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1 Scope

This Part 8 of this European Standard specifies requirements for unfired pressure vessels and their parts made of
aluminium and aluminium alloys in addition to the general requirements for unfired pressure vessels under
EN 13445:2009 Parts 1 to 5. This European Standard specifies unfired pressure vessels for loads up to 500 full
cycles.

NOTE Cast materials are not included in this version. Details regarding cast materials will be subject to an amendment to
or a revision of this European Standard.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

EN 571-1:1997, Non-destructive testing — Penetrant testing — Part 1: General principles

EN 573-3:2007, Aluminium and aluminium alloys — Chemical composition and form of wrought products — Part 3:
Chemical composition

EN 583-4:2002, Non-destructive testing — Ultrasonic examination — Part 4. Examination for discontinuities
perpendicular to the surface

EN 970:1997, Non-destructive examination of fusion welds — Visual examination

EN 1289:1998, EN 1289:1998/A1:2002, EN 1289:1998/A2:2003, Non-destructive examination of welds —
Penetrant testing of welds — Acceptance levels

EN 1435:1997, EN 1435:1997/A1:2002, EN 1435:1997/A2:2003, Non-destructive examination of welds —
Radiographic examination of welded joints

EN 1712:1997, EN 1712:1997/A1:2002, EN 1712:1997/A2:2003, Non-destructive examination of welds —
Ultrasonic examination of welded joints — Acceptance levels

EN 1714:1997, EN 1714:1997/A1:2002, EN 1714:1997/A2:2003, Non-destructive examination of welds —
Ultrasonic examination of welded joints

EN 12062:1997, EN 12062:1997/A1:2002, EN 12062:1997/A2:2003, Non-destructive examination of welds —
General rules for metallic materials

EN 12392:2000, Aluminium and aluminium alloys — Wrought products — Special requirements for products
intended for the production of pressure equipment

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

EN 13445-2:2009, Unfired pressure vessels — Part 2: Materials

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 ISO 6520-1:2007, Welding and allied processes — Classification of geometric imperfections in metallic
materials — Part 1: Fusion welding (ISO 6520-1:2007)

EN ISO 9606-2:2004, Qualification test of welders — Fusion welding — Part 2: Aluminium and aluminium alloys
(1SO 9606-2:2004)
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EN ISO 10042:2005, Welding — Arc-welded joints in aluminium and its alloys — Quality levels for imperfections
(1ISO 10042:2005)

EN ISO 15614-2:2005, Specification and qualification of welding procedures for metallic materials — Welding
procedure test — Part 2: Arc welding of aluminjum and its alloys (ISO 15614-2:2005)

CR ISO/TR 15608:2000, Welding — Guidelines for a metallic materials grouping system (ISO/TR 15608:2000)

3 Terms, definitions, symbols and units

For the purposes of this document, the terms, definitions, symbols and units given in EN 13445:2009 Parts 1 to 5
apply.

NOTE Further symbols are listed in 8.2.3.

4 General requirements

The general requirements of EN 13445-1:2009 shall apply.

5 Materials

5.1 General

The requirements of EN 13445-2:2009 shall apply with the following additions/exclusions.

5.2 Elongation after fracture
NOTE Also see 4.1.4 of EN 13445-2:2000.

Aluminium and aluminium alloys used for welded parts of pressure vessels that are subjected to cold forming (e.g.
rolled shells and heads) shall have a specified minimum elongation after fracture measured on a gauge length

L, = 5655, 5.2-1)
that is > 14 % in the longitudinal or transverse direction as defined by the material specification.

Aluminium and aluminium alloys used for parts of pressure vessels that are not subjected to cold forming (e.g.
straight flanges and nozzles) shall have a specified minimum elongation after fracture measured on a gauge length

L, =565,S, (5.2-2)
that is > 10 % in the longitudinal or transverse direction as defined by the material specification.

5.3 Prevention of brittle fracture
NOTE1  Also see 4.1.6 of EN 13445-2:2009.
Annex B of EN 13445-2:2009 is not applicable.

NOTE2  The requirements of 4.3 of EN 1252-1:1998 should be used for determining the minimum design and temperature
and the requirements to prevent brittle fracture.
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5.4 Lamellar tearing
NOTE Also see 4.2.1.2 of EN 13445-2:2009,

Specific requirements of lamellar tearing for pressure vessels of aluminium and its alloys are not applicable.

5.5 Chemical composition

The chemical composition shall be in accordance with their material specification, except that all materials sha
have a maximum lead content of 150 nug/g.

It is recommended that the material to be used for welded components be produced from rolling or extrusion ingot:
with hydrogen level no greater than 0,2 ml per 100 g aluminium, measured on liquid metal during casting.

5.6 Material grouping system
Annex A of EN 13445-2:2009 is not applicable for pressure vessels of aluminium and its alloys.

The allowable materials for the construction of aluminium alloy pressure vessels shall be according to Table 5.6-
below.

Table 5.6-1 — Grouping system based on CR ISO/TR 15608:2000 and allowable materials of construction
based on EN 12392:2000 using the EN AW numbers according to EN 573-3:2007

NOTE Any product form available in EN 12392:2000 for a material in this table at an indicated temper is acceptable fo
construction to this European Standard, as long as the requirements of 5.2 and 5.5 are fulfilled. Other materials not defined her:
may be used by agreement by the parties concerned (see 4.1.4 of EN 13445-2:2009) if they meet the requirements of 5.2 an:

5.5 and a particular material appraisal is produced (see EN 764-4:2002).

Group Sub Type of_alyuminium and Designation
group aluminium alloys EN AW number Chemical symbol Temper
21 Pure aluminium with <1 % EN AW — 1050A | EN AW-AI 99,5 O, H111, H112
impurities or alloy content EN AW —1070A | EN AW-AI 99,7 O, H111, H112
EN AW —1080A | EN AW-AI 99,8(A) O, H111, H112
22 Non heat treatable alloys
22.1 | Aluminium-manganese alloys EN AW — 3003 EN AW-Al Mn1Cu O, H111, H112
EN AW —3103 EN AW-AL M1 G, H111, H112
EN AW — 3105 EN AW-AI Mn0,5Mg0,5 O, H111
22.2 [ Aluminium-magnesium alloys EN AW — 5005 EN AW-Al Mg1(B) O, H111, H112
with Mg <1,5 % EN AW —5005A | EN AW-AI Mg1(C) O, H111, H112
EN AW — 5050 EN AW-Al Mg1,5(C) O, H111
22.3 [ Aluminium-magnesium alloys EN AW — 5049 EN AW-Al Mg2Mn0,8 O, H111, H112
with 1,6 % <Mg<3,5% EN AW — 5052 EN AW-Al Mg2,5 O, H111, H112
EN AW — 5154A | EN AW-Al Mg3,5(A) O, H111, H112
EN AW — 5251 EN AW-Al Mg2 O, H111, H112
EN AW — 5454 EN AW-Al Mg3Mn(A) O, H111, H112
EN AW — 5754 EN AW-Al Mg3 O, H111, H112
22.4 | Aluminium-magnesium alloys EN AW — 5083 EN AW-Al Mg4,5Mn0,7 O, H111, H112
with Mg > 3,5 % EN AW — 5086 EN AW-Al Mg4 O, H111
23 Heat treatable alloys
23.1 [ Aluminium-magnesium-silicon EN AW — 6060 EN AW-Al MgSi T4 a
alloys EN AW — 6061 EN AW-Al Mg1SiCu T4b T6°
2 for profiles only
b for seamless pipes and flanges only
¢ for flanges only
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6 Design

6.1 General

The requirements of EN 13445-3:2009 shall apply with the following additions/exclusions.

6.2 Design temperature and properties
NOTE Also see 4.2.2 of EN 13445-2:2009.
The 2™ paragraph of 4.2.2.1 of EN 13445-2:2009 is not applicable for aluminium and its alloys.

The maximum design temperature shall not exceed that defined in Table 1 of EN 12392:2000 as the maximum
working temperature.

The mechanical properties used for design shall be taken from the tabulated values in EN 12392:2000 at room
temperature for R0 and at the highest design temperature for R .

For welded parts and heat treated parts after forming only the values equivalent to the O temper shall be used for
design when 6000 series flanges etc. are welded. These values are not quoted in EN 12392:2000 and so the
tabulated values for f'shown in Table 6.3-2 shall be used for design. The weld area shall be based on the O temper
but the flange strength away from the weld (27) may be based on the actual temper (T4 or T6).

