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European foreword

This document (EN 14971:2021/prA1:2024) has been prepared by Technical Committee CEN/TC 342
“Metal hoses, hose assemblies, bellow and expansion joints”, the secretariat of which is held by SNV.

This document is currently submitted to the CEN Enquiry.
This document has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its

Member States.

For the relationship with EU Legislation, see informative Annex ZA, which is an integral part of
EN 14971:2021.
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1 Modification to the European foreword
Replace paragraphs 5 and 6 with the following:

“This document has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

For the relationship with EU Legislation, see informative Annex ZA, which is an integral part of this
document.”

2 Modification to Clause 2, “Normative references”

In Clause 2 and throughout the document replace:
"EN 13445-2:2014" with "EN 13445-2:2024".
"EN 13445-3:2014" with "EN 13445-3:2021".

3 Modification to 6.1.1, “Symbols”

Insert the following new symbols in Table 4 in the appropriate order in the table:

«

Ir the length of the tie rod measured between the centre points of the bearing spheres”.

T mean radius of crest and root knuckle of U-shaped corrugations (see formula 26) and all mean
radius of torus (see Figure 16)".

4 Modification to 6.1.2.1, “General”
Add the following paragraphs before the NOTE:
"For material properties, Clause 5 applies.

If material properties are used to calculate expansion joints in this standard that are not available, like
values in the creep range, special considerations should be taken into account. Examples are advanced
non-linear calculations and component tests. The safety philosophy of the PED and the latest state-of-the-
art knowledge apply.

For the allowable stresses, see 6.1.3.3.".

5 Modification to 6.1.3.5, “Design on PS basis”

Below Formula (3), add the following:
“where

k _ RpT n
p.t RpRT )

6 Modifications to 6.2.2.5.1, “General intermediate factors”
Delete the outside brackets in Formula (22).

Replace "L" with "L¢; L " in Formula (33).
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7 Modification to 6.2.3.3.2.2, “In-plane instability”
Replace "min" with "max" in the whole clause.
8 Modification to 6.2.4.4.1, “Stresses due to equivalent axial displacement”

Replace Formula (144) with:
3 Epao "ep”
2-(1- 192) (w—Cp- rm)z ’ Cc(d)z - Cq

omp(AQ) = -Aq

9 Modification to 6.2.5.2, “Limitations”

In Formula (146) and (147), replace "r" with "r;".

10 Modification to 6.2.5.3.2, “Additional factors”

In Formula (152), replace "r" with "r,,".

11 Modifications to 6.2.5.3.2, “Additional factors”

In Table 11, line Dic, replace “Formula (148)” with “Formula (150)”.

12 Modification to 6.2.6.1, “General”

Add the following sentence:

“This clause is relevant for all types of described bellows in 6.2.3, 6.2.4 and 6.2.5.”.

13 Modification to 6.2.8.2, “Total equivalent axial expansion and compression”

Replace Formula (197) with the following:

Aqe,alw

|( 0,1336 (
’ 2

0,67 R0
) -rm-<Di+2-w+e)-c-(sd)m-%} -(q — AL — 4 - ry,) with cold work
p1,0

T

= 05

w R ’

10,1336 (2 - ){rm . <Di +2-w+e) -;;'O't} (@ — AL — 4 - 1,) for bellows annealed acc.to Table 8 (without cold work)
' p1,0

m

”

Add the following sentence after the formula: "For s4, see Formulae (268), (269), (270).".
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14 Modification to 6.2.8.4.2, “Increasing factors for single bellows”

Replace Formula (208) with the following:

"

y 1 for k-(lg/2)=0
Cpo =

x-(g/2) (s
sin[k-(lg/2)] fOT 0<x (2) <

with x according to Formula (48)."”

Replace Formula 209 with the following formula and definition:

"

1 for k-lg <m/4
PY T )max {1; [2,33 - % [0,5+4 0,015 (k- I )4'8]} form/a<ik-ly < m/\2

lp

with x according to Formula (48).".

Delete Formula (210).
15 Modifications to 6.2.9.2.2, “Working forces and moments”
In Table 14, row 2.4816, change the allocation for column n; from Rp1,0 to Rpo2.

16 Modification to 6.2.9.3, “Type of expansion joint”
In Formula (214), replace "K,;,." with "K,;, "

"on

In Formula (219), replace "u" with "1 " (only one dash!).
In Formula (228), replace "@, " with "[i ".
Delete the following list item after Formulae (222) and (231):

“iii. the length of the tie rod lr measured between the centre points of the bearing spheres”.

17 Modification to 6.2.10, “Torsion acting on bellows (unreinforced or
reinforced)”

Add the following sentence after Formula (253):

"The angle of twist of more than one bellows is calculated by M, 4;,, * ns.".
Add the following sentence after Formula (256):

“The torsional moment of more than one bellows is calculated by M 4;,,/ns.".

In Formula (256), replace "Kg" with "Kg".

In the Note after Formula (257), replace "Formula (255)" with "Formula (256)".

»

18 Modification to 7.4.1.2, “Limitations of the cold forming process’

After Formula (268), add: "(see Formulae (49) and (53))".
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After Formula (269), add: "(see Formula (61) and (64)".

After Formula (270), add: “(see Formula (69), (72) and (76)".

19 Modifications to 8.4.4, “Non-destructive testing of welds”
Replace the 2 and 3rd paragraph in 8.4.4.1 with

"For multi-ply bellows subjected to internal pressure, the outer plies shall be open to the atmosphere, e.g.
by means of a venting hole. This opening is usually located in the tangent. The venting hole shall be
executed in a way that all plies except the tight inner ply have a hole and are in contact with the
atmosphere.

If it is not possible (e.g. for external pressure) and not practical to have an opening of the external plies
to the atmosphere, a special LT shall be performed to ensure the tightness of the ply in contact with the
medium under pressure.".

Replace the heading title of 8.4.4.6.2 with "Non pressure bearing welds".

20 Modification to Annex K (normative), “Hardware calculation”

In K.2, Table K.1, insert the following new symbols in the appropriate order in the table:

«

"A;  resistant cross section of intermediate lug
Ap; resistant cross section of external lug
Fypoir force onbolt, N
g lever arm of Fe; see Formula (K.63)
kg intermediate factor for reinforcing rings
kp, effect of thread; see K.10.1.1
kp, effectof thread; see K.10.1.1
oL equivalent stress in an intermediate lug
o1 equivalent stress in an external lug
om  tension stress in the pipe; see Formula (K.72), N/mm?2
In row Bs, replace "Formula (K.79)" with "Formula (K.76)".
Replace Symbol "R" with "r".
Inrow F., replace "K.10" with "K.9".
In row G, replace "N/mm3" with "N/mm?2".
In row Iy, replace "K.8" with "K.10",
Delete line "I, Ip,phi, Ip,90".
In row Sr, add "see Figures K.7 to K.15".
In row W, replace "see Figure K.16" with "see Formula (K.136)".

In row ek, replace "1/N" with "mm".
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