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European foreword

This document (EN 15776:2011+A1:2015) has been prepared by Technical Committee CEN/TC 54
“Unfired pressure vessels”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by April 2016, and conflicting national standards shall be
withdrawn at the latest by April 2016.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersede EN 15776:2011.
This document includes Amendment 1 approved by CEN on 2015-08-24.
The start and finish of text introduced or altered by amendment is indicated in the text by tags @

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this
document.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This standard is a stand-alone document and may be used for pressure equipment with certain
restrictions and limitations.

NOTE For the design and fabrication of cast iron pressure equipment standards with higher
elongations and ductility, see EN 13445-6:2014.

Attention is drawn to the references to [A) EN 13445-6:2014 (1lfor design and fabrication according to
specific grades of material standards [A) EN 1563:2011 &iland [A) EN 13835:2012 Gslwhich are found
in some clauses of this standard, EN 15776. Requirements for the design, material, manufacturing and
testing of pressure vessels and pressure vessel parts made from ferritic or austenitic spheroidal
graphite cast iron grades with an elongation after fracture higher than 15 % are given in A1) EN 13445-
6:2014 (4.

Cast iron with elongation after fracture equal or less than 15 % may only be used for pressure
equipment when operational and technical advantages are dictating its use instead of the cast iron
grades given in A EN 13445-6:2014 ®lwith elongation after fracture higher than 15 %.



	Contents Page
	European foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms, definitions, units and symbols
	3.1 Terms and definitions
	3.2 Symbols

	Table 1 — Symbols
	3.3 Inter relation of thicknesses definitions (!EN 13445-6:2014")

	Figure 1
	4 Materials, limitations and service conditions
	4.1 Materials and limitations on temperature, maximum allowable pressure and energy content

	Table 2 — Allowable material grades and limitations for grey cast iron and austenitic lamellar graphite cast iron
	Table 3 — Allowable material grades and design limits for spheroidal graphite cast iron
	4.2 Cyclic loading

	Table 4 — Full pressure cycle number for dynamic loading consideration
	5 Design requirements
	5.1 Design principle
	5.2 Conceptual design and construction drawings
	5.3 Static loading
	5.3.1 General
	5.3.2 Design by formula (DBF)


	Table 5 — Safety factor and nominal design stress
	5.3.3 Design by analysis (DBA)
	5.3.4 Design by experiment (DBE)
	5.4 Temperature reduction factor
	5.5 Wall thickness reduction factor
	5.6 Design for external pressure
	5.7 Testing conditions
	5.8 Design methods
	5.8.1 General
	5.8.2 Static loading
	5.8.2.1 General
	5.8.2.2 Design by formula (DBF)
	5.8.2.3 Design by analysis (DBA)



	Table 6 — RM and γR for normal operating load cases
	Table 7 — RM and γR for test load case lamellar cast iron grades
	Table 8 — RM and γR for test load case spheroidal graphite cast iron grades
	5.8.2.4 Design by experiment (DBE)
	5.8.2.5 ﻿!RM3" Determination and general test requirements
	5.8.2.6 Determination of the minimum hydraulic burst pressure and maximum allowable pressure for static loading
	5.8.3 Dynamic loading
	5.8.3.1 General
	5.8.3.2 Simplified fatigue assessment (SFA)


	Table 9 — Equations for simplified fatigue assessment
	Table 10 — Coefficients of the fatigue design curves for lamellar graphite cast iron grades according to Table 2 (NOTE) − Simplified assessment
	Table 11 — Coefficients of the fatigue design curves for spheroidal graphite cast iron grades according to !EN 1563:2011"and !EN 13835:2012"and Table 3 − Simplified assessment
	5.8.3.3 Detailed fatigue assessment (DFA)

	Table 12 — Equations for detailed fatigue assessment
	Table 13 — Coefficients of the fatigue design curves for lamellar graphite cast iron grades according to !EN 1561:2011"and !EN 13835:2012"and Table 2 – Detailed assessment
	Table 14 — Coefficients of the fatigue design curves for spheroidal graphite cast iron grades according to !EN 1563:2011"and !EN 13835:2012"and Table 3 − Detailed assessment
	5.8.3.4 Assessment rule for total fatigue damage
	5.8.3.5 Experimental fatigue assessment (EFA)
	5.9 Construction details
	5.9.1 Reinforcement of openings in cylinders, flat ends, dished ends, etc.
	5.9.2 Fillet radius
	5.9.3 Dished cover

	5.10 Technical documentation
	5.10.1 General
	5.10.2 Information to be contained in the technical documentation
	5.10.2.1 General description of the pressure vessel
	5.10.2.2 Descriptions and explanations necessary for an understanding of the drawings and diagrams and the operation of the pressure vessel
	5.10.2.3 Results of design calculations and examinations carried out

	5.10.3 Test reports
	5.10.4 Technical/manufacturing schedule
	5.10.5 Design review


	6 Founding, material and casting testing
	6.1 Founding
	6.1.1 General
	6.1.2 Welding

	6.2 Material testing
	6.2.1 General
	6.2.2 Frequency and number of tests
	6.2.3 Inspection documents

	6.3 Casting testing
	6.3.1 General


	Table 15 — Summary of testing requirements
	6.3.2 Surface imperfections
	6.3.3 Cracks, laps, cold shot and non-fused chaplets
	6.3.4 Ultrasonic testing and/or sectioning
	6.3.5 Liquid penetrant testing
	6.3.6 Surface roughness
	6.3.7 Minimum wall thickness
	6.3.8 Wall thickness tolerances
	6.3.9 Other dimensions
	6.3.10 Qualification of testing personnel

	7 Final assessment
	7.1 General
	7.2 Hydraulic test pressure

	8 Pressure vessels assembled of a combination of parts in different materials
	9 Marking and documentation
	9.1 Marking of castings
	9.2 Name plate for the complete pressure vessel
	9.3 Documentation

	Annex A  (normative)  Technical data for design calculations
	Table A.1 — Tensile strength values to be used for design calculations of lamellar graphite cast irons according to EN 1561:2011 and EN 13835:2012
	Table A.2 — Technical data to be used for design calculations of lamellar graphite cast irons according to !EN 1561:2011"and !EN 13835:2012"
	Table A.3 — Effect of design temperature on modulus of elasticity of lamellar graphite cast irons according to !EN 1561:2011"and !EN 13835:2012"
	Table A.4 — Technical data to be used for design calculations of spheroidal graphite cast irons according to !EN 1563:2011"and !EN 13835:2012"
	Table A.5 — Effect of design temperature on modulus of elasticity of spheroidal graphite cast irons according to !EN 1563:2011"
	Table A.6 — Effect of design temperature on modulus of elasticity of austenitic spheroidal graphite cast irons according to !EN 13835:2012"
	Annex B  (informative)   Recommendations for in-service validation and inspection
	B.1 Purpose
	B.2 Tests during operation
	Annex C  (informative)   Examples of fatigue design curves
	Table C.1 — Fatigue design curve for grey cast iron – Simplified assessment
	Figure C.1 — Fatigue design curve for EN-GJL-250-Simplified assessment
	Table C.2 — Fatigue design curve for spheroidal graphite cast iron – Detailed assessment
	Figure C.2 — Fatigue design curve for EN-GJS-500-7-Detailed assessment
	Annex ZA (informative)  Relationship between this European Standard and the Essential Requirements of EU Directive 97/23/EC
	Table ZA.1 — Correspondence between EN 15776 and Pressure Equipment Directive 97/23/EC
	Bibliography

