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1 Scope

This Part of this European Standard specifies the requirements for materials (including clad materials) for unfired
pressure vessels and supports which are covered by EN 13445-1:2009 and manufactured from metallic materials;
it is currently limited to steels with sufficient ductility but it is, for components operating in the creep range, also
limited to sufficiently creep ductile materials .

It specifies the requirements for the selection, inspection, testing and marking of metallic materials for the
fabrication of unfired pressure vessels.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 764-1:2004, Pressure equipment — Terminology — Part 1: Pressure, temperature, volume, nominal size.

EN 764-2:2002, Pressure equipment — Part 2: Quantities, symbols and units.

EN 764-3:2002, Pressure equipment — Part 3: Definition of parties involved.

EN 1092-1:2007, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN
designated — Part 1: Steel flanges

EN 10002-1:2001, Metallic materials - Tensile testing - Part 1: Method of test at ambient temperature

EN 10028-2:2003, Flat products made of steels for pressure purposes — Part 2: Non-alloy and alloy steels with
specified elevated temperature properties.

EN 10028-3:2003, Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels,
normalized.

EN 10028-4.2003, Flat products made of steels for pressure purposes — Part 4: Nickel alloy steels with specified
low temperature properties.

EN 10028-5:2003, Flat products made of steels for pressure purposes — Part5: Weldable fine grain steels,
thermomechanically rolled.

EN 10028-6:2003, Flat products made of steels for pressure purposes — Part 6. Weldable fine grain steels,
quenched and tempered.

EN 10028-7:2007, Flat products made of steels for pressure purposes — Part 7: Stainless steels.
EN 10045-1:1990, Metallic materials — Charpy impact test — Part 1: Test method.

EN 10164:2004, Steel products with improved deformation properties perpendicular to the surface of the product —
Technical delivery conditions.

EN 10204:2004, Metallic products — Types of inspection documents.
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EN 10216-3:2002, EN 10216-3:2002/A1:2004, Seamless steel tubes for pressure purposes — Technical delivery
conditions — Part 3: Alloy fine grain steel tubes

EN 10216-4:2002, EN 10216-4:2002/A1:2004, Seamless steel tubes for pressure purposes — Technical delivery
conditions — Part 4: Non-alloy and alloy steel tubes with specified low temperature properties.

EN 10217-3:2002, EN 10217-3:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 3: Alloy fine grain steel tubes.

EN 10217-4:2002, EN 10217-4:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 4: Electric welded non-alloy steel tubes with specified low temperature properties.

EN 10217-6:2002, EN 10217-6:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 6: Submerged arc welded non-alloy steel tubes with specified low temperature properties.

EN 10222-3:1998, Steel forgings for pressure purposes — Part 3: Nickel steels with specified low temperature
properties.

2001, Steel forgings for pressures purposes — Part 4: Weidable fine grain

A4
[

EN 10222-4:.1998, EN 10222-4:1898/A
steels with high proof strength.

EN 10269:1999, EN 10269:1999/A1:2006, Steels and nickel alloys for fasteners with specified elevated and/or low
temperature properties.

EN 10273:2007, Hot rolled weldable steel bars for pressure purposes with specified elevated temperature
properties.

EN 10291:2000, Metallic materials — Uniaxial creep testing in tension — Method of test.

EN 12074:2000, Welding consumables — Quality requirements for manufacture, supply and distribution of
consumables for welding and allied processes.

EN 13445-1:2009, Unfired pressure vessels — Part 1. General.

EN 13445-3:2009, Unfired pressure vessels — Part 3: Design.

EN 13445-4:2009, Unfired pressure vessels — Part 4: Fabrication.

EN 13445-5:2009, Unfired pressure vessels — Part 5. Inspection and testing.

EN 13479:2004, Welding consumables — General product standard for filler metals and fluxes for fusion welding of
metallic materials.

EN 20898-2:1993, Mechanical properties of fasteners — Part 2: Nuts with specified proof load values — Coarse
thread (1SO 898-2:1992)

EN ISO 898-1:1999, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1. Bolits,
screws and studs (1ISO 898-1.1999)

EN ISO 2566-1:1999, Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels (ISO 2566-
1:1984).

EN ISO 2566-2:1999, Sfeel — Conversion of elongation values — Part 2: Austenitic steels (ISO 2566-2:1984).

EN ISO 3506-1:1997, Mechanical properties of corrosion-resistant stainless-steel fasteners — Part 1: Bolts, screws
and studs (ISO 3506- 1:1997)
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EN I1SO 3506-2:1997, Mechanical properties of corrosion-resistant stainless-steel fasteners — Part 2: Nuts
(ISO 3506-2:1997)

CRISO 15608:2000, Welding — Guidelines for a metallic material grouping system (ISO/TR 15608:2000).

3 Terms, definitions, symbols and units

3.1 Terms and definitions

For the purposes of this European Standard the terms and definitions given in EN 13445-1:2009, EN 764-1:2004,
EN 764-3:2002 and the following terms and definitions shall apply.

311
minimum metal temperature 7\,
the lowest temperature determined for any of the following conditions (also see 3.1.2, 3.1.3):

— normal operations;

— start up and shut down procedures;

— possible process upsets, such as flashings of fluid, which have an atmospheric boiling point below 0 °C;
— during pressure or leak testing.

3.1.2

temperature adjustment term 75

relevant to the calculation of the design reference temperature 7 and is dependent on the calculated tensile
membrane stress at the appropriate minimum metal temperature

NOTE 1 Values for T are given in Table B.2-12.
NOTE 2 For tensile membrane stress reference is made to EN 13445-3:2009, Annex C.

3.1.3

design reference temperature 7y

the temperature used for determining the impact energy requirements and is determined by adding the temperature
adjustment 75 to the minimum metal temperature 73

Tr=Tu+Ts

314
impact test temperature 7y
the temperature at which the required impact energy has to be achieved (see clause B.2).

3145

impact energy K

the energy absorbed by a sample of material when subjected to a Charpy-V-notch test in accordance with
EN 10045-1:1990

3.1.6

reference thickness ¢;

thickness of a component to be used to relate the design reference temperature 7y of the component with its
required impact test temperature 7y, , (see Tables B.2-2 to B.2-7 and Figures B.2-1 to B.2-11). For unwelded parts
the reference thickness eg is equal to the nominal wall thickness (including corrosion allowance). For welded parts
the reference thickness is defined in Table B.4-1.
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34.7
weld creep strength reduction factor (WCSRF)
factor to account for creep strength reduction at the weldment

3.2 Symbols and units

For the purpose of this part, the symbols and units of EN 764-2:2002 apply together with those given in Table 3.2-1
and Tabie 3.2-2.

Table 3.2-1 — Quantities for space and time

Quantity Symbol Unit
time t s, min, h,d, a
frequency f Hz
dimension any Latin letter a mm
length / mm
thickness e mm
corrosion allowance c mm
diameter dD mm
radius r,R mm
area A, 8 mm?2
volume, capacity vV mm3 b
weight w N, kN
density p kg/mm3 ¢
second moment of area 7 mm4
section modulus VA mm3
acceleration y mis’
plane angle any Greek lettera rad, °
a8 symbols may use any lower-case letter, except for those defined elsewhere in this table.
b Volume may also be givenin m®or L.
¢ Litre "L" is a non-SI unit which may be used with S| units and their multiples.
d Density may also be given in kg/m®.




Table 3.2-2 — Mechanical quantities
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Quantity 2 Symbol ° Unit
force F N
moment M N-mm
pressure pP bar °, MPa
Temperature T °C
linear expansion coefficient a pm/m°C
normal stress o MPa
shear stress MPa
nominal design stress ya MPa
tensile strength R MPa
ultimate tensile strength at temperature 7’ Ru/T MPa
yield strength Re MPa
yield strength at temperature T Re/T MPa
upper yield strength ReH MPa
1 % proof strength Rp1.0 MPa
0,2 % proof strength Rp0’2 MPa
0,2 % proof strength at temperature T Rpo2/T MPa
modulus of elasticity E MPa
shear modulus G MPa
Poisson's ratio v -
strain € %
elongation after fracture A %
impact energy KV J
hardness HB, HV -
Joint coefficient z -
safety factor S -
Mean 1 % creep strain limit at calculation temperature R LO/Th MPa
T and lifetime ¢ pL
Mean creep rupture strength at calculation R /T MPa
temperature T and lifetime ¢ t
Weld creep strength reduction factor Ze -
2 Quantities without a temperature index normally refer to room temperature.
b Some of these symbols, such as R, £, are not part of ISO 31.
¢ "par" is a non-SI unit which may be used with Sl units and their multiples. The unit bar shall be used on nameplates,
certificates, drawings, pressure gauges and instrumentation and is always used as a gauge pressure. This is in line with the
requirements of the Pressure Equipment Directive 97/23/EC.
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4 Requirements for materials to be used for pressure-bearing parts

4.1 General

4.1.1 Materials to be used for pressure-bearing parts shall meet the general requirements of 4.1 and the special
provisions of 4.2, if applicable. Materials for pressure bearing parts shall be ordered complying with the technical
delivery conditions in 4.3.

Marking of materials for pressure-bearing parts shall be performed in accordance with 4.4.

Materials shall be selected to be compatible with anticipated fabrication steps and to be suitable for the internal
fluid and external environment. Both normal operating conditions and transient conditions occurring during
fabrication transpon, testing and operation shall be taken into account when specifying the materials.

NOTE1  The requirements of 4.1 and 4.2 should also be fulfiled when technical delivery conditions are developed for
European material standards, European approval of materials or particular material appraisals.

NOTE2  When technical delivery conditions for pressure-bearing parts are developed, the structure and requirements of
EN 764-4:2002 should be met. Exceptions should be technically justified.

The materials shall be grouped in accordance with CR ISO 15608:2000 to relate manufacturing and inspection
requirements to generic material types.

NOTE 3 Materials have been allocated into these groups in accordance with their chemical composition and properties in
view of manufacture and heat treatment after welding.

4.1.2 Materials for pressure-bearing parts compliant with the requirements of this European Standard shall be
accompanied by inspection documents in accordance with EN 10204:2004. Certificate of specific controi (3.1 or 3.2
certificate) shall be required for all steels if Design by Analysis — Direct Route according to Annex B of EN 13445-
3:2009 is used.

NOTE The type of inspection document should be in accordance with EN 764-5:2002 and include a declaration of
compliance to the material specification.

4.1.3 The materials shall be free from surface and internal defects which can impair their intended usability.

4.1.4 Steels shall have a specified minimum elongation after fracture measured on a gauge length

Lo =585,S, (4.1-1)
where

S, is the original cross sectional area within the gauge length.
The minimum elongation after fracture in any direction shall be > 14 %;

However, lower elongation values may also be applied (e.g. for fasteners or castings), provided that appropriate
measures are taken to compensate for these lower values and the specific requirements are verifiable.

NOTE Examples for compensation:
— application of higher safety factors in design;

— performance of burst tests to demonstrate ductile material behaviour.
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4.1.5 When measured on a gauge length other than that stated in 4.1.4, the minimum elongation after fracture
shall be determined by converting the elongation given in 4.1.4 in accordance with

— EN 80 2566-1:1999 for carbon and low alloy steels;
— EN IS0 2566-2:1999 for austenitic steels.

4.1.6 Steels shall have a specified minimum impact energy measured on a Charpy-V-notch impact test specimen
(EN 10045-1:1990) as follows:

— 227 J for ferritic and 1,5 % to 5 % Ni alloy steels;
— 240 J for steels of material group 8, 9.3 and 10

at a test temperature in accordance with Annex B, but not higher than 20 °C. The other requirements of Annex B
shall also apply.

4.1.7 The chemical composition of steels intended for welding or forming shall not exceed the values in Table
4.1-1. Line 2 of the table refers to vessels or parts designed using Design by Analysis — Direct Route according to
Annex B of EN 13445-3:2009. Exceptions shall be technically justified.

Table 4.1-1 — Maximum carbon-, phosphorus- and sulphur contents for steels intended
for welding or forming

Steel group Maximum content of cast analysis
(according to Table A-1) % C % P %S

Steels

(110 6 and 9) 0,232 0,035 0,025
Steels

(1toBand 9) 0,20 0,025 0,015
when DBA — Direct Route is used °

I(=7e;r)|t|c stainless steels 0,08 0,040 0,015
I(\gazr‘;ensmc stainless steels 0,06 0,040 0,015
;(Asuf;emtlc stainless steels 0,08 0,045 0,015b
;(Asu;;enmc stainless steels 0.10 0,035 0,015
Glé)s)temtlc-ferrmc stainless steels 0,030 0,035 0,015

2 Maximum content of product analysis 0,25 %.
b For products to be machined a controlled sulphur content of 0,015 % to 0,030 % is permitted by agreement provided the
resistance to corrosion is satisfied for the intended purpose.
° In addition the ratio on thickness reduction (ratio of initial thickness of slabfingot to the thickness of the final plate) shall be
equal or greater than:
— 4 for NL2 steels and steels of material group 9,
— 3 for other materials.
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4.2 Special provisions
4.21 Special properties

4211 General

Where the behaviour of a material can be affected by manufacturing processes or operating conditions, to an
t that would adversely affect the safety or service life of the pressure vessel, this shall be taken into
consideration when specifying material.

Adverse effects may arise from:
— manufacturing processes: e.g. degree of cold forming and heat treatment;

— operating conditions: e.g. hydrogen embrittlement, corrosion, scaling and ageing behaviour of the material
after cold forming.

4.21.2 Lamellar tearing

Where lamellar tearing due to the joint design and loading needs to be addressed, steels shall be used which have
improved deformation properties perpendicular to the surface and verified in accordance with EN 10164:2004.

NOTE For guidance see EN 1011-2.

4.2.2 Design temperature above 20 °C

4.2.2.1 A material shall only be used for pressure parts within the range of temperatures for which the material
properties required by EN 13445-3:2009 are defined in the technical specification for the material. If the technical
delivery condition does not contain the specific material values required for the allowable temperature 7S the values
required in EN 13445-3:2009 for the design shall be determined by linear interpolation between the two adjacent
values. Values shall not be rounded up.

For other than austenitic and austenitic-ferritic stainless steels, the specified value of R,y (R,02) at room tempe-
rature (RT) may be used for temperatures less than or equal to 50 °C. Interpolation between 50 °C and 100 °C
shall be performed with the values of RT and 100 °C and using 20 °C as the starting point for interpolation. Above
100 °C linear interpolation shall be performed between the tabulated values given in the table.

4.2.2.2 As the impact properties may be affected by long or frequent holding of the material at elevated
temperatures, it is presupposed that the temperatures and periods of exposure to elevated temperatures be
recorded for review during in-service inspection. The influence of such exposure upon the lifetime expectancy shall
be estimated and recorded.

For operations such as drying and cleaning of pressure vessels, steels with specified low temperature properties
but without elevated temperature 0,2 % proof strength values may however be used at elevated temperatures for
drying and cleaning processes provided that the values of 0,2 % proof strength used in design calculations for
elevated temperatures shall be obtained by multiplying the specified minimum yield strength values at 20 °C by the
factor given in Table 4.2-1.
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Table 4.2-1 — Yield strength reduction factors for low temperature steels

Temperature T

Steel
100 °C 200 °C 250 °C 300 °C
Quenched and tempered 0,75 0,68 0,64 0,60
Normalised or thermomechanically treated 0,70 0,58 0,53 0,48

Interpolation shall be carried out as in 4.2.2.1.

4.2.3 Prevention of brittle fracture

The requirements in Annex B shall apply.
4.2.4 Design properties in the creep range
4.241 Creep properties of base material

For interpolation and extrapolation of creep properties given in the materials standard, see EN 13445-3:2009,
Clause 19.

When creep properties are not available from a materials standard, they shall be determined using EN 10291:2000.

4.24.2 Creep properties of weldments

Creep properties of weld joints subjected to stresses normal to the weld can differ significantly from those of the
base material.

For the design of vessels in the creep range, this is taken into account in EN 13445-3:2009 by making use of a
weld creep strength reduction factor z. obtained from tests on weldments. If no data are available, a default value

of z, is used.

An acceptable method to determine z, by cross-weld tests is given in Annex C (see also [17]).

4.2.5 Specific requirements for steels for fasteners
Fasteners include bolts, studs and nuts.

Free cutting steel shall not be used. Bolting made of carbon steel or Ni alloy ferritic steel with > 3,5 % nickel shall
not be used above 300 °C.

The specified minimum tensile strength of bar material of ferritic and martensitic steel for bolts shall not exceed
1 000 MPa. The minimum elongation of bar material after fracture shall be at least As = 14 %.

Impact requirements for ferritic and martensitic steels are specified in B.2.2.4.
Bolt material with a design temperature below — 160 °C shall be impact tested at - 196 °C.

Hydrogen embrittlement, fatigue or relaxation properties shall be taken into account where appropriate.
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NOTE 1  Detailed requirements on the surface condition and internal soundness of the bar can be necessary for some
applications.

NOTE2  Materials for fasteners compliant with the requirements of this standard should be certified on the basis of
EN 10204:2004.

4.3 Technical delivery conditions

4.31 European Standards
The European Standards for plates, strips, bars, tubes, forgings and castings for pressure purposes shall be used.
NOTE1  Table E.2-1 provides an overview on materials for pressure purposes specified in harmonised standards.

NOTE2 Table E.1-1 contains an informative summary of European Materials Standards referred to and of European
Standards covering components of pressure-bearing parts.

Special provisions due to fabrication and operation shall be taken into account, if appropriate.

4.3.2 European Approval for Materials

A material specified in an EMDS for pressure vessels shall only be used within its range of application and if 4.1
and 4.2 have been taken into consideration.

4.3.3 Particular material appraisals

Materials other than those specified in 4.3.1 and 4.3.2 may also be used provided that they have been undergone a
particular material appraisal and if 4.1 and 4.2 have been taken into consideration.

4.3.4 Clad products

Technical delivery conditions for clad products for pressure parts shall be in accordance with the requirements of
Annex D.

NOTE 1 European Standards specifying technical delivery conditions for clad products for pressure purposes are not
currently available.

NOTE2  Examples of national documents covering technical delivery condition for clad steels are given in [2] to [4].
4.3.5 Welding consumables

Technical delivery conditions for welding consumables used of pressure parts and attachments to pressure parts
shall be in accordance with EN 13479:2004 and EN 12074:2000.

NOTE Equivalent national/international specifications are accepted which fulfil the same criteria with respect to the
requirements for the Quality Assurance System and the requirements for manufacture, supply, distribution, test methods and
evaluation of consumables.

4.4 Marking

The marking of the products or delivery units shall ensure traceability between the product or delivery unit and the
inspection documents.

10
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For European standardised materials the marking shall fulfil the requirements of the relevant product standard.

For materials not contained in a European Standard the marking shall at least contain:

— the material specification (reference, material designation);

— the manufacturers name or mark;

— the stamp of the inspection representative, if applicable.

For material supplied with specific inspection the marking shall include an identification which permits the
correlation between the product or delivery unit and the relevant inspection document.

5 Requirements for materials to be used for non-pressure parts

For non-pressure parts, e.g. for supporting lugs, skirts, baffles and similar parts welded to pressure vessels,
material shall be used which are supplied to material specifications covering at least requirements for the chemical

composition and the tensile properties. These materials shall not limit the operating conditions of the material to
which they are attached.

11
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Annex A
(normative)

Grouping system for steels for pressure equipment

Steels shall be grouped as shown in Table A-1. The figures given in group 1 are referring to the ladle analysis of the
materials. The figures given in group 4 to 10 are based on the element content used in the designation of the
alloys.

Table A-1 — Grouping system for steels (extract from CR ISO 15608:2000)

Group Sub- Type of steel
group
1 Steels with a specified minimum yield strength 22.;; < 460 MPa? and with analysis in %:
Cc<0,25
Si<0,60
Mn < 1,70
Mo < 0,70P
S<0,045
P <0,045
Cu <0,40P
Ni < 0,5°
Cr<0,3(0,4 for castings)P
Nb < 0,05
V<0,12°
Ti<0,05
11 Steels with a specified minimum yield strength R y; < 275 MPa
1.2 Steels with a specified minimum yield strength 275 MPa < R.; < 360 MPa
13 Normalised fine grain steels with a specified minimum yield strength 2., > 360 MPa
1.4 Steels with improved atmospheric comosion resistance whose analysis may exceed the
requirements for the single elements as indicated under 1
2 Thermomechanically treated fine grain steels and cast steels with a specified minimum yield
strength R.,; > 360 MPa
21 Thermomechanically treated fine grain steels and cast steels with a specified minimum yield
strength 360 MPa < R.; < 460 MPa
2.2 Thermomechanically treated fine grain steels and cast steels with a specified minimum yield
strength R.; > 460 MPa
3 Quenched and tempered steels and precipitation hardened steels except stainless steels with a
specified minimum yield strength R.y > 360 MPa
3.1 Quenched and tempered steels with a specified minimum yield strength
360 MPa < R, < 690 MPa
32 Quenched and tempered steels with a specified minimum yield strength R.; > 690 MPa
33 Precipitation hardened steels except stainless steels

12
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Table A-1 (concluded)

Group gSrgSp Type of steel
4 Low vanadium alloyed Cr-Mo-(Ni) steels with Mo < 0,7 % and V<0,1 %
41 Steels with Cr< 0,3 % and Ni < 0,7 %
4.2 Steels with Cr< 0,7 % and Ni<1,5 %
5 Cr-Mo steels free of vanadium with C < 0,35 %°
5.1 Steels with 0,75 % < Cr<1,5 % and Mo < 0,7 %
52 Steelswith15% <Cr<35%and 0,7 <Mo <12 %
53 Steels with35 % <Cr<7,0% and 0,4 <Mo <0,7 %
5.4 Steels with 7,0 % <Cr<10 % and 0,7 <Mo < 1,2 %
6 High vanadium alloyed Cr-Mo-(Ni) steels
6.1 Steels with 0,3 % < Cr<0,75 %, Mo <0,7 % and V< 0,35 %
6.2 Steels with 0,75 % < Cr<3,5%, 0,7% <Mo <1,2% and V <0,35 %
6.3 Steels with 3,5 % < Cr<7,0 %, Mo <0,7 % and 0,45 % <V <0,55%
6.4 Steels with 7,0 % < Cr<12,5%, 0,7 % <M0<1,2% and V<0,35%
7 Ferritic, martensitic or precipitation hardened stainless steels with C<0,35% and
10,5 % <Cr<30%
71 Ferritic stainless steels
7.2 Martensitic stainless steels
7.3 Precipitation hardened stainless steels
8 Austenitic steels
8.1 Austenitic stainless steels with Cr <19 %
8.2 Austenitic stainless steels with Cr> 19 %
8.3 Manganese austenitic stainless steels with 4 % <Mn <12 %
9 Nickel alloyed steels with Ni < 10 %
9.1 Nickel alloyed steels with Ni < 3 %
9.2 Nickel alloyed steels with 3 % < Ni <8 %
9.3 Nickel alloyed steels with 8 % < Ni <10 %
10 Austenitic ferritic stainless steels (duplex)
10.1 Austenitic ferritic stainless steels with Cr <24 %
10.2 Austenitic ferritic stainless steels with Cr > 24 %

@ |n accordance with the specification of the steel product standards, K.;; may be replaced by Rpo,z or Ry 5.

boa higher value is accepted provided that Cr + Mo + Ni+ Cu+V <0,75 %.

C "Free of vanadium" means not deliberately added to the material.
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Annex B
(normative)

Requirements for prevention of brittle fracture at low temperatures

B.1 General

This annex distinguishes between pressure equipment that has design temperature for normal operation higher or
lower than 50 °C.

For pressure equipment with normal operation temperatures higher than 50 °C B.5 applies. If B.5 is not applicable,
the following rules for lower normal operation temperatures shall be used.

For pressure equipment with design temperature equal to or less than 50 °C this annex specifies three alternative
methods for establishing criteria for the prevention of low temperature brittle fracture? of steels in the form of plate,
strip, tubes, fittings, forgings, castings, flanges, fasteners and weldments used in pressure parts. The criteria are
based on impact energy requirements at specified temperatures for the base material, heat affected zone (including
the fusion line) and weld metals.

The three methods are:
Method 1 Code of Practice:

a) Technical requirements based on the choice of Tr = T,z as specified in harmonised European
Material Standards and on the assumption that it is possible to achieve these minimum
properties after fabrication. Calculated from the principles of fracture mechanics used for method
2 for C and CMn steels with yield strength < 460 MPa and

b) based on operating experience for Ni-alloyed steels with Ni > 3 % up to 9 %, for austenitic steels
and for bolts and nuts.

Method 2 Method developed from the principles of fracture mechanics and from operating experiences:

A more flexible approach than method 1 for derivation of technical requirements applicable to C,
CMn and low alloy ferritic steels with a specified minimum vyield strength < 500 MPa and for
austenitic-ferritic steels with a specified minimum yield strength <550 MPa. This method can be
applied for these steels to a wider range of thicknesses and temperatures than method 1 because Tr
must not be equal to Ty, (see Figures B.2—1 to B.2-11). In addition, for ferritic steels with max 355
MPa in PWHT condition operation experience was considered for higher thicknesses.

Method 3 The application of a fracture mechanics analysis. This general method is applicable to cases not
covered by methods 1 or 2. This method may also be used to justify deviations from the
requirements of method 1 or 2. Only general guidance is given on the use of this method which shall
only be used in agreement with the parties concerned.
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Each of the three methods may be used independently. It is only necessary to satisfy the requirement of any one
method.

All applicable combinations of the temperatures 73, (minimum metal temperature) and 75 (temperature adjustment
term) shall be considered and the lowest possible Tkz-value (design reference temperature) shall be used for the
determination of the required material impact test temperature.

NOTE For definitions of temperature terms see 3.1.1 t0 3.1.4.

B.2 Material selection and impact energy requirements

B.2.1 Introduction

The methods specified in B.2.2 (method 1) or B.2.3 (method 2) shall be used to determine the impact energy
required to avoid brittle fracture. Alternatively, B.2.4 (method 3) may be used to determine the required toughness.
The method used shall be fully documented, in order to ensure that compliance can be verified.

Reference thickness for constructional details is defined in Table B.4-1.
B.2.2 Method 1

B.2.2.1 General

Method 1 allows the selection of materials taken from harmonised European material standards with regard to
prevention of brittie fracture. Tabie B.2-1 gives an overview to the foliowing tabies by sieei type and product form.

The weld metal, the heat affected zone and other parts affected by manufacturing processes shall satisfy the same
impact energy requirements as the guaranteed minimum properties for the base material at 7 given in the tables.

The Table lists design reference temperatures for maximum thickness at given strength levels represented by
steels from harmonised European material standards with guaranteed minimum strength and impact properties.
Where it is not possible to achieve these minimum properties after fabrication, a tougher starting material shall be
selected.

Table B.2-1 — Guide to material selection

Table Material or product form Steel group Clause
B.2-2 Plates and strips Ferritic steels B.2.2.2
B.2-3 Seamless and welded pipes

B.2-4 Bars

B.2-5 Forgings

B.2-6 Ni alloyed steels (1,5 < Ni <5 %) Ferritic steels B.2.2.3
B.2-7 Ni-alloyed steel (9 % Ni)

B.2-8 Ferritic steels B2.2.4
B.2-9 Bolts and nuts Austenitic steels

B.2-10

B.2-11 Austenitic steel grades Austenitic steels B.2.2.5

15
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NOTE Requirements for austenitic-ferritic steels are only given in B.2.3 {method 2).
Where test pieces of at least 5 mm wide can not be obtained the material need not be subject to impact testing.

Values of the design reference temperature 7, shall be calculated from the metal temperature 7\, using the values
of the temperature adjustment 7 given in Table B.2-12.

B.2.2.2 Ferritic steels

Tables B.2-2 to B.2-5 list ferritic steels taken from harmonised European material standards with specified impact
properties below —10 °C.

The tabulated value of 7r is based on the impact test temperature 7y for Ki' =27 J.

Table B.2-2 — General requirements for prevention of brittle
fracture with reference thickness for plates and strips

Plates and Strips
No. |European Grade Material Max. reference Design Material Remarks
as per | Standard No. thickness reference group to
Table €g temperature | CR ISO
E.2-1 AW | PWHT Tr (°C) 15608:2000
1 EN P235GH 1.0345 35 90 11
2 10028- P265GH 1.0425 35 75 —20 ’
3 2:2003 P295GH 1.0481 35 65 12
4 P355GH 1.0473 35 55 ’
29 P275NH 1.0487 35 75 -20
30 P275NLA1 1.0488 35 75 —40 1.1
31 EN P275NL2 1.1104 35 90 - 50
32 10028- P355N 1.0562 35 55 -20
33 3:2003 P355NH 1.0565 35 55 -20 12
34 P355NL1 1.0566 35 55 -40 ’
35 P355NL2 1.1108 35 55 =50
39 EN 11MnNi5-3 1.6212 35 S0 -80
40 10028- | 13MnNi8-3 1.6217 35 50 -80 9.1
41 4:2003 15NiMn6 1.6228 35 50 - 80
50 P355M 1.8821 35 - -20 2
51 EN P355ML1 7.8832 35 - —4Q 1.2 @
52 10028- P355ML2 1.8833 35 - -50 >
53 5:2003 P420M 1.8824 35 - -20 &
54 ’ P420MLA1 1.8835 35 - -40 21 @
55 P420ML2 1.8828 35 - =50 )
59 EN P355Q 1.8866 35 80 -20
60 10028- P355QH 1.8867 35 60 -20 12
61 6:2003 P355QL1 1.8868 35 80 - 40 ’
62 ' P355QL2 1.8869 35 &0 - 60
®  TMCP steels shall not be Post Weld Heat Treated
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Table B.2-3 — General requirements for prevention of brittle fracture
with reference thickness for seamless and welded tubes

Seamless and welded tubes

No. European Grade Material Max. reference Design Material Remarks
as per | Standard No. thickness reference group to
Table eg temperature CRISO
E.2-1 AW | PWHT 7= (°C) 15608:2000
231 P275NL1 1.0488 35 75 - 40 11
232 EN P275NL2 1.1104 35 75 - 50 )
233 10216- P355N 1.0562 35 55 w20
234 3:2002 P355NH 1.0565 35 85 =20 1.2
235 P355NL1 1.0566 35 55 - 40 ’
236 P355NL2 1.1106 35 55 =50
248 P215NL 1.0451 10 10 -40 a
249 EN P2550L 1.0452 35 40 - 50 1.1
250 10216- P265NL 1.0453 25 25 —-40
251 4:2002 26CrMo4-2 1.7219 15 40 - 60 51
252 ’ 11MnNi5-3 1.6212 35 40 -80 9.1
253 13MnNiB-3 1.6217 35 40 -860 9.1
306 P275NL1 1.0488 35 40 —40 1.1
307 EN P275NL2 1.1104 35 40 -50 )
308 10217- P355N 1.0562 35 40 -20
309 3:2002 P355NH 1.0565 35 40 - 20 12
310 ) P355NL1 1.0566 35 40 - 40 ’
311 P355NL2 1.1106 35 40 -50
316 EN P215NL 1.0451 10 10 —-40 1.1 a
N7 10217- P265NL 1.0453 16 16 - 40 1.1 =
4:2002
321 EN P215NL 1.0451 10 10 -40 1.1 2
322 10217- P2&5NL 1.0453 25 25 -40 1.1 al
6:2002

@ Thickness fimitation results from wall thickness limitation in the Eurcpean material standard and in the European component

standards respectively.
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Table B.2-4 — General requirements for prevention of
brittle fracture with reference thickness for bars

Bars

No. European Grade Material | Max. reference Design Material Remarks
as per | Standard No. thickness reference group to
Table en temperature | CRISO
E.2-1 AW | PWHT 7 (°C) 15608:2000

147 EN P275NH | 1.0487 35 75 1.1

148 10273:2007 P355NH | 1.0565 35 55 -20 1.2

150 ’ P355QH | 1.8867 35 55 1.2

Table B.2-5 — General requirements for prevention of
brittle fracture with reference thickness for forgings

Forgings

No. European Grade Material Max. ref.. Design Matenal Remarks
as per | Standard No. thickness reference group to
Tahle e temperature | CRISO
E.2-1 AW | PWHT 7= (°C} 15608:2000

367 EN 10222- | 13MnNi6-3 | 1.6217 35 70 - 60 9.1

369 3:1988 15NiMIné 1.6228 35 50 — 80 9.1

378 EN 10222- P285QH 1.0478 35 85 —-20 1.2

380 4:1988 P355QH1 1.0571 35 60 =20 1.2

382 P420QH 1.8936 35 50 —-20 3.1

B.2.2.3 Ni-alloyed steels {Ni> 1,5 %}

Table B.2-6 lists Ni altoyed steeis up to and including 5 % Nickel taken from harmonised Europeas material
standards.

Table B.2-7 lists Ni alleyed steels with 9 % Nickel taken from harmoenised European material standands.

The tabulated value of 7x is based on the impact test temperature 7\, for K1°= 27 J.
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Table B.2-8 — General requirements for prevention of brittle fracture with
reference thickness for Ni-alloyed steels with 1,5 % <Ni<5 %

Ni-alloyed steel, 1,5 % < Ni®*<5 %
No. European Grade Material | Max. reference Design Material Remarks
as per | Standard No. thickness reference group to
Table en temperature | CRISO
E.2-1 AW | PWHT | 7x(°C) |15608:2000
plates and strips
42 10028- 12Ni14 1.5637 | 35 30 - 100 6.9 °)
43 4:2003 X12Ni5 1.5680 35 80 —-120 )
seamless tubes
254 12Nil4 25 — ~100 b}
- 1.5637 5
255 EN 10218- 12Ni14 35 40 - 90 9.0
258 4:2001 X12Ni5 1 5680 |25 - -120 )
257 X12Ni5 ‘ 35 40 - 110
forgings
370 12Ni14 35 — b)
371 12Ni14 1.5637 | 35 50 - 100 o
372 | Ty 19222 o4 35 | 70 9.2 B
373 ' X12Nib 1.5680 35 — —120
374 X12Ni5 ’ 35 50
8} Nicke! content is nominal.
) If used at— 105 °C (e. g. ethylene application), then 27 J shall be guaranteed at this temperature.
NOTE Thickness limitation result from wall thickness limitation in European material standards.
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Table B.2—-7 — General requirements for prevention of brittle fracture
with reference thickness for Ni-alloyed steels with 9 % Ni

9 % - Ni ? alloys

No. | European Grade Material | Max. reference Design Material Remarks
as per | Standard No. thickness reference group to
Table &5 temperature CRISO
E.21 AW | PWHT TR (°C) 15608:2000

plates and strips

44 10028- X8Ni9 1.5662 b —196 93

48 4:2003 XTNi9 1.5663 )

seamless tubes

258 | EN 10216- X10Ni9 )

4:2001 1.5682 — -196 93
forgings

375 | EN 10222- X8Nig v

31998 1.5662 — -196 9.3

3 Nickel content is nominal.

b)

Materials can be used to maximum thickness permitted in harmonised European material standards.

B.2.24 Bolts and nuts

For other bolts and nwis than given in Table B.2-8 a specified impact energy of minimum 40 J is required at
fre=RTfor7,=2>-10°C.

If 7y is lower than —10 °C, specified impact energy of minimum 40 J is required at 7y < 7\,.

Except bolting material made from austenitic staintess steels specified in Table B.2-9 and B.2-10, bolting material
with a design temperature below —160 °C shall be impact tested at —196 °C,

Table B.2-8 — General requirements for prevention of brittle fracture
with reference thickness for nuts and bolts for TM = <10 °C

European Standard Type of Thickness Impact test KV for | Test temperature /
material ¥ limitation Tu2-10°C value
EN 10269:1999 All steals According to According to According to
EN 10269:1995 EN 10268:1999, EN 10289:1999,
Table 4 Table 4

EN ISO 898-1:1999 5.6 M=39 M> 18 +20°C/40J
8.8 M <39 Mz16 +20°C/52J

EN 20898-2:1993 5 M<38 None —

8 M<38 None —

_a@arﬁng material shall comply with EN 10289:1988.
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Table B.2-9 — General requirements for prevention of brittle fracture with reference
thickness for nuts and bolts, bolting material according to EN 10269:1999

Type of material Thickness Impact test Tm Remark
limitation
1.4307, 1.4301, According to According to -196 °C Verification required
1.4303, 1.4404, EN 10269:1999, EN 10269:1999, for diameter or
1.4401, 1.4948, Table 7 Table 4 thickness > 20mm
1.4919, 1.4941,
1.4980 a)
1.4429, 1.4910, According to According to -273°C Verification required
EN 10269:1999, EN 10269:1999, for diameter or
Table 7 Table 4 thickness > 20mm
1.5523,1.1133 According to According to -20°C —
1.6563 EN 10269:1999, EN 10269:1999,
Table 7 Table 7
1.7218 d <60 mm According to —-60°C —
60<d<100mm | EN 10209:1999, ~50°C
Table 7
1.6582, 1.6580, According to According to —-40°C —
EN 10269:1999, EN 10269:1999,
1.7225
Table 7 Table 7
1.5680 d<45mm According to -120°C —
- EN 10269:1999, 1400
45 <d <75 mm Table 7 110 °C
1.5662 According to According to -196 °C —
EN 10269:1999, EN 10269:1999,
Table 7 Table 7 at- 196°C

a) When used at -273

°C, verification testing at -196 °C according to Table 7 of EN 10269:1999 is required.

Table B.2-10 — General requirements for prevention of brittle fracture
with reference thickness for nuts and bolts

Standard Type of material @ Thickness limitation Tm Impact test
EN I1SO 3506-1:1997 A2, A3 50 M< 39 -196 °C None
70 M<24
EN ISO 3506-1:1997 A4, A5 50 M < 39 -60°C® None
70 M<24
EN ISO 3506-2:1997 A2, A3, 50 M<39 -196 °C None
A4, A5
70 M<24

a Starting material shall comply with EN 10269:1999.

B)  _ 196 °C for studs
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B.2.2.5 Lowest minimum metal temperatures for austenitic stainless steels

Solution annealed austenitic stainless steels according to Table B.2-11 can be applied down to temperature 7,
without impact testing, except when impact testing is required by the material standard. E.g. EN 10028-7 requires
impact testing at room temperature above 20 mm thickness for use at cryogenic temperatures (below -75 °C
according to EN 10028-7:2007).

Table B.2-11 — Austenitic stainless steels and their lowest minimum metal
temperature TM

Material ':]":;f;':: Ty (in °C)
X1NiCrMoCu 31-27-4 1.4563
X1CrNiMoN 25-22-2 1.4466
X1CrNi 25-21 1.4335
X2CrNiMoN 17-13-3 1.4429
X2CrNiMoN 17-11-2 1.4406
X2CrNiMoN 18-12-4 1.4434 m2re
X2CrNiMo 18-15-4 1.4438
X2CrNiN 18-10 1.4311
X2CrNiMo 18-14-3 1.4435
X2CrNi 19-11 1.4306
X6CINITi 18-10 1.4541
X1CrNiMoCuN 25-25-5 1.4537
X1NiCrMoCuN 25-20-7 1.4529
X1CrNiMoCuN 20-18-7 1.4547
X1NiCrMoCu 25-20-5 1.4539
X2CrNiMoN 17-13-5 1.4439
X6CrNiMoTi 17-12-2 1.4571
X3CrNiMo 17-13-3 1.4436
X6CINiMOND 17-12-2 1.4580
X2CrNiMo 17-12-3 1.4432
X5CrNiMo 17-12-2 1.4401 - 196
X2CrNiMo 17-12-2 1.4404
X6CrNiNb 18-10 1.4550
X5CrNi 18-10 1.4301
X2CrNi 18-9 1.4307
GX5CNig-10 1.4308
GX5CINiM019-11-2 1.4408
GX2NICrM028-20-2 1.4458
GX2CINi19-11 1.4309
GX2CiNiM019-11-2 1.4409
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Where the design temperature is below -105 °C weld metal and heat affected zones for austenitic stainless steels
shall meet additional requirements of EN 13445-4:2008, clause 8.

B.2.2.6 Temperature adjustment

Ts is a temperature adjustment which can be used under the conditions given in Table B.2-12.

Table B.2-12 — Temperature adjustment 7;

Ratio of pressure induced principal membrane stress
. and Membrane stress b
Condition maximum allowable design stress
>75% >50%<75% <50 % < 50 MPa
Non welded, 0°C +10°C +25°C +50 °C
post-weld heat
treated
condition @
As-welded condition 0°C 0°C 0°C +40 °C
and reference
thickness
<35 mm

a Also applicable for equipment where all nozzles and non-temporary welded attachments are first
welded to vessel components and these sub-assemblies are post-weld heat treated before being
assembled into the equipment by butt-welding, but the main seams are not subsequently post-weld

l‘\na" trantad
1odi ucdicu.

b The membrane stress should take account of internal and external pressure and dead weight. For
walls and pipes of heat exchangers the restraint of free end displacement of the heat exchanger pipes
should also be taken into account.

B.2.3 Method 2

B.2.3.1 General

This method 2 applies to C, CMn, fine grain steels, Ni-alloyed steels with not more than 1,5 % of Ni with a specified
minimum yield strength < 500 MPa and austenitic-ferritic steels with a specified minimum yield strength < 550 MPa.
This method 2, based on fracture mechanics [16] [32] can be used to determine the requirements to avoid brittle
fracture in these steels, and may be used at a design reference temperature 7 which is lower than the value
derived by method 1. In this procedure the design reference temperature 7y is not equal to the impact test
temperature 7xv. The diagrams show the relationship between 7z and 7xy depending on reference thickness and
strength level. Distinction is made for as-welded (AW) and post weld heat treated (PVWWHT) condition. This method
does not apply to thermomechanically-rolled steels thicker than 35 mm.

Reference thickness eg, for constructional details is defined in Table B.4-1.

Parent material, welds and HAZ shall meet the impact energy K}’ at impact test temperature 7%, Table B.2—13 and
B.2-14 show which figure shall be used to determine the impact test temperature Ty or the design reference
temperature 7%. The condition "non-welded" shall be treated as the condition PWHT.

If impact energy KJ’ requirement of 40 J instead of 27 J is used, then the impact test temperature 7y can be
increased by 10 °C or 7 can be reduced by 10 °C.
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Linear interpolation between strength and thickness levels given in the Figures B.2-1 to B.2-11 is allowed.
Alternatively the next higher strength class or wall thickness can be used. Lower test temperatures than 7xy are
admissible for the same requirements.

The dashed lines in Figure B.2-1 and Figure B.2-3 apply to a wall thickness up to and including 110 mm when
impact values K17 of 40 J are obtained at 7kv.

The temperature adjustment given in Table B.2—12 applies also to method 2. Extrapolations for temperature ranges
beyond the temperature ranges as given in the nomograms are not permissible.

Table B.2-13 — Impact energy requirements for C, CMn, fine grain steels,
Ni-alloyed steels with not more than 1,5 % Ni

Specified minimum yield Required impact energy K . . .
strength of base material (on 1’( gsrtn;r)ri]ef:;s(; mm Figure defining required Tiy
MPa J postr:lwoglziN ﬁledeﬁdtrz;ted As welded
R, < 265 27 B.2-1 B.2-2
R, < 355 27 B.2-3 B.2-4
R, <460 40 B.2-5 B.2-6
R, <500 40 B.2-7 B.2-8

NOTE: The dashed lines in Figures B.2-1 and B.2-3 shall only be used for XK'= 40 J.

Table B.2-14 — Impact energy requirements for austenitic-ferritic stainless steels

B e o e ey | Fows domning reured
MPa J for all applications
R. <385 40 B.2-9
R. <465 40 B.2-10
K. <550 40 B.2-11

B.2.3.2 Procedure for base material less than 10 mm thick

T values and Ty values shall be in accordance with Figures B.2-1 to B.2-11. The impact energy requirements
are as specified in Tables B.2-13 and B.2—-14.

For wall thicknesses < 10 mm the curve for 10 mm shall be used.

The required energies for the sub-sized specimens are given in Table B.3-1.
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B.2.3.3 Nomograms for Method 2

40 ! ! ! !
ool 265 MPa, PWHT R

Key
Tr design reference temperature
Txy material impact test temperature
ep reference thickness
Figure B.2-1 — METHOD 2: Design reference temperature and impact test temperature, post weld heat
treated (PWHT) condition, for R, £ 265 MPa and KV > 27 J. Dashed line only to be used for K> 40 J and for
thickness from 75 mm up to and including 110 mm
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Key
7r design reference temperature
Tkv material impact test temperature
eB reference thickness
Figure B.2-2 — METHOD 2: Design reference temperature and impact test temperature as-welded (AW)
condition, for Rt < 265 MPa and KVZ.27 J
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Key
TR design reference temperature

7kv material impact test temperature
eB reference thickness

Figure B.2-3 — METHOD 2: Design reference temperature and impact test temperature
post weld heat treated (PWHT) condition, Rt < 355 MPa and KVZ 27 J. Dashed line only to be used for
KVZ 40 J and for thickness from 55 mm up to and including 110 mm
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Key

7r design reference temperature
rkv material impact test temperature
<h reference thickness

Figure B.2-4 — METHOD 2: Design reference temperature and impact test temperature as-welded (AW)
condition, Rt <355 MPa and Al > 27 J
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Key

7r design reference temperature
7kv material impact test temperature
eB reference thickness

Figure B.2-5 — METHOD 2: Design reference temperature and impact test temperature post weld heat
treated (PWHT) condition, /f( < 460 MPa and KVz. 40 J
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Key

TR design reference temperature
7wv material impact test temperature
eB reference thickness

Figure B.2-6 — METHOD 2: Design reference temperature and impact test temperature as-welded (AW)
condition, RC<460 MPa and AT £40J
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7r design reference temperature
7w material impact test temperature
es reference thickness

Figure B.2-7 — METHOD 2: Design reference temperature and impact test temperature post weld heat
treated (PWHT) condition, /2. < 500 MPa and KV " 40 J
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Key

7k design reference temperature
'y material impact test temperature
B reference thickness

Figure B.2-8 — METHOD 2: Design reference temperature and impact test temperature as-welded (AW)
condition, Rc< 500 MPa and A T 40J

32



CTB EN 13445-2-2009

Key

rR design reference temperature

lky material impact test temperature
<B reference thickness

Figure B.2-9 — METHOD 2: Design reference temperature and impact test temperature for austenitic-ferritic
steels, tB”~ 50 mm, Rt = 385 MPa and A'KE 40 J
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Key

r R design reference temperature

7kv. material impact test temperature
eB reference thickness

Figure B.2-10 — METHOD 2: Design reference temperature and impact test temperature for austenitic-ferritic
steels, eB< 50 mm, /2. = 465 MPa and KV> 40 J
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Key

TK design reference temperature
7kv material impact test temperature
eB reference thickness

Figure B.2-11 — METHOD 2: Design reference temperature and impact test temperature for austenitic-ferritic
steels, 20 50 mm, Re= 550 MPa and KVz 40 J

B.2.4 Method 3 — Fracture mechanics analysis

B.2.4.1 General

A fracture mechanics analysis may be used by the manufacturer as a basis for determining the suitability of
particular vessels for their intended use for the following:

a) materials not currently covered by harmonised European standards;
b) those cases where the requirements of methods 1 and 2 for low temperature applications cannot be satisfied,;

c¢) when imperfections which are outside the acceptance criteria for the non-destructive testing specified in
EN 13445-5:2009 are detected;
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d) where it is proposed to use materials in thickness thicker than permitted by the low temperature requirements.
NOTE Guidance on fracture mechanics analysis is given in publications [5] to [10] listed in the bibliography.
Such analyses shall be undertaken in accordance with the requirements of B.2.4.2 to B.2.4.5.

