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INTRODUCTION 

The relevant DIN and EN standards do not provide information on the force that may be applied in 

making a flange joint between carbon steel flanges. 

 

This Technical Directive therefore provides additional data and conditions that must be met to produce 

a good flange joint. 

 

This includes: 

- Assembly procedure; 

- Tightening of the bolts;  

- Torque tables. 

 

For the flanges named in this Technical Directive, this implies a flange rotation of about 0.5 degrees. 

For further information, see below. 
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1 APPLICABLE CODES AND STANDARDS 

EN-standard 

EN 1092-1  Flanges and their joints; Circular flanges for pipes, valves, fittings and 

accessories, PN designed; Part 1: Steel flanges 

 

EN 1591-1 Flanges and their joints; Design rules for gasketed circular flange connections; Part 1: 

Calculation 

 

EN 1591-4 Flanges and their joints; Part 4: Qualification of personnel competency in the assembly 

of the bolted connections of critical service pressurized systems 

 

Tatasteel-standards 

- Tata Steel Standaard S1768101  The marking of medium carriers 

- Tata Steel Richtlijn   R1850001  Gaskets 

- Tata Steel Richtlijn   R1420102 part 2 Design of hydraulic- & pneumatic flange 

connections 

- VCA-certificaat WF (Working on flange connections, Werken aan flensverbindingen) 

- VCA-certificaat WFpr (Working on flange connections according to protocol, Werken aan 

flensverbindingen volgens protocol) 

 

2 STARTING POINTS FOR TORQUE CALCULATION  

- the calculation has been performed based on EN 1591-1 (version 2014); 

- calculation has been performed with leak tightness L0,01; means a specific leakage rate should 

be equal or less than 0.01 mgs-1m-1; 

- coefficient of friction applied in the calculation is 0.15; 

- as the basis for the calculation of the torque values, the flange-, gasket- and bolting materials 

are used; 

- special materials as nickel, titanium, etc. are not included in the torque calculation, this needs 

to be performed case to case; 

- gasket strength parameters based on http://www.gasketdata.org; 

- tolerance and corrosion allowance are not taken into account for the torque calculation; 

- additional loads according to EN 1092-1 have been taken into account for the calculation for 

EN flanges; 

- The values of the torque tables are based on acceptable stress values; 

- The torque values for FRP are based on manufacturer’ standard. 

  

http://www.gasketdata.org/
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3 ASSEMBLY PROCEDURE 

Depending on the flange category determined in QHSE 5.30 a “flange protocol” shall be filled in during 

the flange assembly. For an example see chapter 7.  

3.1 Surface condition of flange faces 

In case flange facings have been temporarily covered e.g. with an anti-corrosion coating, the coating 

has to be removed before the assembly.  

When gaskets are replaced, attention must be paid to fully remove the old gasket from the flange facing 

without damaging the facing.  

3.2 Visual inspection before assembly 

Attention should be paid to having the flange faces clean, intact and flat. In particular, no surface 

damage in the form of radial oriented grooves or impact scars may occur. In case of doubt the damage 

must be examined on the spot by an expert, and the flanges have to be replaced or modified as 

mentioned below: 

• Bolts, nuts and washers must be clean and intact. Special attention should be given to screw 

threading and bearing surfaces; 

• Bolts, nuts and washers disassembled during mounting operations should be replaced by new 

ones, or the bolts, washers and nuts have to be in very good condition to make reuse possible; 

• Check bolt and nut materials before installing (bolt and nut identification symbols can be found 

on the bolt top and nu top); 

• Before installation the mechanic shall verify the right gasket;  

• The gasket must be clean, intact and dry. The application of the adhesives and or assembling 

pastes is not allowed; 

• Used gaskets may not be reused; 

• All gaskets which are to be installed must be free of faults and defects. Fiber and elastomer 

gaskets may not be exposed to UV radiation (sunlight) or heat for long periods during storage. 

The manufacturer’s instruction must be followed.  

3.3 Lubrication and lubricants 

To minimize frictional forces, the contact surfaces of the bolts, nuts and washers must be pre-treated 

with suitable lubricants before tightening. Optimum lubrication is achieved when all contact surfaces, 

including the threading and landing area nut are lubricated. Only in this way the required pre-clamping 

force of the bolts can be achieved.  

As a principle all lubricants should be applied in a thin but fully covering film. Over-greasing bring no 

advantage in respect of friction reduction or otherwise.  

If the bolt connections are exposed to operating temperatures > 250°C, heat-resistant lubricant must 

be applied.  

Ensure that the lubricant is chemically compatible with bolt, nut, washer and process medium. This will 

avoid lubricant that could contribute to stress corrosion cracking, galvanic corrosion, oxygen auto 

ignition etc.  