For aluminium and aluminium alloys values of 0,2 % proof strength (or 1 % proof strength for material
group 21-1000 series aluminium) for temperatures above 20 °C shall be established by linear interpolation between

two adjacent values in EN 12392:2000 except that for alloys 5083 and 5086 the respective value at 50 °C may be
used for 65 °C.

6.3 Time-independent nominal design stress

The design stress for aluminium and aluminium alloy materials shall be in accordance with the Table 6.3-1.

Table 6.3-1 — Design Stresses for aiuminium and aluminium alioy materiai

Group . .

: Design stresses at Design stresses at
according to design condition test condition
Table 5.6-1

21 f= [Rpl,o,r /1,5] Jeest = [Rp1,020 1 1,05]
22 S=min ([Rpoar 7 1,5]; [Rmao / 2,4]) | oot = [Rp02.20 / 1,09]
23 S=min ([Ryo27 /1,51, [Ri 20 / 3] Jeost = [Rpo2,20 1 1,05]

Table 6.3-2 — Allowable Design Stress values for 6000 series
Aluminium alloys in the welded condition (see 6.2)

Material Value of f'for design temperature (°C) not exceeding
designation to
EN 12392:2000 50 75 100 125 150 175 200
EN AW 6060 40 40 40 38 36 22 14
EN AW 6061 55 55 55 54 51 43 32

6.4 Thick walled, small bore piping for shells

Equation 6.4-1 and 6.4-2 may be used as an alternative to AnnexB and C in EN 13445-3:2009 for thick-walled
piping of aluminium and aluminium alloy materials, i.e. for piping with e¢/D. > 0,16 and DN < 50. The maximum
allowable pressure shall be used for design.
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Limit Load Procedure
pa<PS (6.4-1)

This maximum allowable pressure can be determined as follows:

D
PS= 2 R, -11{0} /.5 6.4-2)
V3 D;
NOTE The method proposed is the standard design method for vaporisers upstream a cryogenic pressure tank. These

vaporisers are small bore piping (DN < 50) with comparable thick wall thickness (e/D, typically ranges from 0,23 to 0,33 or D/D;
from2,7 to 1,8).

6.5 Fatigue design

Fatigue design for over 500 cycles is not covered by this Part 8 for aluminium and aluminium alloy pressure vessels.
NOTE This will be suibject to a future revision of or an amendment to this Part 8.

6.6 Lapped joints, joggle joints, permanent backing strips

6.6.1 General

The requirements of 5.7.4 in EN 13445-3:2009 are not applicable for pressure vessels of aluminium and aluminium
alloys, and 5.7.4.1,5.7.4.2, and 5.7.4.3.1 shall be replaced with the following 6.6.2, 6.6.3, and 6.6.4, respectively.

6.6.2 Lapped joints

Lapped joints with fillet welds shall be used only when all of the following conditions are fulfilled:

a) onlytesting group 4 is permitted;

b) the materials are limited to material groups 21, 22.1,22.2, 22.3, 22 4;

¢) for circumferential joints of shell to head only;

d) the nominal wall thickness of the thickest pressure part does not exceed 8 mm;

e) the overlap shall be minimum 4e, where e represents the nominal thickness of the thickest pressure part;
f)  both sides of the lap are welded;

g) the maximum vessel diameter does not exceed 1 600 mm;

h) non-corrosive conditions only are permitted.

6.6.3 Joggle joints
Joggle joints shall be used only when all of the following conditions are fulfilled:
a) the materials are limited to material groups 21, 22.1, 22.2, 22.3, and 22.4 (except 5454);

b) for circumferential joints of shell to head only;
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¢) the nominal wall thickness of the thickest pressure part does not exceed 12 mm;
d) theinside of the vessel is not subject to corrosion;

e) the intersections between longitudinal and circumferential joints shall be radiographed and found to be free of
unacceptable imperfections;

f) the maximum vessel diameter does not exceed 1 600 mm.

6.6.4 Joints with permanent backing strips
Permanent backing strips shall not be used for longitudinal seams.

Permanent backing strips are permitted for circumferential seams and for shell or head closure plates only under
the following conditions:

a) materials are limited to material groups 21, 22.1 to 22.4 and 23.1;

b) non—destructive examination is carried out in accordance with the design/joint efficiency to the same quality
and acceptance criteria as a single-sided butt weld;

¢) the inside of the vessel is not subject to corrosion;

d) backing strip material shall be of the same aluminium sub group as the vessel unless the combination of other
backing strip material has been proven by a WPQR according to EN ISO 15614-2:2005.

-7 Manufacture

7.1 General

The requirements of EN 13445-4:2009 shall apply with the following additions/exclusions.

7.2 Materials

Aluminium and aluminium alloy materials and their grouping shall be in accordance with 5.6.

: 7.3 Welding procedure specification (WPS)

NOTE Also see 7.2 of EN 13445-4:2009.

" Gas welding according to EN ISO 4063:2000 is not permitted.

7.4 Qualification of welding procedure specifications (WPQR)

The requirements in 7.3 of EN 13445-4:2009 shall apply with the following modifications:

. a) replace reference to EN ISO 15614-1 with EN ISO 15614-2:2005, except for radiographic acceptance which

shall be in accordance with Clause 8;

- b) furthermore, impact testing is not applicable for pressure vessels of aluminium and aluminium alloys.
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7.5 Qualification of welders and welding operators

The requirements in 7.4 of EN 13445-4:2009 shall apply with the following modification:

Replace reference to EN 287-1 with EN ISO 9606-2:2004.

7.6 Joint preparation

In addition to the requirements of 7.6 in EN 13445-4:2009 the following shall apply for pressure vessels of
aluminium and its alloys:

a)

b)

0)

aluminium and its alloys shall be cut to size and shape preferably by machining or by thermal cutting process,
e.g. plasma arc cutting, or by a combination of both. Additionally, hydro-mechanical methods of edge
preparation are acceptable;

for plates of <25 mm thickness cold shearing is permissible. Edges that are cut by thermal process or by cold
shearing shall be dressed back by machining unless the manufacturer can demonstrate that the material and
the weldability have not been adversely affected by the cutting process;

the aluminium surface to be welded shall be thoroughly cleaned of aluminium oxide traces and greases by
mechanical means or by pickling. Chloride-containing detergents are prohibited (also see Clause 4 of
EN 13445-4:2009).

7.7 Preheat

In addition to the requirements of 7.9 in EN 13445-4:2009 the following shall apply for pressure vessels of
aluminium and its alloys:

a)

b)

preheating of aluminium and aluminium alloys is not required for metallurgical reasons and is therefore not
mandatory. Preheating may be applied by the manufacturer for practical reasons, e.g. a heating at about 50 °C
may facilitate the elimination of traces of water;

for aluminium alloys containing 3,0 % or more magnesium an extended preheating and interpass time at
temperatures of 150 °C and above shall not be permitted as it may result in grain boundary precipitation of Als-
Mg, and disintegration in weld areas.

7.8 Production test, reference criteria

The requirements in 8.2 of EN 13445-4:2009 are applicable with the following modifications:

a)

b)

©)

d)

the requirements for impact testing are not relevant to aluminium materials, and so all of subsection a) in 8.2 of
EN 13445-4:2009 shall be deleted;

under c) in 8.2 of EN 13445-4:2009 replace reference to material group 1.1 with aluminium materials 21, 22.1,
22.3 (except EN AW 5454) and 22 .4;

under d) in 8.2 of EN 13445-4:2009 replace reference io matieriai groups i.1, 1.2 and 8.1 with reference to ail
aluminium materials permitted by Clause 5 of this ;

paragraph €) in 8.2 of EN 13445-4:2009 is not applicable.

7.9 Extent of testing

Table 8.3-1 of EN 13445-4:2009 is not applicable for pressure vessels of aluminium and its alloys. For aluminium
materials the following Table 7.9-1 shall apply:
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Table 7.9-1 — Testing of production test plates

Material group Nominal thickness e, @ (mm) Test specimens P
<35 1 FB, 1 RB (or 2 SB for e > 12 mm),
- 17T, 1 Ma

21,22.1,22.2,22.3,22.4, 23.1

2 8B,

> 35 17T, 1Ma 1LTe

@ Thinner plate thickness.
b For symbols see Table 8 3-2 of EN 13445-4:2009.
¢ Forinformation for LT see 8.4.3 of EN 13445-4.2009.