B.2.4.2 Fracture toughness properties shall be obtained in accordance with fracture toughness testing proce-
dures using full-thickness single-edge notched-bend specimens or equivalent compact tension tests with fatigue
cracks located through thickness in the weld centre-line and in parent material. Further test sampling of heat
affected zone regions shall also be specified; particularly when fatigue or some other in-service crack growth
mechanism may be significant.

When HAZ tests are specified special considerations are necessary with regard to the placement of the notch and
metallurgical sectioning subsequent to testing.

B.2.4.3 For material not covered by the low temperature requirements of methods 1 or 2, a similar level of
tolerance to fracture can be obtained by specifying fracture toughness requirements determined from the use of
assessment procedures such as in [8] [9] with a reference defect size as determined by the manufacturer (e.g. a
through wall flaw of total length equal to 10 mm, or a quarter wall thickness surface flaw with length six times its
depth) and inputs of an equivalent stress (or strain) relating to the hydraulic test condition, for a defect in a region of
stress concentration and subject to residual stresses equivalent to the room temperature yield strength of the base
material for as welded components, or 30 % of yield for post weld heat treated components.

B.24.4 If non-destructive testing methods are employed which allow accurate sizing of defects, these values,
together with information on the stress state of the critical regions in the vessel, shall be used with appropriate
fracture assessment procedures to specify more accurate toughness requirements than those specified by
method 1 or 2.

B.2.4.5 For materials which are covered by the low temperature requirements for method 1 or 2, but where the
Charpy impact energy requirements cannot be met, a fitness-for-purpose assessment using representative fracture
toughness data and inspection requirements may be employed to determine the integrity of the vessel for its
intended use.

B.3 General test requirements

B.3.1 General

Where impact tests are required Charpy-V-notch tests shall be performed in accordance with EN 10045-1:1990.
The impact energy requirements shall be met in the base material, heat affected zone and weld metal.

The specimen position shall be in accordance with the specifications in the technical delivery conditions of the
product form for materials for pressure equipment. For welded joints the specimen position for weld metal and HAZ
shall be in accordance with EN 13445-4:2009.

From each sample three specimens shall be tested for each of the required positions and material impact test

temperature Txy. The mean value of the three specimens shall be at least equal to the impact energy requirement.
Only one specimen may show a lower value, but this value shall not be less than 70 % of this requirement.

36



CTB EN 13445-2-2009

The required values for base material shall refer to the transverse direction. If geometry does not allow to extract
specimen in the transverse direction the impact energy values shall be taken from tests in the longitudinal direction.
The minimum impact energy requirements specified for transverse test pieces shall then be multiplied by the factor

1,5 for C, CMn, fine grained, low alloyed steels and high strength steels.

B.3.2 Sub-sized specimens

If sub-sized Charpy specimens shall be used, the measured value of the Charpy energy shall be proportionally
converted to the reference specimen thickness of 10 mm. Table B.3—1 gives an example for 7,5 mm and 5 mm
thick specimens. Where test pieces at least 5 mm wide cannot be obtained, the material shall not be subject to

impact testing.

Table B.3-1 — Impact requirements for sub-sized Charpy-V-notched
specimen if the base material is less than 10 mm thick

Reference value

Sub sized specimen

10 mm x 10 mm

Specimen geometry

10 mmx 7,5 mm

10 mm x 5 mm

Minimum impact energy
J

27

20

14

40

30

20

If full size Charpy specimen can not be extracted from components and welds sub-sized specimens shall be tested.
To represent the behaviour of a full thickness specimen a lower impact test temperature shall be applied. The
temperature shifts shall be in accordance with Table B.3-2.

Impact tests should be performed on the maximum thickness which can be extracted from the component under

consideration.

Table B.3-2 — Equivalent impact energy requirements when sub-sized specimens
are extracted from thicker sections

Required . . . .
impact energy Specimen geometry Sub-sized specimen requirement
. o ; Shift of impact test
K7 K7 Specimen geometry temperature
J mm J mm °C
20 7,5 x 10 TKV - 5
2 10x10 14 5.0 x 10 Ty - 20
30 7,5 x 10 TKV - 5
40 1010 20 5010 Tev - 20
20 7,5x10 14 50x10 Txv—15
30 7,5x%10 20 50x10 Ty — 15
14 50x10 — — —
20 50x10 — — —
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B.4 Welds

B.4.1 General

When materials are to be joined by welding, the choice of welding consumables and welding procedures shall
ensure that in addition to the requirements of EN 13445-4:2009 the required impact energy properties are achieved
in weld metal and heat affected zone regions, when tested in accordance with B.3.

The required impact energy shall be at least equal to the specified minimum impact energy for the base metal. The
requirements of method 1 or 2 shall be met.

B.4.2 Welding procedure qualification

Welding procedure qualification shall be performed in accordance with EN 13445-4:2009.

B.4.3 Production test plates

For ferritic and austenitic-ferritic steels weld production test plates shall be performed in accordance with
EN 13445-4:2009.

B.5 Materials for use at elevated temperatures

B.5.1 General

B.5 applies for pressure equipment:

— with design temperature for normal operation higher than 50 °C and where

— material temperature at start up, shut down and at possible process upsets is not lower than — 10 °C and
— start up and shut down procedure is under controlled conditions as given in B.5.4 and

— conditions for pressure test as specified in B.5.5 are fulfilled

If any of these requirements is not satisfied the methods for low temperature materials shall be applied.

NOTE The limitation regarding start-up and shut-down, process upsets and pressure test are not applicable to austenitic
stainless steels.

B.5.2 Materials

Materials shall have a specified minimum impact energy measured on a standard Charpy-V-notch impact test
specimen (see EN 10045-1:1990) as follows:

— > 27 J for femritic steels;
— 240 J for steels of material group 8, 9.3 and 10

at a temperature not higher than 20 °C.
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B.5.3 Welding procedure qualification and production test plates
Welding procedure qualification shall be performed in accordance with EN 13445-4:2009.

The weld production test plate shall be performed in accordance with EN 13445-4:2009.

B.5.4 Start up and shut down procedure

To avoid brittle fracture occurrence of pressure equipment made of ferritic or austenitic-ferritic steels during start-up
and shut-down procedures, the pressure shall not exceed 50 % of the design pressure at temperatures lower than
20 °C.

This start-up and shut-down procedure need not to be considered, if the evaluation of the specified minimum
impact values against method 2 allows design pressures at lower temperatures.

B.5.5 Pressure test

Hydrostatic pressure test of pressure vessels made of ferritic or austenitic-ferritic steels shall not be carried out at
material temperatures lower than 10 °C.

This temperature limitation needs not to be considered, if the evaluation of the specified minimum impact values
against method 2 allows design pressures at lower temperatures.
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Table B.4-1 — Reference thickness ¢;

as-welded (AW) Reference thickness
No. Construction detail or post weld heat
treated (PWHT)
Part A Weld Part B
1 | Butt welded components of
unequal thickness
ez
check es in
I T max. Figures
/d - AW e en B.2—2,
S el RNy i B.2-4,
/ 1.4 max. B.2-6,B.2-8 %
A B
g 7k
PWHT €1 € e3
2 |Branches and nozzles
]
AW € €y ]
v
B ¢
/
Sl IENNNNNAN PWHT e e e
3
£
et e Ol e3,
AW € if thicker er
B\_“Z/
@ k < é e
5 2 0l e3,
J PWHT €2 if thicker €
4 LT
€7 or €3,
N AW €2 if thicker 1
N 5 PWHT e ores !
N if thicker
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No.

Construction detail

as-welded (AW)
or post weld heat|

Reference thickness

treated (PWHT)

Part A

Weld

Part B

23,
A
/“"“*r—

AW

e3

e> 0r ez,
if thicker

ez

PWHT

€3

ey 0r ez,
if thicker

€2

>
=
=,

€1

Ar o JdA

Of epg4

if thicker

PWHT

]

€

91a
or eid4,
if thicker
if necessary
check e4 in
Figures
B.2—1,
B.2-3,
B.2-5,
B2-72

AW

€2

€3

e30r ed4,
if thicker ,

PWHT

€2

€3

e3 aor ed4,
if thicker
if necessary
check e in
Figures
B.2-1,
B.2-3,
B.2-5,
B.2-72

41



CTB EN 13445-2-2009

42

No.

8

10

Construction detail

Slip-on and plate flangesc

Forged or cast welding neck flanges °©

as-welded (AW) Reference thickness
or post weld heat

treated (PWHT)
Part A Weld Part B

t?22a
check c\/4 in
Figures
AW B.2-2, e2 v1
B.2—4,
B.2-6,
B.2-8 a

e2or tV4,

PWHT if thicker

fi



No.

ik

12

13

Construction detail

Pad-type flanges

Flat ends

CTB EN 13445-2-2009

as-welded (AW) Reference thickness
or post weld heat
treated (PWHT)

Part A Weld Part B
e2a
check e/4 in
Figures .
AW B.2-2, * el
B.2-4,
B.2-6,
B.2-8 a
e2a 4,
PWHT if thicker n ei
eX4orei,
AW if thicker
k4 orei,
PWHT if thicker
e2or check
e,U, in
Figures
AW e2 e2 B.2-2,
B.2-4,
B.2-6,
B.2-8
e2or eJA
PWHT 2 if thicker
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as-welded (AW) Reference thickness
No. Construction detail or post weld heat
treated (PWHT)
Part A Weld Part B
14  Covers and blind flanges
A
AW [n. a.] [n. a.] [n.a]
PWHT /A [n. a.] [n.al]
16
A
aaz,
AW if thicker ©
/4 or 2,
PWHT if thicker 2
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as-welded (AW) Reference thickness
No. Construction detail or post weld heat
treated (PWHT)
Part A Weld Part B
20 Tube-to-tube plate connection
AW [n. a.] *1
PWHT b -
NOTE 1 [n. a] means "not applicable".
NOTE 2 t'i, <2 and cz refer to the nominal thickness of the various components shown in the figures.

1 efmay be measured radially if that gives an advantage.

The minimum test temperature of the two conditions: é€6(AW), (PWHT) shall be taken.

b
Reference thickness of part A is unaffected by this connection.

¢ Forwelding neck flanges and slip on flanges according to EN 1092-1:2007, K shall be as given in EN 1092-1

46



CTB EN 13445-2-2009

Annex C
(informative)

Procedure for determination of the weld creep strength reduction factor
(WCSRF)

The WCSRF will be taken as 1 when all the following conditions are fulfilled by the steel manufacturer:

C.1 Stress rupture tests on weldments made on specimens of the same steel products as used in the vessel and
which are comparable as regards consumable shall be carried out according to the European Creep Collaborative
Committee (E.C.C.C.) Recommendations [18].

C.2 Two test temperatures shall be selected within a range of +/- 30 °C about the mean design temperature. At
each of these temperatures, creep tests shall be carried out at stresses selected to give durations up to 1/3 of the
creep design life (typically 1000, 3000, 10000, 30000, 60000, 100000 h, etc.). It has to be shown that the lower limit
of the achieved creep values of the welded joint are not lower than the lower accepted scatter band (- 20 %) of
specified mean values of the creep strength of the base material according to the materials standard. However if
the failure is located in the Heat Affected Zone (HAZ), extrapolation is not allowed without further testing at longer
times showing no further apparent decrease. In this case extrapolation may be made by a factor equivalent to the
factor showing stabilised conditions used in these longer tests.

C.3 When no cracking in the HAZ has been found in the tests prescribed above, an additional set of tests at a
higher temperature shall be made with the value of the Larson Miller Parameter (LMP) equal to or greater than that
at the extrapolation point. This testing shall be made to confirm that the location of the failure does not change from
the base material to HAZ. The temperature shall ideally be no more than 50 °C greater than the higher temperature
test in C.2 (in order to avoid an unacceptable modification of the microstructure). The stress shall lead to a
minimum testing time of 10kh. The temperature and testing time shall be selected so that the creep Time
Temperature Parameter (TTP) e.g. Larson Miller Parameter (LMP) in these tests is at least the value at the
extrapolation point (time and temperature). A minimum of 3 samples shall be tested. The fracture location of the
creep specimens shall be checked by microscopic examination.

C.4 If fracture location of the creep specimens in C.3 is within the base material, the WCSRF may be taken as
unity for a time equal to the time achieved in the tests in C.2 multiplied by a maximum of 3.

C.5 When the creep strength properties of cross weld specimens fall below the minimum value given in the

scatter band a specific weld reduction factor can be used based on the ratio of the average value of the creep
strength compared to 80 % of the mean value of the base material.
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Annex D
(informative)

Technical delivery conditions for clad products for pressure purposes

D.1 Introductory note

Until a European Standard for clad steel products for pressure purposes is available, the requirements for the
technical delivery conditions of such products should form the basis for an agreement of the parties involved.

D.2 Requirements for the material
For the material of clad products the relevant conditions of EN 13445-2:2009 should apply.

In addition, where appropriate, requirements for impact tests of the kind described in clause D.4, item b, should be
agreed at the time of enquiry and order.

D.3 Requirements for the deposited material
Clad steels should comply with the following general requirements:

In the case of clad steels where the cladding has a lower degree of elasticity than that of the base metal, a tensile
test on the cladding after the base has been removed should show an elongation after fracture As of at least 12 %.

The bond between the base and the cladding materials should be of such a nature that there is no delamination
either in the course of manufacture or in service. Unless otherwise stipulated in the order, the shear strength of
cladding with a tensile strength of less than 280 MPa should be more than half the minimum tensile strength of the
cladding material and, for all other cladding materials, should not be less than 140 MPa, regardless of the direction
of testing.

The bonded area should cover at least 95 % of the entire surface and no single unbonded area should cover more
than 50 cm?®. In the case of clad steels which are highly stressed during manufacture (e.g. dished ends) or when in
service (e.g. tube plates), additional requirements imposed by the purchaser (operator) can be necessary.

The cladding material should have a surface texture which corresponds to the cladding process and be of uniform
thickness with tolerances not exceeding those given in Table D.3-1.

The permissible tolerances for the base material are given in the relevant dimensional standards for the various
products.
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Table D.3-1 — Limit deviations on thickness for cladding materials
on clad steels

Nominal thickness Limit deviations on thickness @b
mm mm
1,0 -0,10
1,5 -0,15
2,0 -0,20
2,5 -0,25
3,0 -0,35
35 -0,45
4,0 -0,50
4,5 -0,50
>5,0 -0,50
2 Deviations from the values in this table are subject to special agreement.
b For intermediate thicknesses the Limit deviation indicated for the next smallest
thickness in the table applies.

D.4 Qualification of the cladding procedure

Before commencing production, suitable cladding conditions should be verified by cladding procedure qualification
tests, including welding procedure tests for weld overlay, if applicable. These conditions should be carefully
observed when cladding the products in the plant.

The cladding procedure qualification tests should normally comprise:

a)

b)

©)

d)

e)

tensile tests in accordance with EN 10002-1:2001;

Charpy-V-notch impact tests in accordance with EN 10045-1:1990 at the temperature specified for test pieces
taken from the cladded base material so that

— one side of the test piece coincides with the bonded area between the base and deposited material;
— the longitudinal direction of the test piece is transverse to the direction of rolling; and

— the axis of the notch is perpendicular to the next surface of the base material (see Figure D.5-1, item d);

bend tests on test pieces which, as shown in Figure D.5-2 cover the bonded zone and are bent in a direction
parallel to the bounding zone;

the examination of the hardness, micro- and macrostructure and chemical composition in the transition zone;

shear tests on shear specimens;
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f)  inspection of surface quality and conformity to dimensions;

g) ultrasonic testing of the bond between the base material and the cladding.

D.5 Production tests

Intervals samples of the base material clad under the same conditions as the products should be tested at
consistent intervals during production. The types of tests to be carried out and the requirements to be complied with

should be agreed on the basis of the results of the cladding procedure qualification tests specified in clause D.4
and practical experience.

a) sheartest specimen
b) tensile test specimen
c) side bend test specimen

d) notched bar impact bend test specimen
e) material

f) cladding material

Figure D.5-1 — Position of test pieces
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Test Layout

Dimensions of specimen:

Thickness:

Width:

Length:

Angle:

e

b

/

a

10 mm

thickness of finished product, but not greater than 80 mm (base and cladding material)
If finished product is over 80 mm thick the base material may be removed.

not lessthan 130 mm
90°

Figure D.5-2 — Arrangement of bend tests for clad products

51



2s

E.1 European Standards for steels and steel components for pressure purposes

Annex E

(informative)

European steels for pressure purposes

Table E.1-1 contains an informative summary on European Standards for steels and steel components for pressure purposes.

Table E.1-1 — European Standards for steels and steel components for pressure purposes

Room Elevated Fine grain steels Low
Product form re ?J(ierg?rzzlnts tempzratlire temperature . Thermo- Quenched temperature St:;g]é?ss >
q grades grades Normalised | mechanically and tempered grades
treated

Plate and strip EN 10028-1 — EN 10028-2 | EN10028-3 | EN 10028-5 | EN 10028-6 | EN 10028-4 | EN 10028-7
Rolled bar — — EN 10273 — — — — EN 10272
Seamless tube — EN 10216-1 EN 102162 | EN 10216-3 — EN10216-3 | EN10216-4 | EN10216-5
Electric welded tube — EN 10217-1 EN10217-2 | EN10217-3 — — EN 10217-4 —
Submerged arc — EN 10217-1 EN 10217-5 | EN10217-3 — — EN 10217-6 —
welded tube
Fusion welded tube — — — — — — — EN 10217-7
Fitting — EN 10253-2 EN 10253-2 | EN10253-2 | EN 10253-2 | EN 10253-2 | EN10253-2 | EN 10253-4
Forging including EN 10222-1 — EN10222-2 | EN 10222-4 — — EN 10222-3 | EN 10222-5
forged bars
Casting EN 10213 — EN 10213 — — — EN 10213 EN 10213
Steel for fastener — — EN 10269 — — — EN 10269 EN 10269

a

room temperature values are given in all standards of this table
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E.2 European standardised steels grouped according to product forms

The references in this table do not include the date of the standard, but they are dated references as given in clause 2 and in Bibliography.

Table E.2-1 — European standardised steels grouped according to product forms

1 2 3 4 5 6 7 8 9 10
Thickness i
No | Product form ESLtJropean Material description Grade Material Heat mm gl;llrztﬁ)n?cla Notes
andard number treatment 9 in. max. | CRISO 15608
1 |plate and strip |[EN 10028-2|elevated temperature properties P235GH 1.0345 N 0 250 1.1
2 |plate and strip |EN 10028-2|elevated temperature properties P265GH 1.0425 N 0 250 1.1
3 |plate and strip |[EN 10028-2|elevated temperature properties P295GH 1.0481 N 0 250 1.2
4 |plate and strip |EN 10028-2|elevated temperature properties P355GH 1.0473 N 0 250 1.2
5 |plate and strip |EN 10028-2|elevated temperature properties 16Mo3 1.5415 N, NT 0 250 1.2 e
6 |plate and strip |EN 10028-2 |elevated temperature properties 18MnMo4-5 1.5414 NT 0 150 1.2
7 |plate and strip |[EN 10028-2|elevated temperature properties 18MnMo4-5 1.5414 QT 150 250 1.2
8 |plate and strip |EN 10028-2|elevated temperature properties 20MnMoNi4-5 1.6311 QT 0 250 3.1
9 |plate and strip |EN 10028-2|elevated temperature properties 15NiCuMoNb5-6-4 1.6368 NT 0 100 3.1
10 |plate and strip |EN 10028-2|elevated temperature properties 15NiCuMoNb5-6-4 1.6368 NT, QT 100 150 3.1
11 |plate and strip |EN 10028-2|elevated temperature properties 15NiCuMoNb5-6-4 1.6368 QT 150 200 3.1
12 |plate and strip |EN 10028-2|elevated temperature propetrties 13CrMo4-5 1.7335 NT 0 100 5.1
13 |plate and strip |[EN 10028-2|elevated temperature properties 13CrMo4-5 1.7335 NT,QT 100 150 5.1
14 |plate and strip |EN 10028-2|elevated temperature properties 13CrMo4-5 1.7335 QT 150 250 5.1
15 |plate and strip |EN 10028-2|elevated temperature properties 13CrMoSi5-5 1.7336 NT, QT 0 100 51
16 |plate and strip |EN 10028-2|elevated temperature properties 13CrMoSi5-5 1.7336 QT 100 250 51
17 |plate and strip |EN 10028-2|elevated temperature properties 10CrMo9-10 1.7380 NT 0 60 52
18 |plate and strip [EN 10028-2|elevated temperature properties 10CrMo9-10 1.7380 NT,QT 60 100 52
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
. . Material
No | Product form %l‘;;?]z:?g Material description Grade ?ﬁfgg trea|—t|:'1aetnt g Th'(r::rr;ess Cglrggp to Notes
15608

19 |plate and strip |[EN 10028-2 |elevated temperature properties 10CrMo9-10 1.7380 QT 100 250 52

20 |plate and strip |EN 10028-2 |elevated temperature properties 12CrMo9-10 1.7375 NT,QT 0 250 5.2

21 |plate and strip |EN 10028-2 |elevated temperature properties X12CrMo5 1.7362 NT 0 150 5.3

22 |plate and strip |EN 10028-2 |elevated temperature properties X12CrMo5 1.7362 QT 150 250 53

23 |plate and strip |EN 10028-2 |elevated temperature properties 13CrMoV9-10 1.7703 NT 0 150 6.2

24 |plate and strip |EN 10028-2 |elevated temperature properties 13CrMoV9-10 1.7703 QT 150 250 6.2

25 |plate and strip |EN 10028-2 |elevated temperature properties 12CrMoV12-10 1.7767 NT 0 150 6.2

26 |plate and strip |EN 10028-2 |elevated temperature properties 12CrMoV12-10 1.7767 QT 150 250 6.2

27 |plate and strip |EN 10028-2 |elevated temperature properties X10CrMoVNbS-1 1.4903 NT 0 150 6.4

28 |plate and strip |[EN 10028-2 |elevated temperature properties X10CrMoVNb9-1 1.4903 QT 150 250 6.4

29 |plate and strip |EN 10028-3|fine grain steel normalised P275NH 1.0487 N 0 250 1.1

30 |plate and strip |EN 10028-3|fine grain steel normalised P275NL1 1.0488 N 0 250 1.1

31 |plate and strip |EN 10028-3|fine grain steel normalised P275NL2 1.1104 N 0 250 1.1

32 |plate and strip |[EN 10028-3|fine grain steel normalised P355N 1.0562 N 0 250 1.2

33 |plate and strip |EN 10028-3|fine grain steel normalised P355NH 1.0565 N 0 250 1.2

34 |plate and strip |EN 10028-3|fine grain steel normalised P355NL1 1.0566 N 0 250 1.2

35 |plate and strip |EN 10028-3|fine grain steel normalised P355NL2 1.1106 N 0 250 1.2

36 |plate and strip |[EN 10028-3|fine grain steel normalised P460NH 1.8935 N 0 100 1.3

37 |plate and strip |EN 10028-3|fine grain steel normalised P460NL1 1.8915 N 0 100 1.3

38 |plate and strip |EN 10028-3|fine grain steel normalised P460NL2 1.8918 N 0 100 1.3
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
) . Material
No | Product form %gigg?; Material description Grade m:gfrl t I:eat t Thlcr:Tlfnrj‘ess group to Notes
reatmen CR ISO 15608

39 |plate and strip |EN 10028-4 |low temperature properties 11MnNi5-3 1.6212 N,NT 0 80 9.1

40 |[plate and strip |[EN 10028-4|low temperature properties 13MnNi6-3 1.6217 N,NT 0 80 9.1

41 |plate and strip |[EN 10028-4|low temperature properties 15NiMn6 1.6228 N,NT,QT 0 80 9.1

42 |plate and strip |[EN 10028-4|low temperature properties 12Ni14 1.5637 N,NT,QT 0 80 9.2

43 |plate and strip |EN 10028-4|low temperature properties X12Ni5 1.5680 N,NT,QT 0 50 9.2

44 |plate and strip |EN 10028-4|low temperature properties X8Ni9+NT640 1.5662 N+NT 0 50 9.3

45 |plate and strip |EN 10028-4 |low temperature properties X8Ni9+QT640 1.5662 QT 0 50 9.3

46 |plate and strip |EN 10028-4|low temperature properties X8Ni9+QT680 1.5662 N+NT, QT 0 15 9.3

47 |plate and strip |EN 10028-4|low temperature properties X8Ni9+QTE680 1.5662 QT 15 50 9.3

48 |plate and strip |EN 10028-4|low temperature properties X7Ni9 1.5663 N+NT, QT 0 15 9.3

49 |plate and strip |EN 10028-4|low temperature properties X7Ni9 1.5663 QT 15 50 9.3

50 |plate and strip |EN 10028-5|fine grain steel, thermomechanically P355M 1.8821 M 0 63 12 ]
rolled

51 |plate and strip |EN 10028-5|fine grain steel, thermomechanically P355MLA1 1.8832 M 0 63 1.2 ¢
rolled

52 |plate and strip |EN 10028-5|fine grain steel, thermomechanically P355ML2 1.8833 M 0 63 1.2 ;
rolled

53 |plate and strip |[EN 10028-5|fine grain steel, thermomechanically P420M 1.8824 M 0 63 21 ¢
rolled

54 |plate and strip |EN 10028-5|fine grain steel, thermomechanically P420MLA1 1.8835 M 0 63 21 ;
rolled

55 |plate and strip |EN 10028-5|fine grain steel, thermomechanically P420ML2 1.8828 M 0 63 2.1 ;
rolled
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
No | Product form I;lropean Material description Grade Material Heat Thickness g';/::tiepn?c: Notes
andard number treatment 9 mm
CR IS0 15608

56 |plate and strip |EN 10028-5 finl“a dgrain steel, thermomechanically P460M 1.8826 M 0 63 21 f
rolle

57 |plate and strip |EN 10028-5 ﬁnﬁ dgrain steel, thermomechanically P460MLA1 1.8837 M 0 63 2.1 ‘
rolle

58 |plate and strip |EN 10028-5 finl“a dgrain steel, thermomechanically P460ML2 1.8831 M 0 63 21 f
rolle

59 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P355Q 1.8866 QT 0 150 1.2

60 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P355QH 1.8867 QT 0 150 1.2

61 |plate and strip |[EN 10028-6|fine grain steel, quenched/tempered P355QL1 1.8868 QT 0 150 1.2

62 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P355QL2 1.8869 QT 0 150 1.2

63 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P460Q 1.8870 QT 0 150 3.1

64 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P460QH 1.8871 QT 0 150 3.1

65 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P460QL1 1.8872 QT 0 150 3.1

66 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P460QL2 1.8864 QT 0 150 3.1

67 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P500Q 1.8873 QT 0 150 3.1

68 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P500QH 1.8874 QT 0 150 3.1

69 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P500QL1 1.8875 QT 0 150 3.1

70 |plate and strip |EN 10028-6 |fine grain steel, quenched/tempered P500QL2 1.8865 QT 0 150 3.1

71 |plate and strip |EN 10028-€|fine grain steel, quenched/tempered P690Q 1.8879 QT 0 150 3.1

72 |plate and strip |EN 10028-6|fine grain steel, quenched/tempered P690QH 1.8880 QT 0 150 3.1

73 |plate and strip |EN 10028-6 |fine grain steel, quenchedftempered P690QL1 1.8881 QT 0 150 3.1

74 |plate and strip |EN 10028-6 |fine grain steel, quenched/tempered PE90QL2 1.8888 QT 0 150 3.1
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
Material
No | Product form %lilropean Material description Grade Material Heat Thickness group Notes
andard number treatment 9 mm to
CR 1SO 15608
75 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiN18-7 1.4318 AT 0 75 8.1
76 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNi18-9 1.4307 AT 0 75 8.1
77 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNi19-11 1.4306 AT 0 75 8.1
78 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiN18-10 1.4311 AT 0 75 8.1
79 |plate and strip |EN 10028-7 |stainless steel, austenitic X5CrNi18-10 1.4301 AT 0 75 8.1
80 |plate and strip |EN 10028-7 |stainless steel, austenitic X5CrNiN19-9 1.4315 AT 0 75 8.1
81 |plate and strip |EN 10028-7 |stainless steel, austenitic X6CrNi18-10 1.4948 AT 0 75 8.1
82 |plate and strip |EN 10028-7 |stainless steel, austenitic X6CrNi23-13 1.4950 AT 0 75 8.2
83 |plate and strip |EN 10028-7 |stainless steel, austenitic X6CrNi25-20 1.4951 AT 0 75 8.2
84 |plate and strip |EN 10028-7 stainless steel, austenitic X6CrNiTi18-10 1.4541 AT 0 75 8.1
85 |plate and strip |EN 10028-7 |stainless steel, austenitic X6CrNiTiB18-10 1.4941 AT 0 75 8.1
86 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiMo17-12-2 1.4404 AT 0 75 8.1
87 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiMoN17-12-2 1.4406 AT 0 75 8.1
88 |plate and strip |EN 10028-7|stainless steel, austenitic X5CrNiMo17-12-2 1.4401 AT 0 75 8.1
89 |plate and strip |EN 10028-7 |stainless steel, austenitic XBCrNiMoTi17-12-2 1.4571 AT 0 75 8.1
90 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiMo17-12-3 1.4432 AT 0 75 8.1
91 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiMo18-14-3 1.4435 AT 0 75 8.1
92 |plate and strip |EN 10028-7 |stainless steel, austenitic X2CrNiMoN17-13-5 1.4439 AT 0 75 8.1
93 |plate and strip |EN 10028-7 |stainless steel, austenitic X1ANiICrMoCu25-20-5 1.4539 AT 0 75 8.2
94 |plate and strip |EN 10028-7 |stainless steel, austenitic X5NICrAITiI31-20 1.4958 AT 0 75 8.2
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
: . Material
No | Product form %l,:;?]zgfg Material description Grade ’:ﬁfég trea}_tlr?etnt g Th'f:r?}ess group to Notes
CR IS0 15608
95 |plate and strip |EN 10028-7|stainless steel, austenitic X5NICrAITi31-20+RA 1.4958+RA AT+RA 0 75 8.2
96 |plate and strip |EN 10028-7|stainless steel, austenitic X8NICrAITi32-21 1.4959 AT 0 75 8.2
97 |plate and strip |EN 10028-7|stainless steel, austenitic X3CrNiMoBN17-13-3 1.4910 AT 0 75 8.2
98 |plate and strip |EN 10028-7 [stainless steel, austenitic, special X1CrNi25-21 1.4335 AT 0 75 8.2
99 |plate and strip |EN 10028-7|stainless steel, austenitic, special X6CrNiNb18-10 1.4550 AT 0 75 8.1
100 |plate and strip |EN 10028-7 |stainless steel, austenitic, special X8CrNiNb16-13 1.4961 AT 0 75 8.1
101 |plate and strip |EN 10028-7 |stainless steel, austenitic, special X1CrNiMoN25-22-2 1.4466 AT 0 75 8.2
102 |plate and strip |EN 10028-7 |stainless steel, austenitic, special XECrNiMoNb17-12-2 1.4580 AT 0 75 8.1
103 |plate and strip |EN 10028-7 |stainless steel, austenitic, special X2CrNiMoN17-13-3 1.4429 AT 0 75 8.1
104 |plate and strip |EN 10028-7 |stainless steel, austenitic, special X3CrNiMoN17-13-3 1.4436 AT 0 75 8.1
105 |plate and strip |EN 10028-7|stainless steel, austenitic, special X2CrNiMoN18-12-4 1.4434 AT 0 75 8.1
106 |plate and strip |EN 10028-7|stainless steel, austenitic, special X2CrNiMo18-15-4 1.4438 AT 0 75 8.1
107 |plate and strip |EN 10028-7 |stainless steel, austenitic, special X1NiCrMoCu31-27-4 1.4563 AT 0 75 8.2
108 |plate and strip |EN 10028-7 |stainless steel, austenitic, special X1CrNiMoCuN25-25-5 1.4537 AT 0 75 8.2
109 |plate and strip |EN 10028-7|stainless steel, austenitic, special X1CrNiMoCuN20-18-7 1.4547 AT 0 75 8.2
110 |plate and strip |EN 10028-7|stainless steel, austenitic, special XAINICrMoCuN25-20-7 1.4529 AT 0 75 8.2
111 |plate and strip |EN 10028-7 |stainless steel, austenitic-ferritic X2CrNiN234 1.4362 AT 0 75 10.1 c
112 |plate and strip |EN 10028-7 |stainless steel, austenitic-ferritic X2CrNiMoN22-5-3 1.4462 AT 0 75 101 c
113 |plate and strip |EN 10028-7|stain, steel, austenitic-ferritic, special X2CrNiMoCuN25-6-3 1.4507 AT 0 75 10.2 c
114 |plate and strip |EN 10028-7 |stain, steel, austenitic-ferritic, special X2CrNiMoN25-7-4 1.4410 AT 0 75 10.2 c
115 |plate and strip |EN 10028-7 |stain, steel, austenitic-ferritic, special X2CrNiMoCuWN25-7-4 1.4501 AT 0 75 10.2 c
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
. . Material
No | Product form ESL’(J;?'EZ?S Material description Grade ':]Af:fg':‘rl treaTriZtnt g Thlﬁ:<r:11ess group to Notes
CR IS0 15608
116 |bar EN 10272 [stainless steel, martensitic X4CrNiMo16-5-1 1.4418 QT760 0 160 7.2 e
117 |bar EN 10272 |stainless steel, austenitic X2CrNi18-9 1.4307 AT 0 250 8.1
118 |bar EN 10272 |stainless steel, austenitic X2CrNi19-11 1.4306 AT 0 250 8.1
119 |bar EN 10272 [stainless steel, austenitic X2CrNiN18-10 1.4311 AT 0 250 8.1
120 |bar EN 10272 |stainless steel, austenitic X5CrNi18-10 1.4301 AT 0 250 8.1
121 |bar EN 10272 |stainless steel, austenitic X6CrNiTi18-10 1.4541 AT 0 250 8.1
122 |bar EN 10272 |stainless steel, austenitic X2CrNiMo17-12-2 1.4404 AT 0 250 8.1
123 |bar EN 10272 |stainless steel, austenitic X2CrNiMoN17-11-2 1.4406 AT 0 250 8.1
124 |bar EN 10272 |stainless steel, austenitic X5CrNiMo17-12-2 1.4401 AT 0 250 8.1
125 |bar EN 10272 |stainless steel, austenitic XBCrNiMoTi17-12-2 1.4571 AT 0 250 8.1
126 |bar EN 10272 |stainless steel, austenitic X2CrNiMo17-12-3 1.4432 AT 0 250 8.1
127 |bar EN 10272 |stainless steel, austenitic X2CrNiMo18-14-3 1.4435 AT 0 250 8.1
128 |bar EN 10272 |stainless steel, austenitic X2CrNiMo17-13-5 1.4439 AT 0 250 8.1
129 |bar EN 10272 |stainless steel, austenitic X1INIiCrMoCu25-20-5 1.4539 AT 0 250 8.2
130 |bar EN 10272 |stainless steel, austenitic XBCrNiNb18-10 1.4550 AT 0 250 8.1
131 |bar EN 10272 |stainless steel, austenitic X6CrNiMoNb17-12-2 1.4580 AT 0 250 8.1
132 |bar EN 10272 |stainless steel, austenitic X2CrNiMoN17-13-3 1.4429 AT 0 250 8.1
133 |bar EN 10272 |stainless steel, austenitic X3CrNiMo17-13-3 1.4436 AT 0 250 8.1
134 |bar EN 10272 |stainless steel, austenitic X1NiCrMoCu31-27-4 1.4563 AT 0 250 8.2
135 |bar EN 10272 |stainless steel, austenitic X1CrNiMoCuN20-18-7 1.4547 AT 0 250 82

6002-2-Sv¥€L NI 910



09

Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
. . Material
No | Product form i‘gﬁg‘:?g Material description Grade I:]/Ijrfgfrl trea:'riitnt g Th'ﬁ:(;ess group to Notes
CRIS0O 15608
136 |bar EN 10272 [stainless steel, austenitic X1INICrMoCuN25-20-7 1.4529 AT 0 250 8.2
137 |bar EN 10272 |stainless steel austenitic-ferritic X2CrNiMoN22-5-3 1.4462 AT 0 160 10.1 c
138 |bar EN 10272 [stainless steel, austenitic-ferritic X2CrNiN23-4 1.4362 AT 0 160 101 c
139 |bar EN 10272 |stainless steel austenitic-ferritic X2CrNiMoCuN25-6-3 1.4507 AT 0 160 10.2 c
140 |bar EN 10272 [stainless steel, austenitic-ferritic X2CrNiMoN25-7-4 1.4410 AT 0 160 10.2 c
141 |bar EN 10272 |stainless steel, austenitic-ferritic X2CrNiMoCuWN25-7-4 1.4501 AT 0 160 10.2 c
142 |bar EN 10273 |elevated temperature properties P235GH 1.0345 N 0 150 1.1
143 |bar EN 10273 |elevated temperature properties P250GH 1.0460 N 0 150 1.1
144 |bar EN 10273 |elevated temperature properties P265GH 1.0425 N 0 150 1.1
145 |bar EN 10273 |elevated temperature properties P295GH 1.0481 N 0 150 1.2
146 |bar EN 10273 |elevated temperature properties P355GH 1.0473 N 0 150 1.2
147 |bar EN 10273 |elevated temperature properties P275NH 1.0487 N 0 150 1.1
148 |bar EN 10273 |elevated temperature properties P355NH 1.0565 N 0 150 1.2
149 |bar EN 10273 |elevated temperature properties P460NH 1.8935 N 0 150 1.3
150 |(bar EN 10273 |elevated temperature properties P355QH 1.8867 QT 0 150 1.2
151 |bar EN 10273 |elevated temperature properties P460QH 1.8871 QT 0 150 3.1
152 |bar EN 10273 |elevated temperature properties P500QH 1.8874 QT 0 150 3.1
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10

No | Product form Iéuropean Material description Grade Material Heat Thickness g,;/lrstjepntacl Notes
tandard number treatment 9 mm
CR 180 15608

153 |bar EN 10273 |elevated temperature properties PG90QH 1.8880 QT 0 150 3.1
154 |bar EN 10273 |elevated temperature properties 16Mo3 1.5415 N 0 150 1.2 e
155 |Bar EN 10273 |elevated temperature properties 13CrMo4-5 1.7335 NT 0 16 5.1
156 |bar EN 10273 |elevated temperature properties 13CrMo4-5 1.7335 NT, QA QL| 16 150 51
167 |bar EN 10273 |elevated temperature properties 10CrMo9-10 1.7380 NT 0 60 52
158 |bar EN 10273 |elevated temperature properties 10CrMo9-10 1.7380 NT, QA,QL| 60 150 52
159 |bar EN 10273 |elevated temperature properties 11CrMo9-10 1.7383 NT, QA, QL 0 60 52
160 |bar EN 10273 |elevated temperature properties 11CrMo9-10 1.7383 QL 60 100 52
161 |fastener EN 10269 |elevated temperature properties C35E 1.1181 N 0 60 — d
162 |fastener EN 10269 |elevated temperature properties C35E 1.1181 QT 0 150 - d
163 |fastener EN 10269 |elevated temperature properties C45E 1.1191 N 0 60 — d
164 |fastener EN 10269 |elevated temperature properties C45E 1.1191 QT 0 150 — d
165 |fastener EN 10269 |elevated temperature properties 35B2 1.5511 QT 0 150 — d
166 |fastener EN 10269 |elevated and low temperature properties 20Mn5 1.1133 N 0 150 — d
167 |fastener EN 10269 |elevated and low temperature properties 25CrMo4 1.7218 QT 0 150 — d
168 |fastener EN 10269 |elevated and low temperature properties 42CrMo4 1.7225 QT 0 60 — d
169 |fastener EN 10269 |elevated temperature properties 42CrMo5-6 1.7233 QT 0 150 — d
170 |fastener EN 10269 |elevated temperature properties 40CrMoV4-6 1.7711 QT 0 160 - d
171 |fastener EN 10269 |elevated temperature properties 21CrMoV5-7 1.7709 QT 0 160 — d
172 |fastener EN 10269 |elevated temperature properties 20CrMoVTiB4-10 1.7729 QT 0 160 — d
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173 |fastener EN 10269 |elevated temperature properties X15CrMo5-1 1.7390 NT, QT 0 160 — d
174 |fastener EN 10269 |elevated temperature properties X22CrMoV12-1 1.4923 QT1, QT2 0 160 — d
175 |fastener EN 10269 |elevated temperature properties X12CrNiMoV12-3 1.4938 QT 0 160 — d
176 |fastener EN 10269 |elevated temperature properties X19CrMoNbVN11-1 1.4913 QT 0 160 — d
177 |fastener EN 10269 |elevated temperature properties X2CrNi18-9 1.4307 AT 0 160 — d
178 |fastener EN 10269 |elevated and low temperature properties X2CrNi18-9 1.4307 C700, C800 0 25 — d
179 |fastener EN 10269 |elevated and low temperature properties X2CrNi18-9 1.4307 C700 25 35 — d
180 |fastener EN 10269 |elevated and low temperature properties X5CrNi18-10 1.4301 AT 0 160 — d
181 |fastener EN 10269 |elevated and low temperature properties X5CrNi18-10 1.4301 C700 0 35 — d
182 |fastener EN 10269 |elevated and low temperature properties X4CrNi18-12 1.4303 AT 0 160 — d
183 |[fastener EN 10269 |elevated and low temperature properties X4CrNi18-12 1.4303 C700, C800 0 25 — d
184 |fastener EN 10269 |elevated and low temperature properties X4CrNi18-12 1.4303 C700 25 35 — d
185 |fastener EN 10269 |elevated temperature properties X2CrNiMo17-12-2 1.4404 AT 0 160 . d
186 |fastener EN 10269 |elevated and low temperature properties X2CrNiMo17-12-2 1.4404 C700, C800 0 25 - d
187 |fastener EN 10269 |elevated and low temperature properties X2CrNiMo17-12-2 1.4404 C 700 25 35 — d
188 |fastener EN 10269 |elevated temperature properties X6CrNiMo17-12-2 1.4401 AT 0 160 — d
189 |fastener EN 10269 |elevated and low temperature properties X5CrNiMo17-12-2 1.4401 C700, C800 0 25 — d
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1 2 3 4 5 6 7 8 9 10
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190 |fastener EN 10269 |elevated and low temperature properties X6CrNiMo17-12-2 1.4401 C700 25 35 — d
191 |fastener EN 10269 |elevated and low temperature properties X2CrNiMoN17-13-3 1.4429 AT 0 160 — d
192 |fastener EN 10269 |roomtemperature properties X3CrNiCu18-9-4 1.4567 AT 0 160 — d
193 |fastener EN 10269 |[room temperature properties X3CrNiCu18-9-4 1.4567 C700 0 35 — d
194 |fastener EN 10269 |elevated and low temperature properties X6CrNi18-10 1.4948 AT 0 160 — d
195 |fastener EN 10269 |elevated temperature properties X10CrNiMoMnNbVB15-10-1 1.4982 AT + WW 0 100 — d
196 |fastener EN 10269 |elevated and low temperature properties 3CrNiMoBN17-13-3 1.4910 AT 0 160 — d
197 |fastener EN 10269 |elevated and low temperature properties X6CrNiMoB17-12-2 1.4919 AT 0 160 — d
198 |fastener EN 10269 |elevated and low temperature properties XBCrNiTiB18-10 1.4941 AT 0 160 — d
199 |fastener EN 10269 |elevated and low temperature properties XBNiCrTiMoVB25-15-2 1.4980 AT +P 0 160 — d
200 |fastener EN 10269 |elevated temperature properties X7CrNiMoBNb16-16 1.4986 WW + P 0 100 — d
201 |fastener EN 10269 |low temperature properties 19MnB4 1.5623 QT 0 16 — d
202 |fastener EN 10269 |low temperature properties 41NiCrMo7-3-2 1.6563 QT 0 160 — d
203 |fastener EN 10269 |low temperature properties 34CrNiMo6 1.6582 QT 0 100 — d
204 |fastener EN 10269 |low temperature properties 30CrNiMo8 1.6580 QT 0 100 — d
205 |fastener EN 10269 |low temperature properties X12Ni5 1.5680 N, NT, QT 0 75 — d
206 |fastener EN 10269 |low temperature properties X8Ni9 1.5662 N, NT, QT 0 75 - d
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CR SO 15608

