DIN EN 13445-6:2017-12 (E)

Unfired pressure vessels - Part 6: Requirements for the design and fabrication of
pressure vessels and pres sure parts constructed from spheroidal graphite cast iron

Contents Page
0T =T o 5
1 8T o o1 7
2 NOormative referenCes ... e s 7
3 Terms, definitions, units and SYMDbOIS ............ i 8
31 Terms and defiNitioNS .......ccoocceciiiiccr e s s e e e e mn e e e e 8
3.2 0TS 9
3.3 RS0 11+ - SR 9
3.4 Inter-relation of thicknesses definitions ... 11
4 RS T=Y Vo= o2 4 Lo 13 Te Yo =R 11
41 L0V o2 o [T T |1 T 1
4.2 Limitations on temperature and energy content ... i —— 12
5 =T T =Y 3 =T 0 12
5.1 T T 2= = 12
5.2 D 1= T | o 14
5.21 Technical documentation ... 14
5.2.2 Design MEthOdS .......coiiiiiiiiii i ——— 14
5.3 o TU ] Lo 110V 20
5.3.1 =Y o = - | S 20
5.3.2 L1012 e 11 4T R 20
6 Material teStING .....cccccciiiiriiirrirrrrr s ————————————————————————————————oonononn 20
6.1 7= o 1= - | R 20
6.2 Frequency and number of tests ... ————— 20
6.3 Chemical analySiS ......ccccociiiiiiiir e 20
6.4 Graphite StrUCUIE ... e 21
6.5 INSPECtion dOCUMENTS ... e mn e e s e e s s 21
7 Testing and final asSeSSMENt ..........coiiiiiiiiii e ———————— 21
71 JLICE3 11 T 21
711 7= =T - | 21
71.2 Testing requirements for CQ = 0,8 ... s 21
71.3 Testing requirements for CQ = 0,9 .......ccccciiiiiecirirrrr e sssnr s smr e s s mr s e s e sesmernnans 21
71.4 570 T = ToT=JT 4 o T=T (=3 4T 4 E- 3 OSSR 22
7.1.5 Cracks, laps, cold shut and non-fused chaplets ...........ccccoeiiirmiriniccccc s 23
7.1.6 Ultrasonic testing and/or Sectioning .......cccccceiiiiimmmnnm i ——— 23
71.7 Magnetic particle testing (only for ferritic grades) .........cccciiriiminniicn 23
7.1.8 Penetrant teSting ... ———— 23
71.9 Radiographic teSting ... e 23
7.1.10 SUITACE FOUGNNESS .....coeieiiicrerrreie e s srsme e s s smn e s s sme e s s s sms e e s s smn e e s s smne e e s ame e e s samneeassamneassnmnnnasnnnns 24
71.1 Minimum wall thiCKNESS ... 24
7.1.12 Wall thickness tolerances ... 24
7113 L0 (=T e [Ty 0= 0 L= T T 24
71.14 Qualification of testing personnel ... ——————— 24
7.2 FinNal @SS@SSMENT ......cooiiiiiiiicccrre e s e e s s s mne e e e e e e ss s s samnn e e e e e ea s s s an e e e ennnnnsnnnns 24
7.21 = 4 =T o | 24
7.2.2 Hydraulic test PresSsure ... 24