7.10 Performance of test and acceptance criteria
The requirements in 8.4.2, 8.4.3, 8.4.5 and 8.4.6 of EN 13445-4:2009 shall apply subject to the replacement of

reference to ENISO 15614-1 with EN ISO 15614-2:2005. The requirements in 8.4.1, 849 and 8.4.10 of
EN 13445-4:2009 shall apply, the requirements in 8.4.7 and 8.4.8 of EN 13445-4:2009 shall not apply.

7.11 Forming procedures

7111 As to cold forming the requirements in 9.3.1 of EN 13445-4:2009 shall apply with the following
modification:

a) cold forming of material groups 21 and 22.1 to 22.4 shall be carried out at temperatures below 200 °C;
b) cold forming of material 23.1 is not allowed (T4 and T6).

7.11.2 As to hot forming the requirements in 9.3.2 of EN 13445-4:2009 are not applicable for pressure vessels of
aluminium and its alloys.

Hot forming of aluminium and its alloys shall be carried out in a temperature range of 320 °C to 420 °C. The last
stage of the hot forming process shall be completed above 300 °C, otherwise a subsequent heat treatment to
achieve the O Temper is required.

7.12 Heat treatment after forming

7121 For heat treatment of flat products after cold forming the requirements in 942 of
EN 13445-4:2009 are not applicable for pressure vessels of aluminium and its alloys. For aluminium and its alloys
the heat treatment shall be carried out in accordance with Table 7.12-1.
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Table 7.12-1 — Heat treatment of flat products after cold forming

Material group Ratio of deformation Heat treatment
21 <15% no
21 >15 % yes 2, annealing
22.15,222b 2230 2240 <5% no
221b,222b 223b 2240 >5% yes ¢, annealing

With levels of cold forming and a ratio of deformation above 15 % for materials of group 21 or above, if proof can
be furnished in specific cases that the residual elongation after fracture after cold forming remains at least 10 %,

then in these cases annealing is not required.

Elongation prior to forming > 14 %.

With levels of cold forming and a ratio of deformation above 5 % for materials of group 22 or above, if proof can
be furnished in specific cases that the residual elongation after fracture after cold forming remains at least 10 %,

then in these cases annealing is not required.

The heat treatment parameters shall be in accordance with the material specification of the material manufacturer.
The general heat treatment parameters shall be:

a)
b)

c)

d)

the heating rate shall be as rapid as possible;

the holding temperature shall be in the range between 320 °C and 380 °C depending on the alloy type;

the holding time at the holding temperature shall be between 10 min and 60 min depending on the ratio of cold
forming and the thickness of the material;

the cooling shall be performed in still air, the cooling rate needs not to be controlled.

7.12.2 For heat treatment of tubular products after cold forming the requirements in 9.4.3 of EN 13445-4:2009 are
not applicable for pressure vessels of aluminium and its alloy. For aluminium and its alloys heat treatment shall be
carried out in accordance with Table 7.12-2.

Table 7.12-2 — Heat treatment of tubular products after cold forming

Bending radius External diameter
Material group for the tube of the tube Heat treatment
R De
21 213D, all diameters no
21 <1,3D, all diameters yes, annealing
22123,2222 2232 22472 >25D., all diameters no
22132223 2232 2242 <25D, all diameters yes, annealing

a Elongation prior to forming > 14 %.
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The heat treatment parameters (annealing) shall be in accordance with the material specification of the material
manufacturer. The general heat treatment parameters shall be:
a) the heating rate shall be as rapid as possible;
b) the holding temperature shall be in the range between 320 °C and 380 °C depending on the alloy type;

¢) the holding time at the holding temperature shall be between 5 min and 60 min depending on the ratio of cold
forming and the thickness of the material;

d) the cooling shall be performed in still air, the cooling rate needs not to be controlled.
7.12.3 For the heat treatment after hot forming the requirements in 9.4.5 of EN 13445-4:2009 are not applicable

for pressure vessels of aluminium and its alloys. For aluminium and its alloys heat treatments shall be carried out in
accordance with Table 7.12-3.

Table 7.12-3 — Heat treatment after hot forming

Material group Hot forming conditions Heat treatment

21,22.1,22.2,22.3,224 No subsequent heat treatment should be no
applied if the forming process of the last
forming stage is completed above 300 °C.

7.12.4 The requirements in 9.4.4 and 9.4.6 of EN 13445-4:2009 are not applicable for pressure vessels of
aluminium and its alloys.

7.13 Sampiing of formed products

7.13.1 The requirements in 9.5.1 of EN 13445-4:2009 are not applicable for pressure vessels of aluminium and its
alloys.

If heat treatment is not required by Table 7.12-1 and 7.12-2 after cold forming of plates or tubes, then no
mechanical tests are required in respect of forming.

7.13.2 The requirements in 9.5.2 of EN 13445-4:2009 are not applicable for pressure vessels of aluminium and its
alloys.

For all material groups allowed by Clause 5 a test plate shall be subjected to heat treatment together with the
formed products or be subjected to a similar heat treatment separately. The following number of test coupons shall
be taken:

a) one test coupon from a batch of up to 10 parts;

b) two test coupons from a batch of up to 25 parts;

¢) three test coupon from a batch of up to 100 parts;

d) one test coupon for every further 100 parts.
7.14 Tests

7.14.1 Base material

The requirements in 9.6.1 of EN 13445-4:2009 are not applicable for pressure vessels of aluminium and its alloys.

10
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For pressure vessels of aluminium and its alloys one tensile test shall be taken from each test coupon
required in 7.13.2. The test specimens shall be taken transverse to the rolling direction with a deviation not greater
than 20°.

7.14.2 Butt welds
The requirements in 9.6.2 of EN 13445-4:2009 are not applicable for pressure vessels of aluminium and its alloys.

NOTE This does not decrease the need to have a PQR test in the heat treated condition as required by 7.3.

7.15 Post weld heat treatment (PWHT)

The requirements in Clause 10 of EN 13445-4:2009 are not applicable for pressure vessels of aluminium and its
alloys. However, the following shall apply for pressure vessels of aluminium and its alloys:

a) stress relieving heat treatment is normally not necessary or desirable for welded aluminium vessels
except if there is a risk of stress corrosion due to the service media. Annealing heat treatment carried out for
obtaining the delivery state O is the only usable heat treatment;

b) for material group 23.1 PWHT is not permitted;

¢) the heat treatment parameters (annealing) shall be in accordance with the material specification of the material
manufacturer or those as stated in Table 7.12-3.

8 Inspection and testing

8.1 General

The requirements in EN 13445-5:2009 shall apply with the following additions/exclusions.
8.2 Non-destructive testing of welded joints

8.21 General

The testing of vessels of aluminium and aluminium alloys shall be according the testing groups according to Table
8.2-1.

All testing groups shall require 100 % visual inspection to the maximum extent possible.
Testing group 4 shall be applicable only for:

— PS < 20 bar; and

— maximum number of full pressure cycles < 500; and

— lower level of nominal design stress (according to EN 13445-3:2009).

11
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Table 8.2-1 — Testing groups for aluminium pressure vessels

Testing group
1 2a 3 4

Permitted 21,221t0 224 21,22.1t0 224, 21,221t0224, 21,221t0224

materials € 2319 2319 (except EN AW 5454)

Extent of NDT of 100 % 100% -10%"® 10 % 0%

governing

welded joints ©f

NDT of other Defined for each type of weld in Table 6.6.2-1 of EN 13445-5:2009.

welds

Joint coefficient 1 1 0,85 0,7

Maximum Unlimited 4 40 mm 40 mm 20 mm

thickness for

which specific

materials are

permitted

Welding process Unlimited 4 Fully mechanical Unlimited ¢ Unlimited ¢

welding only @

Service Unlimited 4 Unlimited 9 Unlimited ¢ Unlimited ¢

temperature

range

A Fully mechanised and/or automatic welding process (see EN 1418)

b First figure: initially; second figure: after satisfactory experience. For definition of "satisfactory experience", see
822

¢ See testing details in Table 8.3-1 of this Part 8.