207 |seamless tube |EN 10216-1 [room temperature properties P195TR2 1.0108 N 0 60 1.1
208 |seamless tube |EN 10216-1 |room temperature properties P235TR2 1.0255 N 0 60 1.1
209 | seamless tube |EN 10216-1 [room temperature properties P265TR2 1.0259 N 0 60 1.1
210 |seamless tube [EN 10216-2 |elevated temperature properties P195GH 1.0348 N 0 16 1.1
211 | seamless tube |[EN 10216-2|elevated temperature properties P235GH 1.0345 N 0 60 1.1
212 | seamless tube [EN 10216-2 |elevated temperature properties P265GH 1.0425 N 0 60 1.1
213 | seamless tube |[EN 10216-2|elevated temperature properties 20MnNb6 1.0471 N 0 60 1.2
214 | seamless tube [EN 10216-2|elevated temperature properties 16Mo3 1.5415 N 0 60 1.2 e
215 | seamless tube |EN 10216-2|elevated temperature properties 8MoB5-4 1.5450 N 0 16 1.3
216 | seamless tube |[EN 10216-2|elevated temperature properties 14MoV86-3 1.7715 NT, QTPb 0 60 6.1
217 |seamless tube [EN 10216-2 |elevated temperature properties 10CrMo5-5 1.7338 NT, QTP 0 60 5.1
218 | seamless tube [EN 10216-2 |elevated temperature properties 13CrMo4-5 1.7335 NT, QTP 0 60 5.1
219 | seamless tube |[EN 10216-2|elevated temperature properties 10CrMo9-10 1.7380 NT, QTP 0 60 52
220 |seamless tube [EN 10216-2|elevated temperature properties 11CrMo9-10 1.7383 QT 0 60 52
221 | seamless tube [EN 10216-2 |elevated temperature properties 25CrMo4 1.7218 QT 0 60 5.1 a
222 | seamless tube [EN 10216-2 |elevated temperature properties 20CrMoV13-5-5 1.7779 QT 0 60 6.3
223 |seamless tube |EN 10216-2|elevated temperature properties 15NICuMoNb5-6-4 1.6368 NT, QTP 0 80 3.1
223-2|seamless tube [EN 10216-2|elevated temperature properties 7Cr'WVMoNb9-6 1.8201 NT 0 60 6.2
223-2|seamless tube |[EN 10216-2|elevated temperature properties 7CrMoVTiB10-10 1.7378 NT 0 60 6.2
224 |seamless tube |EN 10216-2|elevated temperature properties X11CrMo5 + 1 9 1.7362 + | | 0 100 53
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225 |seamless tube |[EN 10216-2|elevated temperature properties X11CrMo5 + NT19 1.7362 + N1 NT 0 100 53
226 |seamless tube |[EN 10216-2|elevated temperature properties X11CrMo5 + NT29 17362+ N2 | NT, QTP 0 100 53
227 |seamless tube |EN 10216-2|elevated temperature properties X11CrMo9-1 + | 9 1.7386 + | | 0 60 54
228 |seamless tube |[EN 10216-2|elevated temperature properties X11CrMo9-1 + NT 8 17386+ NT | NT, QTP 0 60 5.4
229 |seamless tube |EN 10216-2|elevated temperature properties X10CrMoVNb9-1 1.4903 NT, QT P 0 100 6.4
229-2 |seamless tube |[EN 10216-2|elevated temperature properties X10Cr'WMoVNb9-2 1.4901 NT 0 100 6.4
229-2 |seamless tube |[EN 10216-2|elevated temperature properties X11CrMoWVNb9-1-1 1.4905 NT 0 100 6.4
230 |seamless tube |[EN 10216-2|elevated temperature properties X20CrMoV11-1 1.4922 NT, QT b 0 100 6.4
231 |seamless tube |EN 10216-3|fine grain steel P275NL1 1.0488 N 0 100 1.1
232 |seamless tube |EN 10216-3|fine grain steel P275NL2 1.1104 N 0 100 1.1
233 |seamless tube |[EN 10216-3|fine grain steel P355N 1.0562 N 0 100 12
234 |seamless tube |[EN 10216-3|fine grain steel P355NH 1.0565 N 0 100 1.2
235 |seamless tube |[EN 10216-3|fine grain steel P355NL1 1.0566 N 0 100 1.2
236 |seamless tube |[EN 10216-3|fine grain steel P355NL2 1.1106 N 0 100 1.2
237 |seamless tube |[EN 10218-3|fine grain steel P460N 1.8905 Nb 0 100 1.3
238 |seamless tube |[EN 10216-3|fine grain steel P460NH 1.8935 Nb 0 100 1.3
239 |seamless tube |[EN 10216-3|fine grain steel P460NL1 1.8915 Nb 0 100 1.3
240 |seamless tube |[EN 10216-3|fine grain steel P460NL2 1.8918 Nb 0 100 1.1
241 |seamless tube |[EN 10216-3|fine grain steel P620Q 1.8876 Q 0 65 3.1
242 |seamless tube |[EN 10216-3|fine grain steel P620QH 1.8877 Q 0 65 3.1
243 |seamless tube |[EN 10216-3|fine grain steel P620QL 1.8890 Q 0 65 3.1
244 |seamless tube |[EN 10216-3|fine grain steel PE90Q 1.8879 Q 0 100 3.1
245 |seamless tube |EN 10216-3|fine grain steel PEO0QH 1.8880 Q 0 100 3.1
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246 |seamless tube |[EN 10216-3|fine grain steel P690QL1 1.8881 Q 0 100 3.1
247 |seamless tube |[EN 10216-3|fine grain steel P6&90QL2 1.8888 Q 0 100 3.1
248 |seamless tube |[EN 10216-4|low temperature properties P215NL 1.0451 N 0 10 1.1
249 |seamless tube |[EN 10216-4|low temperature properties P255QL 1.0452 QT 0 40 1.1 e
250 |seamless tube |[EN 10216-4|low temperature properties P265NL 1.0453 N 0 25 1.1
251 |seamless tube |EN 10216-4|low temperature properties 26CrMo4-2 1.7219 QT 0 40 5.1 a
252 |seamless tube |[EN 10216-4|low temperature properties 11MnNi5-3 1.6212 N, NT P 0 40 9.1
253 |seamless tube |[EN 10216-4|low temperature properties 13MnNi6-3 1.6217 N, NTb 0 40 9.1
254 |seamless tube |[EN 10216-4|low temperature properties 12Ni14 1.5637 NT 0 40 9.2
255 |seamless tube |EN 10216-4|low temperature properties 12Ni14 + QT 1.5637 QT 0 40 9.2
256 |seamless tube |[EN 10216-4|low temperature properties X12Ni5 1.5680 N 0 40 9.2
257 |seamless tube |[EN 10216-4|low temperature properties X12Ni5 + QT 1.5680 QT 0 40 9.2
258 |seamless tube |[EN 10216-4|low temperature properties X10Ni9 1.5682 N, NT 0 40 9.3
259 |seamless tube |EN 10216-4|low temperature properties X10Ni9 + QT 1.5682 QT?b 0 40 9.3
260 |seamless tube |[EN 10216-5|stainless steel, austenitic X2CrNi18-9 1.4307 AT 0 60 8.1
261 |seamless tube |[EN 10216-5|stainless steel, austenitic X2CrNi19-11 1.4306 AT 0 60 8.1
262 |seamless tube |[EN 10216-5|stainless steel, austenitic X2CrNiN18-10 1.4311 AT 0 60 8.1
263 |seamless tube |[EN 10216-5|stainless steel, austenitic X5CrNi18-10 1.4301 AT 0 60 8.1
264 |seamless tube |[EN 10216-5|stainless steel, austenitic XBCINiTI18-10 1.4541 AT 0 60 8.1
265 |seamless tube |[EN 10216-5|stainless steel, austenitic X6CrNiNb18-10 1.4550 AT 0 60 8.1
266 |seamless tube |EN 10216-5|stainless steel, austenitic X2CrNiMo18-14-3 1.4435 AT 0 60 8.1
267 |seamless tube |[EN 10216-5|stainless steel, austenitic X2CrNiMo17-12-2 1.4404 AT 0 60 8.1
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
No | Product form European Material description Grade Material Heat Thickness ggllgterarlz Notes
Standard number treatment 9 mm CRISO 15608
268 |seamless tube |[EN 10216-5|stainless steel, austenitic X5CrNiMo17-12-2 1.4401 AT 0 60 8.1
269 |seamless tube |[EN 10216-5|stainless steel, austenitic X1CrNiMoN25-22-2 1.4466 AT 0 60 82
270 |seamless tube |[EN 10216-5|stainless steel, austenitic XBCrNiMoTi17-12-2 1.4571 AT 0 60 8.1
271 |seamless tube [EN 10216-5|stainless steel, austenitic XBCrNiMoNb17-12-2 1.4580 AT 0 60 8.1
272 |seamless tube |[EN 10216-5|stainless steel, austenitic X2CrNiMoN17-13-3 1.4429 AT 0 60 8.1
273 |seamless tube |[EN 102186-5|stainless steel, austenitic X3CrNiMo17-13-3 1.4436 AT 0 60 8.1
274 |seamless tube |[EN 10216-5|stainless steel, austenitic X1CrNi25-21 1.4335 AT 0 60 8.2
275 |seamless tube |[EN 10216-5|stainless steel, austenitic X2CrNiMoN17-13-5 1.4439 AT 0 60 8.1
276 |seamless tube |[EN 10216-5|stainless steel, austenitic X1INICrMoCu31-27-4 1.4563 AT 0 60 8.2
277 |seamless tube |[EN 10216-5|stainless steel, austenitic X1NiCrMoCu25-20-5 1.4539 AT 0 60 8.2
278 |seamless tube |[EN 10216-5|stainless steel, austenitic X1CrNiMoCuN20-18-7 1.4547 AT 0 60 8.2
279 |seamless tube [EN 10216-5|stainless steel, austenitic X1INICrMoCuN25-20-7 1.4529 AT 0 60 8.2
280 |seamless tube |[EN 10216-5|stainless steel, austenitic X2NiCrAITi32-20 1.4558 AT 0 60 8.2
281 |seamless tube [EN 10216-5|stainless steel, austenitic XBCrNi18-10 1.4948 AT 0 50 8.1
282 |seamless tube |[EN 10216-5|stainless steel, austenitic X7CrNiTi18-10 1.4940 AT 0 50 8.1
283 |seamless tube |[EN 10216-5|stainless steel, austenitic X7CrNiNb18-10 1.4912 AT 0 50 8.1
284 |seamless tube [EN 10216-5|stainless steel, austenitic X7CrNiTiB18-10 1.4941 AT 0 50 8.1
285 |seamless tube [EN 10216-5|stainless steel, austenitic X6CrNiMo17-13-2 1.4918 AT 0 50 8.1
286 |seamless tube |[EN 10216-5|stainless steel, austenitic X5NiCrAITi31-20 1.4958 AT 0 50 8.2
287 |seamless tube |[EN 10216-5|stainless steel, austenitic X8NICrAITi32-21 1.4959 AT 0 50 8.2
288 |seamless tube |[EN 10216-5|stainless steel, austenitic X3CrNiMoNB17-13-3 1.4910 AT 0 50 8.1
289 |seamless tube |[EN 10216-5 stainless steel, austenitic X8CrNiNb16-13 1.4961 AT 0 50 8.1
290 |seamless tube |[EN 10216-5|stainless steel, austenitic X8CrNiMoVNb16-13 1.4988 AT 0 50 8.1
291 |seamless tube [EN 10216-5|stainless steel, austenitic X8CrNiMoNb16-16 1.4981 AT 0 50 8.1
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
' . Material
No | Product form IéLtJropean Material description Grade Material Heat Thickness group to Notes
andard number treatment 9 mm
CR IS0 15608

292 |seamless tube |[EN 10216-5|stainless steel, austenitic X10CrNiMoMnNbVB15-10-1 1.4982 AT 0 50 8.1
293 |seamless tube [EN 10216-5|stainless steel, austenitic-ferritic X2CrNiMoN22-5-3 1.4462 AT 0 30 101 c
294 |seamless tube |[EN 10216-5|stainless steel, austenitic-ferritic X2CrNiMoSi18-5-3 1.4424 AT 0 30 10.1 c
295 |seamless tube |EN 10216-5|stainless steel, austenitic-ferritic X2CrNiN23-4 1.4362 AT 0 30 101 c
296 |seamless tube |[EN 10216-5|stainless steel, austenitic-ferritic X2CrNiMoN25-7-4 1.4410 AT 0 30 10.2 c
297 |seamless tube |EN 10216-5(stainless steel, austenitic-ferritic X2CrNiMoCuN25-6-3 1.4507 AT 0 30 102 c
298 |seamless tube |[EN 10216-5|stainless steel, austenitic-ferritic X2CrNiMoCuWN25-7-4 1.4501 AT 0 30 10.2 c
299 |welded tube EN 10217-1|room temperature properties P195TR2 1.0108 N 0 40 1.1
300 |welded tube EN 10217-1|room temperature properties P235TR2 1.0255 N 0 40 1.1
301 |welded tube EN 10217-1|room temperature properties P265TR2 1.0259 N 0 40 1.1
302 |welded tube EN 10217-2|elevated temperature properties P195GH 1.0348 N 0 16 1.1
303 |welded tube EN 10217-2|elevated temperature properties P235GH 1.0345 N 0 16 1.1
304 |welded tube EN 10217-2|elevated temperature properties P265GH 1.0425 N 0 16 1.1
305 |welded tube EN 10217-2|elevated temperature properties 16Mo3 1.5415 N 0 16 1.2 e
306 |welded tube EN 10217-3|fine grain steel P275NL1 1.0488 N 0 40 1.1
307 |welded tube EN 10217-3|fine grain steel P275NL2 1.1104 N 0 40 1.1
308 |welded tube EN 10217-3|fine grain steel P355N 1.0562 N 0 40 12
309 |welded tube EN 10217-3|fine grain steel P355NH 1.0565 N 0 40 12
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
. . Material
No | Product form il:;ﬁE:?g Material description Grade wjrft:frl treaTrzZtnt g Thlf:r;ess group to Notes
CR SO 15608
310 |welded tube |EN 10217-3|fine grain steel P355NL1 1.0566 N 0 40 1.2
311 |welded tube |EN 10217-3|fine grain steel P355NL2 1.1106 N 0 40 1.2
312 |welded tube |EN 10217-3|fine grain steel P460N 1.8905 N 0 40 1.3
313 |welded tube |EN 10217-3|fine grain steel P460NH 1.8935 N 0 40 1.3
314 |welded tube |EN 10217-3(fine grain steel P460NL1 1.8915 N 0 40 1.3
315 |welded tube |EN 10217-3|fine grain steel P460NL2 1.8918 N 0 40 1.3
316 |welded tube |EN 102174 |low temperature properties P215NL 1.0451 N 0 10 1.1
317 |welded tube |EN 102174 |low temperature properties P265NL 1.0453 N 0 16 1.1
318 |welded tube |EN 10217-5 |elevated temperature properties P235GH 1.0345 N 0 40 1.1
319 |welded tube |EN 10217-5 |elevated temperature properties P265GH 1.0425 N 0 40 1.1
320 |welded tube |EN 10217-5 elevated temperature properties 16Mo3 1.5415 N 0 40 1.2 e
321 |welded tube |EN 10217-6|low temperature properties P215NL 1.0451 N 0 10 1.1
322 |welded tube |EN 10217-6|low temperature properties P265NL 1.0453 N 0 25 1.1
323 |welded tube |EN 10217-7|stainless steel, austenitic X2CrNi18-9 1.4307 AT 0 60 8.1
324 |welded tube |EN 10217-7 |stainless steel, austenitic X2CrNi19-11 1.4306 AT 0 60 8.1
325 |welded tube |EN 10217-7|stainless steel, austenitic X2CrNiN18-10 1.4311 AT 0 60 8.1
326 |welded tube |EN 10217-7 |stainless steel, austenitic X5CrNi18-10 1.4301 AT 0 60 8.1
327 |welded tube |EN 10217-7|stainless steel, austenitic XBCrNITi18-10 1.4541 AT 0 60 8.1
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
. . Material
No | Product form gﬁ;ﬁgiﬁg Material description Grade w:;st:frl treaTr?thnt 9 Th'?:%ess group to Notes
CR ISO 15608

328 |welded tube EN 10217-7|stainless steel, austenitic X6CrNiNb18-10 1.4550 AT 0 60 8.1
329 |welded tube EN 10217-7 [stainless steel, austenitic X2CrNiMo17-12-2 1.4404 AT 0 60 8.1
330 |welded tube EN 10217-7|stainless steel, austenitic X5CrNiMo17-12-2 1.4401 AT 0 60 8.1
331 |welded tube EN 10217-7|stainless steel, austenitic XB6CrNiMoTi17-12-2 1.4571 AT 0 60 8.1
332 |welded tube EN 10217-7|stainless steel, austenitic X2CrNiMo17-12-3 1.4432 AT 0 60 8.1
333 |welded tube EN 10217-7 stainless steel, austenitic X2CrNiMoN17-13-3 1.4429 AT 0 60 8.1
334 |welded tube EN 10217-7 |stainless steel, austenitic X3CrNiMo17-13-3 1.4436 AT 0 60 8.1
335 |welded tube EN 10217-7 |stainless steel, austenitic X2CrNiMo18-14-3 1.4435 AT 0 60 8.1
336 |welded tube EN 10217-7 stainless steel, austenitic X2CrNiMoN17-13-5 1.4439 AT 0 60 8.1
337 |welded tube EN 10217-7|stainless steel, austenitic X2CrNiMo18-15-4 1.4438 AT 0 60 8.1
338 |welded tube EN 10217-7 |stainless steel, austenitic X1INIiCrMoCu31-27-7 1.4563 AT 0 60 82
339 |welded tube EN 10217-7|stainless steel, austenitic X1ANICrMoCu25-20-5 1.4539 AT 0 60 8.2
340 |welded tube EN 10217-7 stainless steel, austenitic X1CrNiMoCuN20-18-7 1.4547 AT 0 60 8.2
341 |welded tube EN 10217-7|stainless steel, austenitic XANICrMoCuN25-20-7 1.4529 AT 0 60 82
342 |welded tube EN 10217-7 |stainless steel, austenitic-ferritic X2CrNiMoN22-5-3 1.4462 AT 0 30 10.1 c
343 |welded tube EN 10217-7 |stainless steel, austenitic-ferritic X2CrNiN23-4 1.4362 AT 0 30 10.1 c
344 |welded tube EN 10217-7 [stainless steel, austenitic-ferritic X2CrNiMoN25-7-4 1.4410 AT 0 30 10.2 c
345 |welded tube EN 10217-7|stainless steel, austenitic-ferritic X2CrNiMoCUuWN25-7-4 1.4501 AT 0 30 10.2 c
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
; . Material
No | Product form glgzzzfg Material description Grade ’:]Ajr:fgfrl treaTriZtnt 9 Th'f;(r?]ess group to Notes
CR ISO 15608

346 |forging EN 10222-2|elevated temperature properties P245GH 1.0352 A 0 35 1.1
347 |forging EN 10222-2|elevated temperature properties P245GH 1.03562 N, NT, QT 35 160 1.1
348 |forging EN 10222-2|elevated temperature properties P280GH 1.0426 N 0 35 1.2
349 |forging EN 10222-2|elevated temperature properties P280GH 1.0426 NT, QT 35 160 1.2
350 |forging EN 10222-2|elevated temperature properties P305GH 1.0436 N 0 35 1.2
351 |forging EN 10222-2|elevated temperature properties P305GH 1.0436 NT 35 160 1.2
352 |forging EN 10222-2|elevated temperature properties P305GH 1.0436 QT 0 70 1.2 e
353 |forging EN 10222-2|elevated temperature properties 16Mo3 1.5415 N 0 35 12 e
354 |forging EN 10222-2|elevated temperature properties 16Mo3 1.5415 QT 35 500 1.2 e
355 |[forging EN 10222-2|elevated temperature properties 13CrVio4-5 1.7335 NT 0 70 5.1
356 |forging EN 10222-2|elevated temperature properties 13CrMo4-5 1.7335 NT, QT 70 500 5.1
357 |forging EN 10222-2|elevated temperature properties 15MnMoV4-5 1.5402 NT, QT 0 250 12
358 |forging EN 10222-2|elevated temperature properties 18MnMoNi5-5 1.6308 QT 0 200 4.1
359 |forging EN 10222-2|elevated temperature properties 14MoV6-3 1.7715 NT, QT 0 500 6.1
360 |forging EN 10222-2|elevated temperature properties 15MnCrMoNiV5-3 1.6920 NT, QT 0 100 4.1
361 |forging EN 10222-2|elevated temperature properties 11CrMo9-10 1.7383 NT 0 200 52
362 |forging EN 10222-2|elevated temperature properties 11CrMo8-10 1.7383 NT, QT 200 500 52
363 |forging EN 10222-2|elevated temperature properties X16CrMo5-1 1.7366 A 0 300 53
364 |forging EN 10222-2|elevated temperature properties X16CrMo5-1 1.7366 NT 0 300 5.3
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Table E.2-1 (continueq)

1 2 3 4 5 6 7 8 9 10

No | Product form Estilropean Material description Grade Material Heat Thickness gﬂrshepnfci Notes
andard number treatment 9 mm
CR 1SO 15608

365 |forging EN 10222-2|elevated temperature properties X10CrMoVNb9-1 1.4903 NT 0 130 6.4
366 |forging EN 10222-2|elevated temperature properties X20CrMoV11-1 1.4922 QT 0 330 6.4
367 |forging EN 10222-3|low temperature properties 13MnNi6-3 1.6217 NT 0 70 9.1
368 |forging EN 10222-3|low temperature properties 15NiMn6& 1.6228 N 0 35 9.1
369 [forging EN 10222-3|low temperature properties 15NiMn6& 1.6228 NT, QT 35 50 9.1
370 |forging EN 10222-3|low temperature properties 12Ni14 1.5637 N 0 35 9.2
371 |forging EN 10222-3|low temperature properties 12Ni14 1.5637 NT 35 50 9.2
372 |forging EN 10222-3|low temperature properties 12Ni14 1.6637 QT 50 70 9.2
373 |forging EN 10222-3|low temperature properties X12Ni5 1.5680 N 0 35 9.2
374 |forging EN 10222-3|low temperature properties X12Ni5 1.5680 NT, QT 35 50 9.2
375 |forging EN 10222-3|low temperature properties X8Ni9 1.5662 N, NT 0 50 9.3
376 |forging EN 10222-3|low temperature properties X8Ni9 1.5662 QT 50 70 9.3
377 |forging EN 10222-4|fine grain steel, high proof strength P285NH 1.0477 N 0 70 12
378 |forging EN 10222-4|fine grain steel, high proof strength P285QH 1.0478 QT 70 400 1.2 e
379 |forging EN 10222-4|fine grain steel, high proof strength P355NH 1.0565 N 0 70 1.2
380 |forging EN 10222-4|fine grain steel, high proof strength P355QH"1 1.05671 QT 70 400 12 e
381 |forging EN 10222-4|fine grain steel, high proof strength P420NH 1.8932 N 0 70 1.3
382 |forging EN 10222-4|fine grain steel, high proof strength P420QH 1.8936 QT 70 400 3.1
383 |forging EN 10222-5|stainless steel, martensitic X3CrNi13-4 1.4313 QT+T 0 350 7.2 e
384 |forging EN 10222-5stainless steel, martensitic X3CrNi13-4 1.4313 QT 0 250 7.2 e

6002-2-S¥vEl NI 910



€L

Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
No | Product form Iéuropean Material description Grade Material Heat Thickness g,;/lrztjepntacl Notes
tandard number treatment 9 mm
CR 180 15608
385 |forging EN 10222-5|stainless steel, austenitic X2CrNi18-9 1.4307 AT 0 250 8.1
386 |forging EN 10222-5 |stainless steel, austenitic X2CrNiN18-10 1.4311 AT 0 250 8.1
387 |forging EN 10222-5|stainless steel, austenitic X5CrNi18-10 1.4301 AT 0 250 8.1
388 |forging EN 10222-5 |stainless steel, austenitic XBCrNiTi18-10 1.4541 AT 0 450 8.1
389 |forging EN 10222-5|stainless steel, austenitic X6CrNiNb18-10 1.4550 AT 0 450 8.1
390 |forging EN 10222-5 |stainless steel, austenitic XBCrNi18-10 1.4948 AT 0 250 8.1
391 |forging EN 10222-5|stainless steel, austenitic XBCrNiTiB18-10 1.4941 AT 0 450 8.1
392 |forging EN 10222-5 |stainless steel, austenitic X7CrNiNb18-10 1.4912 AT 0 450 8.1
393 |forging EN 10222-5|stainless steel, austenitic X2CrNiMo17-12-2 1.4404 AT 0 250 8.1
394 |forging EN 10222-5|stainless steel, austenitic X2CrNiMoN17-11-2 1.4406 AT 0 160 8.1
395 |forging EN 10222-5|stainless steel, austenitic X5CINiMo17-12-2 1.4401 AT 0 250 8.1
396 |forging EN 10222-5 |stainless steel, austenitic XBCrNiMoTi17-12-2 1.4571 AT 0 450 8.1
397 |forging EN 10222-5|stainless steel, austenitic X2CrNiMo17-12-3 1.4432 AT 0 250 8.1
398 |forging EN 10222-5 |stainless steel, austenitic X2CrNiMoN17-13-3 1.4429 AT 0 160 8.1
399 |forging EN 10222-5|stainless steel, austenitic X3CrNiMo17-13-3 1.4436 AT 0 250 8.1
400 |forging EN 10222-5 |stainless steel, austenitic X2CrNiMo18-14-3 1.4435 AT 0 75 8.1
401 |forging EN 10222-5|stainless steel, austenitic X3CrNiMoN17-13-3 1.4910 AT 0 75 8.1
402 |forging EN 10222-5 |stainless steel, austenitic X2CMNiCu19-10 1.4650 AT 0 450 8.1
403 |forging EN 10222-5|stainless steel, austenitic X3CrNiMo18-12-3 1.4449 AT 0 450 8.1
404 |forging EN 10222-5 |stainless steel, austenitic-ferritic X2CrNiMoN22-5-3 1.4462 AT 0 350 10.1 c
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Table E.2-1 (continued)

1 2 3 4 5 6 7 8 9 10
No | Product form ESE[Jropean Material description Grade Material Heat Thickness g';/lrgher: I?CIJ Notes
andard number treatment 9 mm
CR S0 15608

405 |forging EN 10222-5|stainless steel, austenitic-ferritic X2CrNiMoN25-7-4 1.4410 AT 0 160 10.2 c
406 |casting EN 10213 |elevated temperature properties GP240GR 1.0621 N 0 100 1.1 h
407 |casting EN 10213 |elevated temperature properties GP240GH 1.0619 N, QT 0 100 1.1 e
408 |casting EN 10213 |elevated temperature properties GP280GH 1.0625 N, QT 0 100 1.2 e
409 |casting EN 10213 |elevated temperature properties G20Mo5 1.5419 QT 0 100 3.1
410 |casting EN 10213 |elevated temperature properties G17CrMo5-5 1.7357 QT 0 100 5.1
411 |casting EN 10213 |elevated temperature properties G17CrMo9-10 1.7379 QT 0 150 52
412 |casting EN 10213 |elevated temperature properties G12MoCrv5-2 1.7720 QT 0 100 6.1
413 |casting EN 10213 |elevated temperature properties G17CrMoV5-10 1.7706 QT 0 150 6.2
414 |casting EN10213 |elevated temperature properties GX4CrNi 13-4 1.4317 QT 0 300 8.1
415 |casting EN10213 |elevated temperature properties GX8CrNi12 1.4107 QT 0 300 8.1
416 |casting EN 10213 |elevated temperature properties GX15CrMo5 1.7365 QT 0 150 5.3
417 |casting EN 10213 |elevated temperature properties GX23CrMoV12-1 1.4931 QT 0 150 6.4
418 |casting EN 10213 |low temperature properties G17Mn5 1.1131 QT 0 50 1.1
419 |casting EN 10213 |low temperature properties G20Mn5 1.6220 N 0 30 1.2
420 |casting EN 10213 |low temperature properties G20Mn5 1.6220 QT 0 100 1.2 e
421 |casting EN 10213 |low temperature properties G18Mo5 1.6422 QT 0 100 1.2 e
422 |casting EN 10213 |low temperature properties GONi10 1.5636 QT 0 35 9.1
423 |casting EN 10213 |low temperature properties G17NiCrMo13-6 1.6781 QT 0 200 9.2
424 |casting EN 10213 |low temperature properties G9Ni14 1.5638 QT 0 35 9.2
425 |casting EN 10213 |low temperature properties GX3CrNi13-4 1.6982 QT 0 300 8.1
426 |casting EN 10213 |stainless steel, austenitic GX2CrNi19-11 1.4309 AT 0 150 8.1
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Table E.2-1 (concluded)

1 2 3 4 5 6 7 8 9 10
No | Product form ESLtJropean Material description Grade Material Heat Thickness g,;/IrgLep”tacl Notes
andard number treatment 9 mm CRISO 15608

427 |casting EN 10213 |stainless steel, austenitic GX5CrNi19-10 1.4308 AT 0 150 8.1
428 |casting EN 10213 |stainless steel, austenitic GX5CrNiNb19-11 1.4552 AT 0 150 8.1
429 |casting EN 10213 [stainless steel, austenitic GX2CrNiMo19-11-2 1.4409 AT 0 150 8.1
430 |casting EN 10213 |stainless steel, austenitic GX5CrNiMo19-11-2 1.4408 AT 0 150 8.1
431 |casting EN 10213 |stainless steel, austenitic GX5CrNiMoNb19-11-2 1.4581 AT 0 150 8.1
432 |casting EN 10213 |stainless steel, austenitic GX2NiCrMo28-20-2 1.4458 AT 0 150 8.2
433 |casting EN10213 [stainless steel, austenitic-ferritic GX2CrNiMoN25-7-3 1.4417 AT 0 150 10.2 c
434 |casting EN 10213 |stainless steel, austenitic-ferritic GX2CrNiMoN22-5-3 1.4470 AT 0 150 10.1 [
435 |casting EN 10213 |stainless steel, austenitic-ferritic GX2CrNiMoCuN25-6-3-3 1.4517 AT 0 150 10.2 c
436 |casting EN 10213 |stainless steel, austenitic-ferritic GX2CrNiMoN26-7-4 1.4469 AT 0 150 10.2 c
a Because of the carbon content special precautions are necessary when the material is welded.

b See EN 10216 series for details of heat treatment.

¢ See B.2.3, Figures B.2-9to B.2-11.

d Welding on fasteners made of these materials is not permitted.

e Additional requirements for forming and welding should be considered on a case by case basis.

f

«

Hot forming is not allowed for thermomechanically treated steels, see 9.3.2 of EN 13445-4.2009.
Heat treatment conditions:

A annealed

AT solution annealed

C cold worked

| isothermally annealed

M thermomechanically rolled
N normalised

NT normalised and tempered
P precipitation hardened
QT guenched and tempered

RA
WW

steel grade deleted in EN10213:2008:

recrystalised annealed
warm worked
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CTB EN 13445-2-2009

Annex Y
(informative)

Differences between EN 13445-2:2002 and EN 13445-2:2009

The 2009 edition of EN 13445-2 contains the 2002 edition of the standard and all Amendments and corrections
issued in the meantime.

The most important changes include:
— Addition of design properties in the creep range (4.2.4 and Annex C).

— European standardized steels grouped according to product form: Table A.2-1 moved to Table E.2-1 and
updated with EN materials, status changed from normative to informative.

— Prevention of brittle fracture: Revision of Annex B, extension of applicable yield strength range from 460 MPa
to 500 MPa, inclusion of Duplex Stainless Steels up to 50 mm thickness and changes to clause B.4 working
plates in conjunction with changes in clause 8 of Part 4.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential Requirements of the EU
Pressure Equipment Directive 97/23/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association to provide a means of conforming to Essential Requirements of the New
Approach Pressure Equipment Directive 97/23/EC.

Once this standard is cited in the Official Joumal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this standard
given in Table ZA.1 confers, within the limits of the scope of this standard, a presumption of conformity with the
corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Pressure Equipment Directive

97/23/EC
Clause(s)/subclause(s) of this | Essential Requirements (ERs) | Qualifying remarks/Notes
of Pressure Equipment
Directive 97/23/EC
4 2.2.3 (b), 5" indent provision and consideration of
appropriate material properties
4.1.6 and Annex B 4.1 (a) prevention of brittle fracture
417 4.1 (d) material suitable for intended
processing procedure
411 4.2 (b) compliance with the material
specifications
415 7.5 detailed requirements on
elongation after rupture for steel
4.1.6 and Annex B 7.5 detailed requirements on impact
rupture energy for steel
424 2.2.3 (b), 7" indent design properties in the creep
range

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.
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MpunoxeHue O.A
(cnpaBoyHoe)

MepeBop eBponeiickoro craHaaprTa EN 13445-2:2009 Ha pycCKUl A3bIK

1 O6nacTb NpMMeHeHun

[laHHas 4acTb HacTosilero €eBpOMEencKoro craHgapTa ycTaHaBnvBaeT TpeGoBaHWMSA K MaTepuanam
(BKkniovas nnakupoBaHHble MaTepuanbl) AN cocyaos, paboTalolmx nog AaeneHuem, Ges orHeBoro nogsoga
TennoTbl U onopam, paccmatpusaeMbiM B EN 13445-1:2009 1 usrotaBnMBaemMbiM U3 MeTannnYeckux mare-
pvanoB. B HacTosiLlee BpeMs OHa OrpaHW4MBaeTCsl CTansiMM C AOCTaTOMHOM NacTMYHOCTBLIO, HO ANA ane-
MeHTOB, paboTalolmx B Anana3oHe Non3y4vecTu, OHa TakKe OrpaHUYMBaETCs Matepranamu ¢ 0CTaTouHOMN
NNacTUYHOCTbLIO NPU NOMN3y4YecTu.

OHa yctaHaBnueaeT TpeboBaHWsl K BbIGOPY, KOHTPOMIO, UCTLITAHUIO U MapKUPOBKE METannu4eckux
maTepuaros Ans M3roToBreHns cocyaos, paboTalowmx noa AaeneHveM, 6e3 orHeBoro NoasoAa TennoThl.

2 HopmaTuBHbIE CCbINKU

Hacrosawuin eBponeiicknin cTaHaApPT COAEPXUT MONIoXKEeHUs! ApYrMX Nybnukauuii B Buae AaTUPOBaHHbIX
WNY HeJaTMPOBaHHbIX CChINOK. OTU HOPMATUBHbIE CCbINKW pacrnonaraloTcsl B COOTBETCTBYIOLMX MECTaX Tek-
cTa, a nepeyeHb Nybnukaumin NpUuBoAUTCS HWKe. [rns AaTMpOBaHHbIX CCbINIOK Nocneaylowue nonpasku Uiv
pepakumy nobbiX Takux nNyGnvkaumin NpUMEeHUMbI K JaHHOMY €BpONecKoMy CTaHAapTy, TONMbKO €CAn OHK
BKIOMEHbI B HErO NMONPaBKON UNU pedakuven. [ins HeaaTVPOBaHHLIX CChINOK NPUMMEHUMO NocneaHee usna-
Hye nybnukaumm, Ha KOTOpYIo AaeTCs CCbifika (C y4eToM nonpasok).

EN 764-1:2004 OGopynosaHue, pabortaiwuiee noa gaeneHnem. TepmuHonoms. Yactb 1. [laBneHue,
TemnepaTypa, 06beM, HOMUHarbHbI pasMep

EN 764-2:2002 O6opygosaHue, paboTtatowee noa gaeneHueM. Hacts 2. BenuumHbl, CUMBOSbI U @4UHALBI

EN 764-3:2002 O6opyaosaHue, paboTatowlee nog aasneHuem. Yactb 3. OnpeneneHue KOMNOHEHTOB

EN 1092-1:2007 ®naHubl 1 ux coeanHenus. Kpyrnble conaHubl ans Tpy6, knanaHos, (UTUHIOB U apMa-
Typbl ¢ 0603HayeHnem PN. YacTb 1. CtanbHble dnaHubl

EN 10002-1:2001 Metannuueckve matepuansl. cnbiTaHue Ha pacTsxeHue. Yactb 1. MeTog ucnbita-
HWIA NPV KOMHATHOW TemnepaTtype

EN 10028-2:2003 Napenust nnockue cranbHble 4SS UCNonb30BaHuA noa AasneHueM. Yactb 2. Heneru-
poBaHHbIe U flerMpoBaHHbIE CTanu C YCTaHOBIIEHHbIMW CBOVWCTBaMM NPY MOBbILLEHHLIX TEMNepaTypax

EN 10028-3:2003 Uspenus nnockue ctanbHbIe Ans UCMOMNb3oBaHWA nog AaeneHueM. Yacts 3. Ceapu-
BaeMble MenKo3epHUCTbIe CTanu, HOpMariu3oBaHHbIe

EN 10028-4:2003 Msgenus nrnockue cranbHbie AN MCMONb30BaHUA noa AaeneHveM. Yacts 4. Hukenb-
coJepxalume cTany ¢ ycTaHOBMEHHLIMU CBOMCTBAMM NPU HU3KOW TemnepaType

EN 10028-5:2003 Uspenus nnockue ctanbHbie AN UCMONbL30BaHWA nog aasneHneM. Yacts 5. Ceapu-
BaeMble MENKO3EepPHUCTLIE CTanu, TepMOMEXaHU4eCcKU KaTaHble

EN10028-6:2003 Usgenusa nnockve cTanbHble Ansl UCNONbL30BaHWs noa gasneHueM. Yacts 6. Ceapu-
BaeMble MeNKO3epHUCTbIE CTanu, 3aKarneHHble U OTNyLIeHHble

EN 10028-7:2007 U3genua nnockue cranbHble 4SSl UCMONb30BaHWA noj fasneHneM. Yactb 7. Hepxa-
BeloLLME cTanm

EN 10045-1:1990 Matepuansl MeTarnnuyeckue. MenbitaHus Ha yoap no Lapnu. Yacts 1. MeTtoa ucnbitaHus

EN 10164:2004 CranbHble U3genus ¢ ynyueHHbIMYA AedopMaLUOHHBIMM CBONCTBaMU B HanpaBneHuu,
neprneHAVKYNAPHOM NMOBEPXHOCTU uagenusi. TeXHUYecKkue yCroBus NOCTaBKu

EN 10204:2004 U3genua meTtannuyeckue. Tunbl JOKYMEHTOB NPUEMOYHOTO KOHTPOIS

EN 10216-3:2002, EN 10216-3:2002/A1:2004 Tpy6bl cTanbHble H6eclioBHble AnsA paboThl noa Aasne-
HueM. TexHU4Yeckue ycrioBus noctasku. Yactb 3. TpyBbl U3 NErMpoBaHHOR Menko3epHUCTON cTanm

EN 10216-4:2002, EN 10216-4:2002/A1:2004 Tpy6bl cTanbHble GeclioBHble Ana paboTbl noa AaBne-
HueM. TexHuyeckue ycrnosus noctasku. HacTb 4. TpyObl M3 HenerMpoBaHHO! M NErMpoBaHHOW CTanu co cre-
LmansHbIMU CBOWCTBaMM ANA NOHWKEHHOW TeMnepaTyphl

EN 10217-3:2002, EN 10217-3:2002/A1:2005 Tpy6bl cTanbHble cBapHbie Ans paboTbl Noa AaBreHUeMm.
TexHuyeckue ycrnosus noctasku. YacTtb 3. TpyGbl U3 nermpoBaHHON MenKo3epHUCTON cTanum
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EN 10217-4:2002, EN 10217-4:2002/A1:2005 Tpy6bl cTanbHble CBapHbie Ans paboTbl nod AaBrneHUem.
TexHuueckue ycnosusi noctaeku. Yactb 4. TpyObl aneKkTpocBapHbie U3 HeNnerMpoBaHHOW CTanu CO CreLm-
anbHbIMU CBOWCTBaMM AN NOHWKEHHOW TeMnepaTypsbl

EN 10217-6:2002, EN 10217-6:2002/A1:2005 TpyGhbl cTasibHble cBapHble Ans paboTbl nog AaBreHUeM.
TexHuyeckue ycrnoBusi noctaBku. Yactb 6. TpyGbl cBapHble nof riocom M3 HernervpoBaHHOW cTanu co
cneuunanbHbIMU CBONCTBaAMM ANSi TOHWXEHHOW TeMnepaTypbl

EN 10222-3:1998 NokoBku cTanbHble ansa paboTtl nog AaBneHuem. YacTtb 3. Hukenessle ctanm co crne-
LiManbHbIMKU CBONCTBaMM NPU MOHWKEHHbIX TeMnepaTypax

EN 10222-4:1998, EN 10222-4:1998/A1:2001 MokoBku cTanbHble ans paboTbl Nog AasneHveM. Yactb
4. CBapviBaeMble MEeNKO3epHUCTbIE CTanu C MOBbLILLEHHbIM NPEeaernoM TeKy4ecTu

EN 10269:1999 EN 10269:1999/A1:2006 Ctanu v HMKeneBble CraBbl ANS KPenexHbiX aetanei co
cneuvanbHbIMY CBONCTBaMM NPU MOBBILLEHHbIX U (M) HU3KMX TeMnepaTypax

EN 10273:2007 lMNMpyTku ropsiyekaTaHble, CBapuBaeMble U3 CTanu, Ans cocyaoB, paboTalowux noa Aas-
neHnemMm, Co crneumansHbIMYM CBOWCTBAMM NPU NOBLILLEHHbIX TeMneparypax

EN 10291:2000 MaTtepuanbl meTannu4eckue. AcnbiTaHne Ha OAHOOCHYIO NOMN3YYEeCTb NPU PacTsKEHUN.
MeToa ucnbiTaHuin

EN 12074:2000 Matepuanbl npucapoyHbie. TpeGoBaHUA K Ka4ecTBy MpW WM3roTOBMNEHUM, MOCTaBke W
pacnpocTpaHeHMU MaTepuarnos, pacxodyeMbiX NpU CBapke U CBA3aHHbIX C Hel npoLieccax

EN 13445-1:2009 Cocyabl, paboTatowime nog gaesneHueM, 6e3 orHeBoro noasoza Tennothl. Yactb 2.
O6wme nonoxeHua

EN 13445-3:2009 Cocyabl, paGoTatowime nog gasneHueM, 6e3 orHeBoro nogsoza Tennothl. Yactb 3.
MpoekTupoBaHne

EN 13445-4:2009 Cocyabl, pabotatowime nog gasneHuem, 6e3 orHeBoro nopgsoaa TemnoThl. Yactb 4.
UsrotoBneHue

EN 13445-5:2009 Cocyabl, pabotatoume nog gaenexHuem, 6es orHesoro nogsoaa tennorbl. Macts 5. Kon-
TPOSb U UCTbITAHWSA

EN 13479:2004 Matepuanel npucagoyHble. OCHOBHOW CTaHOAApPTHLIA NMPOAYKT Ansi NpUcagoyHbiX Me-
Tannos v nocoB Arsl CBapKW NNaBrneHueM MeTan4ecknx MaTtepuarnos

EN 20898-2:1993 MexaHu4yeckue cBOWCTBa KpeneXHbix usgenuin. Yacts 2. MNaiku ¢ ycraHOBRNEHHbIMU
3Ha4YeHUsIMU KOHTPONbHOW Harpysku. KpynHas peasba (1ISO 898-2:1992)

EN 1SO 898-1:1999 MexaHuuyeckie CBOWCTBA KpPeneXHbIX M3Aenuii U3 yrnepoaucTbiX U NerMpoBaHHbIX
ctanei. Yactb 1. BonTbl, BUHTHI U WwWnunbky (ISO 898-1:1999)

EN ISO 2566-1:1999 Cranb. Tabnuubl nepeBoAa BenuYMH OTHOCUTENbLHOTO YANUHeHus. Yactb 1.
Cranb yrnepoaucrtas 1 HuskonervpoaHHas (ISO 2566-1:1984)

EN ISO 2566-2:1999 Cranb. Tabnuubl nepeBoAa Benu4YMH OTHOCUTENbHOTO yANUHeHUsA. Yactb 2.
Cranb aycteHutHas (ISO 2566-2:1984)

EN ISO 3506-1:1997 MexaHn4eckue CBOMCTBA KPENEXHbIX U3AENUA M3 KOPPO3UOHHO-CTOMKON Hepxa-
BetoLLel ctanu. Yactb 1. BonTbl, BUHTEI ¥ winunbku (ISO 3506- 1:1997)

EN ISO 3506-2:1997 MexaHu4eckue CBOWCTBA KpeneXHbIX U3Aenui m3 Koppo3MOHHO-CTOMKOW Hepxa-
BetoLleit ctanu. Yacte 2. Maikm (ISO 3506-2:1997)

CR ISO 15608:2000 Ceapka. PykoBoACTBa, Kacalolmecs CUCTEMbI IPYNNUPOBaHUA MeTarnnmyeckux ma-
Tepuanos (ISO/TR 15608:2000)

3 TepMuHBI, onpeaeneHUA, CUMBOJbI U €AUHULIbI

3.1 TepMuHbI M onpeaeneHus

B HacTosiliem eBporeiickoM cTaHoapTe NPUMEHSIIOTCA TePMUHbI U onpepaerieHusi, NpuBefeHHble B
EN 13445-1:2009, EN 764-1:2004, EN 764-3:2002, a Taioke cneayloliMe TEPMUHBI U onpefierieHus.

