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Unfired pressure vessels - Part 4: Fabrication

Contents Page
0T =T o 5
1 £ o o o - OSSR 7
2 Normative references ... ————————————————— 7
3 Requirements for manufacturing and subcontracting .........cccccceiiccciiein s 9
31 1= 1T D = T T T 9
3.2 SUDBCONIrACtING ...coiiiiii 9
4 1 1= = 10
4.1 = 0 =T o | 10
4.2 Material traceability ..........ccccoiiiiiii i ——————————— 10
421 =Y o = - | 10
4.2.2 Identification SYStem ... ———————— 10
423 Y=Y 1 S 11
424 Review of material certification and material identification ...........ccccovreocmiiccccnncccne, 11
425 Transfer of MArKINGS .......cccciiirieiiircre s e e ee s nr e ee s mn e e e s mn e e e e mneennnn 1
5 Manufacturing tOlEranCes ........ccoiiiiiccciccrirr e s sr e e s s amn e e e e e s e e nmn e e e e e e ennnnns 1
5.1 Surface geometry of WeldsS ..........iiiiiiiiciicecrirr e e ssms e san s e anme e s s 1
5.2 Middle line alignment ... ————— 1
5.3 Surface aligNMmeNnt ... —————— 13
5.3.1 Surface misalignment between parts ... —————— 13
5.3.2 Joining of parts of different thickness ..........cccoviiiiiiinncc e ———— 13
5.4 Tolerances for vessels subjected to internal pressure ... 13
541 External diameter ... e e s 13
5.4.2 L@ 10T o o 0T 4 o o T= == 13
54.3 Deviation from the longitudinal aXiS .......cccccccmrrrrrrrrrrssre e smn e e e e sane s 14
54.4 Irregularities in Profile ... s mr e e 14
5.4.5 o o= I 1311 ' 16
5.4.6 DiShed @NAS ....coviiiiiiiiirer i —————— 17
5.5 Tolerances for vessels subjected to external pressure ..........cccccceeiiiiicccicecereen s 19
5.6 85T 1o 18] IR o 1= = 4 e oY SRR 19
6 Weld details ..o ————————— 19
6.1 7= 4 =T o TP 19
6.2 Vessels or parts made of more than one course ... e 19
6.3 Lapped joints, joggle joints, permanent backing Strips ..........cccoeiiiiirmniccc e 19
7 L4121 [ 1 ' SR 19
71 7= 4 1= - | SR 19
7.2 Welding procedure specification (WPS) ... 20
7.3 Welding procedure qualification record (WPQR) .......ccccucminiiminmmnninis s 20
7.4 Qualification of welders and welding operators ...........cccociiimiiniin 21
7.5 Filler metals and auxiliary materials ..........ccccooiiiiiiini 21
7.6 JOINt Preparation ... e nan 21
7.7 Execution of welded JOINtS .........cccciiireciminnscirirrcirr e smn e e s 22
7.8 Attachments, supports and stiffeners ... ——— 22
7.9 (=Y 7= 23
710 Permanent joints other than Welding ... 23
7.10.1 =Y =T - | 23