4 "Unlimited" means no additional restriction due to testing. The limitations mentioned in this table are limitations
imposed by testing. Other limitations given in the various clauses of this European Standard (such as design, or
material limitations etc.) shall also be taken into account.

€ See Clause 5 for permitted materials.

f The percentage relates to the percentage of welds of each individual vessel.

9 |t is intended that material group 23.1 is only used in a seamless condition (i.e. as seamless vessel shell, nozzle
connection, end cap or flange) and only circumferential welding will be applied. Also because of the lower
minimum elongation cold forming of material group 23.1 is not permitted.

8.2.2 Demonstration of satisfactory experience for testing group 2

The requirements in 6.6.1.1.4 of EN 13445-5:2009 shall apply with the following modifications:

12

in case of groups 21, 22.1 to 22.4, except EN AW 5454, the successful production is 25 consecutive pressure

vessels or 50 consecutive metres of governing welded joints;

in case of materials of group 23.1 and EN AW 5454, it is 50 consecutive pressure vessels or consecutive

100 m of governing welded joints;

experience in material group 22.4 covers experience in material groups 21, 22.1, 22.2 and 22.3;

experience is accepted as long as there is a valid welding procedure approval test for a more critical or at least

a comparable material.
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8.2.3 Symbols

The following symbols are used in the tables of Clause 8:

A area surrounding the gas pores

a nominal throat thickness of the fillet weld (see also ISO 2553:1992)
b  width of weld reinforcement

d diameter of gas pore

d, diameter of area surrounding the gas pores

d; inner diameter

d, nominal diameter

e, t wall or plate thickness (nominal size)

i height or width of imperfection

L length of projected or cross section area

! length of imperfection in longitudinal direction of the weld
s nominal butt weld thickness (see also ISO 2553:1992)

w  width of the weld or width or height of the cross section area

8.3 Determination of extent of non destructive testing

The requirements in 6.6.2 of EN 13445-5:2009 shall apply with the following modification:

Table 6.6.2-1 of EN 13445-5:2009 shall be replaced by Table 8.3-1, and NOTE 2 shall be replaced by:
a) multilayer welds;

b) performed by Metal Inert Gas (MIG 131) or Tungsten Inert Gas (TIG 141).

Special problems arising from elements such as those described below shall be considered especially for

longitudinal joints:

¢) other process, e.g. plasma 15, electron beam (EB) 76, friction welding 42;
d) single run weld, single run from one side or both sides;

e) automatic welding processes.

13
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Table 8.3-1 — Extent of non destructive testing

Testing group 1 2 3 4
Parent 21,221 21,221 21,221
. 21, 221 to 22.4
materials t0 22 4 to 22.4 to 22.4, (except
| . (o]
mn except 23.1 and 23.1 EN AW 5454)
Type of weld @ Testing b Extent Extent Extent Extent
Full 1 Longitudinal joint RT or UT 100 % (100-10) %" [10% " o°
penetration PT 0 o 0 0
butt weld 2a Circumferential jointon a shell |RTor UT |25 % 25-10)% | 10%" 0
PT 0 0 0 0
2b Circumferential joint on a shell | RT or UT 25 % (25-10) % 10 % 0
with backing strip © PT 0 0 0 0
2c Circumferential joggle joint RT or UT 25 % (25-10) % 10 % 0
PT 0 0 0 0
3a Circumferential joint on a nozzle | RT or UT 25% (25-10)% 10% ° 0
with & > 1580 mmore > 16 mm |pT 0 0 0 0
3b Circumferential joint on a nozzle | RT or UT 25 % (25-10) % 10 % 0
with d; > 150 mmore> 16 mm |pT 0 0 0 0
with backing strip
4 Circumferential joint on a nozzle | RT or UT 0 0 0 0
with o < 150 mm and PT 50 % (50-10)%  |10% ° 0
e <16 mm
5 All welds in shells, heads and in | RT or UT 100 % 100 % 10% " 0’
hemispherical heads to shells PT 0 0 0 0
6 Assembly of a conical shell with | RT or UT 25 % (25-10) % 10 % o°
a cylindrical shell angle = 30° PT 0 0 0 0
7 Assembly of a conical shell with | RT or UT 100 % (100-25)% |10% 10 %
a cylindrical shell angle > 30° PT 0 0 10% ¢ 0
Fillet weld, 8 Circumferential lapped joint RT or UT NA NA NA o°F
lapped joints * head to shell PT NA NA NA 0
Assembly of |9 With full penetration RTor UT 25 % (25-10) % 10 % 0°F
a flat head or PT 0 0 oP 0P
witt)rfsaheet' 10 With partial penetration, if a RTorUT  |NA NA 10 % 0
lindrical > 16 mm (as defined in PT NA NA 0 0
‘S’?’]e”_ Figure 6.6.2-1 of
’ EN 13445-5:2009)
assembly of a - - —
flange ora 11 With partial penetration, if a RT or UT NA NA 0 0
collar with a =16 mm (as defined in PT NA NA 10 % 0
shell Figure 6.6.2-2 of
EN 13445-5:2009)
Assembly of |12 With full penetration RT or UT NA NA NA 0
a flange ora PT 25 9% ¢ (25-10) % 10 % 0
collar with a - ]
. 13,14 | With partial penetration RT or UT NA NA 0 0
nozzle with o
d, > 200 mm PT NA NA 10%dp 0
and = 25 ¢

14
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Table 8.3-1 (concluded)

Testing group 1 2 3 4
Parent o1 o1 21, 22.1 21, 22.1 2t1 '2222-41
materials to’22 4 to 22.4 to 22.4, (gxcebt
| : o
mn except 23.1 and 23.1 EN AW 5454)
Type of weld 2 Testing ° Extent Extent Extent Extent
Nozzle or 15 With full penetration if RTorUT 25%° (100-10) % 10 % 0
branch © d; > 200 mm and e > 25 mm PT 0P ~n o 0°
i 14 ov oF
16 With full penetration if RTorUT NA NA NA 0
diSZOOmmandeSZSmm PT 25 o 9P (25_10)0/0P 10%‘“’ 0°
17,18, |With partial penetration forany |[RTor UT NA NA NA 0
19 diand a > 16 mm pTI o5 op 9P (25-10) % P 10 % 9P 0°
Tube ends 20 PT or leak 100 % 100 % 10 % 0
into tube test
sheet
Permanent 21 With full penetration or partial RT or UT 0 0 0 0
attachments ' penetration PT 05 o P 25 o P 25 o P 0°
Pressure 22 PT 100 % 100 % 100 % 0°
retaining
areas after
removal
of temporary
attachments
Cladding by |23 PT NA NA NA NA
welding "
Repairs 24 RTor UT NDT of repairs shall be 100 % of the area of repair by NDT methods as
PT stated on the type of weld above.
@ See Figure 6.6.2-3 of EN 13445-5:2009.
b RT= Radiographic testing; UT = Ultrasonic testing; MT = Magnetic particle testing; PT = Penetrant testing.
€ 2% if e< 30 mm and same WPS as longitudinal, for aluminium groups 21, 22.1 to 22.4 (except EN AW 5454).
d

10 % if e > 30 mm or 23.1, 0 % if e = 30 mm (except 23.1).

Percentage in the table refers to the aggregate weld length of all the nozzles, see 6.6.2.b in EN 13445-5:2009.
No RT or UT for weld throat thickness < 16 mm.

10 % for aluminium group 21.

Weld cladding is not applicable for aluminium and aluminium alloys.

i For explanation of the reduction in NDT in testing group 2, also see 6.6.2 of EN 13445-5:2009.

I n exceptional cases or where the design or load bearing on the joint is critical, it may be necessary to employ both techniques (i.e.
RT & UT, & PT); also see Table 6.6.2-1 of EN 13445-5:2009 for other circumstances for the use of both techniques.

For limitations of application see 6.6.

The percentage of surface examination refers to the percentage of length of the welds both on the inside (where accessible) and
the outside.

el <}

> ©

M RT and UT are volumetric while PT is surface testing. When referenced in this table both volumetric and surface are necessary to
the extent shown.

n NA means "not applicable”.

© |t is intended that material group 23.1 is only used in a seamless condition (i.e. as seamless vessel shell, nozzle connection, end
cap or flange), and only circumferential welding will be applied.

P Where pneumatic testing is carried out in accordance with 8.7 the additional NDT requirements shall take precedence over this
table.

