DIN EN 13445-4:2013-12 (E)

Unfired pressure vessels - Part 4: Fabrication

Contents Page
0T =T o 4
1 5 o o o - OSSR 4
2 Normative references ... ————————————————— 5
3 Requirements for manufacturing and subcontracting .........cccccceiiccccccrri s 7
3.1 MaNUFaCtUFING ....cooiii i e 7
3.2 SUDBCONraCtING ....ooiiiiii i ——————— 7
4 1 1= = S 8
4.1 = T o N 8
4.2 Material traceability ..........cccccoiiiiiiiiiii e ———————————— 8
421 =Y o = - | 8
422 Identification SYStEM ... e 8
4.2.3 ViSTDIlIY .ovveeeeiiiiiir i ————————————— 9
42.4 Review of material certification and material identification ..........cccccccoviniiicnisncninen, 9
4.2.5 Transfer of MAarkings .......cccccciiiiiiicccirrr e e e sns e e e e e es s e s s snme e e e e eese s nnmnnnnees 9
5 Manufacturing tolerances ... ————————————— 9
5.1 Surface geometry of welds ... —————— 9
5.2 Middle line alignmeNnt ... ————— 9
5.3 Surface aligNMmeNnt ... ——————————————————— 1
5.3.1 Surface misalignment between parts ..o ——————— 11
5.3.2 Joining of parts of different thickness .........cccocooiiiireriiirec e 11
54 Tolerances for vessels subjected to internal pressure ..........ccccoceecerrrcceerrnssseeresssee e sseeeeenas 1
5.4.1 External diameter ... s 1
5.4.2 Out Of FOUNANESS ..ot e e 11
5.4.3 Deviation from the longitudinal axis .......cccccceiicciismiiirr e e 12
5.4.4 Irregularities in Profile ... e e e nnnne 12
5.4.5 Local thinNiNg ... 14
5.4.6 D 1T 3 1= o = 0 Vo £ 15
5.5 Tolerances for vessels subjected to external pressure ..........cccceviiiiiinin . 17
5.6 Structural tolerancCes ... 17
6 Weld details ... e s 17
6.1 =Y o = - | 17
6.2 Vessels or parts made of more than 0ne COUrSe .........ccoomiiimiiiicccisemriere e nnnenes 17
6.3 Lapped joints, joggle joints, permanent backing Strips ..........cccoiiiiiinmiicis e 17
7 L4121 [ T ' SR 17
71 7= 4 1= - | 17
7.2 Welding procedure specification (WPS) ... 18
7.3 Welding procedure qualification record (WPQR) ......ccccomiiimnnmnnin s 18
7.4 Qualification of welders and welding operators ...........ccccciiviiiinni s ——————— 19
7.5 Filler metals and auxiliary materials ...........ccccoiiimminni 19
7.6 JOINt Preparation ... n e 19
7.7 Execution of welded JOINtS .........cccceririiimiercrrrrsere e e e 20
7.8 Attachments, supports and stiffeners ... —— 20
7.9 =Y T 21
8 Manufacture and testing of welds -- Production test .........cccccooiicciiemmiin s 21



8.1 L= T - | 21
8.2 Reference Criteria ... e 21
8.3 [T L= o3 (== 3 RS 25
8.4 Performance of tests and acceptance criteria ........ccccccovcccceeriii s ——— 27
8.4.1 L= o 1= - | R 27
8.4.2 Transverse tensile test ... 27
Issue 5 (2013-07) 8.4.3 Longitudinal weld tensile test ..o 27
8.4.4 IMPACE tEST .. —————— 27
8.4.5 7= 4 o I8 o] 27
8.4.6 1 Tod o= € 10 011 4 B 1 ') o 28
8.4.7 MiICro eXamiNAtioN ... me s s e e s nmnnns 28
8.4.8 Hardness teSt ... s n e amnnns 28
8.4.9 =] =] = 28
8.4.10 =53 98 0= o T N 29
9 Forming of PreSSure Parts .......cccccccicccccccemieriniiscssssceress s ssssssssssssesssssssssssssssssssssssssssnmsssssssssssnnsnes 29
9.1 L= o 1= - | N 29
9.2 Ratio of deformation ... 29
9.21 Dished circular Products ... 29
9.2.2 Cylinders and cones made by rolling ........ccccuiiiiiiiiiniinr 30
9.2.3 Other product tYPes .....cccciiiiiiiiiir 31
9.24 LT T ¢ L= 7= T = 32
9.2.5 Forming of S@gMENtS ........ccccciiiiiiiimiiiir s ———— 32
9.3 FOrming ProCeAUIES ......cciiiiiiiriiiiiri i s s an e e n e e ane e 33
9.3.1 L0 o Lo I 10T 4 3 01 ' S 33
9.3.2 [ 1o o5 3 01 ' 33
9.4 Heat treatment after fOrming ........ccoo oo 36
9.4.1 L= o 1= - | N 36
9.4.2 Heat treatment of flat products after cold forming .........ccccocmmiiiiiccccsr s 36
9.4.3 Heat treatment of tubular products after cold forming ........ccccceeeeccccirrir e e 38
9.4.4 Heat treatment of clad steels after cold forming ........ccccocvvciiiiiicnnic 38
9.4.5 Heat treatment after hot forming ... ——— 38
9.4.6 Heat treatment of clad steels after hot forming .........ccccciiiimiiniicc 39
9.5 Sampling of formed test COUPONS ... e 39
9.51 Cold formed products without heat treatment ..., 39
9.5.2 Hot formed or cold formed products with heat treatment ..............cccccrrrrrriiiiicceee 39
9.6 553 40
9.6.1 Base Material ... e 40
9.6.2 BUt WEIAS ...t e 40
9.6.3 Acceptance criteria for formed test COUPONS ........cooiiiiccccccriii e e 41
9.6.4 Retests of fOrmed COUPONS .......oooiiiceciiiir e sse s e s s sss e e e e ee s s anme e e e e e e nnmnnes 41
9.7 Visual inspection and control of dimension ..o ——— 4
9.8 1= L T 42
9.9 [ Lo T 2T 43 L= o 11 o o SN 42
10 Post weld heat treatment (PWHT) ..o s 42
10.1 =TT o 42
10.2 Heat treatment conditions ... ———— 43
10.3 113 4T o o oy O 45
104 T I o o o= o 11 - 46
10.5 Mechanical properties after heat treatment ..o ——— 46
10.6 Dissimilar ferritic JOINES ... e 47
10.7 Special materials ... ——————————— 48
10.8 Heat Treatment for reasons other than welding ........cccccoiiviiiiiicccc 48
1 =Y o T T 49
1.1 Repairs of surface defects in the parent metal ...........oo e 49
11.2 Repair of weld defects ... e 49
12 Finishing operations ... s s 49



Annex A (informative) Structural tolerances ...........c.cociiiiii e ————— 51
Annex B (informative) Example of a sub-contractors form ... 55
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of the EU Pressure Equipment Directive 97/23/EC ........ccccocccccieemrenennssssssnnnes 57
{271 o e [ =T o] 4 17/ SRR 58



		2026-04-17T21:47:24+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




