressing the seal in the groove, the seal
outside diameter for internal pressure seals will
try to grow and the seal inside diameter for
external pressure will try to shrink.

The seal tolerance and also groove tolerance shall
be kept as small as possible. It is better for the
seal performance to keep the DC in compressed
condition as small as possible.

Ideally, once compressed the seal outer diameter
should slightly touch the groove outer diameter or
for an external pressure seal the inner seal
diameter should slightly touch the groove ID.

This phenomenon is covered by the DC or
diametrical clearance. The DC will give allowance
for this increase or decrease of the seal diameter.

Internal Pressure External Pressure

Groove OD Tolerance Groove ID Tolerance

Type C Ring Type C Ring
smanas 2 Ring & CiRing ]|  ==e=-- 2 Ring & 35 Ring
Cross Seclion V Ring Cross Section V Ring
0,79 + 0.05 + 005 | - 0,79 - 0.05 L
0,89 + 010 + 005 e 0,89 -0.00 -005 |
11% + 0,10 + 008 | e 1,1% -0.10 -00B | e
1,57 + 0.10 + 0.08 + 010 1:5F -0.10 - 008 - 0.0
237 + 0.15 + 0.0 + 0.10 2,39 -0.15 =00 -0.10
3,18 + 8.15 + 010 + 0,13 3,18 - 0,15 - 0,10 =013
3,96 +0.15 + 0.13 + 0.15 3,96 -0.15 -0.13 -D.5
4,78 + 0.20 .15 + 0.15 4,78 -0.20 -5 -D.15
6,35 + 0,20 + 0.20 + (.20 6,35 -0.20 - (120 - .20
7.7 +0.20 + 0.20 + 0.20 7.9 - 0,20 =020 -0.20
9,53 + 0.25 + .25 + 0.25 9,53 -0.25 - .25 -0.25
12,7 + 0.25 + .25 + 0.25 12T -0.25 - 025 - 0.25
t: +44 (0)1435 866011
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PE“F“BMANGE SEAI.I“G 30“"“]“3 Please complete and send to:

application checklist Fax: +44 (0)1435 866620
Email: design @tfc.eu.com

General Information :

Company : Contact Name :
Address : Title :
City : Phone :
Country : Fax :

E-mail :

Product environment :

Application : Clamping/closing load :
Fluid Medium : Surface finish :
Temperature range: Flange Materials :
Pressure range: Flange Hardness :

Allowable leakrate :

Groove dimensions : Usage

Groove depth (GD) : Annual Requirement:

Groove width (GW) : Prototype quantity:

Groove OD (DG) for internal pressure : Approx. timescale/requirement dates:

Groove ID (DG) for external pressure :

Sketch of application:

Additional Notes:

t: +44 (0)1435 866011
e: design@tfc.eu.com
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OTHER TFC SEALING PRODUCTS

PTFE/PTFE SPRING ENERGISED SEALS:
We off a comprehensive range of PTFE spring
energised and Hydraulic Seals, which includes:
Piston, Rod, Scraper, Rotary in either O Ring
energised or Spring Energised. Our springs can be
produced to NACE approved standards.

24 m www.tfc.eu.com

PTFE ROTARY SHAFT SEALS:

PTFE lip seals bridge the gap between current
technologies for both gas and liquid sealing
applications. In many applications PTFE Rotary
Shaft Seals can remove the need to change to
bulky, multi-component mechanical face seals.
Our PTFE Rotary Shaft Seals offer impressive
operating characteristics. They can run at speeds
of 30 metres/second and cope with pressures up
to 35bar and temperatures from —20°C to +250°C.
They are resistant to chemical attack, have low
friction characteristics and are designed to ensure
long seal life even in conditions of no lubrication
or when used with abrasive media.

t: +44 (0)1435 866011
e: design@tfc.eu.com



2 «
. The perfect answer to all

P;-vnur es g‘n pﬁblems.._.

An extensive range of products from TFC designed for
high performance in the most demanding environments.

With over 30 years of experience, TFC is the leading European supplier of Smalley
Retaining Rings and Flat Wire Wave Springs, and we have the capability to solve
most retention and pre-load problems, no matter how unusual the application,
dimensions or materials.

To receive your FREE copy of our catalogue call us now on +44 (0)1435 866011
or e-mail design@tfc.eu.com

t: +44 (0)1435 866011
e: design@tfc.eu.com
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