3.1.1 MMHMManbHasa Temnepartypa Metanna Ty (minimum metal temperature): Camas Hu3kaa TeMne-
paTypa, onpegerneHHas 4ns noboro us cneayrowmx ycnosuia (M. Takke 3.1.2, 3.1.3):

— HopMarnbHas 3KcnslyaTaums;

— npoueaypsbl nycka U ocTaHoBa;

— BO3MOXHbl@ HapyLUEHUs MPOLIeCCa, TakMe Kak MTHOBEHHOe BCKUINaHUe XMIOKOCTU, Temrnepartypa Kune-
HWS KOTOpOW Npy aTMoctepHoM AaeneHun Huxe 0 °C;

— B NPOLIECCE OMPECCOBKM UMKN UCTLITAHMWIA HAa repMETUYHOCTb.
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3.1.2 Tepm perynupoBku Temnepartypnl Ts (temperature adjustment term). CesizaH ¢ BbluMcneHuem
pacYeTHON HOMMHAINLHOW Temnepatypbl Tg U 3aBUCUT OT BbIYUCIIEHHOTO PacTAIMBAKOWEro MeMopaHHoro
HaNpsHXKeHUs NPy COOTBETCTBYIOLLEH MMHUMATIbHON TeMneparype MeTanna.

Mpumevanue 1 — 3HadeHnn Ts npuBeaeHbl B Tabnuue B.2-12.

MpumMevaHue 2 — inA HaXOXKAEHUs pacTsirMBaioLero MeM6paHHOrO HanpstkeHUs cneayeT obpallaTbes K Npunoxe-
Huto C EN 13445-3:2009.

3.1.3 pacuyeTHan HoMMHanbHas Temnepartypa Tr (design reference temperature): Temnepartypa, uc-
nonb3yemas Ans onpeaeneHus TpebosaHuii sHeprun yaapa, KoTopasi BLIMMCNSAETCA nyTem npubasneHus
perynvmpoBku TeMnepatypbl Ts K MUHUMaNbHON TeMnepatype metanna Tw:

TR = TM + Ts.

3.1.4 temnepartypa ucnbiTaHuit Ha yaap Tky (impact test temperature): Temneparypa, npu koTopo
JorxHa GbiTb 4OCTUrHYTa Tpebyemas 3Heprus yoapa (cm. B.2).

3.1.5 aHeprus ypapa KV (impact energy): SHeprus, nornouieHHass o6pasLom MaTepuana B xoae 1crbl-
TaHus no Wapnu ¢ Hapgpesom B cooteeTcTBUM ¢ EN 10045-1:1990.

3.1.6 HomMHanbHas TonwuHa eg (reference thickness): TonwuHa anemeHTa, ucnonb3yemasi ans co-
OTHeceHus1 pac4eTHOn HOMUHarbHON TeMnepaTypbl Tr aneMeHTa ¢ ero Tpebyemoii TeMnepaTypoit ucnbiTa-
HWi1 Ha yaap Tky (cM. Tabnuupl B.2-2 — B.2-7 u pucyHku B.2-1 — B.2-11). [ins HecBapHbIX YacTell HOMUHanNb-
Has TONWMHA 6g paBHa HOMWUHarbHOW TOMLWMHE CTeHKW (BKMiovas Mpunyck Ha kopposuio). [ns ceapHbIX
yacTeil HOMUHaNbHas TonwMHa onpegensieTcs B Tabnuue B.4-1.

3.1.7 koachcmumneHT ocnabneHus NPoYHOCTU BCcneacTBUe NON3y4yecTu cBapHoro wea [weld creep
strength reduction factor (WCSRF)]: KoachdpuumeHT ans yyera ocnabneHuss npoyMHOCTM MpU NOM3y4ecTy
y CBapHOro LUBa.

3.2 CumBOnNbI M egUHULDI

B HacTosiLen YacTu NpUMEHSIIOTCS CUMBONbI U eguHULLl EN 764-2:2002 Hapsay ¢ npyvBeAeHHbIMU B
Tabnuuax 3.2-1 n 3.2-2.

Ta6bnuua 3.2-1 — BenuuuHbl ANA U3MEPEHUA NPOCTPAHCTBA U BPeMeHU

BenunuuHa Cumeon EauHuua
Bpewms t C, MUH, Y, fieHb, rog
YacTtoTa f My
Pasmep IMiobas 6ykBa naTUHCKOro MM
andgasura *
OnuHa ) MM
TonwwuHa e MM
IMpunyck Ha KOppPO3uID c MM
OuameTtp d D MM
Papuyc LR MM
MNnowaab A 'S MM°
O61LEM, BMKOCTb " MM °
Bec w H, kH
MnotHocTb p Kr/MM° €
MOMEHT MHepuMKn cedeHus I MM”
MOMEHT CONpPOTUBNEHMUS1 CeYEHUSsI V4 MM®
YckopeHue ¥ m/c”
Mnockuia yron Iio6as Gykea rpedeckoro paa, °
andasura *
% B kauecTBe CMMBOSIa MOXET UCMOrb30BaTbC Niobas cTpouHas 6ykea, 3a uckrioueHueM GykB, ykasaHHbIX B faH-
Hol Tabnuue.
O6bem Take MoXeT GbiTb BbIpaXeH B v unm n.

° NuTp He sBnseTCcs eauHULEi cncTeMbl CU, HO MOXET UCTIONB30BATLCA ¢ eanHMLEAMU CU 1 UX KPaTHBIMU eUHU-

uamu.

4 MnoTHOCTH TaloKe MOXET BbiTh BbipaXkeHa B Kr/mS.
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Benuuuna ® Cvmeon ° EavHuua
Cvna F H
MomeHT M H-MMm
[aesnenue p, P 6ap °, MMa
TeMnepatypa T °C
KoadxbyumeHT nuHeHoro pacluMpeHus a MKkM/M°-C
HopmManbHoe HanpsbkeHue c MMa
KacaTenbHoe HanpshkeHue T MMa
HoMuHanbHoe pacyeTHOe HanpsbkeHue f MMa
Mpeaen NpovHoOCTH Rn MMa
Mpenen npo4HOCTU Npu Temnepatype T R MMa
Mpeaen TekyvecTu Re MMa
Mpenen Tekydectn npu Temnepatype T Rerr MMa
BepxHuii npeaen Teky4ecTu Ren MMa
1%-Hbl YCNOBHbIN NpeAen TeKy4ecTu Rp10 MMa
0,2%-Hbi YCNOBHbIN Npeaen Teky4ectm Rpo2 MMa
0,2%-HblA YCMNOBHLIA Mpeaen Teky- Rpoarr MMa
YecTu npu Temnepatype T
Moaynb ynpyroctu E MnNa
Moaynb casura G Mlla
KoadodbuumeHT lNyaccoHa ] -
Hedopmauus € %
YanvHeHue nocne paspyleHus A %
SHeprus yoapa KV Ix
TBepaoctb HB, HV —
KoaddpuumeHT coeiMHeHUs z -
KoadbdbuumeHT 3anaca S -
CpepHuit 1%-Hblit npepen Aedop- Rovomn MnNa
MauuyM ronsy4ectd Mpu BbIYUCITIU-
TenbHO Temnepatype T U cpoke
cnyx6bl {
CpenHee cOMpoOTMBIIEHVE MNOn3yde- Rurri MMa
CTU NpU BbIMUCIIUTENBHOW Temnepa-
TYpe T u cpoke cnyxObl ¢
KoadhchpuumeHT ocnabneHnsi npovHoCTH Z, -
BCNEeACTBME NMON3y4ecTi CBapHOro LWBa

# BenmunHbl 683 MHAeKca TemnepaTypbl 0BLIMHO OTHOCATCS K KOMHATHOWM TeMneparype.

HekoTopble U3 3TUX CUMBOMOB, Takue Kak R, f, He sirnsoTCs YacTbio 1ISO 31.
¢ «6ap» He siBNsieTCA eAnHULIEN cucTeMbl CU, HO MOXeT MCNOMNb30BATLCA € eAuHULIAMU CU 1 UX KPATHBIMUA eavHu-
uamu. EamHuua «6ap» vMenonbayeTcs Ha nacnopTHbIX Tabnuukax, ceptudmkarax, Yeprexax, MaHOMeTpax U KOH-
TPONbHO-U3MEPUTENBHOW annapaType M Bcerga BbipaxaeT u3bbiTouHoe AaBrneHue. JTo cornacyetcs ¢ Tpebosa-
Husimu [dupektuekl 97/23/EC no o6opyaoeaHuio, paGoTaloleMy nog AaBneHueMm.

4 Tpeﬁosal-wm K Mmatepuanam, ucnosib3yemMmbiMm Ans yacTteil, HaxoasiLLMXCA NoA AaBreHUueM

4.1 O6wKe nonoxeHus

4.1.1 Matepuansl, UcnosbayemMble A5 YacTeil, HaXOAALWMXCA noa AaBeHUeM, ACMKHLI oTBevaThb 06-
wum TpeboBaHvsM 4.1 U cneumanbHbIM NonoxeHusm 4.2, ecnu npumeHuMo. MaTtepuansl 4nsA vacren, Ha-
XOASLLMXCA MO AaBNEHEM, 3aKasbiBalOTCA COrMacHO TEXHMUYECKUM YCNOBUSIM NOCTaBku B 4.3.

MapkupoBka MaTepuaros AnA YacTeil, HaXoAAWMXCA Nog AaBneHWeM, OCYLLECTBNAETCA B COOTBETCT-

BUM c 4.4.

BuiGop maTepuanos AomkeH GbITh COrnacosaH ¢ npeanonaraeMbiMy aTarnamu U3roToBMEHUs U JOMKEH
COOTBETCTBOBaTb BHYTPEHHEN U Okpyxkatolei cpepe. Mpu ykasaHUM maTepuarnoB OOMKHbI GblTb YYTEHbI
HOpMarbHble YCIOBUS 3KCMMyaTaLuM U HeyCTaHOBMBLLUMECS YCMOBMSI, UMEIOLLIME MECTO B MpOLecce Usro-

TOBMEHUs1, TPAHCMOPTUPOBKM, UCTILITAHUIA U SKCnnyarauuu.
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MpumeuaHue 1 — TpeboBaHua 4.1 1 4.2 AOMKHBI Takke BLIMOMHATLCS, 8CIA TEXHUYEecKMe YCIOBUSA MOCTaBku pas-
paGoTaHbl AnA eBponeinckux cTaHgapToB Ha Martepuarl, eBpONeiiCKoro paspelleHusl Ha maTtepuanbl UMK OLEHOK
KOHKPETHbIX MaTepuaros.

MpumeyaHue 2 — Ecnu paspaboTaHbl TEXHAYECKUE YCIIOBUS NMOCTaBKM ANA YacTei, HaxoasaLWmMXCa Noa AaBneHueM,
[omkHa cobniloaaTtbca CTpykTypa U TpeboBaHus EN 764-4:2002. UcknioueHUst [OmKHbI BbiTb TeXHUYECKM 060CHO-
BaHbl.

Matepuansl rpynnupytotcs B cootsetcteuu ¢ CR ISO 15608:2000 ansi cooTHeceHusi TpeboBaHmit naro-
TOBMNEHUA U KOHTPOIA C XapakTepHbLIMU TUMaMKU Matepuana.

MpumMeuaHue 3 — Matepuanbi GbinK BKNIOYEHb! B 3TU IPyMnbi B COOTBETCTBUAN C UX XMMUYECKUM COCTaBOM W CBOV-
CTBaMMU C YHETOM M3rOTOBIIEHUA U TepMUIecKoit 06paboTku nocre cBapku.

4.1.2 Matepuanbl Ansa Yacten, HaxoAsaWMXCs nop AaBrieHMeM, KOTopble OoTBevaloT Tpe6oBaHusIM Ha-
CTOSILLEro eBpOonencKoro CTaHaapTa, AOMKHbI CONPOBOXAATLCA AIOKYMEHTaMU KOHTPONS B COOTBETCTBUU C
EN 10204:2004. Ceptucpmkar oco6oro koHTponsa (akr no 3.1 unu 3.2) Tpebyetcs Ans BCcex craneit npu uc-
Nonb30BaHWM NPOEKTMPOBaHMA NYTEeM pac4yeToB — NPSMO Cnocob — B COOTBETCTBUU C NpurnoxeHvem B
EN 13445-3:2009.

Mpumevanne — Tun AOKyMEHTa KOHTPONA AomkeH coortBeTcrBoBatb EN 764-5:2002 u copepxatb 3asiBrneHue o

COOTBETCTBMU TEXHUHECKUM YCNOoBUAM Ha mMatepuan.

4.1.3 Martepuarnsbl He JOIMKHbI UMETb NOBEPXHOCTHbIE U BHYTPEHHUE AedeKTbl, KOTOPbIe MOryT MOBIU-
SiITb HA UX NPeAnonaraemMylo NPMMEHUMOCTb.

4.1.4 Cranu JOnmKHb UMETb YkasaHHOe MUHUManNbHOE yANUHEHWe nocre paspyLleHWUsl, UaMepeHHoe Ha
6asoBoit onuHe

L, =5,65,S,, (4.1-1)

rae S, — ucxoAHas nroLwaab NonepeyHoro ceveHus B npeaenax 6asoBoi AnNUHbI.

MuHuManbHoe yanuHeHue nocrie paspylueHus B nio6oM HanpaBneHu AOMKHO 6biTb 2 14 %.

OpnHako MeHbLUMe 3HaYeHUs! YANUHEHUA Taloke MOTYT NPUMEHATbLCA (HanpuMep, ANA KpenexHbiX uiae-
NWIA UNKM OTNIMBOK) NPU YCINOBUU, YTO NPUHATEI COOTBETCTBYIOLWME MEPbI ANl KOMMNEHCALUMU Takux MeHbLLIMX
3Ha4eHui 1 cneumnanbHbie TpeGoBaHUA NoAAAalTCA NPoBeEpKe.

MpumeyuaHue — MprMepbl KOMNEHcaLMK:

— NPUMEHeH1e NP1 NpoeKTMpoBaHuK Gornee BLICOKUX KOA(MULIMEHTOB HAAEXKHOCTY;

— NpoBeJeHUe UCMbITaHWIA Ha pa3pbiB Ans AeMOHCTpaLMK NacTU4eckUX CBOMCTB Marepuana.

4.1.5 MNMpu namepeHun no 6asoBoi AnmMHe, KOTopasi OTIIMMAETCA OT YKasaHHOW B 4.1.4, MMHUManbHoe
yAnMHEHWe nocre paspyLleHna onpeaensieTcs nyteMm nepesoaa yanuHeHWUs, noryyeHHoro B 4.1.4, B COOT-
BETCTBUM C:

— EN ISO 2566-1:1999 ans yrnepoanucTbIX U HU3KONErMpOBaHHbIX cTanei;

— EN ISO 2566-2:1999 ans ayCTeHUTHbIX CTanei.

4.1.6 Ctanu OOMXHbI UMETb CNeayloLLyl0 3aAaHHyl0 MUHUMAanNbHYI0 3HEPrVIO yaapa, U3MEpPEHHYI0 Ha
obpasue ans ucnbiraduia Ha yaap no LWapnm ¢ Hagpesom (EN 10045-1:1990):

—2 27 [Ix ana chbeppUTHLIX CTaneun u ctanei ¢ coaepxaHuem Hukens ot 1,5 % po 5 %;

— 240 Ix ana cranen 13 rpynn matepuana 8, 9.3 u 10
npyu TeMnepartype UcnbiTaHWin B COOTBETCTBUM C NpurioxeHueM B, HO He Bbiwe 20 °C. Tawke A0MKHbI Aen-
CTBOBaTb Apyrue TpeboBaHusi npunoxeHus B.

4.1.7 Xvmuyeckuin cocTtas craneu, NpegHa3HayYeHHbLIX A1l CBapku U (DOPMOBKM, He AOMKEH NpeBbl-
WwaTh 3HayeHus, npuBepeHHble B Tabnuue 4.1-1. Ctpoka 2 Tabnuubl OTHOCUTCH K coCyAaM UMW 4acTam,
CNpPOEeKTUPOBaHHLIM C UCNONL30BaHUEM pacveToB — NPSIMONA cnocob — B COOTBETCTBUM C NpuUnoxeHueM B
EN 13445-3:2009. UcknioueHns A0MKHbI ObiTb TeXHUYECKM 06OCHOBAHDI.
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Tabnuua 4.1-1 — MakcumanbHOe cogepxaHue yrnepoaa, occopa U cepbl B CTanfx, npegHasHa4eHHbIX
ANA cBapKu UM (pOpMOBKHN

Mpynna cranu (8 cooTBeTCTRUM C Tabnnuei A-1) I\;’agwmanbuoe con.ep).;ague B aHanuae I'IJ'IE;BDK;
Cranm .

(oT140619) 0,23 0,035 0,025
Cranu

(oTr1006109)

npyu ucnonb3osaHun metona DBA — npsimon 0,20 0,025 0,015
cnoco6 ©

(deppuUTHble HepXaBeloLwue cTanu 0.08 0.040 0015
(7.1) ) , ,
MapTeHCUTHbIEe HepXaBetoLLyue cTanm 0.06 0.040 0015
(7.2) : : ,
g)ﬁ';'eHMTHble Hep)xaBeloLiue cranu 0,08 0.045 0.015°
gyg‘;‘eHMTHble HepXaBeloue cranu 0.10 0.035 0.015
G)BC)TQHMTHO-ﬁ)eppMTHbIe HepXaBewLLue cTanm 0,030 0,035 0.015

# MakcumarnbHoe cogepxaHue B aHanuse uaaenus 0,25 %.

® [Ins agenvit, noanexaLumx MexaHu4eckom o6paboTke, No cornacosaHUIO AONYCKAETCH KOHTponupyemoe coaep-
»aHue cepbl oT 0,015 % o 0,030 % npw ycnosuu, 4TO CTOMKOCTb K KOPPO3UM COXpaHAETCA Npu npeanosniaraeMom
NPUMEHEHMN.

¢ Kpome TOro, koathhMLMEHT YMEHbLUEHUA TOMLIWMHBLI (OTHOLUEHWE UCXOAHOW TOMWMHLI Gnoka/cnuTka K TonwuHe
OKOHYaTenbHOW NNUTbI) AOMKEH GbiTh Gonblue NGO paBeH:

—4 pns ctanet NL2 u cranei U3 rpynnb! 9;

— 3 ans gpyrux matepvanos.

4.2 CneumanbHbIe NONIOXeHUA

4.2.1 CneumanbHble CBOMCTBA
4.2.1.1 O6wuMe nonoxeHun

Ecnv npou3BoACTBEHHbIe NPOLIECCHl UMK YCINOBUA SKCNNyaTauuM MOryT NOBMUATL HA CBOWCTBA MaTe-
pvana B Takoil Mepe, KoTopasi OTPULIATENbLHO CKaxXeTcs Ha 6e3onacHOCTH unu cpoke cnyx6bl cocyna, pabo-
TaloLero noa AaBneHWemMm, ux crieflyeT yuecTb Npu ykasaHuu Matepuana.

OtpuuatensHbie 3ggekTbl MoryT 6biTb 06ycroBnEHbI:

— NMPOW3BOACTBEHHLIMUA NPOLIECCaMU: HaNpUMEP, CTeneHb XoroaHoW hopMOBKM U TEPMUYECKO 06paboTku;

— YCIOBVSIMU 3KCTUTyaTaLumu: HarnpuMep, BOAOPOAHOE OXpynuMBaHUe, KOppPo3us, oTcnaMsBaHue U xapak-
TEpUCTUKU CTapeHUsi Matepuana rnocre xonoaHou (popMOBKM.

4.2.1.2 PaccnamBaHue

Ecnu HeobxoaMmo paccMOTpeTb paccriauBaHue BCIEACTBUE KOHCTPYKLIMU COSAUHEHUS U HarpyXeHUs,
JOIDKHbI MCMOJSIb30BaTbCA CTalnu, KOTOpble yNyulmnv aedopMalMoHHble CBOMCTBa NEpNeHAUKYNsSipHO Mo-
BEpXHOCTU U npoBepeHbl B cootBeTcTBUM C EN 10164:2004.

MpumeyaHue — Ykasanus cM. B EN 1011-2.

4.2.2 PacueTHan Temneparypa 6onee 20 °C

4.2.2.1 Matepuan gorkeH UCNONb30BaTLCA TOMLKO AN YacTei, paboTalowmx nog AaBneHUeEM, B npe-
Jenax gvanasoHa Temrneparyp, AJisi KOTOpPOro cBoicTBa marepuarna, tpebyembie no EN 13445-3:2009, on-
peneneHbl B TEXHUYECKUX YCNIOBUSIX HA MaTepuarn. Ecnu TexHuyeckoe ycrnosue NnocTaBkM He COAEPXMUT KOH-
KPEeTHbIX NapameTpoB Mmarepuarna, Tpebyembix AnsA AonycTMMON TemnepaTtypbl TS, TO 3HauyeHus, Tpebye-
Mbie B EN 13445-3:2009 pns npoekTMpoBaHusl, AOJDKHbI ObiTb onpeaeneHbl NyTeM JIMHeNHOW MHTepnonsauun
MeXay ABYMS COCEAHUMU 3HaYEHUAMWN. 3HaYEeHUs1 He OKpYITIAIOTCS.

Ilna craneir, OTNMYAIOWMXCA OT ayCTEHUTHbIX M ayCTEHUTHO-(DeppPUTHLIX HEepPXKaBEIOLWUX CTanen, 3a-
haHHoe 3HaueHne Rey (Rpo2) Npy komHaTHOK TemnepaType (RT) MoxeT ucnonb3oBathcs AnNa Temneparyp,
MeHbLMx NMnbo paeHeix 50 °C. UnTepnonsiuusa mexay 50 °C u 100 °C BbinonHsieTcs co 3HavyeHusimu RT u
100 °C u ¢ ucnonb3osaHueM 20 °C B kayeCTBe HauyanbHOW TOYkM Ans uHTepnonsiuuu. Mpu Temnepatype
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G6onee 100 °C nuHeiHas MHTEPNONAUMA OOMKHA BbINOMHATLCA MeXAy TabnuyHbIMU 3HaYEHWUSIMK, NpuBe-
[AeHHbIMK B Tabnuue.

4.2.2.2 NocKonbKy Ha yaapHble CBOCTBA MOXET MOBMUATL ASIUTENbHOE WK YacToe BblAepXuBaHue
Martepuana npy NoBbILEHHLIX TeMnepaTypax, npeanonaraeTcsl BECTU 3anucyu TemnepaTtyp U BpeMeHu BO3-
OEeNCTBUA MOBLILEHHBIX TeMnepaTyp AS1S UCCNeAoBaHUS NpY KOHTpore B npouecce akcnnyaTtauum. Bnus-
HWe TaKoro BO34eiCTBUA B TEUEHME OXUOaeMoro cpoka cryx6bl AOMKHO BbITb OLEHEHO U 3anucaHo.

[N Takux onepauuii, KaK CylliKa n OMACTKa cocyAoB, paboTalolux noa AaBneHneM, CTanu ¢ ycTaHoB-
NeHHbIMK CBOMCTBAMM NPW HU3KOW Temnepartype, Ho 6e3 3HaueHuid 0,2%-HOro yCroBHOro npeaena Teky4e-
CTU NpU NOBLILLEHHON TeMnepaType MOryT BCE e UCMOmNb3oBaTbCA NPU MOBbILLEHHbIX TeMnepaTypax Ans
NpoLIECCOB CYLUKU U OYUCTKM NPU YCrOBUM, YTO 3Ha4YeHUsi 0,2%-HOro yCrioBHOro npeaena TeKyyecTu, uc-
nonb3yemMbie Npu NpPOeKTHbIX pacyeTax Afs NOBLILUEHHBIX TeMnepaTyp, nosnyyeHbl nyTeM YMHOXeHWs1 ycTa-
HOBMEHHbIX 3Ha4YeHU MUHUMarnbHoro npegena Tekydectu npu 20 °C Ha koaddULMEHT, NPUBEAEHHbIN B
Tabnuue 4.2-1.

Tabnuua 4.2-1 — KoachcpmumeHTbl yMeHbLUEHUA Npegerna TeKy4ecT! [Uisi HU3KoTeMnepaTypHbIX cTanei

Temnepatypa T
Cranb 100 °C 200 °C 250 °C 300 °C
3akaneHHble U OTNyLUEeHHble 0,75 0,68 0,64 0,60
HopmanuaoBaHHble UM TepMOMeXaHU4ecku
obpaboTaHHbIe 0,70 0,58 053 048

MHTepnonsums BbINONHAETCA Tak ke, kak B 4.2.2.1.

4.2.3 lNpepoTtBpalleHne Xpynkoro paspylueHus
JlomxHbI NpUMeHATbCA Tpe6oBaHWA NpunoxeHus B.

4.2.4 PacuyeTHble CBOMCTBa B aUana3oHe Non3y4yecTu
4.2.4.1 CBoiicTBa NON3y4ecT OCHOBHOro MaTtepnana

[ns uHTepnonsiLuMK U 3KCTpanonAuMU CBONCTB NON3y4ecTy, NPUBEAEHHbIX B CTaHaapTe Ha martepuan,
cm. EN 13445-3:2009 (pa3gen 19).

Ecnu cBoiicTBa nonay4ectu He NpeAcTaeneHbl B CTaHAapTe Ha Marepuan, ux cneayeT onpeaenuts ¢
ucnonb3osaHueM EN 10291:2000.

4.2.4.2 CBOMCTBa NON3y4eCTU CBapPKU

CBoiicTBa NOM3y4yecT CBapHbIX LUBOB, NOABEPXEHHbIX HanpsHKeHUsIM, HOpPMaJibHbIM CBapHOMY LUBY,
MOTYT 3HaYUTENbLHO OTNMYaTLCA OT CBOWCTB MOM3y4ecTy OCHOBHOMO MaTtepuana.

[ns npoekTMpoBaHUA COCYAOB B Auana3oHe nonsyyecty aTo yuutsiBaetcsl B EN 13445-3:2009 nytem
Mcnonb3oBaHus koadbuLmMeHTa ocnabneHus NPOYHOCTU BCNEACTBUE MON3y4ecTU CBApHOro LWBa Z., Nony-
YEHHOro U3 ucnbiTaHuii ceapky. Mpu OTCYTCTBUM AAHHBIX MCTIONb3YETCA 3HAYEHUE Z; N0 YMOMYaHUIO.

HonycTumblin MeToA OnpeaeneHus z, NyTem UCMbITaHWA NONepeyHoro CBapHOro LLBa NPUMBEAEH B Npu-
noxenun C (cm. Tarke [17]).

4.2.5 Oco6ble TpeboBaHUA K CTaNAM ANA KpeneXHbIX U3nenuu

K KpenexxHbiM nagenusim oTHocATCA 60NTbI, LUMWIBKA U raiky.

WMcnonb3oBaHue nerkoobpabaTbiBaeMoli pesaHueM cranu He pornyckaetc. bonTbl, U3roToBneHHbie U3
YrnepoaucToi cTanu uiu ferMpoBaHHON HUKenem (heppuUTHON cTanu ¢ copepxaHuem Hukena > 3,5 %, He
AOIMKHbI UCMNONb30BaTLCA NpU Temnepartype Boilwe 300 °C.

YKka3aHHasi MMHUManbHas NPOYHOCTb Ha PACTSHKEHUE NpyTka MaTepuana u3 (eppuTHOW U MapTeHCUT-
HoI cTanu ans 6onToB He AomkHa npesbiwatb 1 000 MMa. MuHumanbHOe yanvuHeHue npyTka Marepuana
nocrie paspyLeHust 4omkHO 6bITb He MeHee As = 14 %.

YaapHble Tpe6oBaHus k heppUTHBIM U MapTEHCUTHBIM CTansiM ykasaHbl B B.2.2.4,

Martepuan 6onTa ¢ pac4eTHOM TemnepaTypoii Hiwke —160 °C gorkeH 6biTb UCNbITaH Ha yaap npyu —196 °C.

Mpu Heo6XOAMMOCTU HYXHO y4ecTb BOAOPOAHOE OXpynduMBaHWe, yCTariocTb UMM CBOWCTBA CHATUS Ha-
NPSDKEHWUIA.

MpumevaHue 1 — MogpobHble TpeboBaHMSA B OTHOLUEHWM COCTOAHUS MOBEPXHOCTM U BHYTPEHHel LIenoCTHOCTU

NpyTKa MOryT ObITb HeOGXOAI/IMbI AnsA HeKOTOopbIX cnocobos NPpUMeHeHus.

MpumeyaHue 2 — Matepmanbl ANs KpenexHbIX W3aenuid, otTeevalme TpeGoBaHMAM HacToslLLEero cTaHAapTa,

[OIKHbI BbITh cepTUdUUMpoBaHbl Ha ocHoBaHuu EN 10204:2004.
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4.3 TexHuyeckue ycnoBusi NOCTaBKU

4.3.1 EBponeiickue cTaHAapTbI

Heobxoaumo ucnons3oBaTb eBponenckue cTaHaapTbl Ha NNACTUHBI, MOSIOCHI, NPYTKKX, TPYObI, MOKOBKM U
oTnuBKM AnsA paboTbl noa AaBneHneM.

Mpumeuanue 1 — B Tabnuue E.2-1 npeacraeneH 0630p martepuanoB fns pabotbl nop AaBneHneM, ykaszaHHbIX B

rapMOHM3UPOBaHHbLIX CTaHAapTaX.

Mpumeuanue 2 — B Tabnuue E.1-1 coaepxuTtcs uHcopMaLusi O CCbITOYHbIX eBPONedckuX cTaHaapTax Ha maTtepua-

Jbl U €BPONENCKUX CTaHAapTax, pacnpoCTPAHAIOWMNXCA HA KOMMOHEHTbI YacTel, HaXoAsLWMXCA NoA AABNCHUEM.

CneumanbHble NOSMOXEHUS, CBSI3aHHbIe C U3rOTOBJIEHUEM U 3KCTInyaTaumei, AoMmKHbl 6biTb Npu Heob-
XOZIUMOCTH YUTEHBI.

4.3.2 EBponeiickoe pa3pelleHue Ha MaTepuanbl

Matepuan, ykasaHHbli B EBponeiickoM nacnopre 6esonacHoctu (EMDS) Ha cocyabl, paboTatowme nosa
[JaBrneHueM, AOSMKEeH UCTONb30BAaTLCS TOMNBKO B Npeaenax ero AuanasoHa npuMeHeHus v npu yvete 4.1 n 4.2.

4.3.3 OLeHKM KOHKPeTHbIX MaTepuasnos

Martepwuansbl, oTnuYaoLmecs oT yKkasaHHbix B 4.3.1 U 4.3.2, Taloke MOryT UCTONb30BaTbCA NPU YCNOBUM,
YTO OHM MPOLLIIN OLIeHKY KOHKpEeTHOro matepuana v npu yyete 4.1 n4.2.

4.3.4 NnakupoBaHHbIe U3genus

TexHU4eckue ycroBusl NOCTABKU MIAKMPOBAHHLIX U3ZIENUIA Ans YacTein, paboraolmx noa AaBneHueM,
OOIMKHbI COOTBETCTBOBATb TpeGOBaHI/IFIM NpUNoXXeHus D.

MpumevaHue 1 — B HacTosiILLee BpeMs OTCYTCTBYIOT €Bponeiickue cTaHaapThl, ycTaHaBNUBaloLue TexHuyeckue yc-

NOBVSA NOCTaBKWA NMaKMPOBaHHbIX M3fenuin Ansa paboTel Noa pasneHuem.

MpumevaHue 2 — Mpumepbl HaUMOHANbHbLIX AOKYMEHTOB, KacaloLMXCHl TEXHUYECKOro YCNOBUS MOCTaBKA MMakupo-

BaHHbIX cTanei, npuseaeHs! B [2] — [4].

4.3.5 NMpucagouHblie maTepuans!

TexHU4eckne yCrioBusi MOCTaBKM NPUCafoYHbIX MaTepUarnos, UCMOMNb3yeMbIX Ans YacTtei, paboTaloLmx
noa AaerieHWEM, W KpenneHuid K vactam, paboTtalolum noa AaBrieHWEM, AOMKHbI COOTBETCTBOBATb
EN 13479:2004 v EN 12074:2000.

MpumMeuaHne — [OMycKaOTCS SKBMBAMEHTHLI® HALMOHANbLHbIS/MEXAYHApOAHbLIe TEXHUYeCKWe YCMOBWA, yaoBne-

TBOPAIOLLME TEM Xe KPUTEPUAM B OTHOLLEHUM TpeBoBaHWiA K cucTeMe obecrieveHna KauecTsa U TpeBoBaHUAM K W3-

rOTOBNIEHUIO, NOCTABKE, pacnpefenexmio, MeToaam MCbITaHWA U OLieHKe NPUCaaouHBIX MaTepUanos.

4.4 MapkupoBKa

MapkupoBka nsgenuii UnNu eauHUL, NOCTaBKKU JOMKHa 0becneunBaTb NPOCNEXKUBAEMOCTb MeXay u3ge-
nvMem unu eavHULER NOCTaBKN U JOKYMEHTaMU KOHTPOrS.

[ins eBponenckux CTaHAapPTU3MPOBAaHHLIX MaTepuarioB MapkupoBka AorkHa oTeBevaTb TpeGoBaHUAM
COOTBETCTBYIOLLEro cTaHaapTa Ha usaenue.

[ns maTepuanoe, He YNOMSIHYTbIX B €BPONEWCKOM CTaHAapTe, MapKMpOBKa AOMKHA Kak MUHUMYM CO-
aepxatb:

— TeXHUYeCKWe YCIoBMsl Ha MaTepuan (ccbinka, 0603HauyeHue matepuana);

— HasBaHWe Unu 3HaK UsrotTosuUTens;

— nevaTb NpeAcTaBuTenNs cryX6bl KOHTPOIS, €C/iM NPUMEHUMO.

[ns matepuana, NocTaBneHHOro co creumanbHbIM KOHTPONEeM, MapkMpoBKa JO/MKHa coaepXaTb WAeH-
TUVKaLMIO, KOTOpas AoMnycKaeT Koppensauuio Mexay Uaaenvem Unu eauHuLeid NocTaBku U COOTBETCTBYIO-
LLIMM JOKYMEHTOM KOHTPOnS.

5 TpeGoBaHusA K MaTepumanam, UCNONb3yeMbiM ANA YacTei, He HaXOAAWMXCA noA
AaBneHueM

[ns yacTeid, He HaXoAsALWMXCA NOA AABAEHMEM, HanpUMep NOAAEPKMUBAIOLLIMX NPOYLLMH, 060K, OTpaXa-
Tenei n noaoGHLIX AeTanei, NpMBapeHHbIX K cocyaam, paboTaloWwmuM noa AaBrieHueM, AOMKHBI UCMOoNb30-
BaTLCSl Matepuarbl, KOTOpbie NOCTaBNAIOTCA COMNACHO TEXHUYECKUM YCIIOBMSIM Ha maTtepuan, npegycmar-
puBaiolMm TpeGoBaHUsA K XMMUYECKOMY COCTaBY M CBOICTBAM NpU PacTshkeHUU. ST Matepuanbl He OOMk-
Hbl OrpaHUYUBATL YCIIOBMSI SKCMNyaTaLUuu Matepuana, kK KOTOPOMY OHU KpensiTcs.
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MpunoxeHne A
(obs13aTenbHoe)

CucTtema rpynn craneiu ans o6opynoBaHus, paGoTtalowero noa AaBneHuem

Cranu rpynnupyloTes, Kak nokasaHo B Tabnuue A-1. 3HauyeHusl, npuBeaeHHble B rpynne 1, OTHOCATCA K
aHanuay KoBLwoBon Npobbl MaTepuanoB. 3Ha4yeHUA, NpuBefieHHbIe B rpynnax 4 — 10, ocHoBaHbl Ha copep-
XaHUU ANeMeHTOoB, UCNOoJb3yeMbiX B o0603Ha4YeHun cnnNaBoB.

Ta6nuua A-1 — Cuctema rpynn cranei (Bbigepxkka u3 CR 1SO 15608:2000)

Moa-

Ipynna rpynna

Tun ctanu

1

Cranu ¢ yCTaHOBMEHHbLIM MUHUMAIbHLIM NPeAErioM TeKy4ecT! Ry < 460 MMa *u c
COCTaBOM MO aHanu3y B %:
C<0,25

Si< 0,60

Mn<1,70

Mo<0,70"

S <0,045

P <0,045

Cu<0,40°

Ni<05°

Cr < 0,3 (0,4 ans otrveok) °
Nb < 0,05

v<0,12°

Ti<0,05

Cranu ¢ ycTaHOB/EHHbIM MUHUMAaTbHLIM NpeaenoM Teky4ecTu Rey < 275 MMMa

-
N~

Crtanu ¢ ycTaHOBMEHHbIM MWHUManbHbIM MpeaenoM Tekydect 275 MMa < Rey
<360 MMa

1.3

HopmanusoBaHHble MENKO3epHUCTble CTanu C YCTAHOBMEHHbIM MWHUMAaNbHbLIM
npeaenom Teky4ectm Ry > 360 MMa

1.4

Cranu ¢ yny4lleHHON CTOMKOCTbIO K aTMOC(EpPHON KOPPO3UK, Yeli COCTaB MOXET
npeBbiWaTb Tpe6oBaHUsA Mo OTAENbHLIM ANeMeHTaM, YCTaHoBMeHHble B pasgene 1

TepmomexaHuyecku o6paboTaHHble MenKko3epHUCTbIe CTanu U NUTbie CTanu ¢ yc-
TaHOBMNEHHbIM MUHWMAIbHbLIM NpeaenoM Tekyvectu Rqy > 360 Mla

21

TepmomexaHuyecku o6paboTaHHble MenKO3epHUCTbIe CTanu U NUTbie cTanu ¢ yc-
TaHOBMEHHBIM MUHUMAaIbHbLIM NpeaenomM Tekydectn 360 MlMa < Ry < 460 Mla

22

TepmomexaHuyecku o6paboTaHHble MerKO3epHUCTbIe CTanu U NUTbie cTanm ¢ yc-
TaHOBNEHHbIM MUHMMaIbHbLIM NpeaenoM Tekyvyectu Rqy > 460 MlMa

3akaneHHble 1 OTNyLLEeHHbIe CTanu U AUCNepCUOHHO-TBEpAeIoLLME CTanu 3a UCKIIo-
YyeHMeM HepXXaBeloLUWX cTanei C YyCTAHOBNEHHbIM MUHUMAIILHBLIM NpeaerioMm Teky-
4yecTu Rey > 360 MIMa

3.1

3akaneHHble 1M OTMYLUEHHbIE CTanM C YCTAHOBMEHHbIM MUHUMAarnNbHLIM Npeaenom
Tekyvectn 360 MMa < R < 690 MMa

3.2

3akaneHHble © OTnyLWeHHbIe cTanu ¢ ycTaHOBMeHHbIM MWHUMarbHbIM npeaenom
TeKy4ecTu Rey > 690 MIMa

3.3

[UcnepcroHHo-TBEpaEIoLIME CTaNH, 38 UCKITIOYEHUEM HEPXaBEIoWMX cTane

HuskonernposaHHble BaHaaueM Cr-Mo-(Ni)-ctanrmcMo<0,7% uV<0,1%

41

CraimcCr<0,3%uNi<0,7%

4.2

CranmcCr<0,7% MNi<15%

Cr-Mo-cTanu 6e3 conepxaHus BaHaaus ¢ C € 0,35 % °

5.1

Ctanm ¢ 0,75% <Cr<1,5% uMo<0,7%

5.2

Cranmc1,5%<Cr<35%u07<Mos<12%

5.3

Cranmc3,5%<Cr=7,0%1n04<Mo<0,7%

54

Crammc7,0% <Cr<10%un0,7<Mos1,2%
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OkoHuaHue Tabnuub! A-1

Ipynna rpn;rfln- a Twun ctanu
6 BbicokonermpoBaHHble BaHagueM Cr-Mo-(Ni)-ctanu
6.1 Cranuc0,3% <Cr<0,75%,M0<0,7% uV<0,35%
6.2 Ctanmc 0,75% <Cr<3,5%,0,7% <Mo<12%uVvV=<035%
6.3 Ctanmmc3,5% <Cr<7,0%,Mo<0,7%1n045%<V=<0,55%
6.4 Crtammc7,0% <Cr<12,5%,0,7% <Mo<1,2%uV=<035%
7 deppuTHble, MapTeHCUTHLIE WUNW AUCNEepCUOHHO-TBEpAeiolMe Hep)KaBelowme
ctanmc C<0,35% 1 10,5 % <Cr<30 %
71 deppuTHble HepXaBeiolue cTanu
7.2 MapTeHcUTHbLIe HepXkaBeloLue cTanu
7.3 [ncnepcuoHHo-TBEpAeioWwMe HepXXaBeloLe cTanun
8 AyYCTEHUTHble cTanun
8.1 AyCTeHUTHble HepxaBetowme ctanu c Cr< 19 %
8.2 AyCTeHUTHble HepxaBetowue ctanu ¢ Cr> 19 %
8.3 MapraHLI0OBUCTbIe ayCTeHUTHbIe Hepxasetolme ctanmc4 % <Mn<12%
9 Hukenscogepxawve ctanu ¢ Ni 10 %
9.1 Hukenbcogepxawme ctanm c Ni< 3 %
9.2 Hukenscoaepxauwume ctanmc 3 % <Ni<8%
9.3 Hukenbcogepxawume ctanmc 8 % <Ni<10 %
10 AyCTEHUTHO-heppUTHBIE HEPXaBeLLMe cTanu (dynnekc)
10.1 AycTeHUTHO-theppuTHbIe HepxaBetoLme ctanu ¢ Cr <24 %
10.2 AycTeHUTHO-theppUTHbIe Hepxagetowwme ctanu ¢ Cr > 24 %

? B COOTBETCTBUM C TEXHUYECKAMM ycnosuamMn CTaHAapTOB Ha CTarnbHble U3aenusa ReH MOXHO 3aMEHUTb Ha Rpoz2

unu Ry 5.

® Nlonyckaetcs Gonee BLICOKOS 3HAYEHWE npu ycnoeuu, 4to Cr + Mo + Ni + Cu + V0,75 %.
¢ «Bea conepxaHus BaHaAUA» 03HAYAET, YTO OH HAMEPEHHO He AobaBnseTcs B MaTepuan.
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MpunoxeHue B
(o6s13aTenbHoe)

TpeGoBaHusA K NpeOTBpaLLEHUIO XPYNKOro pa3pylLueHUs NpU HU3KMX TeMnepaTypax

B.1 O6wume nonoxeHus

[laHHoe npuroxeHue NPOBOAUT pa3snuyue mMexay obopyaoBaHueMm, paboTalowmmM nod AaBreHueMm, Ko-
TOpOEe UMeeT pacyeTHYIO TeMNepaTypy Npu HOpMarbHOM 3KCMyaTaLum Boile unu Huxke 50 °C.

Ins obopynosaHus, paboTaloliero nog AaBneHUeM, ¢ TeMnepatypamu npyu HopManbHOW aKchyaTaumm
Bbiwe 50 °C npumensietca B.5. Ecnu B.5 HenpuMeHuM, ucnonbayloTcs crieaytolime npaeBuna ans tonee
HU3KMX TeMnepaTyp Npu HOPManbHOW 3KCNNyaTaLun.

Ina obopynosaHus, paboTalolero noa AaeneHWeM, ¢ pacyeTHon TemnepaTypoi, MmeHee nM6o paBHOM
50 °C, B J@HHOM NPUIOXEHUN NPYBEAEHO TPU anbTePHATUBHBLIX METOAa OnpeaeneHus Kputepues Ans npe-
[OTBPALLEHNA HU3KOTEMNEPATYPHOIO XPYNKOro paspyLueHus " craneii B chopMe nnacTuH, nomoc, TPY6, hu-
TUHIOB, MOKOBOK, OTNWBOK, (priaHLiEB, KpeneXHbIX U34enuii U CcBapHbIX LUBOB, UCMONbL3YEMbIX B YaCTSAX MOA
AaeneHueMm. 3TU KpPUTEPUU OCHOBaHbI Ha TpebOoBaHUSX K 3Hepriy yaapa npy 3afaHHbIX TeMnepaTypax Ans
OCHOBHOrO MaTepuana, 30Hbl TEPMUYECKOrO BUAHUA (BKMIOYas rpaHuLly nponnasneHnsl) U MeTasnsnoB ceap-
HOro LWBa.

OTUMM TpeMsa MeToAaMU ABMSAOTCA:

MeToa 1 — HOpPMbI NpaKTUKK:

a) TexHuyeckne TpeboBaHus, ocHOBaHHLIe Ha BblGope Tr = Tozpk, KaK YKa3aHO B rapMOHM3UPOBAHHbLIX
©BPOMeiCKMX CTaHAapTax Ha Martepuan, U Ha npeanonoXeHUW O BOSMOXHOCTU AOCTWKEHUA 3TUX MUHU-
ManbHbIX CBOWCTB MOCHe U3roToBrneHus. PacyeT, MCXOAS U3 NPUHLIMNOB MEXaHUKU paspyLUeHUs, UCMONb-
3yeMbix Ansa metoaa 2, ansa yrnepoauctbix (C) u yrnepogucto-mapraHuosuctbix (CMn) ctaneit ¢ npegenom
TekyyecTu < 460 Ma;

b) Ha ocHOBaHUM 3KkCNyaTaUMOHHOIO OnbiTa Ans Hukenbcoaepxawmx craneit ¢ Ni 2 3 % a0 9 %, ans
ayCTeHWUTHbIX cTanei u gns 6onToBs K raex.

MeTog 2 — MeTofl, paspaboTaHHbLIA Ha OCHOBaHUM NMPUHLMIMOB MEXaHWKW pPa3pyLUeHWUs U aKcnsyaTauu-
OHHOrO OrbITa.