9 Leak testing at a sensitivity of 10" atm'ml/s or better (e.g. gas and bubble test method or better).

15



CTBb EN 13445-8-2009

8.4 Applicable non destructive testing techniques

8.41 NDT methods
The requirements in Table 6.6.3-1 of EN 13445-5:2009 shall be replaced by Table 8.4-1.

Table 8.4-1 shows the method characterisation and acceptance criteria to be applied to aluminium weldments. The
table is based on EN 12062:1997and EN ISO 10042:2005.

Table 8.4-1 — NDT methods, techniques, characterisation, acceptance criteria

NDT Mgth_ods Techniques Characterisation Acceptance criteria
(abbreviations)
Visual inspection (VT) EN 970:1997 EN ISO 10042:2005 EN ISO 10042:2005;
(surface imperfections) for acceptance level and
-criteria see Table 8.4.3-1
[
Radiography (RT) EN 1435:1997, class B @ EN I1SO 10042:2005 EN ISO 10042:2005;
(internal imperfections) for acceptance level and
-criteria see Table 8.4.2-1
Ultrasonic Testing (UT) EN 1714:1997 for EN 1713:1998 b EN 1712:1997;
thickness t (mm): for acceptance level 2 and
1< 40: class A no planar imperfections
40 <¢< 100: class B accepted
t2100: class C
Penetrant Testing (PT) EN 571-1:1997 and testing | EN 1289:1998 EN 1289:1998
parameters of For acceptance level and
EN 1289:1998, Table A1 -criteria see Table 8.4.4-1

8 However, the maximum area for single exposure shall correspond to the requirements of Class A of EN 1435:1997.
b EN 1713 is a recommendation only.
¢ Additional requirements for the following imperfections:

— stray arc (601) — removal plus 100 % PT to ensure no imperfection;

— spatter (602) — weld spatter shall be removed from all pressure parts and load carrying attachment welds;

— isolated non systematic spatter is permitted,;

— torn surface (603), grinding mark (603), chipping mark (605) shall be ground to provide a smooth transition;

— underflushing (606) shall not be permitted. Any local underflushing shall be related to design characteristics.

16
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8.4.2 Acceptance criteria for radiographic testing (RT)

The acceptance criteria for radiographic testing shall be in accordance with Table 8.4.2-1, and not Table 6.6.4-1 in

EN 13445-5:2009.

Where Table 8.4.2-1 does not give acceptance criteria then the criteria according to EN ISO 10042:2005 Level B

shall be used.
Table 8.4.2-1 — Acceptance criteria for radiographic testing (RT)
EN ISO 6520-
1:2007 Type of imperfection . :
imperfection Designation Maximum permitted

reference n°

2016

Worm-hole isolated

EN ISO 10042:2005, level C

Worm-hole aligned

Not permitted

303 Oxide inclusion EN ISO 10042:2005, level C
3041 Tungsten inclusion EN ISO 10042:2005, level C
2011 Gas pore EN ISO 10042:2005, level C
2013 Clustered (localised) porosity EN ISO 10042:2005, level C

8.4.3 Acceptance criteria for visual and surface penetrant testing

The acceptance criteria for visual and surface penetrant testing shall be in accordance with Table 8.4.3-1 and

8.4.4-1.
Where Table 8.4.3-1 does not give acceptance criteria then the criteria according to EN 1SO 10042:2005, level B
shall be used.
Table 8.4.3-1 — Acceptance criteria for visual testing (VT)
EN ISO 6520-
1:2007 Type of Imperfection . :
imperfection Designation Maximum permitted
reference n°
502 Excess weld metal (butt weld) EN ISO 10042:2005, level C
503 Excessive convexity (fillet weld) EN ISO 10042:2005, level C
504 Excessive penetration EN ISO 10042:2005, level C
507 Linear misalignment See requirements of 5.2 and 5.3 of
EN 13445-4:2009; “middle line - and surface
alignment”

17
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8.4.4 Acceptance criteria for penetrant testing (PT)

Table 8.4.4-1 includes acceptance criteria according to EN 1289:1998 and additional requirements.

Table 8.4.4-1 Acceptance criteria for penetrant testing (PT)

Type of Imperfection Definition of maximum permitted

Designation /= <10 mm /> 10 mm
Linear indication EN 1289:1998, level 1 EN 1289:1998, level 1
Rounded indication EN 1289:1998, level 1 EN 1289:1998, level 2
Summation of linear- and rounded indications Permitted if the summation of the indication
area is < 0,5 % of the considered area of weld

(L X vr).

Clustered indications are not permitted.

8.5 Selection of non-destructive testing methods for internal imperfections

The requirements in 6.6.3.3 of EN 13445-5:2009 shall apply with the following modification: Table 6 6.3-2 in
EN 13445-5:2009 shall be replaced by Table 8.5-1.

Table 8.5-1 — Selection of non destructive testing method3for determining
internal imperfections, in accordance with EN 12062:1997, Table 3

Materlal.: Aluminium Parent material nominal thickness (€ in millimetres)
and its alloys

type of joint <8 8<e<40 40 < <100 e> 100

Butt joints, full RT class B or RT class B or RT class B or

penetration UTeclass C
(UT class A) UT class A UT bclass B

T-joints, full penetration RT class B or UT class A or UT class B or

UT class C

UT class A (RT class B) (RT class B)

Buttjoints or T-joints, Throat thickness of weld (a in millimetres)

partial penetration
a>16 mm RT class B or UT class A

3 - RT and UT mean radiographic and ultrasonic testing in accordance with the standards mentioned in Table 8.3-1.

b For €>60 mm UT shall include examination for imperfections perpendicular to the surface in accordance with EN 583-4:2002.

For surface condition and preparation for non destructive testing the requirements in 6.6.3.5 of EN 13445-5:2009
shall apply with the following modification:

The last sentence in EN 13445-5:2009, 6.6.3.5, about cyclic loading is not applicable to aluminium pressure
vessels.

18
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8.6 Standard hydrostatic test
The requirements in 10.2.3.3 of EN 13445-5:2009 shall apply with the following modification:

For a vessel according to testing group 1, 2, 3 and 4 the test pressure shall be not less than that determined by
10.2.3.3.1 in EN 13445-5:2009.

8.7 Pneumatic testing
The requirement in 10.2.3.4.1 of EN 13445-5:2009 shall be followed. 10.2.3.4.2 shall be replaced with the following.

The pneumatic test pressure shall be in accordance with 10.2.3.3.1 in EN 13445-5:2009. Vessels subjected to this
pressure shall be located in an enclosed and restricted area, e.g. a special chamber (bunker) capable of
withstanding explosion or being properly anchored in a water basin and adequate measures being taken to prevent
parts shooting away in the case of explosion. Alternatively, the vessel shall be located in an area, a sufficient
distance away from any individuals (public or manufacturer's employees) such that in the case of explosion people
will not be affected by the blast. This does not include damage from projectiles.

Alternatively, a test may be performed at a test pressure that is 1.1 times the maximum allowable pressure.

When this lower test pressure is used for a pneumatic test as the initial pressure test then 100 % of the longitudinal
welds shall be subject to volumetric non-destructive examination and at least 10 % of the main circumferential
welds including all ‘T’ junctions and flat ends to shell shall be subject to volumetric examination. In addition, 100 %
of nozzle to shell welds, full and partial penetration attachment welds to the pressure boundary, flat ends to shells
and areas where temporary attachments have been removed shall be subjected to 100 % surface penetrant
examination where the weld thickness exceeds 6,5 mm.

Where during pneumatic test a vessel has been subjected to the pressure in accordance with 10.2.3.3.1 of

EN 13445-5:2009 then the requirements in 10.2.3.4.3 shall apply for the inspection pressure. Where the alternative

1.1 times the maximum allowable pressure has been used then the pressure shall be reduced to the maximum
allowable pressure for inspection of the vessel.

..... e presauie Spectia

9 Inspection and testing of serially produced pressure vessels — Model approval

9.1 General
The requirements in Annex A.2, a) of EN 13445-5:2009 shall apply with the following modification:

The design and construction of the vessels, except where otherwise specified in this clause, is limited to testing
group 2 or 3 (Table 8.2-1) and material groups 21 and 22.1 to 22.4, except EN AW 5454 only.

