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Seal Selection
Selecting the optimum seal for any application is often a tradeoff between 
available load, required tightness, surface finish and cost. Temperature, 
Pressure and type of medium are important criteria’s in seal selection.

Though following can be the guidelines
Select the biggest possible cross-section for a given diameter. A bigger cross 
section always gives higher spring back. The impact of the weld region is 
smaller. The variations in operating temperatures are better compensated. 

The material and plating/coating of seal also plays an important role in the 
performance of the seal. It is important for the designer to understand what 
material is suitable for the application along with the plating type. In case any 
help is required Flexoresist can provide guidance based on our experience. 

Available load is very important in deciding the seal sealing criteria. If load 
available is high enough one should go for seal with bigger cross section.
Higher the cross sections better the spring back range..

Plating / Coating:
Plating/Coating is done on the seal surface. The purpose of plating/coating is to 
provide high leak tightness. The soft layer of plating is created so that it flows 
into the waviness of the flanges. Due to this the unevenness of flanges is filled 
and high leak tightness is achieved. The type of plating is decided based on 
application. Following are the types of plating/coating done on the seal.
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Max Leak Tightness: 10-8 mbar.l/s

Internal Pressure / External Pressure

T-I / T-O
(without any drill holes on ID/OD)

Max Leak Tightness: 10-8 mbar.l/s

Internal Pressure / External Pressure

T-DI / T-DO 
(with drill holes on ID/OD)

Max Leak Tightness: 10-10 mbar.l/s

Internal Pressure / External Pressure

T-SI / T-SO

Max Leak Tightness: 10-8 mbar.l/s

Internal Pressure / External Pressure

T-GI / T-GO 

Max Leak Tightness: 10-8 mbar.l/s

Internal Pressure / External Pressure

S-I / S-O

Max Leak Tightness: 10-12 mbar.l/s

Internal Pressure / External Pressure

S-SI / S-SO
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Max Leak Tightness: 10-10 mbar.l/s

Internal Pressure / External Pressure

Max Leak Tightness: 10-5 mbar.l/s

Internal Pressure / External Pressure

Max Leak Tightness: 10-5 mbar.l/s

Internal Pressure / External Pressure

E-I / E-O

Max Leak Tightness: 10-5 mbar.l/s

Internal Pressure / External Pressure

A

LS-SI / LS-SO V-I / V-O

Max Leak Tightness: 10-7 mbar.l/s

Internal Pressure / External Pressure

A-S
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T-I/0100.00/3-0/00.89-L/H0/Si80

Type of Seal
T-I Seal for internal 
 pressure with 
 no hole drilled

T-DI Seal for internal 
 pressure with 
 hole drilled on ID

T-GI Seal for internal 
 pressure with 
 Gas filled

T-SI Seal for internal 
 pressure with 
 spring inside

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel  

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material  Material
Code

1 SS 321

3 Inconel 750

7 SS 304

Tube Sizes 
Tube Diameter = 0.89 mm

Refer SH column on 
adjacent page   

L- Tube wall thickness 

(Refer adjacent table 
for value of “L”)

Seal External 
Diameter
(without plating) 
0100.00 = 100.00 mm
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T-O/0100.00/3-0/00.89-L/H0/Si80

Type of Seal
T-O Seal for external 
 pressure with 
 no hole drilled

T-DO Seal for external 
 pressure with 
 hole drilled on ID

T-GO Seal for external 
 pressure with 
 Gas filled

T-SO Seal for external 
 pressure with 
 spring inside

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material  Material
Code

1 SS 321

3 Inconel 750

7 SS 304

Tube Sizes 
Tube Diameter = 0.89 mm

Refer SH column on 
adjacent page   

L- Tube wall thickness 

(Refer adjacent table 
for value of “L”)

Seal Internal 
Diameter
(without plating) 
0100.00 = 100.00 mm
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S-I/0100.00/2-0/01.57-L/H0/Si80

Type of Seal
S-I Seal for internal 
 pressure 

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material  Material
Code

2 Inconel 718

3 Inconel 750

7 SS 304

Seal Sizes 
Seal Height = 1.57 mm

Refer SH column on 
adjacent page   

L- Sheet wall thickness 

(Refer adjacent table 
for value of “L”)

Seal External 
Diameter
(without plating) 
0100.00 = 100.00 mm
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S-O/0100.00/2-0/01.57-L/H0/Si80

Type of Seal
S-O Seal for external 
 pressure 

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material  Material
Code

2 Inconel 718

3 Inconel 750

7 SS 304

Seal Sizes 
Seal Height = 1.57 mm

Refer SH column on 
adjacent page   

L- Sheet wall thickness 

(Refer adjacent table 
for value of “L”)

Seal Internal 
Diameter
(without plating) 
0100.00 = 100.00 mm
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Note: Above given values are based on lab set0up conditions especially the Load and Spring-Back values. Practically the values can differ 
based on the actual seal size, groove conditions, groove dimensions, surface finish and seal plating conditions. 

