DIN EN 1591-1:2026-02 (E)

Flanges and their joints - Design rules for gasketed circular flange connections - Part
1: Calculation

Contents Page
EUropean fOreWOTId .. sss s ss s s s e s s 5
1 o0 ) 1 7
2 \VT0) 00T A A =) ) 4 L . 7
3 Terms and definitions, subscripts, special marks and Symbols ... 7
31 Terms and defiNitions...... i ——————————————— 7
3.2 Subscripts and special MATKS......co————————————— 17
3.2.1  SUDSCIIPES i AR S 17
K007+ 1T b= 118 4 ) € 18
3.3 R 74011070 . 18
4 Requirements for use of the calculation method........ccvn————— 24
4.1 =3 1 1) i . 24
4.2 T 0] 1 L] o 24
4.3 1) B2 L) . 24
4.4 717 1, 25
5 Calculation PAramMEters ... s 25
51 =5 1 1) - 25
5.2 Flange ParamlEters .....mmmissssssssssssssss s ssssssssss s s sasas s s sass s e s a e 25
LI 7 1 L) 1 . 25
LI . 1 (7o 1, 26
5.2.3 Connected Shell . ———————————————— 27
5.2.4 Flexibility-related flange parameters.......m————————————— 28
5.3 Bolt and washer Parameters ... ————————————— 29
LS T I 7 1 1) 1 . 29
5.3.2 Effective cross-section area of boItS ... ————————— 29
5.3.3 Flexibility modulus 0f DOILS ... 29
5.3.4 Geometric parameters for washers and contact SUrfaces .........coumm— 29
5.3.5 Flexibility modulus of WasShers.......ccosss s sssssssssssssssssasasasasssans 30
5.4 00 T LT 0221 0D 0L ) 30
LI 0 I 7 1 L) 1 30
5.4.2 Theoretical dIMENSIONS ..o —————————————————— 30
5.4.3 Effective diMeNSIONS ... sssssssss s sssssssssssss s ssassssssssssssssassss 30
5.4.4 Axial flexibility modulus of GasKet.......comniinmsss———————n" 32
LT RSN 1)) i ) 1 1, 33
6 0 oo, 34
6.1 ) 5 <) o | 34
6.2 APPLIEd 10AAS..... i ———————————————— 34
6.2.1 Assembly condition (I = 0) ... ————————————— 34
6.2.2 Subsequent coONditions (I = 1, 2 ...) rsmisimsmssmsmsssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssans 34
6.3 Compliance of the JOINt......ciisrs s e ms s 35
6.4 Minimum forces necessary for the gasket........co————ns 36
6.4.1 Assembly condition (I = 0) ... ———————————————— 36
6.4.2 Subsequent conditions (I =1, 2, ....) s sssssssssasas s ssssssssssssans 36
6.5 Internal forces in assembly condition (I = 0) ... 37
6.5.1 ReqUIred fOrCeSs ... ————— 37



6.5.2 Accounting for bolt-load scatter at assembly ... ———— 38

6.6 Internal forces in subsequent conditions (7 = 1, 2, ...) v 38
7 0T o 0040, 39
7.1 =3 1T i 39
7.2 3] 40
7.3 0 T T 40
7.4 Integral flange and collar Or STUD ... ——————————— 41
7.5 BlanK flange ..o s AR 43
7.6 Loose flange on collar/Stub........ssss s ssss—————ns 43
Annex A (informative) Dimensions of standard metric bolts........ocnnn————— 45
Annex B (informative) Tightening........————————————— 46
B.1 Scatter of initial bolt load of a single bolt — Indicative values ¢;. and &1 for a single