3.4 Inserting an aligning the gasket 

Gaskets to be used have to be mounted according to the gasket list of the pipe system specification, 

cross indexes, key lists, isometrics, job description of the apparatus.  
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Synthetic fiber gaskets may not be greased. Greasing will have a negative effect on the compressive 

strength and the gas tightness of the gasket. The gasket is delivered with a non-sticking layer. The 

reinforced graphite gasket needs to be installed in dry condition for the above reason.  

For correct mounting of the flange joints it is essential that the flanges are aligned in parallel, without 

deviations in the middle, allowing positioned insertion of the gasket without damaging. In particular in 

case of reduced-shaft bolts an assembly aid should be applied in the form centring bolts.  

The sealing faces should be pushed apart to the extent that the gasket can be inserted without applying 

force and without damaging.  

Proper alignment of all joint members is essential to ensure maximum sealing surface contact, 

maximum opportunity for uniform and designed sealing pressure and reduced friction between the nut 

and the flange.  

The gaping (the non-parallelism of the sealing faces) before the bolts are tightened, shall be considered. 

The maximum allowable gap shall be as followed 

The gap should be eliminated from the side where it is widest (a) 

 

DN a – b (mm) 

 

10-150 ± 0,5 

> 150 ± 1,0 

 

As per NEN EN 13480-4 Annex B  
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4 TIGHTENING OF THE BOLTS 

4.1 General 

The sequence in which the bolts and nuts are tightened has an essential effect on the distribution of 

forces acting on the gasket (plane pressure). Inappropriate tightening leads to a wide dispersion of 

sealing pressure and can result in a shortfall from the required minimum sealing pressure, causing 

leakage.  

After the nuts have been tightened, at least three and at most six thread turns of a bolt should protrude. 

Hexagon screws and threaded rods should be mounted in such a way that the protrusion is about the 

same on both ends. Bolt heads, nut and washers must be in plane. The bolts should be pre-positioned 

by hand, observing the following: 

• All bolts, nuts and washers shall be new and free of damage; 

• All bolts, nuts and washers shall be hot dip galvanised (according to NEN EN ISO 10684). This 

shall be reconsidered in case of “special” environmental conditions.  

• Under the nuts washers according to ISO 7089 or ISO 7090 shall be used. The hardness of the 

washers shall be at least class 200HV by using bolts up to grade 8.8; 

• Install the bolts in such a manner that all bolt heads are on one side of the flange; 

• In case of screw joints where the screw head is rotated (blind tapped hole), place the washer 

under the screw head; 

• With horizontally arranged flanges, stich the bolts through from above; 

• Replace difficulty moving bolts by smooth-moving ones.  

It is possible to deploy several tightening devices at the same time, combining them in sensible fashion.  

4.2 Tools 

To prevent overtightening of bolt connections and applying the required torque values, the use of 

calibrated adjustable torque wrenches are required. The torque wrenches shall only be used on the 

nuts. The use of electrical- or pneumatic hand drills are forbidden. For critical connections, e.g. chlorine, 

etc. the use of electronic torque wrenches with torque indicator are recommended. Hydraulic tightening 

tools may only be used after consulting department PTC MCE HPM. 

4.3 Additional requirement for PTFE gaskets 

PTFE gaskets need re-torque to compensate for their stress relaxation behaviour. Consult the gaskets 

supplier for detailed and specific information for the type of gasket used or the PTC MCE HPM 

department. The common practice is to torque again after 24 hours at process temperature, with 70% 

of the torque value. 

4.4 Additional requirement for reinforced graphite gaskets 

When using reinforced graphite gaskets, the bolted connection needs to be tightened in one tightening 

procedure in depressurized condition. When this isn’t done correctly the gasket can suck up medium 

and the mechanical properties of the gasket are lost.  
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4.5 Tightening procedure 

The bolts should be tightened in the following sequence: 

1. All bolt/studs/washers and nuts shall be hand tight mounted, 

2. Determine the biggest gap (A) as bolt 1 (see image below) 

3. Crosswise as depicted in figures on next pages, to 30% of the nominal torque, 

4. As 1, to 60% of the nominal torque, 

5. As 1, to 100% of the nominal torque, and 

6. Once more to the full nominal torque, going around clockwise. 

7. Sequence 6. should be repeated until the nuts will turn no further under application of the full 

torque. 

 

In individual cases the “setting” of the gasket (its adaptation to the flange face) requires re-tightening of 

bolts. In such cases the bolts, after a few hours or after the first heat exposure, must be re-tightened at 

room temperature under non pressurized condition of the flange joint. The individual risk assessment 

is required, if the re-tightening required while in operation at an elevated temperature.  
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5 DISASSEMBLING 

It must be ensured that the installation is non- pressurized and has been flushed.  