9.2 Inspection and testing of pressure vessels subject to cyclic loads

The requirements in Annex G of EN 13445-5:2009 are not applicable for pressure vessels of aluminium and its
alloys.
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Annex Y
(informative)

Differences between EN 13445-8:2006 and EN 13445-8:2009

The 2009 edition of EN 13445-8 contains the 2002 edition of the standard and all corrections issued in the
meantime, especially update of normative references.
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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 Journal 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) of Qualifying remarks/Notes
Pressure Equipment Directive
97/23/EC

5 2.2.3 (b), 5" indent Provision and consideration of
appropriate material properties

53 41 (a) Prevention of brittle fracture

5.5 4.1 d) Material suitable for intended
processing procedure

6 22 Design for adequate strength

6.3 71.2 Quantitative requirements

6.4,6.6 2.2.3 (a) Calculation method — Design by
Formula (DBF)

74,78,7.9, 710 31.2 Operating procedure to carry out
permanent joints

7.5 312 Qualified personnel to carmry out
permanent joints

7.6 3141 Preparation of component parts

7.7 31.2 Operating procedure to carry out
permanent joints

7.1 3.141 Forming

712,715 314 Heat treatment

8.2,83,84,85 3.21 Internal and surface defect

8.6,8.7 3.2.2 Proof test

WARNING: Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.

21



CTB EN 13445-8-2009

(]
(2]

(31

[4]

(3]

6]

[7]

(8]

Bibliography

EN 287-1:2004, Qualification test of welders — Fusion welding — Part 1: Steels

EN 764-4:2002, Pressure equipment — Part 4: Establishment of technical delivery conditions for metallic
materials

EN 1252-1:1998, Cryogenic vessels — Materials — Part 1: Toughness requirements for temperatures
below- 80 °C

EN 1418:1997, Welding personnel — Approval testing of welding operators for fusion welding and
resistance weld setters for fully mechanised and automatic welding of metallic materials

EN 1713:1998, Non-destructive examination of welds — Ulfrasonic examination — Characterization of
indications in welds

EN ISO 4063:2000, Welding and allied processes — Nomenclature of processes and reference numbers
(1SO 4063:1998)

EN ISO 15614-1:2004, Specification and qualification of welding procedures for metallic materials —
Welding procedure test — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys
(1ISO 15614-1:2004)

ISO 2553:1992, Welded, brazed and soldered joints — Symbolic representation on drawings

22



CTBE EN 13445-8-2009

Mpunoxexue f1.A
(cnpaBo4HoE)

MNepeBon eBponeitickoro craHaapta EN 13445-8:2009 Ha pycckuii A3bIK

1 O6nacTb NnpUMeHeHUnA

[aHHaa 4acTb HacTosiLero esponeickoro craHgapTa yctaHaBnvBaeT TpeboBaHua K cocynam, pa6o-
TaloWwuM noj AaeneHveM, 6e3 orHeBoro noAsofa TENNOTbl U UX YacTsAM U3 alloOMUHUA W anioMUHWEBLIX
CnnasoB B AOMONHeHue k obwum TpeboBaHusiM Kk cocypam, paboTalowmm nos faeneHWeM, 6e3 orHesoro
noasona Tennotel No EN 13445:2009 (vactu 1 — 5). Hacroswwii eBponeiickuii cTaHaapT pacnpoCcTpaHsieTcst
Ha cocyzpl, pabotalowme noa AaesneHnwem, 6e3 orHeBOro NOABOAA TENMOTHI ANsl HArpy3oK Ao 500 nonHbix
LIMKIOB.

MpumeyaHue — JluTeilHble MaTepuansl He BKIMIOYEHb! B HAcTosLWylo peaakumio. [laHHble 0 NUTEWHbLIX MaTepuanax

GyneT BHeCEHb! NONPaBKOW UNW peaaKLMeid B HACTOSALWMIA eBPONEHCKMIA CTaHaapT.

2 HopmaTuBHbIE CCbIIKU

Cnegylolme ccbifiovHble cTaHgapThl HeobxoauMbl AnNs NpUMeHeHUs HacTosiLiero ctaHaapTa. Ana na-
TUPOBaHHbLIX CCLIMOK NMPYMEHVMa TOSNbKO ykasaHHas peaakuvs. [ns HepaTMpoBaHHbIX CCbITOK NPUMEHUMO
rocrnefHee nsaaHue CChbINMOYHOro cTaHaapTa (C y4eTom Nonpasok).

EN 571-1:1997 KoHTponb HepaspyLialowuii. cnbiTaHns NPOHUKAIOLLMMK BeLLLeCTBaMU (KanunnspHbie).
Yactb 1. O6wme npuHUMNbI

EN 573-3:2007 AnioMuUHWiIA U anlOMUHKEBLIE CMNaBbl. XMMUUYECKUA cocTaB U chopma AedopmupoBaH-
Hbix U3genuin. Yactb 3. XuMuyeckuit coctaB

EN 583-4:2002 KoHTponb HepaspyLlualowmii. YnbTpa3sykoBoi Metog. Yactb 4. KoHtpons HeogHopoa-
HoCTe nepreHanKynsipHO NOBEPXHOCTU

EN 970:1997 KoHTponb HepaspyLualoLuil cBapHbIX coeauHEHWA. BuayarnbHblid KOHTpOnb

EN 1289:1998, EN 1289:1998/A1:2002, EN 1289:1998/A2:2003 KoHTponb HepaspyluatloluiA cBapHbIX
coefiMHeHUn. KOHTpOrnb NpOHUKaOLLMMK BellecTBaMy (KanunmispHbIA) CBapHbLIX coeauHeHuid. MpaHuubl oo-
nycTUMOCTU

EN 1435:1997, EN 1435:1997/A1:2002, EN 1435:1997/A2:2003 KOHTponb HepaspylualowmiA CBapHbIX
coeavHeHun. Paguorpaduieckuii MeTos KOHTPONS CBapHbIX CO8ANMHEHWA

EN 1712:1997, EN 1712:1997/A1:2002, EN 1712:1997/A2:2003 KoHTponb HepaspylualolmiA CBapHbIX
coeavHeHuin. YnbTpaseykoBon meTtoa. 'paHuubl 4onycTMMOCTH

EN 1714:1997, EN 1714:1997/A1:2002, EN 1714:1997/A2:2003 KOHTponb Hepaspylualowmii CBapHbIX
COeaUHEeHUN. YNbTpa3ByKOBOW METOL,

EN 12062:1997, EN 12062:1997/A1:2002, EN 12062:1997/A2:2003 KoHTponb HepaspyLlaloLuii cBap-
HbIX coeauHeHuin. O6wune TpeGoBaHUs ANA MeTannos

EN 12392:2000 AntoMuHuiA 1 anoMuHueBsle crnnaebl. O6paboTaHHble Magenusi. CneuuansHble Tpe6o-
BaHUs1 K U3JenvsiM AN M3roTOBMEHUs YCTPOWUCTB, paboTalolwmx noa AaBneHnem

EN 13445-1:2009 Cocyabl, paGoTatolime nog AasneHueM, 6e3 orHesoro nogsoda TemnoTbl. YacTtb 2.
O6wue nonoxeHus

EN 13445-2:2009 Cocyabl, pabotatowume nop aasneHuem, 6e3 orHesoro noasogda tennotsl. Yactb 2.
Matepuansbi

EN 13445-3:2009 Cocyabl, paboTatowme nog gasneHveM, 6e3 orHesoro noasoaa Tennotel. YacTtb 3.
MpoekTuposaHue

EN 13445-4:2009 Cocyabl, pabotaowme nog gaeneHueM, 6e3 orHesoro noasoda Tennotol. Yactsb 4.
MaroToeneHue

EN 13445-5:2009 Cocyabl, paGotatowme nop aaeneHueM, 6e3 orHeBoro noasoda TennoTtol. Yactsb 5.
KoHTponb 1 UcnbiTaHus

EN I1SO 6520-1:2007 Ceapka u poacTBeHHble npouecchl. Knaccudukauus reomeTpuyeckux napaMet-
poB AetekToB B MeTannmyeckmx matepmanax. Yacto 1. Ceapka nnasneHuem (ISO 6520-1:2007)

EN ISO 9606-2:2004 KeanucukaumoHHble UcTbiTaHUs cBapluvkoB. CBapka nnasneHuem. Yacrb 2.
AnomuHuiA u anioMuHueBble cnnaesl (1ISO 9606-2:2004)

EN ISO 10042:2005 Ceapka. CoeauHEHUS U3 aniOMUMHUSI U aniOMUHUEBBLIX CNNaBOB, BbINOMHEHHbIE
OYroBoi CBapKoi. YpOBHU kayecTBa B 3aBucumocTu ot gedekros (ISO 10042:2005)
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EN ISO 15614-2:2005 TexHuyeckne Tpe6oBaHus U KBanuUKaLMs TEXHONMOMKU CBapKu MeTannmu4eckux
matepuanos. KoHTponb npouecca csapku. YacTtb 2. [lyroBasi cBapka aroMUHUS U anioMMHUEBbIX CMIIaBoB

CR ISO/TR 15608:2000 Csapka. PykoBoacTBa, KacaloLmMecsi CUCTEMbI IPYNMNUPOBAHNUA METaNIM4ECKUX
maTtepuanos (ISO/TR 15608:2000)

3 Tepmunbl, onpeneneHusi, CUMBOSbI U €AUHULIbI

B HacToflleM cTaHpapTe NPUMEHSAIOTCA TEPMUHDI, onpeaeneHusl, CUMBONbLI U eAuHULbI, NPUBEAEHHbIE
B EN 13445:2009 (4actn 1 —5).