Bonee rubkuii noaxos No cpaBHEHUIO C METOAOM 1 AN NONYYeHUs TEXHUYeCcKkux TpeGoBaHuiA, NpuMe-
HUMBIX K yrnepoauctbiM (C), yrmepoaucto-mapraHuosuctbiM (CMn) u Hu3konerMposaHHbIM (heppUTHBLIM
cTansiM C yCTaHOBIEeHHLIM MUHUMASTLHBIM NpeaenomM Tekydectn < 500 MlMa u ana aycTeHUTHO-theppUTHBIX
cTaneil ¢ ycTaHOBNEeHHbLIM MMHUManbHbIM Npeaenom Tekyvectu S 550 MlMa. OToT MeTon MOXeT npuUMe-
HATLCA K 9TUM cTansM B 6onee LWMpOKOM AuanasoHe TONWUH U TeMnepaTyp, Yem Metoa 1, NockonbKy Tr He
[OIMKHO PaBHATLCA Typx (CM. pucyHku B.2-1 — B.2-11). Kpome TOro, ans cepputHbix cranei ¢ Makc.
355 MlMa B cocrosiHun Tepmuueckoit o6paboTtkn nocne ceapku (PWHT) akcnnyaTauMoHHbIA ONbIT YYUTbI-
Barcs Ans 6onee BbICOKUX 3HAYEHUIA TOMLUWHBI.

MeTog 3 — npumeHeHue aHanusa MexaHukv paspyLieHms. IToT obwuii MeToa NPUMEHUM K CIy4asMm, Ha
KOTOpbie He pacnpocTpaHsieTcst Metod 1 unu 2. 3TOT MEeTOA Takke MOXET UCMONb3OBaTLCA ANs 060CHOBa-
HUS1 OTKIOHEHUIA oT TpeboBaHuit metoga 1 unu 2. Mo NpUMeHeHUIo 3TOro MeToAa, KOTOPbIA UCMONb3yeTCA
TONbLKO NO COrMaLleHui0 3auHTepeCOBaHHbLIX CTOPOH, Aal0TCSA TOSLKO o6Lmne ykasaHus.

Kaxablit 3 Tpex MeTofoB MoxeT ObiTb Mcnonb3oBaH HesaBucumo. HeobxoanMMo ToNbKo BbINONMHeHUe
TpeboBaHuii noboro U3 MeToaoB.

Bce npumeHuMble coueTaHusl TeMmnepatyp Ty (MUHUManbHas Temnepartypa metanna) u Ts (Tepm pery-
TNMPOBKM TEMrepaTypbl) AOMKHbI OblTb PACCMOTPEHbI, U HAUMEHbLLEe BO3MOXHOe 3HauyeHue Tr (pacueTHas
HOMUHarbHas Temneparypa) AOIDKHO ObITb UCNONb30BAHO ANs onpeaeneHus Tpebyemon TeMnepaTtypbl Ma-
Tepuana npy UcrnbITaHuM Ha yaap.

MpumeyaHue — OnpepeneHne BenuuuH TeMnepartypel cm. B 3.1.1 —3.1.4.

") Biniouas Temneparyphl Npy NCTILITAHUSIX AABNEHUEM.
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B.2 BbiGop maTepuana u Tpe6oBaHMA K 3Heprum yaapa

B.2.1 BeegeHune

Mertopapl, ykasaHHble B B.2.2 (meTop 1) unu B.2.3 (MeToa 2), ucnonbayloTcs Ans onpeaeneHua aHeprum
yaapa, TpebyeMoit Ans npepnoTBpalleHns XpYnKoro paspylueHus. B kavectse anbtepHaTuBbl B.2.4 (metop 3)
MOXET MCrnonb30BaTbCA ANs onpeaeneHusa TpeGyeMoil yaapHoW BA3kocTU. Mcnonb3yeMblii MeTod AOShKeH
6bITb NOMHOCTBLIO 3a40KYMEHTUPOBaH, YToObl 06ecneunTb BO3MOXHOCTL NPOBEPKU COOTBETCTBUSA.

HomMuHanbHas TonwmHa 3NeMeHTOB KOHCTPYKLMM YKa3aHa B Tabnuue B.4-1.

B.2.2 Meton 1

B.2.2.1 O6wue nonoxeHusn

Metoa 1 nosBonsieT BbibpaTb Marepuanbl, B3ATbHIE U3 FapMOHU3UPOBaHHbLIX €BPOMNEeNCKUX CTaHaapToB
Ha Matepuarbl, B OTHOLIEHUU NpefoTBpaLleHus Xpynkoro paspyweHus. B tabnuue B.2-1 npuBeaeH 063op
nocrieaylowmx Tabnuy, no Tuny ctanu u (popme M3nenus.

Metann cBapHOro LIBa, 30Ha TEPMUYECKOTO BNUAHUA U ApyrvMe 4acTu, 3aTparuBaemblie NpoLeccamm us-
rOTOBMEHUs!, AOMKHbI OTBEYaTb TeM Xe TpeboBaHWAM K 3HeprMM yaapa, YTO M rapaHTMPOBaHHbIE MWHU-
MarnbHble CBOMCTBA AN OCHOBHOIO Matepuana npu Tr, NpuBeAeHHble B Tabnuuax.

B Tabnuue npuseaeHbl pacieTHbIe HOMUHANBHBIE TEMIEpPATYPbl A4S MAaKCUMAaribHOW TONLUMHBI NPU 3a-
AaHHbIX YPOBHSIX NPOYHOCTW, NPEACTABNEHHbIX CTansiMM U3 rapMOHM3NPOBaHHBLIX €BPOMNEACKUX CTaHAapToB
Ha MaTepuankl ¢ rapaHTUpPOBaHHON MMHMMAIILHOW NPOYHOCTLIO U YAapHbIMK cBoilcTBaMKU. Ecnu HeBo3mox-
HO AOCTUYb 3TUX MUHWUMarbHbLIX CBOMCTB MOCHe U3roToBreHus1, HeobxoauMmo BblIGpaTb UCXOAHBIA MaTepuan
c Gonblueit yaapHOW BA3KOCTbIO.

Tabnuua B.2-1 — Ykasarenb no BbI6Gopy MaTepuana

Tabnuua Martepvan nnv cpopma nagenus pynna cranm MyHkT
B.2-2 MnactuHbI U Nnonockl ®deppuTHbie cTann B.22.2
B.2-3 BeclioBHbIE U CBapHbie TPYObI
B.2-4 MpyTkun
B.2-5 MokoBsku
B.2-6 Hukenbcogepxawume ctanu (1,5 <Ni <5 %) ®eppuTHble cTanu B.2.23
B.2-7 Hukenscogepxaluas cranb (9 % Ni)

B.2-8 ®deppuUTHbIE CTanu B.224
B.2-9 BonTbl U rakku AyCTeHUTHbIE cTanu

B.2-10

B.2-11 AyCTEHUTHbIE Mapku cTanu AyCTeHUTHbIE cTanu B.2.25

MpumeuaHue — TpeboBaHWA K ayCTEeHUTHO-(PepPUTHLIM CTanAM NpuBeAeHbI Tonbko B B.2.3 (meTop 2).

Ecnu HeBo3MOXHO NONy4nTb 06pasLbl AN UCNbITaHWIA WWMPUHOA He MeHee 5 MM, MaTepuan He Tpeby-
eTcs noAsepraThb UCTILITAHUAM Ha yaap.

3HaueHuns pacyeTHOW HOMUHaNbHOI TemnepaTypbl Tr AOMXHbI BLIYMCNATLCA M3 TEMMepaTypbl MeTanna
Twm C UCNOMNbL30BaHUEM 3HaYEHUI perynupoBku TemnepaTypbl Ts, NpuBeieHHbIX B Tabnuue B.2-12.

B.2.2.2 ®eppuTHbIe CTanu

B Ttabnuuax B.2-2 — B.2-5 nepeuncneHbl (heppuUTHbie CTanu, B3siTbie U3 rapMOHU3UMPOBAHHbLIX €Bponen-
CKMX CTaHAapTOB Ha MaTepuansl, C yCTaHOBNEHHLIMUA yAapHLIMU CBOWCTBaMU Npy TeMnepatype Hke =10 °C.
TabnuuHoe 3HayeHne Tr OCHOBaHO Ha TeMnepartype UcnbiTaHui Ha yaap Ty ansa KV = 27 [Ix.
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Tabnuua B.2-2 — O6wme TpeboBaHMA K NPeAOTBPALLEHMIO XPYNKOro pPa3pylleHU € HOMUHANbLHOMW
TONWMHOMW ANSA NAACTUH U NOJIOC

MnacTuHbl U NONoCh!

Makc. Homu- Pacuer-
HanbHas Hasi Ho-
:‘_‘:GT_I? EBponeiickuia Mapka Marepuan TONWMHA MUHanb- Tpynna n:l_liTepuana :&t_
21 cTanaapt Ne &8 ::;'a;‘;;‘; CRISO 15608:2000 | Husi
AW | PWHT | "7 %oy
1 P235GH 1.0345 | 35 90 11
2 ) P265GH 1.0425 | 35 75 )
3 EN10028-2.2003 P295GH 1.0481 35 65 20 12
4 P355GH 1.0473 | 35 55 -
29 P275NH 1.0487 | 35 75 —20
30 P275NL1 | 1.0488 | 35 75 —40 11
31 P275NL2 | 1.1104 | 35 90 —50
32 | EN 10028-3:2003 P355N 1.0562 | 35 55 —20
33 P355NH 1.0565 | 35 55 —20 12
34 P355NL1 | 1.0566 | 35 55 —40 )
35 P355NL2 | 1.1106 | 35 55 —50
39 11MnNi5-3 | 1.6212 | 35 50 —60
40 | EN 10028-4:2003 | 13MnNi6-3 | 1.6217 | 35 50 —-60 9.1
41 15NiMn6 | 1.6228 | 35 50 —-80
50 P355M 1.8821 35 - —20 2
51 P355ML1 1.8832 | 35 - —40 1.2 ";
52 . P355ML2 | 1.8833 | 35 — —50 R
53 | EN10028-5:2003 —5o0m | 1.8824 | 35 | = —20 a
54 P420ML1 | 1.8835 | 35 - —40 2.1 3
55 P420ML2 | 1.8828 | 35 - —50 2
59 P355Q 1.8866 | 35 60 —20
60 . P355QH 1.8867 | 35 60 —20
1 | EN10028-6:2003 —5555011 | 1.8868 | 35 | 60 40 12
62 P355QL2 | 1.8869 | 35 60 —60

3 Cranm, noaseprHyTbie KOHTPONMpyeMon TepMoMeXxaHuJeckon o6paboTke, He AOMKHLI NPOXOAUTL TEPMUUYECKYI0
06paborky nocne csapku.

Tabnuua B.2-3 — OGume TpeGoBaHNA K NPEAOTBPALLCHUIO XPYTIKOTO PaspyLLEHUsi C HOMUHANBLHON TOMLUMHON
Ans 6eCWOBHLIX U CBaPHLIX TPY6

BecloBHbIe U cBapHbie TPYOb!

Makc. HoMu- Pacuer-
HanbHasA Ton- Haa HO-
T"‘:G": Esponeitckuii Maoka Marepuan umHa MuHane- | |PYANamarepuana | [pu-
2 |  CrauAapt P Ne o Han TOM- | oo 10 156082000 | A
AW | PWHT | nepatypa |
Tr (°C)
231 P275NL1 1.0488 | 35 75 —40 1.1
232 P275NL2 | 1.1104 | 35 75 —50 :
233 . P355N 1.0562 | 35 55 —20
234 | EN102163:2002 | —5 3N 1.0565 | 35 | 55 20 12
235 P355NL1 1.0566 | 35 55 —40 .
236 P355NL2 | 1.1106 | 35 55 —50
248 P215NL 1.0451 10 10 —40 “’
249 . P255QL 1.0452 35 40 —50 1.1
250 | EN 1021642002 —pon N[ 1.0453 | 25 | 25 —40
251 26CrMo4-2 | 1.7219 15 40 60 5.1
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BeclioBHble U cBapHbie TPyObI

Makc. Homu-

HanbHas Ton- F;:;;q:;-
Ne o N wuHa Ipynna matepuana | [Mpu-
Ta6n. EBponeiickuii Mapka Ma'rﬁgvan P MUHasb- no Meya-

2-1 CcraHnapt AW | PWHT | H&ATeM- | oo iSO 15608:2000 |  Hus
neparypa
Tr(°C)

252 11MnNi5-3 1.6212 35 40 —60 9.1
253 13MnNi6-3 | 1.6217 | 35 40 —60 9.1
306 P275NL1 | 1.0488 | 35 40 —40 14
307 P275NL2 | 1.1104 | 35 40 —50 :
308 P355N 1.0562 | 35 40 —20
309 | EN10R21782002 —5anmnpy 1.0565 | 35 40 —20 12
310 P355NL1 | 1.0566 | 35 40 —40 '
311 P355NL2 | 1.1106 | 35 40 —50
316 P215NL 1.0451 10 10 —40 1.1 a
317 | V1021742002 —go0on) 1.0453 | 16 16 —40 1.1 3
321 P215NL 1.0451 | 10 10 —40 1.1 3
39y | EN1021762002 —5oneNt T 10453 | 25 | 25 40 K 3

3 OrpaHuieHue TonLUHbI oﬁycnoaneHo orpaHM4yeHueM TOMWUHBLI CTEHKU B €BPONENCKOM cTaHaapTe Ha MaTtepuan u

B €BPONENCKUX CTaHAApPTax Ha ANEeMEHTbl COOTBETCTBEHHO.

Tabnuua B.2-4 — O6Owme TpeGoBaHMA K NPeAOTBPALICHMIO XPYNKOrOo pPa3pylwieHUA ¢ HOMUHANbLHOW
TONWUWHON ANA NPYTKOB

[MpyTKH

Makc. Homu- Pacuet-

HanbHas Ton- Hast HO-
TN:GT EBponeickuin Mapka Martepu- WuHa MUHanb- lpynna n:l_lz'repuana : e':t-
E.2-1 cTaHAapT an Ne es o e | CRI1SO 15608:2000 | s

AW | PWHT T (°C)

147 P275NH 1.0487 35 75 1.1
148 EN 1027322007 P355NH 1.0565 35 55 20 1.2
150 P355QH 1.8867 35 55 1.2

Tabnuua B.2-5 — O6wume TpeGoBaHMs K NpPeAOTBPaLIGHMIO

TOJILLMHON ANA NOKOBOK

XpYNKOro paspyllieHUsi C HOMMHAIbHOM

MokoBku
Makc. Homu- Pacuer-
Ne HanbHaa Ton- Has Ho-
no EBponefickuii Maoxa Marepu- WMHa MUHEMb- rpyﬂn":gs:glzl)ﬂaﬂa :;pua-_
Tabn. cTaHaapT p an Ne ep Has TeM- 15608:2000 st
E.2-1 neparypa )
AW | PWHT Tr (°C)
367 . 13MnNi6-3 1.6217 35 75 —60 9.1
369 EN 10222:3:1998 15NiMn6 1.6228 35 50 —80 9.1
378 | EN102224:1998 [ P285QH 1.0478 35 85 —20 1.2
380 P355QH1 1.0571 35 60 —20 1.2
382 P420QH 1.8936 35 50 20 3.1
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B.2.2.3 Hukenbcopepxatume ctanu (Ni > 1,5 %)

B Ttabnuue B.2-6 nepeuncneHbl HUKeNLCoAepXalume cTanu ¢ copepxaHuem Hukens ao 5 % BKmoum-
TenbHO, B3MiTbie U3 rApMOHU3VPOBAHHbIX EBPOMENCKMX CTAHAAPTOB HA MaTepuarsi.

B tabnuue B.2-7 nepe4uncneHsl HUKkenobcodepxalyue crtanu ¢ 9 % HUkens, B3sTLIe U3 FaPMOHU3UPOBAH-
HbIX €BPONENCKUX CTAaHAAPTOB HA MaTepuans.

TabnuyHoe 3HayeHne Tr OCHOBAHO Ha Temnepartype UcnbiTaHuil Ha yaap Txy npy KV = 27 Ox.

Tabnuua B.2-6 — O6wwme TpeboBaHMs K NpPeAOTBPALLEHMIO XPYNKOro paspylieHMs ¢ HOMMHaNbHOW
TONWWHOW ANA HuKkenbcogepxawmux cranem ¢ 1,5% <Nis5%

Hukenscoaepxaiyas ctanb, 1,5 % <Ni?<5%
Makc. Homu- PacuyetHas
HanbHas Torn- HOMU-
Ne no Esponeiickuit Marepu- WUHa ep HanbHasi Fpynna mate- Mpw-
TEagr!‘. cTaHpapt Mapka an Ne Temnepa- | oo Ispg?}’aegg_zooo Me-
ol AW | PWHT Typa ' HaHuA
Tr(°C)
MnactuHbl U NONOCHI —]
42 12Ni14 1.5637 35 80 —100
43 EN 1002842003 X12Ni5 1.5680 35 80 —120 92
BecLuoBHbIe TPYOb!
254 12Ni1: 1.5637 gs - —-100 o]
255 12Ni1 ) 5 40 —90 o)
256 | FN102104200 59N | ros0 |25 | - 120 9.2
257 X12Ni5 ) 35 40 —-110
MokoBKK
370 12Ni14 35 - o]
37 12Ni14 1.5637 35 50 —-100 B)
372 EN10222-3:1998 12Ni14 35 70 9.2 P
373 X12Ni5 35 -
374 xiznis | 19680 35 50 —120
@ CopepxaH1e HUKeNs — HOMUHanbLHoe.
®) Ecrn ucnonbayetca npu —105 °C (Hanpumep, pa6oTa ¢ 3TUNEHOM), TO NPKU 3ToM TeMnepaType AOMKHO ObiTb ra-
PaHTUPOBaHO 3HaueHue 27 Ix.
MpuMeyaHve — OrpaHuyeHne TONLWMHbI 0BYCrOBIIEHO OrpaHUYeHWeM Ha TOSLMHY CTEeHKU B eBpOneickux cTaHaap-
Tax Ha MaTtepuarbl.
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Tabnuua B.2-7 — OGwme TpeGoBaHMs K NpPeAOTBPALUEHUMIO XPYNKOro

CTBE EN 13445-2-2009

pa3spyLueHus

TONWMHON ANA HUKenbcoaepxawmx craneu ¢ 9 % Ni

C HOMUHanbHOW

Hukenbcoaepxatuvme ctanm c 9 % Ni ¥

Makc. HoMmu- Pacuert-
HalnbHasa Ton- Hase HO-
E:GT EBponeiickuii Mapka Martepuan WUHa MUHarnb- Fpynna h:_lgrepmana ;Iezvg_
E.2-1 craHpapt P Ne 8 HaA TeM" | oRISO 15608:2000 |  Hus
AW PWHT | nepatypa
Tr (°C)
[MnacTuUHbLI U Nonockl
44 , X8Ni9 | 1.5662 ) ~
25 | EN100284:2008 =0 —— <22 196 9.3
BecLuoBHble TpyObI
258 | EN102164:2001 | X1ONI9 | 4 568> _o —196 9.3
[MoKOBKU
375 | EN10222-3:1908 | X8NiI® | 4 5662 _o —196 9.3

3 CogepxaHue HUKeNsl — HOMUHANLHOE.
Matepuanbl MOryT UCMONb30BaTLCH [0 MaKCMManbHOW TOMLMHbI, AOMYCTUMOWA B rapMOHW3UPOBaHHbLIX EBPONEH-
CKWUX CTaHgapTax Ha MaTtepuansl.

B.2.2.4 BonTbl M raku
Ons GoNTOB U raek, OTNMYaIOLUXCA OT NpuBefeHHbIX B Tabnuue B.2-8, Tpebyercs ycraHoBreHHas

aHeprus yaapa MuHumym 40 Ik npu Txy = RT ana Ty =2-10 °C.

Ecnu Ty Hwke —10 °C, ycTaHOBNEHHas aHeprus yaapa MuHumym 40 Ik Tpebyetcs npu Ty < Tw.

3a ucknoyeHweM 60nNTOBOro Marepuana, U3aroToBNEHHONO U3 ayCTEHUTHBIX Hep)XXaBeloLMX cTanein, yka-
3aHHbIX B Tabnuue B.2-9 n B.2-10, 6onToBoit matepuan ¢ pac4eTHoi TemnepaTtypoi Huke —160 °C noane-
XUT MCnbITaHUAM Ha yaap npu —196 °C.

Tabnuua B.2-8 — O6wue TpeboBaHMA K NpPeAoOTBPALLEHUIO XPYNKOro paspyllieHWA ¢ HOMUHANLHOM
TONWMHOW Ans raek u 6onTtos npu TM 2-10 °C

E — T a) OrpaHuyeHue KV uenbitaHuii Ha TemnepaTygla
BPOMNEWCKUIA cTanaapT un matepuana TONUHBE yaap npi Tw =10 °C M::;‘l;rea::e
EN 10269:1999 Bce cranu CornacHo CornacHo CornacHo
EN 10269:1999 EN 10269:1999, EN 10269:1999,
Tabnuua 4 Tabnuua 4
EN ISO 898-1:1999 5.6 M<39 M=16 +20 °C/40 [k
8.8 M<39 M=2=16 +20 °C/52 Dk
EN 20898-2:1993 5 M <39 Hert -
8 M=<39 Het —
® UcxonHbit maTepuan gomkeH cooteeTcTBoBaTh EN 10269:1999.
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Tabnuua B.2-9 - O6wue TpeGoBaHUA K NPeAOTBPALEHUIO XPYNKOro paspyleHUWA € HOMMUHanbHOM
TONWMHOW AN raek u 6ontos, 6onToBoro marepuana cornacHo EN 10269:1999

Tun matepvana Oi‘:ﬁ_m:ﬁ::ﬂe WcnbiTaHus Ha yaap ™ MpumeyaHue
1.4307, 1.4301, CornacHo CornacHo -196 °C TpebyeTcss  npo-
1.4303, 1.4404, EN 10269:1999, | EN 10269:1999, BEpka Aans Aaua-
1.4401, 1.4948, Tabnuua 7 Tabnuua 4 MeTpa wuni TOAn-
1.4919, 1.4941, LWUHBbI > 20 MM
1.4980 a)

1.4429, 1.4910 CornacHo CornacHo -273°C Tpebyetca  npo-
EN 10269:1999, EN 10269:1999, Bepka pana gua-
Tabnuua 7 Tabnuua 4 MeTpa wnu Ton-
WKHbI > 20 MM
1.56523, 1.1133 CornacHo CornacHo —-20°C -
1.6563 EN 10269:1999, | EN 10269:1999,
Tabnuua 7 Tabnuua 7
1.7218 d <60 mm CornacHo —60 °C -
60<d<100mm | EN 10269:1999, -50°C
Tabnuua 7
1.6582, 1.6580, CornacHo CornacHo —40°C -
1.7225 EN 10269:1999, | EN 10269:1999,
Tabnuua 7 Tabnuua 7
1.5680 d<s45mm CornacHo —120 °C -
45<d<75mMm EN 10269:1999, -110°C
Tabnuua 7
1.5662 CornacHo CornacHo -196 °C -
EN 10269:1999, | EN 10269:1999,
Tabnuua 7 Tabnuua 7 npu—196 °C
3 Ecnn ucnonkayetca npu —273 °C, TpeGyetcA npoBepouHoe WcnbiTaHue npu —196 °C cornacHo TaGnuue 7
EN 10269:1999.
Tabnuua B.2-10 - O6wue Tpe6oBaHMA K NPEAOTBPAWEHUIO XPYNKOrO PaspylWieHus ¢ HOMMHANbLHOM
TONWMHONK AnA raek u GonTos
a OrpaHuyeHue Ton- WUcnbitaHue
CraHgoapT Tun marepuana ® P e T Ha yaap
EN ISO 3506-1:1997 A2, A3 50 M<39 -196 °C Hert
70 M< 24
EN ISO 3506-1:1997 A4, A5 50 M<39 —-80°C” Her
70 M <24
EN ISO 3506-1:1997 A2, A3, 50 M <39 -196 °C Hert
A4, A5 70 M <24
® UcxomHblit MaTepuan fomkeH cooTeeTcTBoBaTk EN 10269:1999.
®) _196 °C ansi Wwnunek.

B.2.2.5 HaumeHblMe MMHMManbHbLIE TemMnepaTtypbl MeTanna AfA ayCTeHUTHbIX HepXaBerowunx
craneu

FomMoreHVWaMpoBaHHbIe ayCTEeHWTHbIe HepXXaBelolue cTanM B COOTBETCTBUM ¢ Tabnuuen B.2-11 moryt
NPUMEHATBLCH HWXKe Ao Temnepatypbl Ty 6e3 UcnbiTaHuiA Ha yaap, 3a UCKIIoYeHUeM Cry4aes, Koraa npose-
OeHue ucnbiTaHus Ha yaap TpebyeTcs cTraHgapToMm Ha matepuan. Hanpumep, EN 10028-7 Tpe6yeT npose-
OeHWA 1CnbiTaHWA Ha yaap Npy KOMHaTHOW TemnepaType npu TonwmHe 6osiee 20 MM AN UCNOMb30BaHWA B
ycnoBusix ocob0 HU3kux TemnepaTtyp (Huke —75 °C B cootseTcTBuM ¢ EN 10028-7:2007).
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Tabnuua B.2-11 — AycTeHUTHbIe HepXaBellyue

CTBE EN 13445-2-2009

cTanm M UX HamMméeHbllaas MUHUManbHasi TeMnepatypa

metanna TM

Matepuan Homep MaTepuana Tm, °C
X1NiCrMoCu 31-27-4 1.4563
X1CrNiMoN 25-22-2 1.4466
X1CrNi 25-21 1.4335
X2CrNiMoN 17-13-3 1.4429
X2CrNiMoN 17-11-2 1.4406 273
X2CrNiMoN 18-12-4 1.4434
X2CrNiMo 18-154 1.4438
X2CrNiN 18-10 1.4311
X2CrNiMo 18-14-3 1.4435
X2CrNi 19-11 1.4306
X6CrNiTi 18-10 1.4541
X1CrNiMoCuN 25-25-5 1.4537
X1NiCrMoCuN 25-20-7 1.4529
X1CrNiMoCuN 20-18-7 1.4547
X1NiCrMoCu 25-20-5 1.4539
X2CrNiMoN 17-13-5 1.4439
X6CrNiMoTi 17-12-2 1.4571
X3CrNiMo 17-13-3 1.4436
X6CrNiMoNb 17-12-2 1.4580
X2CrNiMo 17-12-3 1.4432 196
X5CrNiMo 17-12-2 1.4401
X2CrNiMo 17-12-2 1.4404
X6CrNiNb 18-10 1.4550
X5CrNi 18-10 1.4301
X2CrNi 18-9 1.4307
GX5CrNig-10 1.4308
GX5CrNiMo19-11-2 1.4408
GX2NiCrMo28-20-2 1.4458
GX2CrNi19-11 1.4309
GX2CrNiMo19-11-2 1.4409

Ecnu pacueTHas Temnepatypa Hwke —105 °C, To MeTann cBapHOro LiBa 1 30Hbl TEPMUYECKOTO BIIUSIHUSA
Ons ayCTEeHUTHbIX HepkaBeloLLMX cTanei JoMmKHbI oTBeyaTtb TpeboBaHusaMm EN 13445-4:2009 (pasgen 8).

B.2.2.6 PerynupoBka TeMnepaTtypbl

Ts — 3TO perynvpoBka TemnepaTtypbl, KOTOpas MOXeT NPUMEHSITLCA NPU COCTOSIHWSIX, NPUBEAEHHbIX B

Tabnuue B.2-12.

Tabnuua B.2-12 — PerynupoBka Temneparypbl Ts

OTHOLLEHUe BbI3BAHHOMO AABNEHWEM TTABHOrO MeMBpPaHHOro Hanpske- Mem6paHHoe
CocTosiHue HUsA K MakCuMarnbHOMY AOonNyCKaeMOMY pacHeTHOMY Harnps)XXeHuto HanpsbkeHue
>75 % >50%<75% <50 % < 50 MMNa
Bes cBapku, co- 0°C +10 °C +25 °C +50 °C
cTosiHAEe  TepMu-
Yyeckol 0bpaboTkm
nocrie capky *
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OkoHu4aHue Tabnuubi B.2-12

OTHoOLeHWe BbI3BAHHOIO AaBNeHWeM rnmasHoro MemMopaHHoro Harnpsie- Mem6paHHoe
CocrosiHue HUs1 K MaKCUMarnbHOMY JOMYyCKaeMOMY pacHeTHOMY HanpsiKeHU o HanpsbkeHue
>75% >50%<75% S50 % <50 MMa
CocrosiHue  He- 0°C 0°C 0°C +40 °C
nocpencTseHHO
nocrne cBapku U
HOMUHanbHas

TonwuHa < 35 MM
3 Taioke NPUMEHUMO K 00OpYyA0BaHUIO, AN KOTOPOro BCE LUTYLIEPbl U MOCTOSHHbLIE NMPUBapHbLIE npucnocobneHvs
BHa4ane NpMBapuBalOTCA K ANEMEHTaM cocyaa, a 3T c60pOoYHbIe yanbl NPOXOAST TepMuyeckylo obpaboTtky nocne
CBapku nepej UX YCTaHOBKOW Ha 060pyAoBaHUe G NPUMEeHeHNeM CTHIKOBOW CBapkM1, HO OCHOBHLIE CBapHbIe LUBbI 3a-
TeM He noaeepralTcs TepMudeckoil 06paboTke nocne ceapku.

MeM6paHHoe HanpsikeHue JOMKHO Y4MThbiBaTb BHYTPEHHEE U HapyXHoe AaBrieHue, a Taloke COBCTBEHHLIN Bec.
ns cTeH 1 Tpy6 Tennoo6MeHHUKOB OrpaHu4eHne nepemMeLleHnsi cBo6oaHOro KoHua Tpy6 Tennoo6GMeHHUKOB Taloke
JOOMKHO GblThb YYTEHO.

B.2.3 MeTop 2

B.2.3.1 O6wue nonoxeHus

MeTon 2 npumeHsieTcs k yrnmepoguctbiM (C), yrnepoavcTo-mapraHuosucTbiM (CMn), Menko3epHUCTLIM
cTansiM, HUKeNbLCoAepXalum CTansam ¢ cogepXaHvem Hukensi He Gonee 1,5 % C yCTAHOBMEHHBIM MWUHU-
ManbHbIM npegenoM Tekydectu < 500 MlMNa U aycTeHUTHO-(PeppUTHLIM CTansM C yCTaHOBMEHHbIM MWUHU-
ManbHbIM rpegernoM Tekydyect < 550 MIMa. MeToa 2, ocHoBaHHbLIM Ha MexaHuke paspylienus [16], [32],
MOXeT UCMOoSIb30BaThbCA C Lienbio onpeaerieHus TpeGoBaHuin Ans NpeaoTBpaLLeHWs XpYnKoro paspylueHus B
3TUX CTarsX U MOXET UCNONb30BaTbCA NPU pacveTHOW HOMMHanNbLHOW TemnepaType Tr HWXe 3Ha4YeHus, no-
nyyeHHoro no metoagy 1. B aaHHoM npoueaype pacyeTHas HoMMHarbHas Temneparypa Tr He paBHa TeMmre-
paType ucnbiTaHuii Ha yaap Tky. Ha rpadgpvkax nokaszaHa B3aMmocBsi3b MexXay Tg M Txy B 3aBUCUMOCTH OT
HOMUHanNbHOW TOMLWMHBLI U YPOBHS NMPOMHOCTU. Pa3nuyaeTcsl COCTOsIHME HenoOCPeACTBEHHO MOoCne CBapKu
(AW) u cocTosiHne Tepmudeckoi o6paboTku nocne ceapku (PWHT). [laHHbIA MeTOA HE NPUMEHSIeTCS K Tep-
MOMEXaHU4EeCKUM KaTaHbIM CTansM TonwuHoin 6onee 35 Mm.

HomuHanbHas TonwmHa eg Ans 3MeMEHTOB KOHCTPYKUUM onpeaeneHa B Tabnuue B.4-1.

OCHOBHOI MaTepuar, CBapHble LUBbl U 30HbI TEPMUYECKOTO BNUSHUA AOMKHbI OTBEYaTh TpeboBaHUIo K
3Heprum yaapa KV npu Temnepatype ucnbiTaHuii Ha yaap Tyyv. B Tabnuuax B.2-13 u B.2-14 ykasaHo, koTo-
pbli1 U3 PUCYHKOB UCMONb3yeTcsl ANsl onpefeneHys Temneparypbl UCTIbITaHUA Ha yaap Txy WU pacyeTHoM
HOMVHanbHoW Temnepatypbl Tr. CocTosiHue «6e3 cBapku» crnieflyeT paccMaTpuBaTb Kak COCTOsIHUE TepMu-
yeckoit o6paboTkn nocrne ceapku (PWHT).

Ecnu ucnonbayetcs TpeGoBaHue aHepru yaapa KV 40 [k sBmecto 27 K, To TemnepaTtypy UCnbiTaHWIA
Ha yaap Ty MOXHO yBenuuutb Ha 10 °C unu yMmeHblnTb Tk Ha 10 °C.

JonyckaeTcsl NMHeHasi UHTepnonsiLMa MEXOY YPOBHSIMU NPOYHOCTW W TOMLWUHBLI, NPUBEAEHHLIMU Ha
pucyHkax B.2-1 — B.2-11. B kauecTBe anbTepHaTUBbI MOXHO UCMONb30BaThb Creayiolmii 6onee BLICOKUIA
KMacc unv TOnWMHY CTeHKU. [ins Tex xe TpeboBaHwWiA JOMycKaloTea TeMnepaTypbl UCNbITaHui Huxe Tyy.

Ha pucyHkax B.2-1 u B.2-3 nyHKTUpHbIE NIUHUMA OTHOCATCS K TONWUHE CTeHKU A0 110 MM BKoYUTENb-
HO, €CNnU 3HayYeHus1 aHeprun yaapa KV 40 [k nony4eHbl npu Tky.

Perynuposka Temnepatypsl, npuBegeHHas B Tabnuue B.2-12, npumeHnsieTca Takoke K Metoay 2. JkcTpa-
nonsiyuu 3a npegernbl Auana3oHoB TeMNepaTtyphbl, MpYBeAeHHbIe HA HOMOrpaMMax, He [OMycKaloTCs.
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Ta6nuua B.2-13 - Tpe6GoBaHuA K 3Hepruu ygapa ana yrnepoguctoix (C), yrnepoancrto-mapraHLoBUCTbIX
(CMn), Menko3epHUCTbIX CTasieil, HUKeNbCcoAepXalnx cTaneli ¢ cogepxaHuem HUKens
He 6onee 1,5 %

YcTaHOBNEHHbI MUHK- Tpebyemas aHeprus ygapa
MasbHbIl npefen Tekyye- KV (Ha obpasuax gnsa umc- PucyHok, onpegensiowunii Tpebyemoe 3HaveHne Tkv
CTV OCHOBHOrO MaTepuana nbiTaHnin 10x10 mm)
MMa X Bes cBapku nnv nocne
o HenocpepncTBeHHO
TepMuyeckoli 06paboTku
rnocne caapku
nocne csapku
Re <265 27 B.2-1 B.2-2
Re <355 27 B.2-3 B.2-4
Res 460 40 B.2-5 B.2-6
Res 500 40 B.2-7 B.2-8

MpumeyaHne - TyHKTUPHbIE MHUN HA pUCYHKax B.2-1 n B.2-3 ucnonb3ytotcs Tonbko ana KV =40 [x.

Tabnuua B.2-14 - TpeboBaHUs K 3Heprum yaapa 458 ayCTEHUTHO-(DEPPUTHBIX HEPXABEKLWUX CcTanei

YCTaHOBNEHHbI MUHVMabHbII Tpebyemas sHeprus ynapa KV PucyHok, onpegenstoluii Tpebye-
npegen Teky4ecTu OCHOBHOTO (Ha obpasuax ans NcnbITaHuii MOe 3HauyeHue Tkv i+ BCEX BapuaH-
maTtepuana, MMa 10 x 10 mm), Ox TOB NPUMeEHeHUs
Re~ 385 40 B.2-9
Re 5 465 40 B.2-10
Res 550 40 B.2-11

B.2.3.2 Mpoueaypa Anst OCHOBHOIoO mMartepuasia ToONWNUHON MeHee 10 Mm

3HauveHns TRu Tkv 4OMXHbI COOTBETCTBOBATb pucyHkam B.2-1 - B.2-11. TpeboBaHUa K aHepruu ygapa
ykasaHbl B Tabnuuax B.2-13 n B.2-14.

Ona TonwunH cteHkn < 10 MM ncnonb3yertca kpusasa ana 10 mm.

Tpebyemble aHeprun gns o6pasL,0B MeHbLWEro pasmepa npmveegeHsl B Tabnuue B.3-1.

B.2.3.3 Homorpamwmsbl g8 metoga 2

Tr- pacueTHas HOMUHas/IbHAs Temneparypa;

TK - TemnepaTypa ucnbiTaHuii MaTepuana Ha ygap;
€B - HOMUHasbHas ToMLWKHA

PucyHok B.2-1 - METO/[, 2. PacueTHas HOMMWHanbHas TemnepaTypa W TemnepaTypa WchbiTaHuii Ha ygap B
COCTOSIHUM TepMuYeckoil o6paboTkn nocne ceapkn (PWHT) gna Re £ 265 MMa n KVS 27 Ox.

[MyHKTMPHaA NUHUA ncnonb3yeTca ToNbKo Ana KVZ 40 [k v gna ToNwuHel ot 75 4o 110 mm
BK/TOUYNTENBHO
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7r- pacuyeTHas HOMWHaNbHaa TemnepaTypa,;
7kv - TemnepaTypa UcnbITaHuii matepuana Ha ygap;
€B - HOMUWHas/ibHasi To/WKnHA

PucyHok B.2-2 - METO/[, 2. PacueTHass HOMMWHa/lbHas TeMnepaTtypa v TemnepaTypa UcCNbiTaHWii Ha yaap B CO-
CTOSAHWM HenocpeacTBeHHO nocsie cBapkn (AW) ansa RBS 265 MMa n KV> 27 X

Tr- pacueTHas HOMUHanbHas Temneparypa;
7kv - Temnepatypa MCNbITaHUI MaTepuana Ha yaap;
€B - HOMUWHas/ibHasi TOMWnHa

PucyHok B.2-3 - METO/[, 2. PacuyeTHad HOMWHa/lbHas TemnepaTtypa U TemnepaTtypa UcnblTaHUli Ha ygap B CO-
CTOSAHUM TepMu4yeckoit ob6paboTkm nocne ceapku (PWHT) gna /?, £ 355 MMNa n KV £ 27 Ox.
MyHKTUPHAA NMHUA ncnonb3yetca Tonbko ansa KV2 40 Ax v gna TonwmnHel ot 55 go 110 mMm
BKIOUNTENBHO
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7r- pacuyeTHass HOMUHa/IbHAs TemMnepaTtypa;
7kv - TemnepaTtypa UCMbITaHU MaTepuana Ha yaap;
€B - HOMWHa/IbHas TOJIWMNHA

PucyHok B.2-4 - METO/] 2. PacueTHas HOMWHanbHaa TemnepaTtypa 1 Temnepartypa McnblTaHWn Ha ypap B cCO-
CTOSSHUW HenocpeAcTBeHHO nocne cBapku (AW), Re£ 355 MMa n KVt 27 Ox

7r- pacueTHass HOMUHa/IbHAs TeMnepaTtypa;
7kv - TemnepaTtypa UCMbITaHUI MaTepuana Ha yaap;
€B - HOMWHa/IbHas TOJILNHA

PucyHok B.2-5 - METO/, 2. PacueTHass HOMUHanbHaa TemnepaTtypa M Temnepatypa MUCNbiTaHWil Ha ygap B CO
CTOAHUN TepMuyeckoh o6paboTkm nocne ceapkm (PWHT), Re£ 460 MIMa n KV2 40 Ox
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7r- pacyeTHasi HOMUHA/IbHAA TeMneparypa,;
7kv - TemnepaTtypa ucnbiTaHuii MaTepuana Ha yaap;
€B - HOMWHasnbHas ToNWuHa

PucyHok B.2-6 - METO/], 2. PacyueTHass HOMUHanbHaa Temnepatypa M TemnepaTtypa UCNbITaHWA Ha ygap B cO
CTOAHUN HenocpeAcTBEHHO nocne ceapku (AW), Re< 460 MMNa n KV> 40 [x

7r- pacuyeTHas HOMUHafbHas TEMNepaTypa;
7kv - Temnepartypa MUCMbITaHUii Matepuana Ha yaap;
€B- HOMWHasNbHasa To/WmnHa

PucyHok B.2-7 - METO/, 2. PacueTHass HOMUHanbHasa TemnepaTypa M TemnepaTtypa WCNbITaHWA Ha ygap B cCO
CTOSSHUU TepMu4yeckoin o6paboTku nocne ceapku (PWHT), Re< 500 MMa n KV> 40 Ox
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TR- pacueTHasi HOMUHa/IbHAs TeMnepaTypa;
7kv- TemnepaTtypa UcnblTaHUii MaTepuana Ha yaap;
€B - HOMUHa/IbHasA TO/LMHA

PucyHok B.2-8 - METO[, 2. PacueTHass HOMUHaNbHas TemnepaTtypa v TemnepaTypa UCMNbITaHWA Ha yaap B cO
CTOSAHUM HenocpeAcTBEHHO nocne ceapku (AW), Re< 500 MMa n KV> 40 [x

TR- pacueTHas HOMUHa/bHasA Temneparypa,
TK/ - Temnepatypa ucnbiTaHuii MaTepuana Ha yaap;
€B- HOMUHaNbHas ToNLMHA

PucyHok B.2-9 - METO/[, 2. PacueTHas HOMMWHa/bHaa TemnepaTypa W Temnepatypa MCNbITaHW Ha ygap Ans
ayCTeHUTHO-(heppuTHbIX cTanel, e 550 mm, Re= 385 MMa n KVS 40 Ax
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7r- pacuyeTHas HOMUHanbHaa TemnepaTypa;
7kv - TemnepaTypa UcnbiTaHuii matepuasna Ha yaap;
€B - HOMUWHa/IbHas TOMWMNHA

PucyHok B.2-10 - METO/[, 2. PacyeTHasa HOMWHanbHaa TemnepaTtypa v Temnepatypa UCNbiTaHW Ha ygap ANns
ayCTEeHUTHO-(heppuTHbIX cTanen, e £ 50 mm, Re- 465 MMa n KV> 40 [x

7r- pacuyeTHas HOMMWHaNbHaa TemnepaTypa,;
7kv - TemnepaTypa UCnbITaHWii maTtepuasna Ha yaap;
€B - HOMUWHa/ibHasi TO/IWKNHA

PucyHok B.2-11 - METO/ 2. PacuyeTHasas HOMWHanbHasa TemnepaTypa U TemnepaTtypa UCNblTaHWii Ha yaap Ans
ayCTeHUTHO-theppuTHbIX cTanen, eB S50 mm, Re= 550 MMNa n KVt 40 Ox
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B.2.4 MeTtoa 3 — aHanu3 MexaHWK1 pa3pyLieHus

B.2.4.1 O6wue nonoxeHun

AHanvMa mMexaHuku paspyLueHUsi MOXEeT NMPUMEHSITbCA U3rOTOBUTENIEM B KAYECTBE OCHOBbLI NpU onpefe-
TNTeHnn NpUrogHOCTU KOHKPETHLIX COCYAOB Ans npeanonaraeMoro npuMeHeHus B crnefylowmx crniyqyasx.

a) matepumaribl, Ha KOTOpble B HACTOslLLiee BPEMS HE pacnpoCTpaHSAIOTCA rapMOHU3NMpPOBaHHbLIE eBponeit-
CKue CTaHOapThl;

b) cnyyawn, koraa Tpe6oBaHusa MeToaoB 1 M 2 AN HU3KOTEMNEepaTypHOro NpUMEHeHNUs He MoryT BbiTb
BbINMOMHEHbI;

C) npu oBHapyXeHun AedeKToB, He NoanafalLMX NoA KPUTEPUM NPUEMKKN ANS HEpPa3pPyLUAIOLLEro KOH-
Tpons, ykaszaHHble B EN 13445-5:2009;

d) ecnu npegnaraeTcs MCNoOnb3oBaTb Matepvanbl TONWUHOW Gornblue, YeM aonyckawT TpebosaHus
HU3KOW TeMnepaTypbl.

MpumeyaHue — YkasaHusi N0 aHanNu3y MexaHWKWU paspyluieHusi npuBeaeHsl B nybnukauusix [5] — [10], ykasaHHbIX B

6ubnuorpacduu.

Takol aHanu3 AoMKeH BbIMONHATLCS B COOTBETCTBUM C TpeboBaHusimu B.2.4.2 — B.2.4.5.

B.2.4.2 CpoiicTBa BSI3KOCTW paspyLUEHUsi MOSy4aloT B COOTBETCTBUM C NPOLIeAypOit UCTIbITaHUI Ha BSA3-
KOCTb pa3pyLUeHWUs1 C UCTONb3oBaHWeM 06pa3aLioB MOMHON TOMLMHBI C OQHOCTOPOHHUM Haape3oM UMK 3KBU-
BaNeHTHbIX UCMbITAHUA Ha KOMMaKTHOE pacTsHKeHWE C YCTanoCTHBIMU TPeLUHaMK, pacrornoXeHHbIMU Mo
TOMLLMHE B LEHTParnbHOM NIMHUM CBapHOTO LLBA U B OCHOBHOM MaTtepuane. Ot6op o6pasLios 13 obractu so-
Hbl TEPMMYECKOrO BIUSHMA ANA AanbHENWnX UCTIbITaHWiA Take AomkeH 6biTb ykasaH, ocoGeHHO ecrnu Bo3-
MOXHa 3HauMTerNbHas YCTanocTb UM ApYroi MexaHuaM pocTa TPeLUMH B NpoLecce aKCryaTauum.

Ecnu ykasaHbl UCNbITAHWS 30H TEPMUYECKOTO BIUSIHWASA, TO HEO6X0AUMBI 0COBLIe MONOXeHUs B OTHOLLE-
HUM pa3meLLieHVsl Haape3a U MeTannorpagUUeckMx CPe3os Nocre UCTLITAHIA.