V-I/0100.00/2-0/02.39-L/H0/Si80

Type of Seal

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material Material 
Code

2

Seal Sizes 
Seal Height = 2.39 mm

Refer SH column on 
adjacent page   

L- Sheet wall thickness

(Refer adjacent table for 
value of “L”)

Seal External
Diameter
(without plating) 
0100.00 = 100.00 mm

V-I Seal for internal
 pressure 

Inconel 718
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Note: Above given values are based on lab set0up conditions especially the Load and Spring-Back values. Practically the values can differ 
based on the actual seal size, groove conditions, groove dimensions, surface finish and seal plating conditions.

V-O/0100.00/2-0/02.39-L/H0/Si80

Type of Seal

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material Material 
Code

2

Seal Sizes 
Seal Height = 2.39 mm

Refer SH column on 
adjacent page   

L- Sheet wall thickness

(Refer adjacent table for 
value of “L”)

Seal Internal
Diameter             
(without plating) 
0100.00 = 100.00 mm

V-O Seal for external
 pressure 

Inconel 718
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E-I/0100.00/2-0/02.74-L/H0/Si80

Type of Seal

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material Material 
Code

2

3

Seal Sizes 
Seal Height = 2.74 mm

Refer SH column on 
adjacent page

L- Sheet wall thickness light

(Refer adjacent table for 
value of “L”)

Seal External
Diameter
(without plating) 
0100.00 = 100.00 mm

E-I E-Seal for internal
  pressure 

Inconel 718

Inconel 750
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E-O/0100.00/2-0/02.74-L/H0/Si80

Type of Seal

Heat Treatment
Heat  Heat Treatment Code Description
Treatment 
Code

H0 No Heat Treatment i.e. work hardened

H1 Solution Annealing + Precipitation Hardened 
 -X750 & X718

H2 Solution Annealing + Precipitation Hardened 
 (NACE MR 0175) - X718

H3 Solution Annealing

H4 Stress Annealing

H5 Age Hardened - X750 & X718

H6 Soft Annealing - Alloy 600, Alu 1050, Alloy 625 
 & Alu 6060

Plating / Coating
Coating / Layer types Coating Thickness µm

0 (Zero) No plating 30 10 to 30

Si Silver 60 30 to 60

Go Gold 80 60 to 80

Cu Copper 200 150 to 200

Ni Nickel    

Pt PTFE    

Al Aluminum    

Ti Tin

Commonly used 
Material Type
Material Material 
Code

2

3

Seal Sizes 
Seal Height = 2.74 mm

Refer SH column on 
adjacent page

L- Sheet wall thickness light

(Refer adjacent table for 
value of “L”)

Seal Internal
Diameter
(without plating) 
0100.00 = 100.00 mm

E-O E-Seal for
 external pressure 

Inconel 718

Inconel 750





Bolt Torque Calculation:
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Flexoresist can manufacture various shaped seals depending on customer 
requirements. The shaped seals radius is the main limitation in the manufacturing 
of these seals. As the crossection of the seal increases the seal turn radius will 
increase. Thus sharp radius should be avoided while designing the seal shapes.

Below is the table which can guide the minimum radius for corresponding seal size

The hereby proposed calculation method is a very simple one, showing the 
required elements to calculate the bolt-torque. As there are always many other 
parameters influencing an assembly and having their importance for a seal tight 
construction, the customer remains responsible for the flange design and the 
applied bolt load.