• Built-in or built-on parts that are not held separate must be secured before the flange joint is 

dismantled; 

• Loosening the bolts and/or nuts has to start from the side turned away from the body; 

• The bolts and/or nuts are to be loosened in crosswise sequence. If the tubing is under 

mechanical stress, the possibility of its sudden deflection must be taken into account; 

• When gaskets are exchanged, it must be ensured that the old gasket is completely removed 

from the flange face without damaging the gasket contact facing of the flange. 

6 REQUIREMENTS  

QHSE 5.30 Flange management 

6.1 Assembling personnel 

The assembling of the flange joints may only be performed by qualified (certified) personnel.  

See QHSE 5.30 Flange Management. 

Qualifying the personnel for assembling flange joints can e.g. be done on the basis of  

EN 1591-4. 

 

6.2 Quality assurance 

From the ‘flange category’ it follows what quality assurance measures, including the relevant 

documentation, are required. See QHSE 5.30 
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7 FLANGE PROTOCOL (example/ template) 

Factory:  

Location:  

Tag number:  

 

Flange: Size DN350 PN10 

Gasket: Type  Novaphit 

Quantity  2 

Bolt connection Bolt size Bout M20 x 150 

Quantity of bolts 32 

Quantity of nuts 32 

Quantity of washers 64 

Grease type:  Oil 0.15 

 

Mounting procedure: 

 

Step 1: 85Nm Crosswise 30% 

Step 2: 170Nm Crosswise 60% 

Step 3: 250Nm Crosswise 100% 

Step 4: 250Nm Clockwise 100% 

Step 5: 250Nm Clockwise 100% 

 

Mounting Comments: 

Piping aligned? Yes / No  

Bolts thread clean? Yes / No  

Bolts greased? Yes / No  

Washers used? Yes / No  

Torque wrench used? Yes / No  

Valve/instrument renewed Yes / No  

 

 

 

 

 

Final inspection 

Name mechanic:   

Name company:   

Name inspector:   
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8 TORQUE TABLES 

8.1 Table 1: Pipe class: A060, A120, A061, A010, I011, I010 / PN10 – Graphite Gasket 
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8.2 Table 2: Pipe class A210, A211, A241, I200 / PN16 – Graphite Gasket 
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8.3 Table 3: Pipe class A270, I250 / PN25 – Graphite Gasket 
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8.4 Table 4: Pipe Class A400, A401, A450 / PN40 – Graphite Gasket 
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8.5 Table 5: Pipe Class A420 / PN40 – Graphite Gasket 
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8.6 Table 6: Pipe Class F02, F022, H130 / PN10 – Graphite Gasket 
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8.7 Table 7: Pipe Class F210, F212 / PN16 – Graphite Gasket 
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8.8 Table 8: Pipe Class F250 / PN25 – Graphite Gasket 
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8.9 Table 9: Pipe class F400, F401 / PN40 – Graphite Gasket 

 

  



VTechnical Directive Tata Steel Page 20 of 34V 

R1 81 01 01 Flange assembly procedure and torque tables Version: 2.0 

8.10 Table 10: Pipe class M120, M170, M190 / PN10 – PTFE + insert gasket 
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8.11 Table 11: Pipe class M120, M170, M190 / PN10 – Top-chem gasket 

Table not yet available. For details contact the gasket supplier.  
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8.12 Table 12: Pipe class A060, A120, A061, A010, I011, I010 / PN10 – Fiber gasket 
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8.13 Table 13: Pipe class A210, A211, A241, I200 / PN16 – Fiber gasket 
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8.14 Table 14: Pipe class A400, A401, A450 / PN40 – Fiber gasket 
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8.15 Table 15: Pipe class F020, F022, H130 / PN10 – Fiber gasket 
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8.16 Table 16: Pipe class F210, F212 / PN16 – Fiber gasket 
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8.17 Table 17: Pipe class F400, F401 / PN40 – Fiber gasket 
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8.18 Table 18: Pipe class A060 / PN10 – PTFE based gasket 
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8.19 Table 19: Pipe class F020, F022 / PN10 – PTFE based gasket 
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8.20 Table 20: Pipe class F212 / PN16 – PTFE based gasket 

  



VTechnical Directive Tata Steel Page 31 of 34V 

R1 81 01 01 Flange assembly procedure and torque tables Version: 2.0 

8.21 Table 21: Pipe class M120, M170, M190 / PN10 – Hypalon gasket 

Table not yet available. For details contact the gasket supplier.  
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8.22 Table 22: Pipe class A060, A120, I010, F020, F022 / PN10 – Rubber gasket 
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8.23 Table 23: Pipe class A060, A120, I010, A210, I200 / PN10/16 – Rubber gasket 
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8.24 Table 24: Pipe class F020, F022, H130, F212 / PN10/16 – Rubber gasket 

 

 

 

 

 

 

 

 

 

 