MNMpumeyaHue — [lononHuTenbHLEIe CUMBOSIbI YKasaHbl B 8.2.3.

4 O6wme TpeboBaHusA

DeicTayloT obLme TpeboBaHus EN 13445-1:2009.

5 Marepuans!

5.1 O6wue NonoXeHUs

DeicrayioT TpeboBaHua EN 13445-2:2009 co cnegyiolmmm JONONHEHUSAMU/MCKIIOHEHUAMN.

5.2 YanuHeHue nocne pa3pylieHus
Mpumeyanue — Tawke cM. n. 4.1.4 EN 13445-2:2009.

ANIOMUHUIA 1 aniOMUHWEBBIE CNIaBbl, UCTIONb3YEMbIE ATs1 CBAPHbIX YacTel cocyaos, paGoTalowmx nog
[aBneHueM, KOTopble NoasepXeHbl XonoaHon opmoBke (HaNpPUMeEp, KaTaHble 060NOYKN U KPbILLKK), AOMK-
Hbl UMETb 3afaHHoe MUHUManbHOe YAIMHEHWe Nochne paspyLLeHUsl, u1sMepeHHoe Ha 6a3oBoit AnuHe

L,=5,65,S,, (5.2-1)

T. €. 2 14 % B NPOAONLHOM UMK NOMEPEYHOM HarnpaBieHUu, Kak onpeaeneHo TeXHUHECKUMU YCINOBUSIMU
Ha maTtepwmann.

ATIOMWUHUIA 1 antoMUHUEBLIE CNNaBbl, UCMONb3yeMble ANA YacTel cocy10B, paboTalolmX Mo AaBneHu-
€M, KOTOpble He MoABep)XeHbl XonogHol hopMOBKe (Hanmpumep, NpsiMble dnaHubl U WTYLEepbl), AOMKHbI
UMeTb 3aJaHHOe MMHUMAarbHOe YANMHEeHWe nocre paspylueHusl, MaMmepeHHoe Ha 6a30Boi AuHe

L, =5,65,S,, (5.2-2)

T.€.2 10 % B NPOAONLHOM UINU NONEPEYHOM HarnpaBneHWu, kak onpeaeneHo TEXHUYECKUMU YCIIOBUSIMA
Ha maTepwuarn.

5.3 MpepoTBpalleHue XpynKoro paspylieHUus

MpumeyaHue 1 — Taioke cM. n. 4.1.6 EN 13445-2:2008.

Mpunoxexue B — EN 13445-2:2009 He npUMeHUMO.

MpumeyaHue 2 — TpeGoeaHus n. 4.3 EN 1252-1:1998 gorkHbl UCNONbL30BaTLCA AN ONpeaeneHus MUHUManbHOM
KOHCTPYKLIMK U TemnepaTypbl U TpeGoBaHUii No NpeAoTBPAaLLEHUIO XPYNKOro pa3pyLUeHUst.

5.4 PaccnavBaHue
Mpumeyanve — Taioke cMm. n. 4.2.1.2 EN 13445-2:2009.

Ocobble TpeboBaHusA paccnavBaHusA K cocyaaM, paboTalowumM nod AaBneHneM, U3 anioMUHUA 1 anio-
MUWHMWEBBIX CMITABOB HE NMPUMEHSIOTCS.

5.5 XuMunyeckum cocraB

XvMuyeckuid cocTaB JO/DKEH COOTBETCTBOBaTb TEXHUYECKUM YCIOBUSIM Ha MaTtepuar ¢ TeM UckIove-
HWeM, YTO BCe MaTepumarbl JOSKHbI MMETb MUHUMAarbHOe coaepXaHvne cBuHua 150 MKkr/r.

PekomeHayetcs, 4ToObl Bce MaTepuanbl, UCMOMNb3yeMble Of15i CBapHbIX 31IEMEHTOB, U3roTaBnMBanunch
M3 CIUTKOB ANs MPOKATKWM Wiv NpeccoBaHus ¢ ypoBHeM Boaopofa He 6onee 0,2 mn Ha 100 r antomMuHus,
M3MEpPEHHbIM B XWAKOM MeTanne B NnpoLecce NUTbs.
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5.6 Cuctema rpynnupoBaHusa MaTepuana

MpunoxeHne A EN 13445-2:2009 He npumeHsieTcs K cocyaaM, paboTaiolumm noa AasneHveMm, U3 anio-
MWHUSA U arntoMUHMEBbIX CrI1aBoB.

HonycTumble MaTepuanbl Ans M3roTOBIEHUSI COCYAOB, paboTalwmx noa AasrneHWeM, U3 arnoMUHUS
JOIMKHbI COOTBETCTBOBaTb Tabnuue 5.6-1.

Ta6bnuua 5.6-1 - Cucrema rpynnupoBaHus Ha ocHoBe CR ISO/TR 15608:2000 v AonycTuMmble
KOHCTPYKUMOHHbIe MaTepuanbl Ha ocHoBe EN 12392:2000 ¢ wucnonb3oBaHueM
HomepoB EN AW B cootBeTcTBUM ¢ EN 573-3:2007

Mpumeuanve — Mobas dopma uspenus, umerowasca B EN 12392:2000, gna matepvana B 4aHHou Tabnuue npu
yKa3aHHOM 3aKane AonycTuMa Ansi KOHCTPYKLUM COTMacHO HacTosILLEMY €BpOMNeickoMy CTaHAaapTy Mpu YCroBuu
BbINonHeHuss TpebosaHuii 5.2 n 5.5. [ipyrue matepuansl, He onpefeneHHble 348Cb, MOTYT MCMONbL30BaTLCS MO CO-
rnalieHuio 3auHTepecoBaHHbIX CTOPOH (CM. n. 4.1.4 EN 13445-2:2009), ecnu oHu oTeevatoT TpebosaHusm 5.2 n 5.5
1 BbiNorHeHa oLeHKa KOHKpeTHoro Matepuana (cM. EN 764-4:2002).