Calculate the hydrostatic area (biggest diameter of the seal)
- HA = 3.14 * D2 / 4 (mm2)
Where D = OD of the seal

Calculate the hydrostatic force
- HF = HA * P (N)
Where P = test pressure

Calculate the required force to compress the seal as prescribed
- RF = 3.14 * D * linear load (N)

Calculate the total force required
- TF = HF + RF (N)

Calculate the force per bolt
- BF = TF / number of bolts (N)

Calculate the bolt stress area
- BA = (3.14 * (de + dr / 2)2/4 (mm2)
Where de = effective diameter of the tread / dr = root diameter

Calculate bolt stress
- Stress = BF / BA (N/mm2)

Calculate the max allowable force / bolt
- Fmax = Max suggested bolt stress * BA (N)

Calculate bolt-torque
- In function of TF calculated above
 - T = Coefficient of friction * ((de + dr / 2)2/4) * BF (Nm)
- In function of max allowable bolt stress
 - T = Coefficient of friction * ((de + dr / 2)2/4) * Fmax bolt (Nm)

Use the highest torque allowed



Seal and
Groove Tolerances:

48

Seal Height / Crossection (SH)

0.89 to 4.78

6.35

9.53 to 12.70

Diameter Tolerance

+0.14

+0.20

+0.25

Seal and Groove Tolerances

Groove Tolerances C-Ring Tolerances
Nominal Diameter

0-3

3-6

6-10

10-18

18-30

30-50

50-80

80-120

120-180

180-250

250-315

315-400

400-500

500-760

760-1050

1050-1425

1425-1940

Groove ID

0/-0.040

0/-0.048

0/-0.058

0/-0.070

0/-0.084

0/-0.100

0/-0.120

0/-0.140

0/-0.160

0/-0.185

0/-0.210

0/-0.230

0/-0.250

0/-0.300

0/-0.400

0/-0.500

0/-0.630

Groove OD

0/+0.040

0/+0.048

0/+0.058

0/+0.070

0/+0.084

0/+0.100

0/+0.120

0/+0.140

0/+0.160

0/+0.185

0/+0.210

0/+0.230

0/+0.250

0/+0.300

0/+0.400

0/+0.500

0/+0.630

Nominal Diameter

0-3

3-6

6-10

10-18

18-30

30-50

50-80

80-120

120-180

180-250

250-315

315-400

400-500

500-760

760-1050

1050-1425

1425-1940

Seal ID

0/+0.060

0/+0.075

0/+0.090

0/+0.110

0/+0.130

0/+0.160

0/+0.190

0/+0.220

0/+0.250

0/+0.290

0/+0.320

0/+0.360

0/+0.400

0/+0.500

0/+0.630

0/+0.760

0/+1.000

Seal OD

0/-0.060

0/-0.075

0/-0.090

0/-0.110

0/-0.130

0/-0.160

0/-0.190

0/-0.220

0/-0.250

0/-0.290

0/-0.320

0/-0.360

0/-0.400

0/-0.500

0/-0.630

0/-0.760

0/-1.000

For proper functioning of metal seals following guidelines are to be followed.

Flange:
- Make sure the flanges are turned and not milled. The turning operation will
   create circular pattern which is good for sealing.
- In case of elliptical / square seals the milled groove needs to be properly
   polished to remove the circular pattern created in the groove by the cutter.
- Make sure the flanges have enough holes for proper clamping of seals.
- Make sure the bolt sizes are sturdy enough to create the seating load on the seals.
- Make sure the flanges are rigid enough to avoid bending.
- Make sure the seal is as close as possible to the bolting position.
- Check if the Ra value of the flanges is 0.4 um. 
- Grooves should be scratch free.

Seal:
- Make sure the seal packet is opened at the time of installation only.
- Once the seal is out of the packing make sure it directly goes in the groove.
- No surface scratches on the seal surface permitted.
- Make sure the groove is free from oil and other unwanted particles which will
   affect the seal performance.
- In case of high leak tightness requirement, one should use hand gloves.
- Make sure the seal is not in contact of any sharp object.

Installation:
- Before installing the seal, the groove should be cleaned properly with a dust free
   cloth. One can use acetone or isopropyl alcohol for a dust free groove.
- Avoid scratches on seal as well as grooves.
- Install the top flange on the seal avoiding rubbing on the seal surface.
- Tighten the bolts cross wise to create a uniform seating load on the seal.
- Do not use sharp objects to place or remove the seals.
- Open the seal packing only at the time of installation.
- Use hand for installation an avoid metal parts for handling.
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Flexoresist and its other group companies have range of products.

Other Products

METAL BELLOWS
- Widely used in Valve, Gauges and Sensor applications.

METAL BELLOWS EXPANSION JOINTS
- Used in Oil and Gas, Piping,

Vacuum, Chemical, Food and other industries.

AEROSPACE
- Vanes and Stator Assemblies for Aerospace Industry.