00 Y 46
B.2 Scatter for the global load of all the BOItS ... ————— 46
B.3 Manual uncontrolled tightening ... ——————————— 47
B.4  Assembly using torque Wrench ... ———————— 47
B.5  Assembly using bolt teNSIONEer ... ——————————————— 48
Annex C (informative) Flange rotations ... 50
C1 =3 1T i 50
C.2 Use Of flange FOtatioN ... e s 50
C3 Calculation of flange rotations....... i ———————————————— 50
Annex D (informative) Use of the calculation method ... ———— 52
D.1 Calculation method PrinCiple... i —————————————————— 52
D.2 Mechanical MOAEl..... R 53
D.3 ReqUITed CheCKS. ... s s e s s 54
D.4  Calculation SEQUEINCE.......cuurmiisimsmsmssssssssssssssssisssssssssss s s e e s 54
Annex E (informative) Gasket/flange face friction coefficients examples.........ccovnnnnnnsnscscsnssnsens 57
Annex F (informative) Checking a specified assembly bolt force .........cuniinisissssnsssnsnsssssssas 58
Annex G (informative) Sealing gasket parameters when no leakage rate is specified...........c.ceuuee. 59

Annex H (informative) Alternative calculation procedure taking into account the plastic
deformation of the gasket in subsequent load conditions procedures (after assembly) ..60

5 U5 €7 1 1) 60
H.2 LOF=1 a0 1 b= 100 4 1000 o0 o L0 60
H.2.1 General deSCriPtioN ... s asassas 60
H.2.2 No additional plastic deformation........————————— 61
H.2.3 Additional plastic deformation............cooimnnim s ——————————— 61
3 U5 TR O U= U .22 (] . 61
H.3.1 Flat gaskets with small or median deformations.........ccu———— 61
H.3.2 Flat gaskets with greater deformations ........————————— 63
H.4  Metal gaskets with curved surfaces (Figures 4b), c), €), f)) .. 64
H.5  Metal gaskets with octagonal section (Figure 4d)) ... 64
Annex I (informative) Available, incomplete models for conversion of the leakage rates in
different conditions (based on certain flow models) .......ccoonnnnnnn——— 65
I.1 Introduction and WarNiNE ... ————————————————— 65
1.2 Flow theory fundamentals ... 65
725 R B ) 013 0 0 ot o 4 0T (R 65
O 08 1Y I 1) T T 66
1.2.3 Case of liquids: Parallel capillary model......omsss—— 67



1.3
1.3.1
1.3.2
1.3.3
1.3.4
1.3.5
1.3.6
1.3.7
1.3.8
1.3.9
1.3.10
1.4
1.4.1
1.4.2

1.4.3

Factors of influence on the leakage rate of gaskets and gasketed joints.........ccuumveresnssssesenss 67

List of identified fACLOTS ..o e 67
Limits and restriction of the proposed models ... ——————— 67
DEPENUAEINICE ON PIESSULE cucurucururssesessssssssssssssssssssesssssssssssssss s sasassss st s asa s s R RS EEREEE AR RR RS RS 68
Dependence 0N tEMPETATULE ... s anans 69
Dependence on the type of fluid.......ooiinmnmsssn s ——————————— 70
Influence of the gasket thiCKNESS.....ccovinnnnn s —————— 70
Influence of gasket Width....... s ———————————— 71
Influence of GaSKet StreSs ... ——————————————— 71
Influence of Other fACLOTS ... —————————————————— 72
Conclusion on the factors of Influence......cn——— 72
Practical application for EN 1591-1 calculations.......ummmssssssssssssss 72
=3 1T i 72
Determination of a trend for the leakage rate for the flange connection in “actual”

from “reference” CONAItIONS ..o ————————————————— 74
Determination of a trend for the leakage rate for the flange connection in “reference”
from “actual” CONAIIONS ... ———————————————————— 75

Annex ZA (informative) Relationship between this European Standard and the essential

requirements of Directive 2014/68/EU aimed to be covered ........conmmmnmsnsmnmsmsssssssssssssseas 77

133101110 23 0 ) 0] 1 78



		2026-06-13T06:15:18+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