8 Pressure vessels constructed of a combination of parts in different materials ................... 25

9 Marking and documentation ............o i ———————————— 25
9.1 [T F= T 0 T o o= T3 ] T - 25
9.2 Name plate for the complete pressure VeSSel ......ccccovviccccicmiiiiiisccccseecerer e 25
9.3 DOoCUMENTAtION ....oveeiei it ———— 25
Annex A (normative) Technical data for the design calculations ............cccocciiiiiiiiiniicc s 26
AA T Yo T 26
A.2 Technical data ..........oo s e e 26
A.21 Ferritic spheroidal graphite cast iron according to EN 1563:1997 .........ccccoiniicmnnniinnninninenens 26
A.2.2 Austenitic spheroidal graphite cast iron according to EN 13835:2002 ...........ccccceiiiiiiiiiinenns 27
Annex B (informative) DUCHIITY ......ccccoireeciiiiiciri i csr s e s e s e e s e smn e e smn e e e nmns 28
Annex C (informative) Determination of the minimum local wall thickness and minimum required
oYU 3 a8 =Y o (=TT U] - . 29
Annex D (normative) Assessment of fatigue life .........ccccriiiiiiiiiiiicncc s ———— 30
D.1 1] o T T 30
D.2 SPeCfic defiNitioONS ... e 30
D.3 Specific symbols and abbreviations ..........ccccoiiiiiiici e —— 30
D.4 T 011 2= 1o T 31
D.5 7= T - 31
D.6 Simplified fatigue asseSSMENL ... ———————— 31
D.6.1 Pseudo-elastic StresSs range ... 31
D.6.2 L0 6T (=Yo7 1T ¢ I8 - T o ] SRR 32
D.6.3 Fatigue desSign CUIVES ... s n e s e 32
D.6.4 Allowable NUMber of CYCIES ... mn e e e e se s nmmnnes 38
D.6.5 AlloWable StreSS FANQGE ......ccccciiiiiiiiiircirrrr s srssse e e e s ss s s s sss s e e e e e s ss s s s snnne s e eeeesansssnnnnsassanssnnnnnnes 38
D.7 Detailed fatigue assessSment ... —————— 38
D.71 Pseudo-elastic Stress ranges ... 38
D.7.2 Corrections t0 StreSSs raNQe ........cocccciiiiiiiiriiir s 39
D.7.3 Fatigue deSign CUIVES ...t s 40
D.7.4 Allowable number of CYCIES ... ———————— 41
D.7.5 Allowable StreSs raNQge .......cciicieiriiiiir i ———————————— 42
D.8 Assessment rule for total fatigue damage ..........cccecccemrrrecrrnncccr e 42
D.9 Repairs of surface imperfections ... s e e 42
Annex E (normative) Design by analysis for castings .........ccccovreooiiincecinicccce e 43
E.A INErOAUCHION ... e 43
E.2 Special requirements to EN 13445-3:2014, ANNeX B ......ciiiiicccccecrirrr e sseee e 43
E.21 Addition to B.8.2.3: Design checks for normal operating load cases ..........cccccccerrrrrrriccssnceens 43
E.2.2 Addition to B.8.2.4: Design checks for testing load cases ..........cccccecerrrrriiisccssmeeree e sssscssnmeens 43
E.3 Additions to EN 13445-3:2014, ANNEX C ......ciiiiiiiiirinrsssms s ses s sssms s e s sss s ssmssnsn s s e 43
E.4 REQUITEMENLS ...t 44
Annex F (informative) Recommendations for in-service validation and inspection ..........cccccceccniiinns 45
F.1 e o o = 45
F.2 Tests during OpPeration ... 45
F.3 Measures to be taken when the calculated allowable fatigue lifetime has been reached ... 46
F.3.1 LT 3T 46
F.3.2 Testing of vessels and pressure parts at end of life without indicated damages ................ 46
F.3.3 Hydraulic testing of vessels and vessel parts with indicated damages ........ccccccervviicccinceens 46
Annex G (normative) Specific design requirements ..........cccciiiiiiiin e ———————— 47



G.1 8T o o o - 47
G.2 0 1= o | o 47
G.21 =Y o = - | 47
G.2.2 Cover thickness, pressure t0 CONVEX SIde .......ccccccceriiriiiicciiserrre s sssmsrr e e e smne e e e e e s s nnns 48
G.2.3 Pressure t0 CONCAVE SIAE ... s s 48
G.24 FIange thiCKNESS ...t sece s ssme e s e s s s s smne e e e e e s s mmnr e e e e e senssnmn e e e e eesnnnsnnnns 48
Annex H (normative) Experimental cyclic pressure testing procedure .........ccccccooveeiriiisccccsnceeensensssennns 49
H.A T Yo T 49
H.1.1 7= 1T - 49
H.1.2 Experimental methods and other design methods .........ccccoiniiiiriic e, 49
H.2 Y- 11 e 11 S 49
H.3 TestS reqUIrEMENLES ... s sssssssssssssssssssnsnsnssnnnnnnnnnnnnnnn 49
H.3.1 =Y =T | 49
H.3.2 L\ L0 T 0T o T=T o - 1 S 49
H.3.3 T o T 32
H.3.4 Material teStS .....ccceiiiiie i n s 51
H.4 Allowable NUMDbEr Of CYCIES .......coiiiiiiiiiiir 51
Y.2 List of corrected pages of Issue 2 (2015-07) ......ccccecvrmmrinrimnrinnimrser s 53
Y.3 List of corrected pages of Issue 3 (2016-07) ......cccccccvcmmririimmrinnimnrir s 53
Y.4 List of corrected pages of Issue 3 (2016-07) ......ccccccvcmmririimmrinnimrrer s 53
Annex ZA (informative) Relationship between this European Standard and the essential

requirements of Directive 2014/68/EU aimed to be covered ...........cccoermmrirrrriicccimecernnnnnsccennns 54
L= T 0] 1o = o 1/ 55



		2024-05-05T10:13:23+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