B.2.4.3 [ins matepuana, Ha KOTOPbIA He PacnpOCTPaHAITCA TPeOOBaHMs HA3KOM TeMNepaTypbl MeToaa
1 1Mnu 2, aHanorM4YHbIN YpoBEHb YCTOWYMBOCTM K Pa3pyLUEHNIO MOXKET ObiTb MONy4YeH NOCPEACTBOM YKasaHUs
TpebGoBaHuii K BA3KOCTU pPaspyLueHusl, onpeaeneHHbIX Npyu UCNoNb30BaHUU Npoleayp OLeHKW, Takux Kak B
[8], [9], ¢ HOMWHanbHBLIM pasmepoM aedekTa, onpeneneHHbIM U3roToBUTENEM (HanpUMep, CKBO3HOW aedekT
CTeHku obLeli ANMHOR, paBHOW 10 MM, UMW NOBEPXHOCTHDLIA AedeKT Ha YeTBePTb TOMUHLI CTEHKWU ANUHOIA
B LLECTb pa3 6onblue rnyouHbl), U BO3AEACTBUSIMM IKBUBANEHTHOrO HanpskeHua (unu gedopmauum), OTHO-
CSILLLErocst K YCroBUSIM rMapaBriMyecknx UCnbiTaHui, Ans aedekta B 06nacT KOHUEHTPaUMWU HanpsDKEHWIA 1
noJ BO3JEWCTBMEM OCTaTOMHbIX HaNpsHKeHUN, SKBMBAmNEHTHbIX Npeaeny TekyyYecTu NpU KOMHaTHOM Temne-
paType OCHOBHOrO MaTtepuana, ANs SNEeMEHTOB B COCTOAHWM HENOCPeACTBEHHO MOocrie CBapku unu
30%-Horo npefena TeKy4ecTu Ann 3NeMeHTOB B COCTOSIHUM TepMuYeckoil 06paboTku nocne ceapku.

B.2.4.4 Ecnn ucnonb3yloTca MeToAbl HepaspylUaiowero KOHTPOsA, KOTopble NO3BOMAIT TOYHO onpeje-
nuTL pasmep AedeKToB, TO 3TU 3Ha4YeHUs1 BMecTe ¢ uHopMaLen O HaNPSHKEHHOM COCTOSIHUM KPUTUYECKMX
obnacreii B cocyne HeobxoAWMO UCNOMbL30BaTb C COOTBETCTBYIOWMMU NpoLedypaMn OLIeHKU paspylleHusi
Ans Boibopa 6onee To4HbIX TpeboBaHUi K yaapHOI BA3KOCTH, YeM TpeboBaHus, 3agaHHble metoaoM 1 unm 2.

B.2.4.5 [Ina maTtepuanos, Ha KOTOpble pacnpocTpaHsaloTca TpebGoBaHUA HA3KOW TeMnepaTtypbl Ansi Me-
ToAa 1 unm 2, Ho Ans KOTopbiX He MoryT 6biTb cobnioaeHbl TpeboBaHuA K a3Heprun yaapa no Lapnu, Hapex-
HOCTb COCyAa ANsi NpeAnonaraemMoro NPUMEHeHUs1 MOXHO onpeaenuTb NOCPeACTBOM OLIeHKV NMPUIOAHOCTU K
MCMONb30BaHUIO NO HA3HAYeHUIO, NOMb3YACh PENnpPEe3eHTATUBHLIMUA A3HHLIMU O BA3KOCTU pPaspylUeHUs U
TpeboBaHMSIMM KOHTPONS.

B.3 O6wue TpeGoBaHUA K UCNIBITAHUAM

B.3.1 O6wue nonoxeHus

Ecnu TpebyloTcs cnbiTaHus Ha yaap, TO BbINONHSIOT UcnbitTaHua no LWapnu ¢ V-06pa3HbiM HagpesoM B
cooteetcTtBuu ¢ EN 10045-1:1990. TpebosaHus k aHeprun yaapa AOKHbI BbINOMHATLCA B OCHOBHOM MaTe-
puane, 30He TEPMUYECKOrO BNUSIHUS M METasnsne CBapHOIo LWBa.

MonoxeHve o6pasua AOIMKHO COOTBETCTBOBATb TPEGOBAHMSAIM B TEXHUYECKUX YCIIOBUSIX MOCTaBKU
cdopmbl M3nenus kK matepuanaM obopyanosaHus, paboratowero noa AasneHWeM. [1ns ceapHbIx CoeaMHEHUi
nonoxeHue obpasya Ansi MeTanna CBapHOro LWBa M 30H TEPMUYECKOTO BIMSAAHUA AOMKHO COOTBETCTBOBaTbL
EN 13445-4:2009.
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W3 kaxpolt BbiIGopkn Heobxoaumo ucnbiTaTh TP obpasua Ans Kaxgoro us TpebyeMbiX NMonoXKeHWn 1
TemnepaTypbl MaTepuana npu ucnbitTaHusx Ha yaap Txy. CpeaHee 3HauyeHue Tpex o6pasuoB AOMKHO ObiTb
He Hwke Tpebyemoro sHa4eHWUs aHeprum ygapa. [lonyckaercs, 4Tobbl TONbKO 0AMH oBpasel nokasan MeHb-
LUee 3HayeHue, HO 3TO 3Ha4YeHUe AOMKHO ObiTb He Hke 70 % 3apaHHoro TpebyeMoro aHa4veHus.

TpebyemMble 3Ha4eHUs1 A1 OCHOBHOTO MaTepuarna OTHOCATCS K nonepe4yHoMy HanpasneHuio. Ecnu reo-
MeTpusi He NMo3BONSET B3ATL 06paseL, B NoNepeyHOM HanpaBrieHUW, 3Ha4eHUsi HepruM yaapa nonydaioT U3
MCNbITaHWWA B NPOAOSIbHOM HanpaBneHuun. MuHumanbHble TpeboBaHWA K 3Hepruu yaapa, YCTaHOBIEHHbIE
anst o6pa3LoB ans UCMbLITaHWIA B MONepeyHOM HanpaeneHuu, Heo6XoguMo YMHOXUTb Ha koadhdpuumeHT 1,5
ans yrnepogucteix (C), yrnepogucro-mapraHuoBucTbix (CMn), Menko3epHUCTbIX, HA3KONErMpoBaHHbIX cTa-
neii ¥ BLICOKOMPOYHbIX CTane.

B.3.2 O6pasubl manoro pasmepa

Ecrnu ucnonb3ylotcs obpasubl Ans ucnbitaHuid no Lapnu Manoro pasmepa, uamMepeHHoe 3HaueHue
aHeprum no Lapnu Heo6xoaMMO NPONOpLMOHANbHO NPMBECTU K HOMMHANbLHOW TonwmHe obpasua 10 mm. B
Tabnuue B.3-1 npvBegeH npumep AnA obpasuos TonwmHon 7,5 u 5 Mm. Ecnv HEeBO3MOXHO nony4uTs 06-
pasubl ANs UCMbITAHUA LUMPUHON MO MEeHbluel Mepe 5 MM, TO MaTepuan He NMoABepralT UCMbITaHUAM Ha

ynap.

Tabnuua B.3-1 - YpapHble Tpe6oBaHusAa Kk o6pasuy AnA ucnbiTaHni no Llapnu manoro pasmepa
¢ V-06pa3HbIM Haape3om Npu ToMLMHe OCHOBHOTO MaTepuana MmeHee 10 Mm

HoMuHanbHoe 3HaYyeHue | O6paseL Manoro paamepa
eomeTtpus obpasua
10 x 10 MM | 10 %x 7,5 Mm | 10 X 5 MM
MvHumManbHas aHeprus yaapa, [x
27 20 14
40 30 20

Ecnu ns anemMeHToB M CBapHbIX LUBOB HEBO3MOXHO M3BIeYb MOMHOPa3MepHbI oGpasewl Ans ucnbiTaHuin
no LWapnu, ucnbiTeiBaloT Marnble 06pasubl. 1YToObl NpefcTaBuTL NoBeaeHUe obpasua NONHOW TONLWUHBI, He-
o6xoaumo nNpumeHUTb Gornee HUSKYIO TemnepaTypy UCTbITaHUiA Ha yaap. Cosurn TemnepaTtyp AOIKHbI CO-
OTBETCTBOBaTbL Tabnuue B.3-2.

WcnbiTaHus Ha yoap NpoBOAST Ha MaKcMMarnbHOW ToMWuHe, KoTopass MoXeT 6biTb nmoslydyeHa U3 pac-
CMaTpUBaAEMOro 3fIEMEHTA.

Ta6bnuua B.3-2 — Tpe6oBaHusi K 3KBMBaNGHTHOW 3HepPrMM yaapa NpUM M3BNeYeHUM oGpasLiOB Manoro
pa3mepa u3 ceveHui 6onbluen TONWUHLI

TpeGyeman TpeboBaHusi kK Manomy obpasally
3Heprus yjapa reoueTp:lnﬂMoﬁpaaua, KV, Ox FeomeTtpus obpasua, MM Casur Temneparypbl
KV, bk WUCNbITaHWIA Ha yaap, °C

20 75%x10 Tiv=5

27 1010 14 5,0 x 10 Ty —20
30 75%x10 Tkv—5

40 1010 20 5,0 x 10 Ty —20

20 7,5x10 14 5,0 x 10 Tkw—15

30 7,5x%x10 20 5,0 x 10 Tiw—15

14 5,0x10 - - —

20 50x10 - - —

B.4 CBapHble WBbI

B.4.1 O61Me nonoxeHUs

Mpu coeauHeHUn maTepuanos ceapkoii BbIGOP NPUCaA0YHLIX MaTepuaroB U Npouealyp CBapKu JOMKeH
rapaHTMpOBaTb, YTO B AononHeHue k TpebosaHuam EN 13445-4:2009 pocturaiotcs TpebyeMble CBOIACTBa
3Hepru yaapa B MeTanne CBapHOro WBa W 30Hax TEPMUYECKOro BIUSIHMA NMPU NPOBEAEHUA UCTIbITaHUA B
cooTtBeTcTBUMM C B.3.

Tpebyemasn sHeprus yaapa AomkHa GbiTb He MeHbLUe 3agaHHOW MUHUMANLHON aHepruM yaapa ans oc-
HOBHOro MeTasua. Tpe6oBaHusa Mmetoaa 1 unu 2 4omkHbl 6biTb COGNIOAEHDI.
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B.4.2 Ksanudukauus npoueaypbl cBapKku
Keanudwukauusa npoueaypbl CBapku BbinonHAeTcs B cooteeTcTBum ¢ EN 13445-4:2009.

B.4.3 NnactuHbl ANA NPOU3IBOACTBEHHbLIX UCNLITAHUA

Onsa cheppUTHbIX U ayCTEHUTHO-(PEPPUTHLIX CTane NnacTuHbl NS MPOU3BOACTBEHHBLIX WUCMbLITAHWUA
CBapKu [OIDKHbI ObiTb BbINONHEHbI B cooTBeTCTBMU C EN 13445-4:2009.

B.5 MaTepuanbi Ansi UCNONb30BaHUA NPY NOBbILEHHbLIX TeMnepaTypax

B.5.1 O6wme nonoxeHusn

B.5 npumeHnsieTcs k 060pynoBaHuio, paboTalolemy noza AaBneHnem:
— G pac4eTHOM TeMnepaTypoi HopManbHOM akcnnyaTauuu 6onee 50 °C, ecnu:
— TeMnepaTypa marepuana npu nycke, OCTaHOBE M NpU BO3MOXHbBIX HAapyLIEHUsIX npouecca
He Huxe — 10 °C;
— npoueaypa nycka v ocTaHoBa SIBIIIETCSH YNpaBlsieMoil U COOTBETCTBYET NpuBeaeHHol B B.5.4;
— BbiNOMHEHbI YCNOBUA UCTLITaHUI AaBneHueM, ykasaHHsle B B.5.5.
Ecnu nio6oe 13 atux TpeboBaHuiA He BLINOMHSIETCS, NPUMEHSIOT METOAbl ANS HU3KOTEMNEPaTYPHbIX
Marepuanos.

Mpumevanue — OrpaHnyeHne No NycKy W OCTaHOBY, HAPYLUEHWAM NPOLECCa U UCTIbITAHMAM AaBIEHMEM He [eiCT-
BYET B OTHOLUIEHUW ayCTEHUTHBIX HePXXaBEIOLUMX CTanen.

B.5.2 MaTtepuansl

Martepuansl 4oMmKHBI 06nagaTh cneayiowei ycTaHOBNEHHOW MUHUMANbHOW aHeprueit yaapa, namepeH-
Hol Ha cTaHaapTHOM o6pa3ue ans ucnbitanui no Lapnu ¢ V-o6pa3Hbim HappesoM (cM. EN 10045-1:1990):
—2 27 [k ans cbeppUTHBIX cTaneil;
— 240 x ans craneu rpynnel 8, 9.3 1 10
npv Temneparype He Bbiwe 20 °C.

B.5.3 Ksanudukauus npoueaypbi CBAPKU U NNACTUHbI ANA NPOU3BOACTBEHHLIX UCTILITAHUNA
Ksanudukauusa npoueaypbl cBapku BoinosiHAeTCs B cootTBeTcTBUM € EN 13445-4:2009.

MnactMHa 4ns NPOM3BOACTBEHHbLIX WUCMLITAHWA CBapKW AOMXHa ObiTb BLINOMHEHA B COOTBETCTBMM C
EN 13445-4:2009.

B.5.4 lNpoueaypa nycka u octaHoBa

Bo u3bexaHue Xxpynkoro paspylueHusi obopyfoBaHus, paboTaiowero noa AasrneHneMm, us eppuUTHbIX
WK ayCTeHUTHO-heppUTHBIX CTaneil B npouecce BbINOMHEHWA npoueayp fnycka U octaHoBa AaBrfieHUe He
OOIKHO NpeBbiwaTth 50 % pacyeTHoro gasneHus npu Temnepartype Hwke 20 °C.

CobnitofeHne Takoil npoueaypbl nycka m octaHoBa He TpebyeTcs, ecnu oueHKa yCTaHOBNEHHbIX MUHU-
MarbHbIX 3HA4YEHW yaapa no MeTody 2 AonyckaeT pacueTHble AasneHus npu 6onee HU3KMX TeMneparypax.

B.5.5 UcnkiTaHUe AaBneHueM

McnbiTaHue ruapocTaTUHEcKUM AaenieHMeM cocyaoB, paboTaiowux non AasneHueMm, u3 heppuTHbIX
UINK ayCTEHUTHO-heppPUTHLIX cTanen He NPOBOAUTCA NPU TemnepaType MaTepuana Huke 10 °C.

CobniogeHue aToro TemMnepaTypHOro orpaHuyeHusi He TpebyeTca, ecnu oueHka yCTaHOBNEHHbIX MUHU-
MarbHbIX 3Ha4YeHUi yaapa no Metoay 2 aonyckaeT pacyeTHble AasneHus npu 6onee HM3KMX TeMnepaTtypax.
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Ta6nuuya B.4-1 - HomMunHanbHasa To/ULMHA €B

nocne
cBapku
(AW) nnmn
nocne
Ne [LeTanb KOHCTPYKLUK TepMuye-
cKoli obpa-
60TKM no-
cne cBapku
(PWHT)

CBapeHHble BCTbIK 3/1eMeHTbl Hepas-
HOW TONUMHbI

1-b rridfTf
AW

ES?2

rg PWHT
OTBOAbI U WTYyLEpPbI

AW

Hyy\W PWHT

AW

WL

PWHT
AW

PWHT
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Oetanb A

el

e2

e2

e2

HomuHanbHasa TonwmHa

CBapHoli LWwoB

e2

e2

e2unn e3,
ecnu Tonue

e2unn e3,
ecnu Tonue

e2unn e3,
ecnu Tonue

e2unn e3,
ecnu Tonuwe

fetanb B

e2
nposepuTb €3
Ha pUCYHKax

B.2-2, B.2-4,
B2-6,B2-83
e3
eb
e.
ei



MpoponxeHne Tabnuuybl B.4-1

[eTanb KOHCTPYKLMKN

nocne
CBapku
(AW) nnn
nocne Tep-
MUYECKOIA
06paboTkn
nocne
CBapku
(PWHT)

AW

PWHT

AW

PWHT

fetanb A

e3

e3

e2

g2

(Th EN 13445-2-2009

HomuHanbHas TonwmHa

CBapHoli wwoB

e2unu e3,
ecnu Tonue

e2unnn e3,
ecnu Tonue

e2

e2

fetans B

e2

e2

en
nnwn ef/4,
ecnu Tonuwe

e*
nnn ef/4,
ecnu TosuLe,
€CNN HYXHO,
npoBepuTH &l
Ha pUCyHKax
B.2-1, B.2-3,
B.2-5, B.2-7 a)
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MpogonxeHne Tabnuuybl B.4-1

JeTanb KOHCTPYKLUK

nocne
CBapku
(AW) nnn
nocne
Tepmuye-
CKoli 06-
paboTkun
nocne
cBapku
(PWHT)

AW

PWHT

HomMmuHanbHasa TonwmnHa

Jetanb A Caaproit
LLI0B
(o4
e2 e3

[etanb B

e3wm et/4,
ecnu Tonwe

e3awm e/4,
ecnu TornLle,
€C/IN Hy>KHO,
nposepuTb €1
Ha pPUCYHKaxX
B.2-1, B.2-3,
B.2-5, B.2-7 @
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MpoponxeHne Tabnuuybl B.4-1

nocne
cBapku HoMuHabHas ToNLWMHA
(AW) nnmn
nocne
[LleTasnib KOHCTPYKLNK Tepmute-
pyku CKoli 06-
paboTkm
nocne Oetanb A CBapHoli wos Oetans B
CBapku
(PWHT)
AW e2unn efl4, e2unu ef/4, 02
ecnu tonue ecnu Tonuie
2 f/4
PWHT e2unu efl4, e2unn efl4, @
ecnu tonue ecnu Tonuie
KoBaHble nnun nutble cBapHble naHubl
C Welikoi
|
\% e2d
nposepuTb ef4
AW Ha pucyHkax e2 ei
B.2-2, B.2-4,
B.2-6, B.2-8 g
PWHT e2unu efl4,

e.
ecnn Tonue e2
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12

MpopomkeHne Tabnuubl B.4-1

nocne
cBapku
(AW)
wan no-
crne Tep-
Muye-
cKoii 06-
paboTkun
nocne
cBapku
(PWHT)

[eTanb KOHCTPYKLMN

®driaHLpbI C BbICTYTIOM

AW

PWHT

Mnockvie gHVLLA

AW

PWHT

AW

PWHT

OeTanb A

HomMuMHanbHaa TonwmHa

CBapHOVI oB ,EI,ETaJ'Ib B
e29
nposepuTs /4
Ha PUCYHKaX @ o1
B.2-2, B.2-4,
B.2-6, B.2-8?
e2uwm et/4, 5 oi
eC/N TONLLE €
ef/Anvmed
a o eC/vi TONLLE
ef/Anvmed
a o eC/vi TONLLE
e2w npose-
puTh /4
® er Ha. PYCYHKEX
B.2-2, B.2-4,
B.2-6, B.2-8
- o e2wn et/4,

ecnn To/Le



14

15

16

MpoponxeHne Tabnuuybl B.4-1

[eTanb KOHCTPYKLMK

KpbiWwkU 1 rayxue dnaHubl

Tpy6Hble NNacTuHBbI

22

Cl

(Th EN 13445-2-2009

nocne
CBapku HomuHansbHas TonwmHa
(AW) nnun
nocne
Tepmuye-
cKoil 06-
paboTku
nocne Hetanb A CsapHoli LWoB [etans B
cBapkKm
(PWHT)
AW efl4
PWHT et/
AW [He npym.] [He npym.] [He npum.]
PWHT e/a [He mpym.] [He npum.]
ef/4 v e
AW 2 e2 e2
ecn To/Le
4 2
PWHT el4 vnn e2, e e
ecnu Tonuie

113



CTB EN 13445-2-2009

MpopomkeHne Tabnuubl B.4-1

nocne
CBapku
(AW) nnmn
nocne
Tepmu-
yeckoi
o06paboT-
K1 nocne
CBapku
(PWHT)

No [eTanb KOHCTPYKLUN

17 BsapeHHasa B 060/0uKy/KaHan

AW

PWHT

18 KoBaHaa Tpy6Has nnactuHa Cco
CTepXHAMU

AW

jA, Smin,

PWHT

5min. AW

PWHT
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HomMuHasibHasa TonwmHa

Oetans A CBapHoli LioB Jetans B

e2
nposepuTs ef/4 e2um et/
Ha. pCyHKax e2
B22 B24, €C/n To/LLe
B.2-6, B.2-8

e2vm /4, 02 e2nm et/4,
€CN TONLLE €CNV TOnLLE

e23
MpoBepUTL €4
Ha pUCyHKax e2 e2
B.2-2, B.24,
B2-6, B2-89

e/4 v e2,

€CN TONLLE e2 e2

€23 wm e3
€Cn TOMLLIE,
nposepuTs /4
Ha PUCYHKax
B.2-2, B.24,
B.2-6, B2-89

e2(e3 61 (e3)

/4, vim e2
wim e3 e2(e3 c2(ed
€Cnn TonLLe



OkoH4YaHue Tabnumybl B.4-1
nocne
cBapku

(AW) nnn
nocne
Tepmuye-

JeTanb KOHCTPYKLUN CKOIf 06-

pa6oTKu
nocne
cBapku

(PWHT)

20 CoepgnHenue Tpy6bl c Tpy6HOI nna-

CTUHOW

AW

PWHT

MpumeyaHne 1- [He npum.] 03HAYaeT «He NMPUMEHUMO.

(Tb EN 13445-2-2009

HomuHanbHada TonwuHa

OeTtanb A

[He npum.]

CBapHOWi WwoB

[etanb B

en

en

MprMeyaHne 2 - e+, €21 e30THOCATCS K HOMUHA/TbHOW TOJLMHE Pa3/INYHbIX 3/IEMEHTOB, NMOKA3aHHbIX HA PUCYHKaX.

1 6f MOXHO N3MepATb B pagnasibHOM HanpaB/ieHUK, ecnn 3170 faeT npenmyLlecTBo.

AMpHUMaeTCs MUHMManbHaa TemnepaTypa UCnbITaHUi U3 ABYX COCTOAHMIA: ex (AW), ey (PWHT).

b)HOMVIHa]'IbHaFI TONLWMHaA aeTtann A He 3aBUCUT OT 3TOr0 COeANHEHUS.

<)

Ana npuBapHbIX oNaHLUEeB ¢ WeKoi 1 cKBO3HbIX dhnaHues no EN 1092-1:2007 R npusogutcs B EN 1092-1
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MpunoxeHue C
(cnpaBo4Hoe)

Mpoueaypa onpeaeneHun koadduumueHTa ocnabneHns NpoYHOCTU BCNeACTBUe
NON3y4eCcTH CBapHOro WBa

KoadpdbmumeHT ocnabneHus NpoYHOCTU BCREACTBUE MON3y4ecT CBAPHOIO LIBa NPUHUMAETCH paBHbIM 1,
€CI U3roToBUTENb CTanu BbINOMHWUN BCe cneaytowue ycnoBus:

C.1 UcnbiTaHns Ha NonsyvecTb A0 paspbiBa CBapHbIX WWBOB Ha obpa3suax Tex e cTanbHbIX M3genvi,
KOTOpbie UCTONb3YIOTCA B COCYAE U CPaBHWUMbI B OTHOLUEHUM NOTpe6reHusi, NpOBOAATCS B COOTBETCTBUU C
pekomeHpauusmu EBponeiickoro komuteta no nonsyyvectu (E.C.C.C.) [18].

C.2 [1se Temnepartyphbl ucnbiTaHUi BLIOUPaIOT B npegenax auanasoHa +/—~30 °C oT cpeaHel pacyeTHON
TemnepaTtypbl. Mpu Kaxaon U3 aTUX TemnepaTyp HeobX0AMMO NPOBECTU UCTILITAHUA Ha NON3y4YeCcTb NPU Ha-
NPSOKEHUSAX, BbIGPAHHBIX ANs NONYYEHUs NPOAOIKUTENBLHOCTM [0 '/3 OT PacHETHOro cpoka cyxGbi No nor-
3yyectu (o6bi4HO 1 000, 3 000, 10 000, 30 000, 60 000, 100 000 4 u T. A4.). Heo6xoaMMO NokasaTb, YTO HWK-
HWI Npefen AOCTUrHYTBIX 3HAYEeHU NON3y4ecTU CBApHOIO COEAVHEHUS] He HWKE HWKHel AonycTUMOoM no-
nocbl pasbpoca (=20 %) ycTaHOBNEHHbIX CPEAHUX 3HAYEHWIA Npeaena nonsy4yect OCHOBHOrO MaTepuana B
COOTBETCTBMM CO CTaHAapTOM Ha Marepuvansl. OgHako, ecrniv pa3spbiB pacnonaraeTcs B 30He TepMUYeCKOro
BMUSIHUS, SKCTpanonsAuus He gonyckaetcs 6e3 AononHUTENbHbLIX UCTbITaHWI Npy 6onblueil NPOAOCHKUTENL-
HocTh 6e3 NpusHaKkoB BUAVMOrO yMeHbLLEHUA. B aToM crny4yae akcTpanonsuvio MOXHO BLINOSTHUTL NPU No-
MoLm koadhuLMeHTa, SKBMBANEHTHOrO KO3(h(pULIMEHTY, OTpaxaliolleMy YCTOWUMBbLIE YCNOBUS, UCTIONb3ye-
MbI€ B Takux 6onee anuTenbHbIX UCMbITAHUSIX.

C.3 Ecnu npy UCNbITaHWsSIX, ONUCAHHLIX BbILIE, HE BbISIBNIEHO PaCTPECKMBaHWE B 30HE TEPMUYECKOro
BMUsIHUS, HEO6X0AMMO NPOBECTU AOMNONHUTENLHYIO CEPUIO UCTILITaHUIA Npu Bonee BLICOKOW TemnepaType Co
3HayeHueM napametpa JlapcoHa-Munnepa, 6onbluMM NMGO paBHBIM MapaMeTpy B TOYKE IKCTPANOSALUU.
3TU UCTIbITAHUA NPOBOANAT AnNs NOATBEPXKAEHUS, YTO MECTO pa3pbiBa HE NEPEXOAUT OT OCHOBHOIO MaTepua-
na K 30He TepMUYecKoro BnusiHus. B npeanbHbiX YCroBusAX Temnepatypa aorpkHa He Gonee yem Ha 50 °C
npeBbiaTh BEPXHIOW TemnepaTypy ucnbiTaHuii B C.2 (B0 usbexxaHwe HegonycTUMONO U3MEHEHUSI MUKPO-
CTPYKTYpbl). HanpsikeHne OOorPKHO NpUBECTV K MUHMManbHOMY BpeMeHu ucnbitaHui 10 Toic. 4. Temnepary-
pa U NPOAOIPKUTENBbHOCTb UCTIbITaHUI BbiBMpaloT Tak, YToGbl BpeMeHHO-TeMNepaTypHbiii NapameTp Nonay-
yecTu, Hanpumep napameTp JlapcoHa-Munnepa, npu 3TUX UCNIbITAHUAX GbIN HE HWKe 3Ha4YEeHNs B TOMKE 3KC-
Tpanonsiuim (BpeMsi U Temneparypa). UcneitaHuio noanexar He MeHee Tpex obpasuoB. MecTto paspbiea
06pasLIoB AN MCMbITAHWIA HA NON3YYeCTb UCCNEeAYIOT NOA MUKPOCKOMOM.

C.4 Ecnn mecTo paspbiBa o6pas3ua ansa ucnbiTaHuin Ha nonsyyects B C.3 pacnonaraetcs B npeaenax
OCHOBHOIO marepuarna, 70 KoadduumeHT ocnabneHnsi NPOYHOCTU BCNeACTBUE NON3yHecTU CBapHOroO LIBa
MOXHO NPUHATbL PaBHLIM €AUHULIE Ansl BpeMeHW, He Gonee yeM B 3 pasa Npesbiluaowero Bpems, AOCTUTHY-
Toe Npu UcnbiTaHusix B C.2.

C.5 Ecnu cBo#icTBa npeaena nonay4yectu o6pasLoB NMonepeyHoro CBapHOro LWBa NagaloT HWKE MUHU-
ManbHOro 3HaYeHus, NpUBeAEHHOro B norioce pa3bpoca, MOXHO UCNONb3oBaTh 0COBbIA ko3adhdULUUEHT oc-
nabneHusi cBapHOTO LIBA, OCHOBaHHbIWA Ha OTHOLUEHNW CpeAHero 3Ha4YeHusi CpaBHUBaEMoro npeaena nosnay-
yecTu k 80 % cpefiHero a3HaueHWs1 OCHOBHOro Matepuana.

116



CTB EN 13445-2-2009

MpunoxeHue D
(cnpaBo4yHoe)

TexHu4eckne ycroBus NOCTAaBKM NaKUpOBaHHbLIX U3AENUA ANA UCNONb30BaHUA
nop AaBneHuem

D.1 BBegeHue

[lo nosiBneHus eBponeinckoro cTaHaapTa Ha NNakMpoBaHHbLIe cTanbHbie U3Aenua ANA UCMONbL3OBaHUs
noa AaBneHWem TpeGoBaHWUs K TEXHUYECKUM YCIIOBMAM MOCTaBKU TakMX W3denuii hoopMUPYIOT OCHOBY Anisi
J[IOrOBOPEHHOCTU MEXAY Y4aCTBYIOLMMN CTOPOHaMM.

D.2 Tpe6oBaHusa kK matepuany

K martepuany nnakupoBaHHbIX M3OENWiA  NPUMEHSIIOTCA  COOTBETCTByIOWMe  Tpebosanus
EN 13445-2:2009.

KpoMe Toro, ecnu Heo6xoaumo, TpeGoBaHWsi K UCMBITAHUSIM Ha yaap, noaobHble ONUCaHHBIM B
pasgene D.4, nepeuncneHue b), nomkHbl 6bITb CornacoBaHel Ha aTane sanpoca v 3akasa.

D.3 TpeboBaHuA K NOKpbIBaOLWMM MaTepuanam

MnakupoBaHHbIe CTanu AOMKHLI COOTBETCTBOBATL CreaylolumM o6wumM Tpe6oBaHnaM.

B cnyvae nnakvpoBaHHbIX CTanei, rae Nnakuposka UMEeT MEHbLUYIO CTeneHb YNpYrocTu, YemM OCHOB-
HO MaTepuan, UCMbITaHWe Ha PacTsHKeHUe NMakMpPOBKW NOCNe yAaneHWs OCHOBLI [IOMKHO NoKa3aTh yaAnu-
HeHue nocne paspylueHns As He meHee 12 %.

CkpenneHve Mexay OCHOBaHWEM U MaTepuariaMmu NakMpoBKU AOSHKHO HOCUTbL TaKOi XxapakTep, YToObl
He NPOMCXOAUIO OTCINIOEHUS B NPOLIECCE U3rOTOBNEHUA unu akcnnyaTtauuu. Ecnu nHoe He ykasaHo B 3akase,
NPOYHOCTb NPV CABUre NIAKUPOBKM C MPOYHOCTBLIO HA pacTskeHue meHee 280 MIMa gorpkHa coctaBnsitb 60-
nee NonoBUHbI MUHUMarnbHOW MPOYHOCTUA Ha pacTsikeHWe maTepuana NNakMpoBKU W 4N BCEX NPOYUX Ma-
TepuanoB NNakMpoBKU [ommkHa 6biTb He meHee 140 MIMa HesaBUCMMO OT HanpaBneHnsa UCNbITaHWIA.

CkpenneHHasi obnacTb 0fDKHA NOKpbiBaTb He MeHee 95 % Bceil NOBEPXHOCTU, U HUKAKON OTAENbHbIM
HECKPENmNEHHbIi Y4acToOK He ZI0JKeH NoKkpbiBaTh Gonee 50 cM”. B criyuae NnakupoBaHHbIX CTanei, KoTopbie
NoABEPraloTCA BbICOKOMY HanpshkeHWIo B NMpoLecce W3roToBNieHUsi (Hanpumep, BbinNykible OHULWA) WK B
npouecce aKcnnyataumu (Hanpumep, TpyOHble NNAacTUHbI), MOXKET NOHAAO6GUTLCA BbIABUKEHUE AOMNONHWU-
TenbHbIX TpeboBaHuiA NokynaTenem (onepaTopom).

Martepuan nnakMpoBKu [OFDKEH UMETb TeKCTYPY MOBEPXHOCTM, KOTOpas COOTBETCTBYET NpoLeccy nna-
KAPOBKM, W PABHOMEPHYIO TOMWMHY C [AONYCKaMu, He MpeBbillaloWMU OONYCKOB, YKa3aHHbIX B
Tabnuue D.3-1.

Bo3MOXHbIe IOMYCKM AANsi OCHOBHOTO Marepuana npuBeAeHbl B COOTBETCTBYIOLMX CTaHAapTax Ha pas-
Mepbl pa3nUYHbIX U3AENUIA.
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Tabnuua D.3-1 — NpenenbHble OTKNOHEHUA TONLMHbI MaTepuanoB NNakKMPOBKU Ha NNaKUPOBaHHbLIX CTaNsAX

HoMuHanbHas TonwuHa, MM MpeAenbHble OTKNOHEHUS TONLLUMHLI > °, MM

1,0 -0,10

1,5 -0,15

2,0 -0,20

25 —0,25

3,0 -0,35

3,5 —0,45

4,0 —0,50

4,5 —0,50

25,0 —0,50

3 OTKNOHEHMUs OT 3HaYeHWIl B JaHHOK TabnuLie noanexar 0coBOMY COrnacoBaHuio.
® fns NPOMEXYTOYHBIX 3HAYEHWIA TONLMHLI NPUMEHSIETCA NpeaAernbHOe OTKINOHEHWE, yKasaHHoe ans Gnwxainweit
MEHbLUEN TONWMHLI B Tabnuue.

D.4 Ksanudukauus npoueaypbl NakKupoBKn

Mepep, HA4anoOM U3roTOBNEHUsI COOTBETCTBYIOLLME YCIOBUS NIMaKUPOBKU AOMDKHbI ObiTh NPOBepeHbl No-
CPeACTBOM KBanNUGUKALMOHHbIX WUCMbITAHUA npoueaypbl NMakMpOBKW, BKMoYasi UCMbITAHUA npoueaypbl
CBapKu AN HannaBneHHOro Crosi CBapHOro LUBa, ECNU NPUMEHUMO. OTU YCIoBUA HEOBX0AUMO TLLATENbHO
cobniofatb Npy 3aBOACKOM NMakupoBaHWM U3AEnui.

KsanudukaLoHHbIe UCTbITaHWA NpoLeaypbl NNakMpoBku OBLIMHO BKIioualoT B cebs:

a) ucnbiTaHusi Ha pacTsbkeHue B cootBeTcTBuM ¢ EN 10002-1:2001;

b) ucneiTaHua Ha yaap no Wapnu ¢ V-06pa3HbiM Hagpe3om B cootBeTctBuM ¢ EN 10045-1:1990 npwu
TemnepaType, ykasaHHOW Ans 06pasLoB, B3ATbIX 13 MAakMpoBaHHOIO OCHOBHOTO Marepuana, Takue Kak:

— oAHa cTtopoHa obpa3sua Ans UCTbITaHUA COBNAAAET CO CKPEnneHHOW o6nacTbio MeXAy OCHOBHbBIM U
NOKPbIBAKLLUM MaTepuarnom;

— NpoponbHOE HanpasneHne obpasua Ans UCTILITAaHWIA PacroNoXeHO Nornepek HanpaBneHUs NPOKaTKN;—
OCb Hagpesa neprneHauKynapHa bnmkanluen NOBEPXHOCTU OCHOBHOIO Marepuana (M. pucyHok D.5-1, d’;

C) ucnbiTaHWs Ha u3rub obpasuoB, koTopble, Kak nokasaHo Ha pucyHke D.5-2, BkniovyaloT B cebs 30Hy
CKpenneHus 1 uarnbaroTcsi B HanpaeneHuu, napannenbHOM rpaHUYHOM 30He;

d) uccnepoBaHue TBEpPAOCTU, MUKPO- U MAKPOCTPYKTYPhI, @ Taloke XMMUYECKOro cocTaBa B 30He nepe-
xoaa;

€) UcnbiTaHusA obpasLoB Ha COBM;

f) KOHTpOnb Ka4ecTBa NOBEPXHOCTV U COOTBETCTBUA pa3MepoB;

g) YNbTPa3sBYKOBOM KOHTPOIMb CKPENNEeHUst MeXAy OCHOBHLIM MaTepuaroM U niakupoBKOA.

D.5 NpounasoacTBeHHLIE UCNLITAHUA

WHTepBanbHble 06pasLibl OCHOBHOrO MaTepuana, ninakMpoBaHHOIO MpuW TEX XK€ YCIOBUSIX, YTO WU usne-
nusi, BOMKHbI GbITb UCMbITaHbI C NOcreaoBaTerbHOW NEPUOANYHOCTLIO B Npouecce NpOM3BOACTBA. Tunbi
NpPOBOAWMBIX UCMbITaHUIA M TpeboBaHusA, KoTopble Heobxoaumo cobnioaaTb, AOMKHbI ObITb COrnacoBaHbl Ha
OCHOBaHWM peaynbTaToB KBaNMMUKALMOHHLIX WCMbITaHUA npoueaypbl MNakUpOBKW, YKa3aHHbIX B
pasgene D.4, u npakTu4ecKkoro onbiTa.
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a>0O6pasel, 4N UCNbITaHWA Ha cABWr,

s>0O6pa3seLl, 415 UCNbITaHWi Ha pacTsXeHue,

cO6pasel 4715 UcnbiTaHU Ha 60KOBOI U3ruo,
d>O6pasey 4N UCNbITaHWA Ha yaap npyTka ¢ Haape3oM
e Martepwuan.

A Matepuan nnakmpoBKu.

PucyHok D.5-1 - PacnonoxeHue o6pasuoB A8 UcnbiTaHui
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Cxema umcnblTaHui

Pasmepbl o6pasua:

TonwwuHa: e = 10 mm.

LWupuHa: b = TonwmHa rotoBoro n3genns, Ho He 6onee 80 MM (OCHOBHOI MaTepuan v matepuan nnakuposku). Ec-
nn ToNuwmMHa roToBOro n3genusa npesbiwaeT 80 MM, OCHOBHON MaTepuan MOXHO yaanuThb.

OnunHa: / = He meHee 130 MM.

Yron: a=90°.

PucyHok D.5-2 - NcnbiTaHWe Ha n3rnb naakMpoBaHHbIX U3genunii
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MpunoxeHue E
(cnpaBoyHoe)

EBponeiickue cTanu Ans UCNONbL30BaHUA NoA AABNIEHUEM

E.1 EBponeiickvue CTaHAApTbl HA CTaNW U CTaNbHbIe 35IeMEeHTbI ASIA UCNONbL30BaHUA NoA AaBrNeHUueM

B Tabnuue E.1-1 copepxutcsa cnpaBoyHasi MHGOpMaLus O eBpONenckux ctaHaapTax Ha CTalim U CTanbHble 3/IeMeHTbl A1l UCMONb30BaHUs Mnop,

[NaBneHneMm.

Ta6bnuua E.1-1 — EBponeiickue cTaHAapTbl Ha CTaNy U CTaNbHbIe ANEMEHTbI ANA UCNONb3OBaHUA NOA, AaBNEHUEM

Mapku pns

Mapku gns

Menko3epHUCTbie cTanu

Mapku gns

Obwwe Tepmomexa- | 3akanenHbie Hepxaseiowune

Gopwma napenva Tpe6oBaHus mmrarrm a "Toezb:::s::;'px HopmanusosaHHble HM;S::: :::a— n m:z::,eu- Ter:::::):yp cranu
j';'g::m“a W 1o~ EN 10028-1 - EN10028-2 | EN 10028-3 EN 100285 | EN10028-6 | EN 100284 | EN 10028-7
KaTaHbIii npyTOK - - EN 10273 - - - - EN 10272
:gzﬁa Gecuios- - EN 10216-1 | EN 102162 | EN 10216-3 - EN 10216-3 | EN10216-4 | EN 102165
Tpy6a anekTpo- _ : g g _ _ _
cBapHas EN 10217-1 | EN 10217-2 EN 10217-3 EN 102174
Tpyba ceapHas _ . _ _ _
NOg thriocom EN 10217-1 | EN 10217-5 EN 10217-3 EN 10217-6
Tpyba csapHas _ _ _ g
nnassieHUem - - - - EN 10217-7
DOUTUHT - EN 10253-2 | EN 10253-2 EN 10253-2 EN 10253-2 EN 10253-2 EN 10253-2 EN 10253-4
[NokoBka, BKIO-
Yasi kosaHble | EN 10222-1 - EN 10222-2 EN 102224 - - EN 10222-3 EN 10222-5
npyTKM
OTtnueka EN 10213 - EN 10213 - - - EN 10213 EN 10213
Cranb Ans Kkpe-
NEXHBIX Hanenwil - - EN 10269 - - - EN 10269 EN 10269

) 3HayeHWA KOMHATHO# TemMnepaTypbl NPUBEAEHb! BO BCEX CTaHAAPTAaX U3 AaHHON Tabnuubl.
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E.2 EBponeiickue cTtaHAapTU3MpOBaHHbIe CTaNM, CrpynnMpoBaHHbie B COOTBETCTBUM ¢ hopMamMu usaenuin

Cchbinku B AaHHOM Tabnuue He coaepXart AaTy cTaHgapTa, HO OHU ABASAIOTCA AaTUPOBAHHLIMU, KaK ykasaHo B pasaene 2 u B 6ubnuorpaduu.

Ta6nuua E.2-1 — EBponei#ickue cTaHAapTU3MPOBaHHbIe CTanW, CrpynnMpoBaHHbIe B COOTBETCTBUM € (hOpMamMM U3enuit

Homep Tepmuye- | TonwwHa, MM _| pynna mate- .
Ne | dopma usgenus EB;:T?';"“ OnucaHue matepvana Mapka marte- ckas 06- puana no Il‘;:'::
Aap puana | paborka® | MYH. | MaKC. | op 50 15608

MnactvHa m CBoiicTBa Npy MoBbI-

1 nonoca EN 10028-2 LLIGHHOM TOMIOPATYD® P235GH 1.0345 N 0 250 1.1
MnactvHa n CBoiicTBa Npu MoBbI-

2 nonoca EN 10028-2 WeHHOV TeMnepaType P265GH 1.0425 N 0 250 1.1
MnactHa wu CBoiicTBa Npy NoBbI-

3 nonoca EN 10028-2 LLIeHHO/ TeMnepaType P295GH 1.0481 N 0 250 1.2
MnactvHa wu CBoiicTBa Npw MoBbI-

4 nonoca EN 10028-2 LLIBHHO/! TeMnepaType P355GH 1.0473 N 0 250 1.2
MnactmHa u _ | CBoicTBa npu nosbI- o)

5 nornoca EN 10028-2 LLIeHHOM TeMnepaType 16Mo3 1.5415 N, NT 0 250 1.2
MnactuHa u CaoiicTBa npu MoebI-

6 nornoca EN 10028-2 LLIeHHO TeMnepaType 18MnMo4-5 1.5414 NT 0 150 1.2
MnactmHa wm CsaoliicTBa npu NoBbI-

7 nonoca EN 10028-2 LLIeHHO# TeMnepaTyDe 18MnMo4-5 1.5414 QT 150 | 250 1.2
MnactmHa wm CBoiicTBa Npv NoBbi- .

8 nonoca EN 10028-2 LLIGHHO/ TeMnepaType 20MnMoNi4-5 1.6311 QT 0 250 3.1

g |fnacka  u | g\ qqg0gp | CBOWCTEA MPM MOBLI- | 45 MoND5-64 | 1.6368 NT o | 100 3.1
noroca LUEHHOM TeMnepaTtype

10 |MnacTMha M| e\ 4q00g o | CBOMCTBA MU NOBLE | 45nic MoNDS-64 | 1.6368 | NT,QT | 100 | 150 3.1
norioca LEHHOM TeMnepaTtype
MnactmHa wm CBoiicTBa npw MnoBbl- .

11 nonoca EN 10028-2 LGHHOV TEMNepaType 15NiCuMoNb5-6-4 | 1.6368 QT 150 200 31

12 |Mnactvha M| e\ 4008 o | CBOMCTBA NPy nOBLI- 13CrMo4-5 1.7335 NT 0 | 100 5.1
noroca LWEHHOW TeMnepartype
MnactvHa wu CaoiicTBa npu noBbl-

13 nonoca EN 10028-2 WeHHOW TemnepaType 13CrMo4-5 1.7335 NT, QT 100 150 51

14 |Mnactuka | e\ 4q008 o | CBOWCTEA NPK NOBLI- 13CrMo4-5 1.7335 ar | 150 | 250 5.1
nonoca LUEHHOW TeMnepaTtype
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MpoaomkeHue Tabnuubl E.2-1

N Homep | Tepmuue- | TonwmHa, MM pynna mate-
Ne Mzogx:g E?rt;:ev;mfruu OnucaHue matepuana Mapka mare- ckas 06- pwana no I'Ipm:ua-
A Aap puara | pabotka® | MuH. | Makc. | CRISO 15608

MnactuHa CeoiicTBa npv MOBbI- .

15 nonoca EN 10028-2 LeHHOV TeMNepaType 13CrMoSi5-5 1.7336 | NT, QT 0 100 5.1
MnactvHa CeoiicTBa npu MoBbI- .