7.10.2
7.10.3

8.1
8.2
8.3
8.4
8.41
8.4.2
8.4.3
8.44
8.4.5
8.4.6
8.4.7
8.4.8
8.4.9
8.4.10

9.1

9.2

9.21
9.2.2
9.2.3
9.24
9.2.5
9.3

9.3.1
9.3.2

9.4.1
9.4.2
9.4.3
9.4.4
9.4.5
9.4.6
9.5

9.5.1
9.5.2
9.6

9.6.1
9.6.2
9.6.3
9.6.4
9.7

9.8

9.9

10

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

11
1.1

Mechanical roller eXpansion ... s 23
[T = 2] o o 23
Manufacture and testing of welds -- Production test ..........cccocoomricceciincccce e 23
L= o 1= - | SRR 23
= (=] (=Y g o= o 4 1 (=Y o T T 24
Extent of t€Sting ..o e s e e n e annn 27
Performance of tests and acceptance criteria ...........cccvrviiiiiiicn 29
L= 0 1= o 29
Transverse teNSile test ... s 29
Longitudinal weld tensile test ... ———————— 29
g 0T 0T T =T 29
BeNd teSt ... e s n e nnnens 29
1 o o= =T 0110 T 1o o 30
MiICro @XamiNAtioN .........oooiiii s nmnnns 30
Hardness teSt ... e 30
] == (= 30
TESE FEPOIT ... s s sssssssssssssssssssssssssssssnssnssnsnnnnnnnnnnnnnnnnnnnnnnnnn 31
Forming of pressure Parts ... 31
L= 4 =T - | 31
Ratio of deformation ... e 31
Dished circular Products ...t 31
Cylinders and cones made by rolling ........cccccciiiiiiiiiiin 32
L0 14 1= o o1 Yo 11T 8 4T o =T 33
LT ¢ L= o 7= T = 34
Forming of S@gmMENts ..o ————— 34
FOrming ProCeAUIES ..o ms e ms s e s s me e e s s e e s e anmn e e e e e n s anmnnns 35
L0 o o I 0T 4 5 01 ' [ R 35
[ 1o 0T 5 5 01 ' 35
Heat treatment after fOrming ... e 38
L= o 1= - 1 R 38
Heat treatment of flat products after cold forming .........cccccciiiiiiiinccc s 38
Heat treatment of tubular products after cold forming ..........cccocciiiiiciiinnccc 40
Heat treatment of clad steels after cold forming .........cccoocceiiiicic s 40
Heat treatment after hot forming .......cccccviiiiciicc e ————— 40
Heat treatment of clad steels after hot forming .........cccciviiiiiiiciccnc 41
Sampling of formed test COUPONS ... e 41
Cold formed products without heat treatment ..o, 41
Hot formed or cold formed products with heat treatment ... 41
=3 = 42
Base Material ... e 42
BUtt WEIAS ...t 42
Acceptance criteria for formed test COUPONS .........cooriicciiiii e 43
Retests of fOrmed COUPONS ......ooooiiiicciiciirii e sms e e e s s s nmn e n e e e ne s nmnnns 43
Visual inspection and control of dimension ... e 43
1] T 13 T PSR 44
D Lo T2 4 =Y o1 =11 o o 44
Post weld heat treatment (PWHT) ... 44
L= T - 44
Heat treatment conditions ... s 45
L= 4T o B Ty O 49
e I o (e o= o 11 - S 50
Mechanical properties after heat treatment ... 50
Dissimilar ferritic JOINtS ...t e 51
ST oT= o3 T 1INy 4B 1 (=] -1 S 52
Heat Treatment for reasons other than welding .......ccccoooccciii e 52
= Y- 11 53
Repairs of surface defects in the parent metal ... 53



11.2 Repair of weld defects ... s 53

12 Finishing operations ... s 53
Annex A (informative) Structural tolerances ............oococceoiiiccciirrcece e e e 55
Annex B (informative) Example of a sub-contractors form ... 59
Annex C (normative) Specification and approval of expansion procedures and operators ................. 60
CcA1 7= 1T - 60
c11 L e Yo 11 T o) 60
Issue 3 (2016-07) C.1.2 ReSPONSIbLIlity ......ccccceeeeimrieciirrirescerrrsser e ssser e s e s s e s s ssn e se s essnr e e e s snnenaas 60
CA1.3 Specification of expansion ProCedures ... e 60
C1.4 Technical content of expansion procedure specification (EPS) .........cccccovveecrerrecceerrssccennnns 61
CA15 Expansion procedure qualification test (EPQT) ......cccccriiioeimiiicccmmnnrcre e 62
C.2 Examination and testing ..o ———— 62
C.21 =Y =T - | 62
C.2.2 Visual eXaminNation ..........ooociiiiiiiirr e 62
C.2.3 Dimensional verification ... 62
C.24 B IS5 41 o R SRR 63
C.3 Range of approval ... ———— 63
C.31 7= T - 63
C.3.2 1B T 10 = e U =Y 63
C.3.3 1 1= o - 63
C.34 LT T o =00 [T 0T 4 =3 o T 63
C.3.5 21 = 10 E=3 o I8 2= e o T 63
C.3.6 N 11 41 e [T T | o SRR 64
C.3.7 8 o T 64
C.3.8 1T O 64
C.4 Expansion Procedure Approval Record (EPAR) ... e ssscsee s e s s mnmneens 64
C.5 Expansion operator apProval .........cccccccccccriiirrrrssssrsssssssssssssssssssssssssssssssssssssssssssesesseeees e 64
C.51 7= 1T - S 64
C.5.2 Validity range of expansion operator qualification ...........cccceiviiinriicnncic e, 65
C.5.3 QUAlIfICAtION tESTS ... s e e e mnn e e e e e nannnn 65
C.54 Examination and testing ........ccccciiiiiiiiii i ————————— 65
C.5.5 Period of validity ... —————— 65
C.5.6 CertifiCation ... s 66
Y.2 List of corrected pages of ISSU€ 2 (2015-07) .....ccccerriiiiicciimrrrerrssssssssmser e s e s ss s sssmseee e e sssssssssnmenes 67
Y.3 List of corrected pages of ISSue 3 (2016-07) ......ccccerriieiciiimrrrerrnissssssmere e e e s sssssssmseesesessssssssnmenns 67
Annex ZA (informative) Relationship between this European Standard and the essential

requirements of Directive 2014/68/EU aimed to be covered .........ccccccmmmiiiiicccicrrnnnennssccsssneenns 68
L= T1 0 1o =T ] 13T/ 69



		2024-05-18T01:54:44+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