16 nonoca EN 10028-2 LeHHOV TeMNepaType 13CrMoSi5-5 1.7336 QT 100 | 250 5.1
MnactvHa CeoiicTBa npu MoBbI-

17 nonoca EN 10028-2 LLIGHHO/ TEMMEpaTYPe 10CrMo9-10 1.7380 NT 0 60 5.2
MnactuHa CsoicTBa npyu MoBbI-

18 nonoca EN 10028-2 LLIGHHO/ TEMMEpaTYPe 10CrMo9-10 1.7380 | NT, QT 60 100 5.2
MnactuHa CsoicTBa npyu MoOBbI-

19 nonoca EN 10028-2 LLIGHHOI TEMMepaType 10CrMo9-10 1.7380 QT 100 | 250 5.2

90 | Mnac™ha u | g\ 4gq0gp | CBOWCTBA NPM MOBbI | 4509 40 | 17375 | NT,QT | 0 | 250 5.2
nosoca LIEHHO TeMnepaTtype

21 | MnacHa u | g\ 4og0gp | CBOWCTBA NPM MOBBI | 5 y5epyiog 1.7362 NT 0 | 150 5.3
nosioca LIEHHO TeMnepaTtype
MnactuHa CeoiicTBa npu MOBbl-

22 nonoca EN 10028-2 LLieHHOM TeMNepaType X12CrMo5 1.7362 QT 150 | 250 5.3

93 | Mnaca u | g\ 4nq0g 5 | CBOWCTBA NPM MOBBI | 4a0vGve 10 | 1.7703 NT 0 | 150 6.2
nosioca LIEHHO TeMnepaTtype
MnactuHa CeoiicTBa npv MOBbI-

24 nonoca EN 10028-2 LLiCHHOV TeMNEpaTYDe 13CrMoV9-10 1.7703 QT 150 | 250 6.2
MnactuHa CeoiicTBa npv MOBbI-

25 nonoca EN 10028-2 LLieHHOV TEMNEpaType 12CrMoV12-10 | 1.7767 NT 0 150 6.2
MnactvHa CaoiicTBa npu MoBbI-

26 nonoca EN 10028-2 LLieHHOV TEMNEpaTYpe 12CrMoV12-10 | 1.7767 QT 150 | 250 6.2
MnactvHa CaoiicTBa npu MoBbI-

27 nonoca EN 10028-2 LLeHHOV TEMNEpaTYpe X10CrMoVNb9-1 | 1.4903 NT 0 150 6.4
MnactvHa CsoiicTBa npu MoBbI-

28 nonoca EN 10028-2 LLIGHHO TEMMEpaTYPe X10CrMoVNb9-1 | 1.4903 QT 150 | 250 6.4
MnactuHa MenkosepHucTas crarb,

29 nonoca EN 10028-3 HODMANM30BAHHAS P275NH 1.0487 N 0 250 1.1
MnacTtuHa MenkosepHucTas ctar,

30 nonoca EN 10028-3 HODMANVM30BAHHAS P275NL1 1.0488 N 0 250 1.1
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MpoaomkeHue Tabnuubl E.2-1

Homep

Tepmuye-

TonwwmHa, MM

pynna mate-

Ne Mtzgx:ﬂ EBC;;:::F;:KTM OnucaHue maTtepuana Mapka x:af; p(;KGa:ng_g) e, c ,f',"s'“‘gﬁggos ﬂpl:l{l:iqa-
31 | nacTuta v | EN 10028-3 ﬁ”o%"mﬁ:;% crane. | pa7sNL2 | 1.1104 N 0 | 250 1.1
32 | oo | EN 100283 | emosPRAen CTRMe | passN | 10562 | N 0 | 250 12
33 | oncea | EN 100283 | emOsPRAa CTRMe | passNH | 10565 | N 0 | 250 1.2
34 | [oaoTeHa W | EN 10028-3 | (SROSSPNTTST T | paSSNLT | 1.0566 | N 0 | 250 1.2
35 | omeen o " | EN10028-3 | NeWOsUTen T | passNL2 | 1.1108 N 0 | 250 12
36 | roneen " | EN10028-3 | WSIOSSPUTST ST | pagoNH | 18935 | N o | 100 13
37 | InacTaHa M | EN 10028-3 a”o%”mg::a"mﬂ CTale. | P4gONL1 | 1.8915 N o | 100 13
3g | [MIaCTAHA M| EN 10028-3 &i”;:ﬁg::;’::ﬂ Crafe. | pagONL2 | 1.8918 N o | 100 13
39 | MacTAa M | EN 10028-4 f;::::)::y oo HUSKOR | 1imnNi5-3 | 16212 | NNT | 0 | 80 9.1
40 | [1naCTHHA W | EN 100284 f;;:::)g:y oo HUSKOR | 13mnNi6-3 | 1.6217 | NNT | 0 | 80 9.1
41 | [1nacTMHA U | £\ 100284 S:;::;T)Ziy oo HAKOW | 15NiMn6 | 1.6228 | NNT.QT | 0 | 80 9.1
42 E:ﬁgg:”a"' EN 10028-4 f;;::;g?y p:p"‘ HUSKOZ | 1oNi14 15637 | NNT,QT [ 0 | 80 9.2
43 | [nacTaHa u | gy 100284 f:::;zjy N ””3"°‘:' X12Ni5 | 15680 | NNT,QT [ 0 | 50 9.2
44 | TinaCTAHE W | EN 100284 f:::;’)zjy N ””3"°‘:' XBNI9+NTB40 | 1.5662 | N+NT | 0 | 50 9.3
45 | [TECTANE M| EN 100284 | TORCTSR TP HUSKOM | ygNigrqTe4o | 15662 | QT | 0 | 50 9.3
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- Home, Tepmuue- Mpynna mate-
Ne M‘:ggx:ﬂ EBch::VaK;KTMVI OnucaHue matepuana Mapka MaTeP CKgﬂ 06- Tonuka, um pgwana no Hpm:qa-
puana paGotka ® | MMH. | makc. CR ISO 15608
46 | MInaCTMHa W | E\ 1600g 4 | CBOWCTBA MM HU3- | yanig.aTeg0 | 15662 | VN | o | 15 9.3
noroca Koi Temnepatype QT
MnactuHa CBoiicTBa npu HK3- .
47 nonoca EN 10028-4 koW TeMnepaType X8Nig+QT680 1.5662 QT 15 50 9.3
MnactuHa CgoiicTBa npu HK3- . N+NT,
48 nonoca EN 10028-4 koW TemnepaType X7Ni9 1.5663 QT 0 15 9.3
MnactuHa CaoiictBa npu  HK3- .
49 nonoca EN 10028-4 koW TeMnepaType X7Ni9 1.5663 QT 15 50 9.3
Mnactuua MenkosepHucras .
50 nonoca EN 10028-5 | cranb, Tepmomexa- P355M 1.8821 M 0 63 1.2
HUYECKW KaTaHasa
MRacTuHa MenkosepHucras
51 nonoca EN 10028-5 | cranb, TepMomexa- P355MLA1 1.8832 M 0 63 1.2 f
HUYECKU KaTaHas
MenkosepHucras
52 :'g;:;:“a EN 10028-5 | cTamb, TepMmomexa- P355ML2 1.8833 M 0 63 12 "
HUYECKU KaTaHast
Mnactua MenkosepHucTas 0
53 nonoca EN 10028-5 | ctanb, TepMomexa- P420M 1.8824 M 0 63 21
HUYECKU KaTaHasi
NnacTvka MenkosepHucTas .
54 nonoca EN 10028-5 | cranb, TepMomexa- P420MLA1 1.8835 M 0 63 21
HWYECKU KaTaHasi
MnacTvka MenkosepHucTas .
55 nonoca EN 10028-5 | cranb, Tepmomexa- P420ML2 1.8828 M 0 63 21
HUYECKU KaTaHas
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—_— Homep | Tepmuue- T [pynna maTe- .
Ne “‘:Og::ﬂ Eigg:ev;c?u OnucaHve maTepuana Mapka Marte- ckasi 06- onura, Mm puana no I'Ipl:mgqa
s Aap puana | pa6otka? | muH. | makc. CRISO 15608
Mnactuua MenkosepHucrasn
56 Y nonoca EN 10028-5 cTanb, TepMoMexa- P460M 1.8826 M 0 63 2.1 0
HUYECKM KaTaHas
MenkosepHucTasi
57 ;'ﬂiiz”c:a EN 10028-5 |cranb, Tepmomexa-| P460ML1 1.8837 M 0 63 2.1 n
HUYeCKW KaTaHas
Mnactvna MenkosepHucTas
58 Y nonoca EN 10028-5 cTanb, TepMomexa- P460ML2 1.8831 M 0 63 2.1 0
HUYeCKU KaTaHas
MnactuHa MenkosepHucras
59 Y nonoca EN 10028-6 cTan, 3akan.JoTnyuy, P355Q 1.8866 QT 0 150 1.2
[nactuHa MenkosepHucTas
60 1 nonoca EN 10028-6 cTans, aakan.Jotnyuy, P355QH 1.8867 QT 0 150 1.2
MnactuHa MenkosepHucras
61 Y nonoca EN 10028-6 CTan, aakan.JoTnywy, P355QL1 1.8868 QT 0 150 1.2
MnactuHa MenkosepHucrasn
62 Y nonoca EN 10028-6 CTan, aakan.JoTnyu. P355QL2 1.8869 QT 0 150 1.2
MnactuHa MenkosepHuctas
63 1 nonoca EN 10028-6 cTans, aakan.fotnyws, P460Q 1.8870 QT 0 150 3.1
MnacTtuHa MenkosepHucTas
64 Y nonoca EN 10028-6 CTan, 3akan.JoTnyy, P460QH 1.8871 QT 0 150 3.1
MnactuHa MenkosepHucTasi
65 Y nonoca EN 10028-6 cTanb, sakan.JoTnyy, P460QL1 1.8872 QT 0 150 3.1
MnactuHa MenkosepHucTas
66 1 nonoca EN 10028-6 cTanb, aakan joTnyly. P460QL2 1.8864 QT 0 150 3.1
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Ne Mﬁgx:ﬂ Eiﬂ:::g;ﬁm OnuncaHve matepuana Mapka Tn(:x':f) 1?(22?62 TonuwHa, Mu rpgsgﬁamr?ge-
puana paGoTka MWH. | MakKc. CR ISO 15608

67 E:;g;:“a EN 10028-6 x‘;“s“s‘;m%i’:wm P500Q 1.8873 QT 0 150 3.1

68 Egﬁggz“a EN 10028-6 xzﬂ"b°3;‘l’(';”f;’:wm P500QH 1.8874 QT 0 150 3.1

69 | nactvka M| g 10028-6 xz‘;"b“azm%ﬂym PsooQL1 | 1.8875 | QT o | 150 3.1

70 E:Jfgcr:“a EN 10028-6 ("}12‘;';°33Z‘|’;J”1°,§’:Iym P500QL2 | 1.8865 QT 0 150 3.1

71 E:ﬁgg:”a EN 10028-6 ("42‘:1';°1‘:“|’(:J”1°;;’;ym P690Q 1.8879 QT 0 150 3.1

72 Egﬁg;a"‘“a EN 10028-6 ("42’;';°332‘|’(';'1"1°;)"T’;ym P690QH 1.8880 QT 0 150 3.1

73 Egﬁ:;:“a EN 10028-6 giﬂ"bﬁ‘:ﬁ’(';ﬁc;f::wm P690QL1 | 1.8881 QT 0 150 3.1

74 E:ﬁgg:“a EN 10028-6 x‘:‘;“bﬁ‘i‘m"ﬂ‘:‘ym P690QL2 | 1.8888 QT 0 150 3.1

75 Eg;gg:“a EN 10028-7 g';%";a:“;';”;i;m aq | X2CININ18-7 | 1.4318 AT 0 75 8.1

76 Egﬁgg:“a EN 10028-7 ':;?‘fi?‘;“;ﬁ:m as X2CrNi18-9 | 1.4307 AT 0 75 8.1

77 E;fg;:“a EN 10028-7 Z';z’t?Z?/'gT”;ﬁﬂmaﬂ X2CrNi19-11 | 1.4306 AT 0 75 8.1

78 Egﬁgg“a EN 10028-7 E;ﬂ’j":‘:@'&”éﬁﬂmaﬂ X2CrNiN18-10 | 1.4311 AT 0 75 8.1

79 Egﬁggz“a EN 10028-7 g';%";a:';”gz;m aq | XSCTNi18-10 | 1.4301 AT 0 75 8.1

80 Egﬁggz“a EN 10028-7 Z';&’fi?‘;“;ﬁ:maﬂ X5CrNiN19-9 | 1.4315 AT 0 75 8.1

x4’
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N Homep | Tepmuue- | T Ipynna maTe- ~
Ne “dJog::H Eacgz:e:cliww OnucaHue maTepuana Mapka Mmare- ckasi 06- onumra, Mu pvana no I'Ipv::iqa
31 Aap puana | pabotka? | muH. | makc. CRISO 15608

MnacTtuHa 1 - | Hepxasetowas e

81 Honoca EN 10028-7 CTanb, ayCTEHATHaS X6CrNi18-10 1.4948 AT 0 75 8.1
MnactunHa n - | HepxaBetowas i

82 Honoca EN 10028-7 CTanb, ayCTEHATHaS X6CrNi23-13 1.4950 AT 0 75 8.2
MnactuHa n - | Hepxaetowas -

83 Honoca EN 10028-7 CTanNb, ayCTeHNTHAS X6CrNi25-20 1.4951 AT 0 75 8.2

ga | macHa u | g\ 4q00g 7 | Hepxaselowas X6CrNiTi18-10 1.4541 AT 0 75 8.1
nonoca cTanb, aycTeHUTHas!

gs | MnacHa u | g\ 4q00g.7 | Hepxaselowas X6CINITIB18-10 | 1.4041 | AT o | 75 8.1
nonoca cTanb, aycTeHUTHas!
MnactuHa n - | Hepxaeetowas . ory

86 Honoca EN 10028-7 CTanb, aycTeHNTHas X2CrNiMo17-12-2 1.4404 AT 0 75 8.1
MnactuHa n - | HepxaBetowas . oy

87 nonoca EN 10028-7 CTanb, ayCTeHATHAN X2CrNiMoN17-12-2 | 1.4406 AT 0 75 8.1
MnactvHa n - | HepxaBetowas . Ty

88 Honoca EN 10028-7 CTanb, ayCTeHATHas X5CrNiMo17-12-2 1.4401 AT 0 75 8.1
MnactvHa n HepxxaBetowas . )

89 nonoca EN 10028-7 CTank, aycTennTHas X6CrNiMoTi17-12-2 | 1.4571 AT 0 75 8.1
MnactvHa u Hepxasetowwas .

90 nonoca EN 10028-7 CTanb, ayCTeHMTHAS X2CrNiMo17-12-3 1.4432 AT 0 75 8.1
MnactvHa u Hepxasetowwas .

91 Honoca EN 10028-7 CTanb, ayCTEHATHaS X2CrNiMo18-14-3 1.4435 AT 0 75 8.1
MnacTtuHa u Hepxaselowas .

92 Honoca EN 10028-7 CTanb, aYCTEHATHAS X2CrNiMoN17-13-5 | 1.4439 AT 0 75 8.1
MnacTtuHa u Hepxaselowwas .

93 Honoca EN 10028-7 CTanb, aYCTEHATHAS X1NiCrMoCu25-20-5 | 1.4539 AT 0 75 8.2
MnactuHa u Hepxaselowas . )

94 nonoca EN 10028-7 CTANb, ayCTeHATHAS X5NiCrAITi31-20 1.4958 AT 0 75 8.2

g5 | MnactHa u | p\ q00g 7 | Hepiaselowas XENICrAITi31-20+RA | 14958 | ATiRA | 0 75 8.2
nonoca cTanb, ayCTeHUTHas +RA
MnactuHa n Hepxaselowas . )

96 nonoca EN 10028-7 CTanNb, AYCTEHATHAS X8NiCrAITi32-21 1.4959 AT 0 75 8.2
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ACKMiA Homep | Tepmuue- | T pynna maTe- i
Ne :og::ﬂ EBcpTzr;e:m(Tm Onwcatve maTepuana Mapka mate- | ckaso6- | roerer MM | ana no npy::?a
31 Aap puana | paGotka® | muH. | makc. | CRISO 15608
MnactnHa n g Hepxasetowwas . re
97 | Loroea EN 100287 | A o0n D aman | XCTNIMOBN17-13-3 | 1.4910 AT 0 75 8.2
HepxxaBetowas
98 Egﬁgg;‘“a"' EN 10028-7 | ctans, aycrenutHas, X1CrNi25-21 1.4335 AT 0 75 8.2
crneL,
lMnacTuHa u Hepxaseiowas
99 | noca EN 10028-7 | cTanb, aycTeHuTHas, X6CrNiNb18-10 1.4550 AT 0 75 8.1
crneL,
MnacTvka u Hepxaselowas
100 | oo EN 10028-7 | ctanb, aycrenutHas, X8CrNiNb16-13 1.4961 AT 0 75 8.1
cnew,
HepaBetowwas
101 E:ﬁgg:“a” EN 10028-7 | ctanb, aycteHutHas, | X1CrNiMoN25-22-2 | 1.4466 AT 0 75 8.2
crnew,.
Hepxasetowwas
102 Egﬁgg;‘“a” EN 10028-7 | crans, aycrenutHas, | X6CrNiMoNb17-12-2 | 1.4580 AT 0 75 8.1
cnew,
Hepxasetowas
103 I';':jfg;;‘“a” EN 10028-7 | cTanb, aycreHutHas, | X2CrNiMoN17-13-3 | 1.4429 AT 0 75 8.1
cneu.
HepxxaBetowas
104 E:ﬁgg;‘“a"' EN 10028-7 | cTanb, aycreHutHas, | X3CrNiMoN17-13-3 | 1.4436 AT 0 75 8.1
crne,
Hepxasetowas
105 I';':jfg;:“a” EN 10028-7 | ctanb, aycTenntHasi, | X2CrNiMoN18-12-4 | 1.4434 AT 0 75 8.1
cned.
MnactvHa u Hepxaseiowas
106 Honoca EN 10028-7 | cranb, aycTEHUTHas, X2CrNiMo18-154 1.4438 AT 0 75 8.1
cnew,
Mnactua u Hepxaselowas
107 | e EN 10028-7 | ctanm, aycreHutHas, | X1NiCrMoCu31-27-4 | 1.4563 AT 0 75 8.2
cnell.
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N Homep | Tepmuue- | T Ipynna mate- ~
Ne “dJog::H Eacgz:e:cliww OnvcaHue maTepuana Mapka Marte- ckasl 06- onuura, MM puana no I'Ipv::iqa
31 Aap puana | paGotka® | muH. | makc. | CRISO 15608
Hepxasetowwas
108 I';';fg;;'“a "| EN 10028-7 | crans, ayctenuthasi, | X1CrNiMoCuN25-25-5 | 1.4537 | AT 0o | 75 8.2
cneu,.
HepxaBeloLas
109 I';':jfg;:“a " | EN 10028-7 | cranb, aycTrenuTHasi, | X1CrNiMoCuN20-18-7 | 1.4547 AT 0 75 8.2
cneu,.
[MnactuHa n Hepxaselowas
110 nonoca EN 10028-7 | cranb, aycteHutHasi, | X1NiCrMoCuN25-20-7 | 1.4529 AT 0 75 8.2
cneu,.
HepaBetowwas
111 | WnacTuka v | e\ 100287 | crans, aycrenuTHO- X2CrNiN23-4 1.4362 AT 0 75 10.1 9
nonoca
theppuTHas
MnactuHa n Hepxaselowas
112 nonoca EN 10028-7 | cranb, ayCTeHWTHO- X2CrNiMoN22-5-3 1.4462 AT 0 75 10.1 o
ctbepputHas
MnactuHa n Hepxaselowas
113 nonoca EN 10028-7 | ctanb, aycteHuTtHo- | X2CrNiMoCuN25-6-3 | 1.4507 AT 0 75 10.2 o
theppuTHas, cnew.
HepxxaBetowwas
114 E:ﬁgg;‘“a "1 EN 10028-7 | cranb, aycteHutHo- | X2CrNiMON25-7-4 | 1.4410 AT 0 75 10.2 9
ceppuTHasi, cnew,.
Hepxasetowas
115 I';':jfg;;'“a "1 EN 10028-7 | crans, aycteHuTHO- | X2CrNiMoCuWN25-7-4 | 1.4501 AT o | 75 10.2 9
teppuTHasi, cneL.
Hepxagetolan cranb, . e e)
116 | MpyTok EN 10272 MapTeHCHTHaS X4CrNiMo16-5-1 1.4418 QT760 0 160 7.2
Hepasetowas .
117 | MpyTok EN 10272 CTAIb, BYCTEHUTHES X2CrNi18-9 1.4307 AT 0 250 8.1
Hep:asetowwas .
118 | lMpyTok EN 10272 CTAIb, BYCTEHUTHES X2CrNi19-11 1.4306 AT 0 250 8.1
Hepxasetowas .
119 | NpyTok EN 10272 CTanb, ayCTeHATHas X2CrNiN18-10 1.4311 AT 0 250 8.1
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TepMuue-

pynna mate-

| i | STy | Oveoonrepira | Moo | were | saoe, | U parre |
120 | Mpytok | EN 10272 2';‘31”;62?3:::7““ X5CrNi18-10 1.4301 AT 0 250 8.1
121 | Mpytok | EN 10272 E;;%"f‘;?‘;“e*ﬁ:maﬂ X6CrNiTi18-10 14541 | AT 0 250 8.1
122 | Mpytok | EN 10272 E;z";a‘;‘;'g:;ﬁ:maﬂ X2CNiMo17-12-2 | 1.4404 | AT 0 250 8.1
123 | Mpytok | EN 10272 ';';‘1’1";323':;‘;3%”8;' X2CrNiMoN17-11-2 | 1.4406 | AT 0 250 8.1
124 | NMpytok | EN 10272 E;Tf‘;?‘::;ﬁ;m an | XSCrNiMo17-122 | 1.4401 AT 0 250 8.1
125 | Mpytok | EN 10272 E;%”;azi'gfé‘azm as | X6CINIMOTi17-12-2 | 1.4571 AT 0 250 8.1
126 | Mpytok | EN 10272 E';z";a';‘;'gfgﬁﬂm aq | X2CTNiMo17-12-3 | 14432 | AT 0 | 250 8.1
127 | Mpytok | EN 10272 ?%%”fi?’é’féﬁﬂm o | X2CINiMo18-14-3 | 14435 | AT 0 250 8.1
128 | Mpytok | EN 10272 g';%"f“;;‘gf;ﬁzm aq | X2CTNiMo17-13-5 | 14439 | AT 0 | 250 8.1
129 | Mpytok | EN 10272 Z'%%"fi?’é’féﬁﬂmaﬂ X1NIiCrMoCu25-20-5 | 1.4539 | AT 0 250 8.2
130 | Mpytok | EN 10272 ?;?1)'.(,323?:;3:7.4 aq | X6CININD18-10 | 14550 | AT 0 250 8.1
131 | Mpytok | EN 10272 E;%?Z?’gf;ﬁ:maﬂ X6CrNiMoNb17-12-2 | 1.4580 | AT 0 250 8.1
132 | Mpytok | EN 10272 ?;z";a';?'g:;ﬁ:m aq | X2CTNIMON17-13-3 | 14429 | AT 0 250 8.1
133 | Mpytok | EN 10272 E;%";ﬁ?’gf;ﬁ:maﬂ X3CrNiMo17-13-3 | 1.4436 | AT 0 250 8.1
134 | Mpytok | EN 10272 E;z’tazi'gfgﬁﬂm aq | XINICrMoCu31-27-4 | 14563 | AT 0 250 8.2
135 | Mpyrok | EN 10272 | Hepkaselowan X1CrNiMoCuN20-18-7 | 1.4547 | AT 0 250 8.2

CTalb, ayCTeHUTHas
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Ne

dopma
u3genus

EBponewi-
CKUA CTaH-
napt

Onucaxve
marepuana

Mapka

Homep
marte-
puana

Tepmuue-
ckas 06-

pabotka ¢

TonwwmHa, Mm

MWH. Makc.

pynna mate-
pviana no
CR ISO 15608

Mpumeya-
HUs

136

MpyTok

EN 10272

HepxagBetowwasn
cTanb, ayCTeHMT-
Has

X1NiCrMoCuN25-20-7

1.4529

AT

0 250

8.2

137

MpyTok

EN 10272

HepxaBetoLas
CTallb, ayCTEHUTHO-
tbeppuTHas

X2CrNiMoN22-5-3

1.4462

AT

0 160

10.1

c)

138

MpyTokK

EN 10272

HepxaBetoLas
cTarnb, ayCTeHUTHO-
ceppuTHas

X2CrNiN23-4

1.4362

AT

0 160

10.1

c)

139

MpyTok

EN 10272

HepxaBetoLas
cTarnb, ayCTeHUTHO-
ceppuTHas

X2CrNiMoCuN25-6-3

1.4507

AT

0 160

10.2

c)

140

MpyTok

EN 10272

HepxaBetoLLas
crarnb, ayCTeHUTHO-

heppuTHas

X2CrNiMoN25-7-4

1.4410

AT

0 160

10.2

c)

141

MpyToK

EN 10272

HepxaBetoLas
CTanb, ayCTEHUTHO-
heppuTHas

X2CrNiMoCuWN25-7-4

1.4501

AT

0 160

10.2

c)

142

MpyToK

EN 10273

CsolicTBa npu
NOBbILLIEHHOW
Temneparype

P235GH

1.0345

0 150

1.1

143

MpyToK

EN 10273

CBoicTBa npu
NOBbILLEHHOW
Temnepartype

P250GH

1.0460

0 150

1.1

144

MpyTokK

EN 10273

CBoiicTBa npu
NOBbILLEHHOW
Temnepartype

P265GH

1.0425

0 150

1.1

145

MpyTok

EN 10273

CpoiicTBa npu
NOBbILLEHHOW
Temnepartype

P295GH

1.0481

0 150

1.2

146

MpyTok

EN 10273

CaoiicTea npu
MNOBbILUEHHOM
Temneparype

P355GH

1.0473

0 150

1.2
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CsoilcTea npu no-

147 | MpyTok EN 10273 BbIlLEHHON Temne- P275NH 1.0487 N 0 150 1.1
patype
CsoictBa npu no-

148 | lMpyTok EN 10273 BbILUEHHON TeMne- P355NH 1.0565 N 0 150 1.2
patype
CeoiicTBa npu no-

149 | MpyToK EN 10273 BbllUEHHON Temne- P460NH 1.8935 N 0 150 1.3
patype
CaoiictBa npu no-

150 | MpyTok EN 10273 BbILLEHHON Temne- P355QH 1.8867 QT 0 150 1.2
patype
CaoiictBa npu no-

151 | MpyTok EN 10273 BbILUEHHOW Temne- P460QH 1.8871 QT 0 150 3.1
patype
CsoiicTBa npu no-

152 | MpyTok EN 10273 BbILUEHHOW Temne- P500QH 1.8874 QT 0 150 3.1
patype
Cso#cTBa npu no-

153 | MpyTok EN 10273 BbILUEHHOR Temne- P690QH 1.8880 QT 0 150 3.1
patype
CaoilcTBa npu no-

154 | lMpyToK EN 10273 BbllUEHHON Temne- 16Mo3 1.5415 N 0 150 1.2 e
patype
CaoitictBa npu no-

155 | MpyTok EN 10273 BbILLEHHON Temne- 13CrMo4-5 1.7335 NT 0 16 5.1
patype
CaoitictBa npu no- NT, QA

166 | MpyTok EN 10273 BbILUEHHOW Temne- 13CrMo4-5 1.7335 A 16 150 5.1
patype at
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U Homep TepMuye- T [pynna maTe- _
Ne M?:OE::Q EBc‘:_Z:egc':_”” OnucaHue matepuana Mapka Mare- ckasi o6pa- Onim8, M pviana no EZTmi
A Aap puana Gorka® | muH. | makc. | CRISO 15608
CsoiticTea npu no-
157 | MpyTok EN 10273 BblleHHOW Temne- | 10CrMo9-10 1.7380 NT 0 60 5.2
patype
CsoicTBa npu no- NT. QA
158 | lMpyTok EN 10273 BbileHHOW Temne- | 10CrMo9-10 1.7380 éL ’ 60 150 5.2
paType
CeoiicTBa npu no- NT. QA
159 | MpyTok EN 10273 BbllweHHon Temne- | 11CrMo9-10 1.7383 N 0 60 5.2
QL
patype
CpoiictBa npu no-
160 | MpyTok EN 10273 BbllleHHOW Temne- | 11CrMo9-10 1.7383 QL 60 100 5.2
patype
CaoilctBa npu no-
161 | Kpenexroe | e\ 46569 BHILUEHHOW  TEMNe- C35E 1.1181 N 0 60 - 9
usgenve
patype
CsoiicTBa npu no-
162 | Kpenexwoe | g\ 40069 BBILUEHHOW  TeMne- C35E 1.1181 QT 0 150 - ?
usgenve
patype
CsoiicTBa npu no-
163 | Kpenextoe | £\ 410069 BBILUEHHOW  TeMMe- C45E 1.1191 N 0 60 - @
usgenve
patype
CaoiicTBa npu no-
164 | KpenexHoe | o\ 44569 BbILIGHHOM  TeMne- CA45E 1.1191 QT 0 150 - @
wanenve
paType
KpeneskHoe CsoiicTBa npu no-
165 M? it EN 10269 BLILUGHHON  TeMne- 3582 1.5511 QT 0 150 - 2
A paType
CeoiicTBa npu no-
166 Ege;'ﬁ;":“ EN 10269 BBILLIGHHOM 1 HU3KOIA 20Mn5 1.1133 N 0 150 - @
A TeMneparype
CeoiicTBa npu no-
167 Egegﬁ’w":“ EN 10269 BbILUEHHOM 1 HMakol |  25CrMod 1.7218 QT 0 150 - ?
A TeMneparype
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a Aap P puana | 6otka® | muH. | makc. | CRISO 15608
CeoiicTBa npy no-
168 Ege;'ﬁ;":“ EN 10269 | BbiueHHOW W Hu3- 42CrMo4 1.7225 QT 0 60 - o)
A KOW Temrepatype
CaoiicTBa npu
169 | KPenexHoe | e\ 10269 | noswieHHoit 42CrMo5-6 17233 | QT 0o | 150 - <
uwsgenve
Temneparype
KpenexHoe CsoiicTBa npu
170 m‘: e | EN10269 | noseiwenHo 40CrMoV4-6 1.7711 QT 0 160 - 9
A Temneparype
CaoiicTBa npu
171 EgTﬁ;“:“ EN 10269 | nosbiweHHoit 21CrMoV5-7 1.7709 QT 0 160 - 9
A Temneparype
KoeneskHoe CsoiicTBa npu
172 Mg’ plicind EN 10269 | nosbiwenHom 20CrMoVTiB4-10 | 1.7729 QT 0 160 - d
A Temneparype
CaolicTBa npu
173 Ege;'ﬁ:‘:“ EN 10269 | nosbiwenHoit X15CrMo5-1 17390 | NT, QT 0 160 - 9
A Temnepartype
CeolicTBa npv
174 E;’e;'ﬁ;":“ EN 10269 | nosbiweHHoit X22CrMoV12-1 | 1.4923 | QT1,QT2 | © 160 - 9)
A Temneparype
CpolicTBa npu
175 Ege;'ﬁ;":w EN 10269 | noBbiweHHoit X12CrNiMoV12-3 | 1.4938 QT 0 160 - @
A Temneparype
KpenexHoe CsoiicTBa npu
176 m‘f e | EN10269 | nosbiwenHo X19CrMoNbVN11-1 | 1.4913 QT 0 160 - @
A Temneparype
CaoiicTBa npu
177 52923‘:“ EN 10269 | noBbiweHHoit X2CrNi18-9 1.4307 AT 0 160 - @
A Temneparype
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ogl

MpoaomkeHue Tabnuubl E.2-1

S Homep TepMuye- T [pynna mate- _
Ne wd)og::ﬁ Ela::;:_z:elgm:_mm h%q_véci':f_lz Mapka mare- ckasi obpa- oK, M pwana no 22132
3R Aap P puara 6otka® | MuH. | makc. CR ISO 15608
CaoiictBa npu no-
17g | KpenexHoe | pn 10569 | puiwenHoit Temne- | X2CrNi18-9 | 1.4307 | C700. 0o | 25 - 9
wsgenve C800
patype
CsoiicTBa npu no-
179 | KpenexHoe | en| 10560 | guiwenHoit Temne- | X2CrNi18-9 1.4307 | C700 25 35 - 9
uwsgenve
patype
KpenexHoe Caoiictea npu no-
180 p EN 10269 BbILLEHHON Temne- X5CrNi18-10 1.4301 AT 0 160 - 9
uagenve
patype
CeoiicTBa npu no-
181 | Kpenextoe | e 16069 | BuiwenHoi Temne- | XSCrNi18-10 | 1.4301 C700 0 35 - @
u3genve
patype
KoeneskHoe Caoiictea npu no-
182 p EN 10269 BbILLEHHOW Temne- X4CrNi18-12 1.4303 AT 0 160 - d)
uagenve
patype
CsoiicTBa npu no-
183 | Kpenexuoe | e 10069 | poiwenHoit Temne- | X4CrNi18-12 | 14303 | S700 0o | 25 - @
wspenve C800
parype
CeoiicTBa npu no-
184 | KpenexHoe | e 10069 | poiwenHoit Temne- | X4CrNi18-12 | 1.4303 | €700 25 35 - 9
uanenve
patype
CsoiicTBa npu no-
185 Ege;'ﬁ;":w EN10269 | BbiwenHoi Tem- | X2CrNiMo17-12-2 | 1.4404 AT 0 160 - @
A nepartype
KpenexHoe Caoiictaa npy no- C700 d
186 EN 10269 BbileHHoN Temne- | X2CrNiMo17-12-2 | 1.4404 ’ 0 25 - )
nspenve C800
patype
KDEMEKHOE CeoiicTBa npu no-
187 wgp,enwe EN 10269 BbilleHHon TeMne- | X2CrNiMo17-12-2 | 1.4404 C 700 25 35 - 9
patype
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MpoaomkeHue Tabnuubl E.2-1

S Homep TepMuye- [pynna mate-
o | dopwe | Exponcions | Omearwe v | ware | oanos, | Te | Tt | Mome
s Aap P puana | paGotka® | muH. | makc. CR IS0 15608
CsoiicTBa npu
188 Egnegﬁ;":“ EN 10269 | nobiweHHoit Tem- | X5CrNiMo17-12-2 | 1.4401 AT 0 160 - ?
nepatype
CaoiicTBa npu no-
189 | KPEMEKHO® | N 10269 | BuiwenHoi Temne- | X5CINIMo17-12-2 | 1.4401 | G700 | o | 25 - )
uwspenve C800
paType
KpenexHoe CeoiicTBa npu rno- . q)
190 Uanenve EN 10269 BbllleHHo# TeM- | X5CrNiMo17-12-2 | 1.4401 C700 25 35 -
neparype
Kpenextoe CsoiicTBa npu no- d
191 | o e | EN10269 | Boiwenton  Tew- | X2CrNiMoN17-13-3 | 1.4429 AT 0 160 - )
neparype
CeolicTBa npu
192 | KpenexHoe | ey 10569 | komwathoit Tem- | X3CINiCu18-9-4 | 14567 | AT 0 | 160 - )
uwsgenve
nepartype
CsoicTBa npu
193 Egggﬁ;“:“ EN 10269 | komHaTHoit Tem- | X3CrNiCu18-9-4 | 1.4567 | C700 0 35 - ?
nepatype
CaoiicTBa npu no-
194 | KDOTIOXHO® | o\ 10269 | puiwenHon  Tem- | XBCINI18-10 | 1.4948 | AT 0 | 160 - )
wsgenuve
nepartype
CsoiicTBa npu no- "
195 Egggﬁ;“:“ EN 10269 | BbileHHo#  Tem- X1°CF'1‘"L)“_"1%"_"1”NbVB 14982 | AT+WW | 0 | 100 - x
neparype
KpenexHoe CBoiicTBa npu no- d
196 | oo | EN10269 | Boiwenton  Tew- | 3CrNIMoBN17-13-3 | 1.4910 AT 0 160 - )
neparype
Kpenextoe CeoitcTBa npu no- d
197 Wanenve EN 10269 BbllleHHO#  TeM- | X6CrNiMoB17-12-2 | 1.4919 AT 0 160 - )
neparype
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MpoaomkeHue Tabnuubl E.2-1

EBponeit- Homep | Tepmuue- T pynna matepua- _
Ne wd)og::ﬁ CKWW CTaH- ,&Zc?,.lﬁz Mapka MaTte- ckasi 06- onumra, Mu nano 22132
3R papTt P puana | paboTka 9 | mum. MakKc. CRISO 15608
CaoiictBa npu
198 Ege;'ﬁ;":“ EN 10269 | noBbiueHHO# X6CrNiTiB18-10 1.4941 AT 0 160 - 9
A TeMmnepartype
CsoictBa npu
199 Ese;'ﬁ:‘:“ EN 10269 | noBbiweHHo# X6NiCrTiMoVB25-15-2 | 1.4980 | AT+P 0 160 - 9)
A TeMneparype
KpenexHoe CeoiicTBa npu
200 m‘: e EN 10269 | noBbiweHHo# X7CrNiMoBNb16-16 | 1.4986 | Ww+P | 0 100 - 9
A TeMneparype
CeoiictBa npu
201 Egegﬁa":w EN 10269 | Huskoit Temne- 19MnB4 1.5523 QT 0 16 - 9
A patype
CeoiictBa npu
202 | KPenexHoe | e 16069 | wmakoi  Temne- 41NiCrMo7-3-2 1.6563 QT 0 160 - 9
uwsgenve
patype
CeoiictBa npu
203 | KpenexHoe | o\ 40560 | pnakoit  Temne- 34CrNiMo6 1.6582 QT 0 100 - 9
uwsgenve
patype
CsolictBa npu
204 | KpenexHoe | oy 40580 | pyakoit  Temne- 30CrNiMo8 1.6580 QT 0 100 - 9)
uwsgenve
patype
CeoiicTBa npu
205 | KPenexHoe | e\ 16069 | wmakoit  Temne- X12Ni5 15680 | WNT. | ¢ 75 - @
vagenve QT
patype
CeoiicTBa npu
206 Egegﬁa":“ EN 10269 | HM3koil Temne- X8Ni9 1.5662 N'Q"F’ 0 75 - @
A patype
BecloBHas Ceoiictea  npu
207 Tov6a EN 10216-1 | koMHaTHOU Tem- P195TR2 1.0108 N 0 60 11
Py nepartype
208 | Becwosnas | EN 10216-1 | Csoiictea  npu P235TR2 1.0255 N 0 60 11
Tpy6a KOMHAaTHON TeM-

neparype
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6¢l

MpoaomkeHue Tabnuubl E.2-1

EBponeii- Home Tepmuye- [pynna mate-
Ne wd)og::ﬁ CKI/IE cTaH- hﬁ:":_‘;ci;?_lz Mapka MaTeP CKzﬂ 06- Torua, MM pgwana no 22132'
3R papTt P puana | paboTka 9 | myH. MakKc. CRISO 15608
Ceoiictea  npu
209 E:;g;“”a" EN 10216-1 | komHaTHOW Tem- P265TR2 1.0259 N 0 60 1.1
neparype
CsoictBa npu
210 E:;g;““a" EN 10216-2 | noBbilweHHo# P195GH 1.0348 N 0 16 11
TeMneparype
BeCLIOBHAS CeoiicTBa npu
211 | EN 10216-2 | noBbileHHo# P235GH 1.0345 N 0 60 11
TeMneparype
CeoiictBa npu
212 TE:;G”fB”a" EN 10216-2 | noBblLueHHO# P265GH 1.0425 N 0 60 1.1
TeMneparype
BeclLIoBHaS CaoiicTBa Npu
213 | e EN 10216-2 | noBbIueHHO# 20MnNb6 1.0471 N 0 60 1.2
TeMneparype
CeoiictBa npu
214 f:;é:fa”a" EN 10216-2 | noBblueHHo# 16Mo3 1.5415 N 0 60 1.2 2
TeMmnepartype
CsolictBa npu
215 E:;g;““a" EN 10216-2 | noBbiweHHO# 8MoB5-4 1.5450 N 0 16 13
TeMneparype
CeoiicTBa npu
216 E;;gfs“a" EN 10216-2 | noBblueHHo# 14MoV6-3 1.7715 | NT,QTb | 0 60 6.1
TeMnepartype
BeCLIOBHAS CeoiicTBa npu
217 | s EN 10216-2 | noBbilweHHo# 10CrMo5-5 17338 | NT,QTb | © 60 5.1
TeMneparype
BeciLiosHas CeoiictBa npu
218 | e EN 10216-2 | noBbilweHHo# 13CrMo4-5 17335 | NT,QTb | © 60 5.1
TeMmneparype
BecLioBHas CeoiictBa npu
219 Tpy6a EN 10216-2 | noBbiLLEHHOW 10CrMo9-10 1.7380 | NT,QTb 0 60 5.2
TeMneparype
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0} 4°

MpoaomkeHue Tabnuubl E.2-1

N Tepmuue- | T, Ipynna mate- Mpu-
Ne Mfog::;l Eacgz:ev;c?u OnucaHne maTtepvana Mapka Mal;"gM:gna ckasi 06- onim8, M puana no Meya-
A Aap P pabotka ® | muH. | makc. | CRISO 15608 | Hus
CeoilcTea npu no-
220 | BECWOBHAS | e\ 102169 | BwiwenHon Temne- 11CrMo9-10 1.7383 QT 0| 60 5.2
TpyOa
patype
CeoiicTBa npu no-
221 E:;g';““a" EN 10216-2 | BblweHHO# Temne- 25CrMo4 1.7218 QT 0 60 5.1 3
patype
EeClLOBHaS! CBoiicTBa npu no-
222 EN 10216-2 BbILLEHHON TeMmne- 20CrMoV13-5-5 1.7779 QT 0 60 6.3
TpyOa
patype
CeoiicTBa npu no-
223 | BECLOBHAA | £\ 10216.2 | Boiwentoit Temne- | 15NICUMOND5-6-4 | 16368 | NT,QT® | 0 | 80 3.1
Tpyba
patype
CeoitictBa npu no-
223 | BecloBas | £\ 10216.2 | muiwentoin Temne- | 7CrWVMoNb9-6 1.8201 NT 0o | 6o 6.2
-2 TpyGa
patype
CeovicTBa npu no-
223 | BECWOBHAS | EN 102162 | BpiweHHOl Temne- | 7CrMoVTIB10-10 17378 NT o | eo0 6.2
-2 TpyGa
patype
CsoiicTBa npu no-
224 | BECLWOBHAS | E\ 105160 | BuiweHHo# Temne- |  X11CrMo5 + 19 1.7362 + | | o | 100 53
TpyOa
patype
EeClLOBHaS! CaoiicTBa npu no-
225 EN 10216-2 BbILEHHON Temne- | X11CrMo5 + NT19 | 1.7362+N1 NT 0 100 5.3
Tpyba
patype
EeclLoBHas CaoiicTBa npu no-
226 EN 10216-2 | BbilweHHo TeMmne- | X11CrMo5 + NT29 | 1.7362+N2 | NT,QT? | 0 100 53
Tpyba
patype
CeoiticTBa npu no-
297 | BECLIOBHARA | EN /105165 | puieHHoh Temne- | X11CrMog-1+19 | 1.7386+ | 0 60 5.4
Tpyba
patype
BeciuosHas CeovictBa npu no-
228 Tpy6a EN 102162 | BbiweHHon Temne- | X11CrMo9-1 + NT @ | 1.7386+NT | NT,QT? | 0 60 54
patype
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MpoaomkeHue Tabnuubl E.2-1

S Tepmuue- | T Ipynna mate-
Ne M¢°gr:ﬂ Eiggnel;ciuu OnuvcaHve matepuana Mapka M alj'rng?:’n a | CKad 06- ontuvHa, MM puana no
oA HAap P paGotka® | muH. | makc. | CR ISO 15608
BecLuoBHas CsoiicTBa npv no-
229 EN 10216-2 BblLUEHHON TeMne- X10CrMoVNb9-1 1.4903 NT, QT? 0 100 6.4
Tpyba
patype
CaoiicTBa npu no-
729 | bectiosast | £\ 10216-2 | mbiwentoit Temne- | X10CrWMoVNb9-2 | 1.4901 NT o | 100 6.4
- Tpyba
patype
299 | BeciosHas CBoiicTBa npu no-
EN 10216-2 | BbilueHHoi Temne- | X11CrMoWVND9-1-1 1.4905 NT 0 100 6.4
-2 Tpyba
patype
BecilioBHas CeoiicTBa npu no-
230 EN 10216-2 | BblweHHo# TeMmne- X20CrMoV11-1 14922 | NT,QT?| o0 100 6.4
Tpyba
patype
becluoBHas MenkosepHucTas
231 Tpy6a EN 10216-3 crank P275NL1 1.0488 N 0 100 1.1
BecluoBHas MenkoaepHucras
232 Tpy6a EN 10216-3 crans P275NL2 1.1104 N 0 100 1.1
BecluoBHas MenkoaepHucras
233 Tpy6a EN 10216-3 crans P355N 1.0562 N 0 100 1.2
BecluosHas MenkoaepHucras
234 Toy6a EN 10216-3 crans P355NH 1.0565 N 0 100 1.2
BecluoBHas MenkosepHucTas
235 Toy6a EN 10216-3 crans P355NL1 1.0566 N 0 100 1.2
BecluoBHas MenkosepHucTas
236 Toy6a EN 10216-3 cranb P355NL2 1.1106 N 0 100 1.2
237 | BecWoBHas | gy 409163 | Merkosephuctas P46ON 1.8905 N 0o | 100 1.3
TpYy6a cranb
23g | DECLOBHAR | py 409163 | Merkosephucras P46ONH 1.8935 N 0 | 100 1.3
TpYy6a cranb
239 | DeCLOBHAR | py 409163 | Merkosephucras P4BONL1 1.8915 N 0o | 100 1.3
TpYGa cranb
240 | BECWOBHAR | p 450163 | MerkosephucTas P46ONL2 1.8918 N 0 | 100 1.1
TpYGa cranb

54

6002-2-S¥vEL NI 910



44’

MpoaomkeHue Tabnuubl E.2-1

U Homep TepMuye- T [pynna mate- _
Ne wd)og::ﬁ Eacazr}:elgciww Onvcanvne matepuana Mapka MaTe- ckasi oGpa- onumra, Mu puana no 22132
3R Aap puana 6otka® | MuH. | makc. CR ISO 15608
BecwosHas MenkosepHuctas
241 Tpy6a EN 10216-3 cTanb P620Q 1.8876 Q 0 65 3.1
BeciosHas MenkosepHucTasn
242 Tpy6a EN 10216-3 cTans P620QH 1.8877 Q 0 65 31
BecluosHas MenkosepHucTas
243 Tpy6a EN 10216-3 cTanb P620QL 1.8890 Q 0 65 3.1
244 | BecwoBKas | p\ 409163 | Menkosephuctan P690Q 1.8879 Q 0 100 3.1
Tpyba cranb
245 | BecwoBKast | p\ 409163 | Menkosephuctan PEOOQH | 1.8880 Q o | 100 3.1
Tpyba cranb
BbecluoBHasi MernkosepHucTas
246 Tpy6a EN 10216-3 cTans P690QL1 1.8881 Q 0 100 3.1
BbeclosHas MernkosepHuctas
247 Tpy6a EN 10216-3 cTans P690QL2 1.8888 Q 0 100 3.1
becloBHas CBoiicTBa Npu HU3-
248 Tpy6a EN 10216-4 KOW TeMnepaType P215NL 1.0451 N 0 10 1.1
BecluosHas . CBo#cTBa NpU HU3- e)
249 Tpy6a EN 10216-4 KoM TeMnepaType P255QL 1.0452 QT 0 40 1.1
BecwosHas CeoiicTBa Npu HU3-
250 Tpy6a EN 10216-4 KOM TeMnepaType P265NL 1.0453 N 0 25 1.1
BecliosHas CBo#cTBa NpU HU3- a)
251 Tpy6a EN 10216-4 koW TeMneparype 26CrMo4-2 1.7219 QT 0 40 5.1
BecluoBHas . CBoiicTBa Npu HU3- e b)
252 Tpy6a EN 10216-4 koW TeMneparype 11MnNi5-3 1.6212 N, NT 0 40 9.1
BecluoBHas . CBoiicTBa Npu HU3- o b)
253 Tpy6a EN 10216-4 koW TeMneparype 13MnNi6-3 1.6217 N, NT 0 40 9.1
BeclosHas CBoicTBa Npu HU3- .
254 Tpy6a EN 10216-4 KoM TeMneparype 12Ni14 1.5637 NT 0 40 9.2
255 | BecwosHasn | by 10r1g.4 | CBOWCTBA Mt HUM3- | (o nirs 4 T | 15637 QT 0 40 9.2
Tpy6a KoV TemnepaTtype
256 | BecwosHas | b\ 105164 | CBOVCTBA NP Hua- X12Ni5 1.5680 N 0 40 9.2

Tpyba

Kol Temnepartype
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MpoaomkeHue Tabnuubl E.2-1

S Tepmuue- | T pynna mare-
Ne wd)og::ﬁ EZ‘:_Z:E';C':_”” OnucaHve MaTepuana Mapka " aﬂgm:gn a | Cras 06- onuura, MM pvana no rl’;“':i'
3R Aap P pa6otka ® | muH. | makc. | CRISO 15608

BecwosHas CBoiicTBa nNpyu HWU3- .

257 | 1 6a EN10216-4 | 0 epanype X12Ni5 + QT 1.5680 QT 0 40 9.2
BeciosHas CeoiicTBa Npu HKU3- .

258 | - \6a EN10216-4 | 0 epanype X10Ni9 1.5682 N, NT 0 40 9.3
BecluosHas , | CeoiicTea npu Hus- ; b)

259 | I \6a EN10216-4 | 0 epanype X10Nig + QT 1.5682 QT 0 40 9.3

260 | Decwoskas | b\ 405165 | Hepxaseiowan X2CrNi18-9 1.4307 AT 0 60 8.1
Tpy6a cTarnb, ayCTeHUTHas

261 | Decwoskas | b\ 405165 | Hepxaseiowasn X2CrNi19-11 1.4306 AT 0o | 60 8.1
Tpy6a cTarnb, ayCTeHUTHas

262 | becwoskas | b\ 405165 | Hepxaseiowasn X2CrNiN18-10 1.4311 AT 0o | 60 8.1
Tpy6a cTarnb, ayCTeHUTHas

263 | Decwoskas | g\ 459165 | Hepaselowan X5CrNi18-10 1.4301 AT 0o | 60 8.1
Tpy6a cTanb, ayCTeHUTHas

264 | Decwoskas | g\ 405165 | Hepxaselowan X6CINITI18-10 1.4541 AT 0o | 60 8.1
Tpy6a cTanb, ayCTeHUTHas
BecluosHas = | Hepxasetowasn ; _

265 | 1 6a EN10216-5 | 00 yoremmas X6CrNiNb18-10 1.4550 AT 0 60 8.1
BecluosHas Hepxasetowas .

266 | - 6a EN10216-5 | o0 romimran | 2CTNiMo18-14-3 1.4435 AT 0 60 8.1
BecluosHas Hepxasetowas .

267 | 1 6a EN10216-5 | o0 orommmran | X2CTNiMo17-12-2 1.4404 AT 0 60 8.1

268 | Decwoskas | b\ 40516 5 | Hepraseiowan X5CrNiMo17-12-2 1.4401 AT 0 60 8.1
Tpy6a cTanb, aycTeHUTHas!
BecluosHas . Hepxasetowwas . oy

269 | - 6a EN 102165 | 20" crommmnan | X1CrNIMON25-22-2 1.4466 AT 0 60 8.2
BecluoBHas Hepxasetowwan . .

270 | - 6a EN 102165 | 00 crommian | XECTNIMOTi7-12:2 | 1.4571 AT 0 60 8.1
BecluoBHas Hepxasetowwan .

27 | - 6a EN 102165 | 00 cremrmran | XECINIMOND17-12-2 | 1.4580 AT 0 60 8.1
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i MpoponxeHune Tabnuubi E.2-1
EBponen- Tepmuue- | T pynna mate- Mpu-
Ne utogx:ﬂ CKWiA CTaH- Onwucanve matepuana Mapka M aHr(e)M:gn a | crad 06- ontua, Mm puana no Meva-
i napT P paboTka 9 | MuH. | make. CR ISO 15608 HuA
Becwwos- _~ | Hepxaseiowas . oy
272 Has Tpy6a EN 10216-5 CTanb, 8yCTEHUTHaS X2CrNiMoN17-13-3 1.4429 AT 0 60 8.1
Beclos- _~ | Hepxaselowwas . re
273 | o pya | EN 102165 | on aycrenvmhas X3CrNiMo17-13-3 1.4436 AT 0 60 8.1
Becuos- _~ | Hepxaselowwas oF
274 Has Tpyba EN 10216-5 CTanb, ByCTeHUTHAS X1CrNi25-21 1.4335 AT 0 60 8.2
275 | BECWOB- | £\ 102165 | HepKaseiowan X2CrNiMoN17-13-5 | 1.4439 AT 0 | 60 8.1
Has Tpyba cTasb, aycTeHUTHasi
276 | DECWOB- | p\ 40216.5 | HepxaBeiowas X1NICrMoCu31-274 | 1.4563 AT 0o | 60 8.2
Has Tpyba cTasb, aycTeHUTHas!
Beclios- _~ | Hepxasetowwas . o0
277 Has Tpyba EN 10216-5 CTanb, ByCTEHUTHAS X1NiCrMoCu25-20-5 1.4539 AT 0 60 8.2
Becwos- _~ | Hepxasetowwas . e
278 Has Tpyba EN 10216-5 CTanb, ByCTEHUTHAS X1CrNiMoCuN20-18-7 1.4547 AT 0 60 8.2
Becwos- _~ | Hepxasetowwas . o0
279 Has Tpyba EN 10216-5 CTanb, ByCTEHUTHAS X1NiCrMoCuN25-20-7 1.4529 AT 0 60 8.2
Becwos- _~ | Hepxasetowwas . ino_
280 Hasi Tpy6a EN 10216-5 CTanb, aycTeHuTHas X2NiCrAlITi32-20 1.4558 AT 0 60 8.2
Becos- Hepxasetowas .
281 Hast Tpy6a EN 10216-5 CTaNb, ByCTeHHTHAS X6CrNi18-10 1.4948 AT 0 50 8.1
Becos- Hepxasetowas -
282 Hast Tpy6a EN 10216-5 CTanb, aycTeHHTHas X7CrNiTi18-10 1.4940 AT 0 50 8.1
Beciuos- - | Hepxkasetowas . ]
283 | | oapyea | EN10216-5 | b aycrenvTHas X7CrNiNb18-10 1.4912 AT 0 50 8.1
Beciuos- - | Hepxasetowas —
284 Has Tpyba EN 10216-5 CTanb, 8yCTEHUTHAS X7CrNiTiB18-10 1.4941 AT 0 50 8.1
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MpoaomkeHue Tabnuubl E.2-1

R Tepmuye- I'pynna maTte- Mpn-
Ne “q’og::ﬂ Efacgg:egciw OnucaHue maTtepuana Mapka M aHr(e)M:gn a | crad 06- Tonuka, uu puana no Meva-
31 Aap P pabotka ® | MuH. | makc. | CRISO 15608 | Hus
285 E:g”;;;éa EN 10216-5 Z'TZ%";?Z‘;ET”;?:THM X6CrNiMo17-13-2 1.4918 AT 0 50 8.1
Beclos- Hepxasetowas . .
286 Has Tpy6a EN 10216-5 CTarb, aycTeHTHas X5NiCrAITi31-20 1.4958 AT 50 8.2
287 | beclwos- EN 10216-5 | Hepxasetowas X8NiCrAlTi32-21 1.4959 AT 50 8.2
Has Tpyba CTarb, ayCTeHUTHas
288 | beclos- EN 10216-5 | Hepxasetowas X3CrNiMoNB17-13-3 1.4910 AT 0 50 8.1
Has Tpyba CTalb, ayCcTeHUTHas
289 | becwos- EN 10216-5 | Hepxasetowas X8CrNiNb16-13 1.4961 AT 0 50 8.1
Has Tpyba CTarnb, ayCcTeHUTHas
290 | becluos- EN 10216-5 HepxasetoLLas X8CrNiMoVNb16-13 1.4988 AT 0 50 8.1
Hasi Tpy6a cTarnb, aycreHuTHas
291 | becLos- EN 10216-5 HepxasetoLas X8CrNiMoNb16-16 1.4918 AT 0 50 8.1
Has Tpy6a cranb, aycTeHuTHas
292 | becuos- EN 10216-5 HepxasetoLas X10CrNiMoMnNbVB15- 1.4982 AT 0 50 8.1
Has Tpy6a cTanb, ayCTeHUTHas 10-1
BecLUOoB- Hepxasetowas
293 EN 10216-5 | ctanb, aycTeHWUTHO- X2CrNiMoN22-5-3 1.4462 AT 0 30 101 °
Has Tpy6a
thepputHas
EeCILIOB- HepxaseloLLas
294 Has Tpy6a EN 10216-5 | ctanb, ayCTEHWUTHO- X2CrNiMoSi18-5-3 1.4424 AT 0 30 10.1 °
d cepputHas
EECILIOB- HepxaseloLuas
295 Has Tpy6a EN 10216-5 | ctanb, aycTeHWUTHO- X2CrNiN23-4 1.4362 AT 0 30 10.1 °
thepputHas
BECILIoB- HepxaseloLuas
296 EN 10216-5 | ctanb, ayCTEeHUTHO- X2CrNiMoN25-7-4 1.4410 AT 0 30 10.2 °
Has Tpyba
thepputHas
BeCLLOB- Hepxasetowas
297 EN 10216-5 | cranb, aycrteHutHo- | X2CrNiMoCuN25-6-3 1.4507 AT 0 30 10.2 °
Hasa Tpyba
cdeppuTHas
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MpoaomkeHue Tabnuubl E.2-1

U Homep TepMuye- T [pynna mate- _
Ne wd)og::ﬁ EBc‘:_Z:egc':_”” OnvcaHue maTepuana Mapka marte- ckas obpa- onumra, Mu puvana no 22132
3R Aap puara 6otka® | muH. | makc. | CRISO 15608
Hepxagetowas .
29g | BecwoBkasn | N 40516.5 | crams, aycremutho- | X2CNIMOCUW |y 450 AT 0 30 10.2 9
Tpyba N25-7-4
cdheppuTHas
CaapHas CsoiicTBa Mpu KOM-
209 | 8 EN10217-1 | o meparype | P195TR2 1.0108 N 0 40 1.1
300 | CBapHasn EN 102171 | CBO¥cTBa MpU KOM- | poqprpy 1.0255 N 0 40 11
Tpy6a HaTHoI TeMnepaTtype
301 | CBapHas EN 102171 | CBO¥cTBa MpU KOM- | pogrrpy 1.0259 N 0 40 11
Tpy6a HaTHoI TeMnepaTtype
CeoiicTBa npu no-
302 TCp‘;aGpa”a" EN 10217-2 | BbleHHO! TeMne- P195GH 1.0348 N 0 16 1.1
patype
CBapHasi CeoiicTBa npu no-
303 pr6pa EN 10217-2 BbILLEHHON Temne- P235GH 1.0345 N 0 16 1.1
patype
CaapHas CeoiictBa npu no-
304 | spa EN 10217-2 | BbleHHONH TeMne- P265GH 1.0425 N 0 16 1.1
y paType
CeapHasi CeoiictBa npu no-
305 pr6pa EN 10217-2 BbILLEHHON Temnmne- 16Mo3 1.5415 N 0 16 1.2 e
patype
CeapHas g MenkosepHucTas
306 | EN10217-3 | T P275NL1 1.0488 N 0 40 1.1
307 | CBapHasn EN 10217-3 | Menkosepucas P275NL2 1.1104 N 0 40 1.1
Tpy6a cranb
308 | CBapHasn EN 10217-3 | MernkosephucTas P355N 1.0562 N 0 40 12
Tpy6a cTanb
309 | CBapHasn EN 10217-3 | Menkosepucas P355NH 1.0565 N 0 40 12
TpYy6a cTanb
310 | CBaPHaA | g\ qgq7.3 | MenkosephucTas P355NL1 1.0566 N 0 40 1.2
TpYy6a cTanb
311 | CBaPHaA | g\ 42473 | MenkosephucTas P355NL2 1.1106 N 0 40 1.2
TpYy6a cTanb
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MpoaomkeHue Tabnuubl E.2-1

U Homep TepMuye- T [pynna mate- _
Ne wd)ogj'::ﬁ EBc[-)r(;:eI;CI-(rVIVI OnucaHue Martepuana MapKa MaTe- cKas 06pa- oK, M puana no [12:32
A Aap prana | 6Gotka® | MuH. | makc. CR ISO 15608
312 | CeapHas EN 10217-3 MenkosepHucTtas P460N 1.8905 N 0 40 1.3
Tpy6a cranb
CsapHas . MenkosepHucTasn
313 Tpy6a EN 10217-3 cTanb P460NH 1.8935 N 0 40 13
CeapHas : MenkosepHucTas
314 Tpy6a EN 10217-3 cTanb P460NL1 1.8915 N 0 40 13
315 | CBAPHAA | b\ qg0q7.3 | MenkosephucTan P46ONL2 1.8918 N 0 40 13
Tpyba cranb
316 | CBAPHAA | p\ qgoq7.4 | CBOVCTBA MM HU3- | poypy | 4 045 N o | 10 14
Tpyba Koi TeMnepatype
CeapHas CBoiicTBa Npy HU3-
317 Tpy6a EN 10217-4 KoiA TeMnepaType P265NL 1.0453 N 0 16 1.1
CaoiictBa npu no-
318 fp"yasp:a" EN10217-5 | BbleHHoit Temne- |  P235GH 1.0345 N 0 40 1.1
gaTyvpe
BOWCTBA NpWU Mo-
319 TCp‘?%p;a" EN 10217-5 | BblweHHoi Temne- |  P265GH 1.0425 N 0 40 1.1
patype
CrapHasi CeoiictBa npu no-
320 pr6pa EN 10217-5 BbILUEHHOW Temne- 16Mo3 1.5415 N 0 40 1.2 ®
patype
CeapHas CBo#cTBa Npu HU3-
321 Tpy6a EN 10217-6 KoM TeMNepaType P215NL 1.0451 N 0 10 1.1
CeapHas CBo#cTBa Npu HU3-
322 Tpy6a EN 10217-6 KoM TeMNepaType P265NL 1.0453 N 0 25 1.1
CeapHas Hepxasetowas .
323 Tpy6a EN 10217-7 CTANb, AYCTEHATHAR X2CrNi18-9 1.4307 AT 0 60 8.1
CBapHas HepxaBetowas .
324 Tpy6a EN 10217-7 CTANb, AYCTEHATHAR X2CrNi19-11 1.4306 AT 0 60 8.1
CBapHas Hepxasetowwas .
325 Tpy6a EN 10217-7 CTANb, AYCTEHATHAR X2CrNiN18-10 | 1.4311 AT 0 60 8.1
CeapHas HepxaBetowas .
326 Tpy6a EN 10217-7 CTaNb, AYCTEHATHAR X5CrNi18-10 | 1.4301 AT 0 60 8.1
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I Homep Tepmunue- T pynna maTte- Mpu-
Ne M?Ogjl:l:ﬂ EE:;‘F;:HHGV;CI;MM OnucaHve MaTepuana MapKa MaTe- CKasl 06pa- ontuiHa, M pwana no Mevya-
a Aap puana GoTka MuH. | makc. | CRISO 15608 | Hus
CaapHas . HepxasetoLian _—
327 Tpy6a EN 10217-7 CTANb, AYCTEHUTHaS X6CrNiTi18-10 1.4541 AT 0 60 8.1
CeapHas . Hepxasetowlast . ]
328 Tpy6a EN 10217-7 CTanNb, ayCTeHNTHas X6CrNiNb18-10 1.4550 AT 0 60 8.1
CeapHasi HepxkagetoLyas .
329 Tpy6a EN 10217-7 CTanNb, ayCTeHUTHAS X2CrNiMo17-12-2 1.4404 AT 0 60 8.1
330 | CBapHaR | g\ 10pq7.7 | Hepkaselowas X5CrNiMo17-12-2 1.4401 AT 0 60 8.1
Tpy6a cTanb, aycTeHUTHas
CsapHas HepxaBetowas . .
331 Tpy6a EN 10217-7 CTanb, ayCTeHUTHaS X6CrNiMoTi17-12-2 1.4571 AT 0 60 8.1
332 | CBaPHARA | g\ 105477 | Hepkaselowas X2CrNiMo17-12-3 1.4432 AT 0 60 8.1
Tpy6a cTalnb, aycTeHUTHas
CsapHas HepxaBetoLian .
333 Tpy6a EN 10217-7 CTanb, ayCTeHUTHas X2CrNiMoN17-13-3 1.4429 AT 0 60 8.1
CeapHas HepxaBetoLias .
334 Tpy6a EN 10217-7 CTank, ayCTeHUTHaS X3CrNiMo17-13-3 1.4436 AT 0 60 8.1
CsapHas Hepxasetowias .
335 Tpyba EN 10217-7 CTank, aycTeHuTHas X2CrNiMo18-14-3 1.4435 AT 0 60 8.1
CapHasi 3 HepxagetoLas . o re
336 Tpy6a EN 10217-7 CTank, ayCTEHTHAS X2CrNiMoN17-13-5 1.4439 AT 0 60 8.1
CsapHas HepxasetoLiasn .
337 Tpy6a EN 10217-7 CTANb, AYCTEHUTHaS X2CrNiMo18-15-4 1.4438 AT 0 60 8.1
CsapHasi 3 HepxaetoLLas . o7
338 Toy6a EN 10217-7 CTaNb, AYCTEHUTHaS X1NiCrMoCu31-27-7 1.4563 AT 0 60 8.2
CgapHasi 3 HepxagetoLas . .
339 Tpy6a EN 10217-7 CTANb, AYCTEHUTHAS X1NiCrMoCu25-20-5 1.4539 AT 0 60 8.2
CsapHasi . HepxagsetoLlas . re
340 Toy6a EN 10217-7 CTanNb, AYCTEHUTHAS X1CrNiMoCuN20-18-7 | 1.4547 AT 0 60 8.2
CeapHas HepxageloLas .
341 Tpy6a EN 10217-7 CTanNb, ayCTeHUTHaS X1NiCrMoCuN25-20-7 | 1.4529 AT 0 60 8.2
CaapHas HepxaBetoLlas
342 Tov6a EN 10217-7 | ctanb, ayCTeHUTHO- X2CrNiMoN22-5-3 1.4462 AT 0 30 10.1 °
Py chepputHas
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S Homep TepMuye- T [pynna mate- _
Ne utogr:ﬂ El:g(;:elgcimm OnwncaHue matepvana Mapka mare- ckasi oGpa- onimna, uu pvana no I:'{gmi
a Aap puana 6otka® | MuH. | makc. | CRISO 15608
CapHas 3 HepxaBetowaa crans, oL )
343 Tpy6a EN 10217-7 aYCTEHUTHO-hEeppHTHaS X2CrNiN23-4 1.4362 AT 0 30 10.1
CsapHas 3 Hepxasewwasa cranb, . g )
344 Tpy6a EN 10217-7 aYCTEHUTHO-bEeppHTHaS X2CrNiMoN25-7-4 1.4410 AT 0 30 10.2
CeapHas 3 Hepxasewwasa cranb, | X2CrNiMoCuWN2 )
345 Tpy6a EN 10217-7 ayCTEHUTHO-beppHTHaS 5.7.4 1.4501 AT 0 30 10.2
346 | Mokoska | EN 10222-2 | CBOVCTBA NpU MOBbI- P245GH 1.0352 A 0 35 1.1
LUeHHoM TeMnepaType
347 | Mokoska | EN 10222-2 | CBOVCTBA NPU NOBbLI- P245GH 1.0352 N.NT. 35 | 160 1.1
LUEHHOW Temnepartype QT
CBoicTBa npu nNOBbl-
348 | MNMokoBka EN 10222-2 LLIGHHOM TeMNEPATYpe P280GH 1.0426 N 0 35 1.2
CBoiicTBa npu NOBbl-
349 | MNMokoska EN 10222-2 LEHHOM TeMNepaType P280GH 1.0426 NT, QT 35 160 1.2
CeoiicTBa npu nOBbI-
350 | Mokoska EN 10222-2 LEHHOM TeMNepaType P305GH 1.0436 N 0 35 1.2
CsoiicTBa npu NOBbI-
351 | MokoBka EN 10222-2 LEHHOW TeMNepaType P305GH 1.0436 NT 35 160 1.2
352 | Mokoska | EN 10222-2 | CBOWCTEA NDU MOBbLI- P305GH 1.0436 QT 0 70 1.2 o)
LUeHHO TeMnepaType
353 | Mokoska | EN 10222-2 | CBOWCTEA NDU MNOBbI- 16Mo3 1.5415 N 0 35 1.2 e
LUeHHoM TeMnepaType
CBoicTBa npu nOBbl- e)
354 | lNokoBka EN 10222-2 LEHHO TeMnepaType 16Mo3 1.5415 QT 35 500 1.2
CBoiicTBa npu nNOBbl-
355 | lNokoBka EN 10222-2 LIGHHOM TEMNEPATYPe 13CrMo4-5 1.7335 NT 0 70 5.1
CsoiicTBa Mpu MOBbI-
356 | Mokoska EN 10222-2 LIGHHOM TeMNEpATYpe 13CrMo4-5 1.7335 NT, QT 70 500 5.1
357 | Mokoska | EN 10222-2 | CBOVCTBA MDM MOBBI- | 45y nioy/a 5 15402 | NT,QT | © 250 1.2

LUEHHOW Temnepartype
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U Homep Tepmude- T pynna maTe-
Ne wd)og::ﬁ EBc‘:_Z:egc':_”” OnvcaHue maTtepuana Mapka mare- ckast obpa- onumna, mm pvana no
3R Aap puana Gotka® | muH. | makc. | CRISO 15608

CaoiictBa npu no-

358 | Mokoska EN 10222-2 BbILUEHHON TeMmne- 18MnMoNi5-5 1.6308 QT 0 200 4.1
patype
CsoiuctBa npu no-

359 | MNMokoBka EN 10222-2 BbllLEHHOW TeMmne- 14MoV6-3 1.7715 NT, QT 0 500 6.1
patype
CeoiicTBa npu no-

360 | MokoBka EN 10222-2 BbilleHHon Temne- | 15MnCrMoNiV5-3 | 1.6920 NT, QT 0 100 4.1
patype
CeoiictBa npu no-

361 | MNMokoBka EN 10222-2 BbILUEHHOW Temne- 11CrMo9-10 1.7383 NT 0 200 5.2
patype
CaoiictBa npu no-

362 | MNMokoBka EN 10222-2 BbILUEHHOW Temne- 11CrMo9-10 1.7383 NT, QT 200 500 5.2
patype
CeoiictBa npu no-

363 | MNMokoska EN 10222-2 BbILUEHHOW Temne- X16CrMo5-1 1.7366 A 0 300 53
patype
CsolicTBa npu no-

364 | MNokoska EN 10222-2 BbILUEHHON TeMmne- X16CrMo5-1 1.7366 NT 0 300 5.3
patype
CeoiicTBa npu mno-

365 | MNMokoska EN 10222-2 BblleHHOW Temne- | X10CrMoVNb9-1 | 1.4903 NT 0 130 6.4
patype
CeoiicTBa npu mno-

366 | Mokoska EN 10222-2 BblleHHOW Temne- | X20CrMoV11-1 1.4922 QT 0 330 6.4
gaTYPe

. BOMCTBA MpU HWU3- a

367 | MokoBka EN 10222-3 KoM TeMnepaType 13MnNi6-3 1.6217 NT 0 70 9.1
CBoiicTBa NpY HK3- .

368 | MokoBka EN 10222-3 KO TemnepaType 15NiMn6 1.6228 N 0 35 9.1

369 | Mokoska | EN 10222-3 | CBOVICTEA Mpyt Hita- 15NiMn6 16228 | NT,QT | 35 | 50 9.1

KO Temneparype
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MpoaomkeHue Tabnuubl E.2-1

U Homep TepMuye- T ['pynna maTtepua- _
Ne wd)og::ﬁ Eacazr}:elgciww OnucaHue maTepuana Mapka marte- ckas obpa- onumra, Mu nano 22132
3R Aap puara 6otka® | muH. | makc. | CRISO 15608
CeoiicTBa npu HU3- .
370 | MokoBka EN 102223 | 0 rype 12Ni14 1.5637 N 0 35 9.2
CsolicTBa npu HU3- .
371 | MokoBka EN 102223 | o0 rype 12Ni14 1.5637 NT 35 50 9.2
CsolicTBa npu HU3- .
372 | Mokoska EN 102223 | 000 rype 12Ni14 1.5637 QT 50 70 9.2
373 |Mokoska | EN10222-3 | CBOWCTSA 1PU HUM3- | 545 1.5680 N 0 35 9.2
KO Temneparype
374 |Mokoska | EN10222-3 | CBOWCTSA 1PU HUM3- |y yo;s 15680 | NT,QT | 35 | 50 9.2
KO Temneparype
CBoiicTBa NpU HU3- .
375 | MNMokoBka EN 10222-3 Ko TemnepaType X8Ni9 1.5662 N, NT 0 50 9.3
CBoiicTBa Npu HU3- .
376 | MNMokoska EN 10222-3 Ko TemnepaType X8Ni9 1.5662 QT 50 70 9.3
MenkosepHucTas
377 |Mokoska | EN10222-4 | CT&7e: MOBBIWGH | pogan 1.0477 N 0 70 1.2
Hbl npegen Teky-
4yecTun
MenkosepHucras
- cTalb, NOoBbILLEH- e)
378 | Mokoska EN10222-4 | [0 o en Texy- P285QH 1.0478 QT 70 | 400 1.2
4yecTin
MeJ'IKO3epHI/ICTaﬂ
379 |Mokoska | EN10222-4 | CT27e: MOBBILGH™ | pagpn 1.0565 N 0 70 1.2
HblM npegen TeKy-
YecTun
MeﬂKOSepHMCTaﬂ
380 | Mokoska EN 10222-4 | CT@Mb,  MOBBIWEH- | Hapran 1.0571 QT 70 | 400 1.2 ®
HbI npegen Teky-
YecTu
Menko3sepHuctas
381 | Mokoska | EN 102224 | STane: TMOBBILGH- | piogny | 1.8932 N o | 70 1.3

HbIi npegen Teky-
yecTu
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N Homep TepMuye- T pynna mate- g
Ne :’02::“ Elig::egmfrww OnucaHve MaTepuana Mapka matepua- | ckas o6- onimHa, M puvana no l'l;;l:::g
31 Aap na paGotka® | muH. | makc. | CRISO 15608

MenkosepHuctas
cTtanb, NoBbILLUEH-

382 | Mokoska | EN 10222-4 | [t o o0 Texy- P420QH 1.8936 QT 70 400 3.1
YyecTu

383 | Mokoska | EN 10222-5 | Hepkaseiowas X3CrNi13-4 1.4313 QT+T 0 350 7.2 e
Crajib, MapTeHCUTHasA

384 | Mokoska | EN 10222-5 | Hepkaseiowas X3CrNi13-4 1.4313 QT 0 250 7.2 ®)
Crajlb, MapTeHCUTHasA
Hepxasetowas .

385 | Mokoska | EN10222-5 | 000 i o X2CrNi18-9 1.4307 AT 0 250 8.1
HepaBetowwas .

386 | Mokoska | EN10222-5 | o000 @b o X2CrNiN18-10 1.4311 AT 0 250 8.1
Hep:aBetowwas .

387 | Mokoska | EN10222-5 | o\ %00 b o X5CrNi18-10 1.4301 AT 0 250 8.1
HepxaBelowwas -

388 | Mokoska | EN 10222-5 | =" ayCTennTHaS X6CrNiTi18-10 1.4541 AT 0 450 8.1
Hepxagetowwas .

389 | Mokoska | EN 10222-5 | =" ayCTeHATHaS X6CrNiNb18-10 1.4550 AT 0 450 8.1
HepxaBetowwas .

390 | Mokoska | EN10222-5 | o0 o an X6CrNi18-10 1.4948 AT 0 250 8.1
Hepxasetowasn -

391 | Mokoska | EN10222-5 | o0 0 s | XGCTNITIB18-10 1.4941 AT 0 450 8.1
Hepxasetowasn .

392 | Mokoska | EN10222-5 | o0 o ras X7CrNiNb18-10 1.4912 AT 0 450 8.1
Hepxkaeetowas .

303 | Mokoska | EN10222-5 | 0™ o rhas | X2CTNIMo17-12-2 1.4404 AT 0 250 8.1
Hepxasetowas .

394 | Mokoska | EN10222-5 | 2000 @ 00 o X2CrNiMoN17-11-2 | 1.4406 AT 0 160 8.1
Hepxasetowas .

395 | Mokoska | EN10222-5 | 2000 @ o0 oo X5CrNiMo17-12-2 1.4401 AT 0 250 8.1

306 | Mokoska | EN 10222-5 | Hepxaseiouas X6CINiMoTi17-12-2 | 1.4571 AT 0 450 8.1

cTanb, ayCTeHUTHas
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R Home Tepmuue- pynna mate-
Ne M¢°gr:;| Eacac;:elgciww Onvcanune matepuana Mapka MaTe-p CKZH 06- Tonuika, uu pgmana no Ilzmi'
3 Aap puana | paGotka® | muH. | makc. | CRISO 15608

Hepxasetowias .

397 | MNokoska | EN 10222-5 CTab, ayCTEHUTHAS X2CrNiMo17-12-3 1.4432 AT 0 250 8.1
Hepxaserwan .

398 | MNokoska | EN 10222-5 CTalb, ayCTEHUTHAS X2CrNiMoN17-13-3 1.4429 AT 0 160 8.1
HepxaBetwLan .

399 | MNMokoska | EN 10222-5 CTarb, ayCTEHUTHas X3CrNiMo17-13-3 1.4436 AT 0 250 8.1

400 | Mokoska | EN 102225 | Hepxasetowas X2CrNiMo18-14-3 | 1.4435 AT 0 75 8.1
cTasb, aycTeHUTHas!

401 | Mokoska | EN 10222-5 | Hepxasetowas X3CrNiMoN17-13-3 | 1.4910 AT 0 75 8.1
cTasb, aycTeHUTHas!

402 | Mokoska | EN 10222-5 | Hepxasetowas X2CrNiCu19-10 | 1.4650 AT 0 | 450 8.1
cTasb, aycTeHUTHas

403 | Mokoska | EN 10222-5 | Hepxasetowas X3CrNiMo18-12-3 | 1.4449 AT 0 | 450 8.1
cTaslb, aycTeHUTHas
Hepxagetow,as

404 | Mokoeka | EN 10222-5 | ctanb, aycteHutHo- | X2CrNiMoN22-5-3 1.4462 AT 0 350 10.1 °
deppuTHas
Hepxagelowwas

405 | Mokoska | EN 10222-5 | ctanb, aycteHutHo- | X2CrNiMoN25-7-4 1.4410 AT 0 160 10.2 o
cheppuTHas
CeoiicTBa npu no-

406 | Otnueka | EN 10213 BbILLEHHOW Temnepa- GP240GR 1.0621 N 0 100 1.1 "
Type
CsoiicTBa npu no-

407 | OtnuBka | EN 10213 BbILLEHHOW Temnepa- GP240GH 1.0619 N, QT 0 100 1.1 e
Type
CsoiictBa npu no-

408 | OtnuBka | EN 10213 BbILLEHHOW Temnepa- GP280GH 1.0625 N, QT 0 100 1.2 e
Type
CeoiictBa npu no-

409 | Otnueka | EN 10213 BbILULEHHOW Temnepa- G20Mo5 1.5419 QT 0 100 3.1
Type
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U Homep TepMuye- T pynna mate-
Ne wd)og::ﬁ EBc‘:_Z:egc':_”” OnucaHne maTtepvana Mapka mare- ckasi 06- oninH8, M pviana no Egﬁﬁﬂe—
3R Aap puana pabotka ? | MuH. makc. | CRISO 15608

CaoiictBa npu no-

410 | Otnueka EN 10213 BbiLUEHHOW Temne- G17CrMo5-5 1.7357 QT 0 100 5.1
patype
CsoicTBa npu no-

411 | OTtnuBka EN 10213 BbiLUEHHOW Temne- G17CrMo9-10 1.7379 QT 0 150 5.2
patype
CeoiicTBa npu no-

412 | Otnueka EN 10213 BbiLUEHHOW Temne- G12MoCrv5-2 1.7720 QT 0 100 6.1
patype
CaoiictBa npu no-

413 | OtnuBka EN 10213 BbilueHHOW Temne- | G17CrMoV5-10 1.7706 QT 0 150 6.2
patype
CeoictBa npu no-

414 | OTtnuBka EN 10213 BbILLEHHOW Temne- GXACrNi 134 1.4317 QT 0 300 8.1
patype
CsoiictBa npu no-

415 | Otnueka EN 10213 BbILLEHHOW Temne- GX8CrNi 12 1.4107 QT 0 300 8.1
patype
CsolictBa npu no-

416 | OtnuBka EN 10213 BbiLUEHHOW Temne- GX15CrMo5 1.7365 QT 0 150 53
patype
CeoiicTBa npu no-

417 | OtnuBka EN 10213 BbllleHHOW Temne- [ GX23CrMoV12-1 1.4931 QT 0 150 6.4
patype

418 | Otnmeka EN 10213 CaoicTea npu Hu3- G17Mn5 1.1131 QT 0 50 1.1
KOV Temnepartype

419 | Otnmeka EN 10213 CaoifcTea npu_Hus- G20Mn5 1.6220 N 0 30 1.2
KOV Temnepartype

420 | Otrmeka EN 10213 CsoicTea npu Hu3- G20Mn5 1.6220 QT 0 100 1.2 o
KOV Temnepartype

421 | Otrmeka EN 10213 CsoicTea npu Hu3- G18Mo5 1.5422 QT 0 100 1.2 o

KO Temneparype
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MpoaomkeHue Tabnuubl E.2-1

T Homep Tepmuve- | T Ipynna mate-
Ne utogr:ﬂ Eigg:egc';"" OnvcaHune matepuana Mapka maTe- | ckas obpa- onumra, M pvana no T;Tm,,e—
a Aap puana 6otka® | muH. | makc. | CRISO 15608

CBoWcTBa NpU HU3- .

422 | Otnueka | EN 10213 KoM TeMNepaType G9Ni10 1.5636 QT 0 35 9.1
CsolicTBa npy HU3- .

423 | Otnueka | EN10213 | (00 T G17NiCrMo13-6 1.6781 QT 0 | 200 9.2
CsolicTBa nNpy HU3- .

424 | Otnueka | EN 10213 KoM TeMneparType G9Ni14 1.5638 QT 0 35 9.2

425 | Otrveka | EN 10213 | CBO#cCTBa npu Hua- GX3CrNi13-4 1.6982 QT 0 | 300 8.1
KO Temneparype

426 | Otruska | EN 10213 | Hepxasetolian GX2CrNi19-11 1.4309 AT 0 | 150 8.1
CTallb, ayCTEHUTHas

427 | Otrueka | EN 10213 | Hepxasetolan GX5CrNi19-10 1.4308 AT 0o | 150 8.1
CTallb, ayCTeHUTHas

428 | Otrueka | EN 10213 | Hepxagetowasn GX5CrNiNb19-11 1.4552 AT 0o | 150 8.1
CTallb, ayCTeHUTHas

429 | Otrueka | EN 10213 | Hepxagetowasn GX2CrNiMo19-11-2 | 1.4409 AT 0 | 150 8.1
cTanb, ayCTeHVITHaF!

430 | Otrmeka | EN 10213 | Hepxagetouwian GX5CrNiMo19-11-2 1.4408 AT 0 | 150 8.1
cTanb, ayCTeHVITHaF!

431 | Otrmeka | EN 10213 | Hepxagetouwan GX5CrNiMoNb19-11-2 | 1.4581 AT o | 150 8.1
cTanb, ayCTeHVITHaF!
HepxaBetowas .

432 | Omnveka | EN10213 | PBRR0 0 0| GX2NiCrMo28-20-2 1.4458 AT 0 | 150 8.2
HepxagetoLuasn

433 | Otnueka | EN 10213 cTarnb, ayCTeHUTHO- GX2CrNiMoN25-7-3 1.4417 AT 0 150 10.2 °
¢heppuTHas
HepxagetoLuas

434 | OtnuBka | EN 10213 cTarnb, ayCTeHUTHO- GX2CrNiMoN22-5-3 1.4470 AT 0 150 10.1 °
theppuTHas
HepxagetoLuas

435 | Otnueka | EN 10213 cranb, aycteHUTHo- | GX2CrNiMoCuN25-6-3-3 | 1.4517 AT 0 150 10.2 °
¢hepputHas
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OkoH4aHue Tabnuubl E.2-1

—— Homep Tepmuie- | Tomumma, mm | TPynna mare-
Ne M¢°gr:g Eﬁg:ewacl:-wu OnucaHune matepuana Mapka mare- ckas obpa- u" puana no T;:ﬂg’
3A Aap puana 6oTka MuH. | makc. | CRISO 15608
Hepxagetowas cranb,
436 | Otnueka | EN 10213 ayCTeHUTHO- GX2CrNiMoN26-74 | 1.4469 AT 0 150 10.2 c
theppuTHas

% U3-3a comepXaHms yrnepoaa HeoBXoavMbI crieLmanbHLIe Mepbl NPY CBApKe Matepuana.

b MoapoBHee o Tepmuyeckoit o6pabotke cm. cepuio EN 10216.

° Cwm. B.2.3, pucyHkvu B.2-9 — B.2-11.

9 Cpapka KpenexHbIX M3AeNWii, M3roTOBNEHHBIX U3 3TMX MaTEpUanoB, He AONyCKaeTCs.
®) B KaXKOM KOHKPETHOM Clydae CrieflyeT yuuTbIBaTh AONOMNHUTENbHLIe TpeGoBaHUs K chOPMOBKE U CBapKe.

" Mopsiyas chopMoBka He JonyckaeTcs Ansi TepMomexaHudeckn o6paboTaHHbIx ctaneid, cm. n. 9.3.2 EN 13445-4:2009.
9 Yenosus TepMuyeckon 06paboTku:

A — oTKMr;
AT — Tepmuueckas o6paGoTka Ha TBepAablil pacTBop;

C — xonogHoe AethopMupoBaHUeE;

| = N30TEepMUYECKNIA OTXKMT;

M — TepMoMexaHWU4ecKas npokaTka;

N — Hopmanusauusi;

NT — Hopmanusauusi u OTnyck;
P — aucnepcroHHoe TBepgeHue;
QT - 3akanka u oTnyck;

RA — pekp1cTannuaauvoHHbIA OTXKW,;

WW - ropsivee aecopmupoBaHme.

" Mapka cranu, uckniouenHas B EN 10213:2008.
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CTBE EN 13445-2-2009

MpunoxeHune Y
(cnpaso4Hoe)

OTtnnuma mexay EN 13445-2:2002 u EN 13445-2:2009

Penakuus 2009 roga EN 13445-2 cogepxut pegakuumio 2002 roaga, a Takke Bce NonpaBkvi U ucnpasne-
HUS!, BHECEHHbIE 3a 3TOT CPOK.

Camble BaXHble U3MEHEHUS:

— po6aBneHue pacyeTHbIX CBOWCTB B AuanasoHe nonsyvectu (4.2.4 u npunoxenwue C);

— eBporeiickMe CTaHAapTU3MPOBaHHbLIE CTanu, CrpynnMpoBaHHLIe B COOTBETCTBUM C (POPMOI u3nenus:
Tabnuua A.2-1 nepeHeceHa B Tabnuuy E.2-1 n pononHeHa martepuanamu EN, cratyc uameHeH ¢ obsasa-
TENbHOrO Ha CNpaBOYHbIN;

— NpeaoTBpaLLEHue XPYNKOro pa3pylueHus: peBU3us NpunoxeHust B, paclumpeHue npumeHWMoro ava-
nasoHa npegena Tekydectu ¢ 460 no 500 MnMa, BknoyeHne HepXXaBeLWMX cTanen Aynneke TONWUHON A0
50 MM U1 nameHeHus pabouux nnactuH B.4 B coueTaHuu ¢ pasgenoM 8 yactu 4.
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CTB EN 13445-2-2009

MpunoxeHue ZA
(cnpaBoyHoe)

B3aumocBA3b Mexay HacToALLMM eBpOoNeincKUM CTaHAapTOM M CyLLeCTBeHHbIMMU
Tpe6oBaHusamu Oupektusbl EC 97/23/EC no o6opyaoBaHuio, paboTalowemy noq AaBneHnemM

HacTosLuwii eBponeiickuin cTaHgapT NOAroTOBMNEH MO MaHAaTy, BeigaHHOMy EBponeiickoMy KoMUTETYy No
craHpapTuaaumm (CEN) EBponeiickoit komuccueid u EBponeiickoit accoumaumeit cBo60aHOW TOProBru, W
HarpaeneH Ha BbINOMHEHUE CYLLECTBEHHbLIX TpeboBaHuii [iupektuebl 97/23/EC no HoBoMy noaxopy k 060-
pyaoBaHuio, paboTaroLLemy Nop, AaBneHUEM.

Mocne Toro kak HacTosimiA cTaHaapT BHeceH B OdchuumanbHbii xypHan EBponeiickoro coiosa no gaH-
HOW AUPEKTMBE U BHEAPEH B Ka4yeCTBe HaUWMOHAmNbLHOrO cTaHgapTa No MeHbLeid Mepe O4HUM rocyapCTBOM-
YIEHOM, COOTBETCTBUE pasgernam HacTOsIero cTaHgapTa, ykasaHHbiM B Tabnuue ZA.1, nogpasymeBaeT
BbINOSTHEHUE COOTBETCTBYIOLIUX CyLLeCTBeHHbIX TpeGoBaHUiA 3TO AUPEKTUBLI U CBSA3aHHbIX HopM EFTA B
npeaenax obnacT NpMMeHeHUs1 HacTosILLero ctaHgapTa.

Tabnuua ZA.1 — CooTBeTCTBME MeXAy HacTOALLMM eBpPONENCKMM cTaHaapToMm M [inpextuBon 97/23/EC no
obopyaoBaHuio, paboTalowwemy noa AaBneHUEM

CyuiecTBeHHbIe TpeboraHus
Paspen (bl)/noppasgen (b1) Oupektusbl 97/23/EC no obopyno- KesanudukaLuoHHbIe
©BpONencKoro ctaHaapTa BaHuIo, paboTaloemy 3ameuyaHusi/npuMeyaHust
noA AaBfeHuem
4 2.2.3 (b), TpeboBaHue 5 PaccmotpeHue u yyeT cooTBeT-
CTBYIOLUX CBOWCTB MaTepuana
4.1.6 1 npunoxenue B 4.1 (a) MpenoTBpalleHne Xpynkoro pas-
pyLueHus
41.7 4.1 (d) Matepuan, npurogHbiiA ons npe-
OYCMOTPEHHOW npoueaypbl ne-
pepaboTku
41.1 4.2 (b) COOTBETCTBME TEXHUHMECKUM YC-
TIOBMSIM Ha MaTtepuan
415 7.5 MoapobHbie TpeGoBaHus K yanu-
HEeHWIO Mocne paspbiBa ANns cTanu
4.1.6 v npunoxenue B 7.5 MoapobHble TpeGoBaHust K SHep-
riv yaapHoro paspbisa s cranm
424 2.2.3 (b), TpeGoBanue 7 PacueTHble cBoilcTBa B guana-
30He nonsy4yecTu

BHumanue - K nagenusm, nognapatowmm nog o6nacts NPUMEHeHUA HAaCTOALWEro CTaHAapTa, MOTYT NPUMEHSITLCS
WHble Tpe6GoBaHWUA U MHble AMpeKTuBbLI EC.
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