Mpynna Mop- Tun anioMUHWA K 0O603Ha4eHne
rpynna | anioMWHUEBLIX CNNABOB Homep EN AW Xumuyeckoe 0603HayveHne 3akan
21 Yuctbii  anioMmHuin ¢
npumeceit wnu rneru- - -Al 99,7 0, H111, H112
DYIOLLVX BNEMEHTOB EN AW - 1080A | EN AW-AI 99,8(A) 0, H111, H112
22 He noasepraemble TepMooOpaboTke cnnasbl

221 AnoMUHK1EBO- EN AW - 3003 EN AW-Al Mn1Cu O, H111, H112

mMapraHueBble cnnaebl | EN AW - 3103 EN AW-Al Mn1 0, H111, H112
EN AW - 3105 EN AW-Al Mn0,5Mg0,5 | O, H111

22.2 AnOMUHNEBO- EN AW - 5005 EN AW-Al Mg1(B) O, H111,H112
mMarHueBble cnnaebl ¢ | EN AW — 50056A | EN AW-Al Mg1(C) O, H111, H112
cogepxaHuem Mg | EN AW - 5050 EN AW-Al Mg1,5(C) O, H111
<15%

22.3 AMomuHneBo- EN AW — 5049 EN AW-Al Mg2Mn0,8 O, H111,H112
MarHuesble cnnasbl ¢ | EN AW — 5052 EN AW-Al Mg2,5 O, H111, H112
coaepxaHvem 1,5 % < [ EN AW - 5154A | EN AW-Al Mg3,5(A) O, H111, H112
Mg<3,5% EN AW - 5251 EN AW-Al Mg2 O, H111, H112

EN AW — 5454 EN AW-Al Mg3Mn(A) O, H111, H112
EN AW — 5754 EN AW-Al Mg3 O, H111, H112

224 ArnoMuHveBo- EN AW - 5083 EN AW-Al Mg4,5Mn0,7 | O, H111, H112
MarHuesble cnnasebl ¢ [ EN AW — 5086 EN AW-Al Mg4 O, H111
cogepxaHuem Mg
>35%

23 Mopnsepraemsie TepmoobpaboTke cnnasbi

23.1 AnMoMUHMEBO- EN AW - 6060 EN AW-Al MgSi T4°2
MarHueBo- EN AW - 6061 EN AW-Al Mg1SiCu T4® T6°
KPEeMHMEeBbI€ CrnaBbl

 Tonbko Anst npodune.
® Tonbko anst GECLIOBHBIX TPY6 1 pnaHues.
° Tonbko Ans dnaHUEs.

6 NpoekTpoBaHue

6.1 O6WwuMe nonoxeHusn

HevicteyioT TpebosaHust EN 13445-3:2009 co crneayiowumy AONONHEHUSMU/UCKIIOHEHUSIMU.

6.2 PacueTHas Temnepartypa M CBOMCTBa
Mpumeyanne — Takke cMm. n. 4.2.2 EN 13445-2:2009.
2-iA naparpac n. 4.2.2.1 EN 13445-2:2009 He npuMEHSIETCS K aniOMUHUIO U aniOMUHUEBBIM CriniaBam.

MakcumarbHas pacyeTHas TemnepaTtypa He JoIkHa NpeBbiWaTh TeMNeparypy, ykasaHHyto B Tabnuue 1
EN 12392:2000, B kauecTse MakcumarnbsHoli paboyei TemnepaTypbl.
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MexaHu4eckue cBOWCTBA, UCMOMb3YEMbIe NMPU NPOEKTUPOBaHMK, MPUHUMAIOTCS U3 TaBNUYHBLIX 3HaYEeHUIA
B EN 12392:2000 npu komHaTHOM Temnepatype Anst Rmgp M NPpY HAUBbICLLIEN pacHETHON TeMnepartype Ans Rer.

Ons cBapHbIX YacTer M NpPOoLeALInX TepMUYeckyto obpaboTky YacTei nocrne (oOPMOBKU NMpY NPOeKTU-
poBaHWN UCNONb3YIOT TONbKO 3HAYEHWs!, 3KBMBaNEHTHble 3akany O, Korga BbIMONMHAETCS cBapka ¢raHLUeB
cepuy 6000 1 T. n. OTU 3Ha4eHus He ykasaHbl B EN 12392:2000, nosToMy Npy NPOEKTUPOBaHWM UCTIONb3YIOT
TabnnyHble 3HayeHus f, ykasaHHble B Tabnuue 6.3-2. 3oHa cBapku foMmkHa GbiTb OCHOBaHa Ha 3akane O, Ho
MpOYHOCTL hriaHua BAarneke oT cBapHOro wwea (2f) MoxeT ObiTb OCHOBaHa Ha thaktuyeckoM 3akane (T4 unu
T6).

Ons anoMuHUA 1 anioMUHMEBbLIX chinaBoB 3HayveHusi 0,2%-Horo yCcrnoBHOrO npegena Tekyvectu (Mnu
1%-Horo ycrnoBHOro npeaena Tekyyectu ans rpynnsl matepuana 21-1000 cepum anoMuHus) ans Temnepa-
Typ 6onee 20 °C formkHbl ObiTe YCTAHOBMNEHE! NP MOMOLLM NTMHEVHOW MHTEPNONSALUUM MeXay ABYMS COcen-
HUMK 3HaueHusimy B EN 12392:2000, 3a ucknioueHnem cnnasos 5083 u 5086, Ans KOTOPbIX COOTBETCTBYIO-
Liee 3Ha4yeHue npu 50 °C MoxeT 6bITb Ucnonb3osaHo ans 65 °C.

6.3 He 3aBucsiLLlee OT BpeMEHU HOMMHANbLHOE PAacYeTHOE HanpsiKeHue
PacueTHoe HanpsbkeHue Asis antoMUHUA U antoMUHUEBLIX CTNIaBOB AOIMKHO COOTBETCTBOBATL Tabnuue 6.3-1.

Ta6nuua 6.3-1 — Pac4yeTHble HanpsxeHUs ANs anNniOMUMHUA U anNiOMUHUEBLIX CMNaBOB

pynna cornacHo
Tabnuue 5.6-1

PacueTHbIe HanpsKeHUs NP1 pexuMe

PacuyeTHble HanpshkeHUs! Npu pac4eTHOM pexume UCTILITaHMI

21 f= [Rm 0 T/ 1,5] fucn = [Rp1 020/ 1,05]
22 f=min ([Ruo27/1,5]; [Rm20/ 2,4]) faen = [Roo.2,20 / 1,05]
23 f=min ([Ruo2.7/1,5]; [Rm20/ 3] fuen = [Rpo2, 20 / 1,05]

Tabnuua 6.3-2 — 3HauyeHMA [ONYCKAEMOro PacYeTHOro HamMpsXeHUA ANA anioMUMHMEBbLIX CNNaBoB
cepum 6000 B cBapeHHOM cOCTOAHUM (cM. 6.2)

O6o3Ha4eHue maTe- 3Hauenue f onsa pacyeTHoi Temnepartypsbl (°C), He Gonee
puana cornacHo
EN 12392:2000 50 75 100 125 150 175 200
EN AW 6060 40 40 40 38 36 22 14
EN AW 6061 55 55 55 54 51 43 32

6.4 ToncTtocTeHHbIe Tpy6onpoBoAbl Manoro guameTpa ana obono4ex

dopmynbl 6.4-1 1 6.4-2 MOXHO MCMONb30BaTb B Ka4yecTBe anbTepHaTUBbLI MNpunoxeHusm B n C
B EN 13445-3:2009 onsi TONCTOCTEHHbIX TPY6ONPOBOAOB U3 antOMUHUS U aniOMUHUEBBIX CINIABOB, T. €. AfS
Tpy6onposozaos ¢ €/D > 0,16 u DN < 50. Mpu npoekTuposaHUM He06x0AMMO UCNIONb3OBaTh MakCUMaribHOE
JOMnycTUMoe [jaBrneHue.

Mpouenypa npefenbHON Harpy3ku

pa < PS. (6.4-1)

OT0 MakcMmanbsHoO [onNycTUMOe aBrneHue MoXeT GbiTb onpeaeneHo cneaylowym o6pasomM:

2 D
S=|-—=xRy,xIn| =2 [|M,5. 4-
P (75 Ryo2 n{ D (6.4-2)

MpumeyaHue — MpeanoXeHHbI METOA SIBMSETCA CTaHAAPTHbIM METOAOM NMPOEKTUPOBAHUA Ans MCTapuTenei Ha
BXOZe KpPWOreHHbIX COCyJOB BbLICOKOro AaBfieHusl. OTU UcnapuTenu npeacrasnsaioT coboi TpyGonposoabl Maroro
avnametpa (DN < 50) ¢ comamepumoit TonwmHoi cTeHkn (e/De 06bivHO BapbupyeT oT 0,23 po 0,33 wnu De/D;
oT 2,7 no 1,8).

6.5 PacueT Ha ycTanocTb

PacyeT Ha yctanocTtb ans 6onee 500 LMkNoB He paccMmaTpuBaeTcsl B JAHHOW YacTu Ans Cocyaos, pa-
foTalolwux nop, gaBneHnemM, U3 anioM1UHUSA 1 antoMUHUEBbIX CNNaBoB.

MprmedaHne — SToT Bonpoc ByaeT paccMOTPEH B CNeAyIOLwen peaakLmMm WM nonpaske K 4aHHOW YacTy.
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6.6 HaxnecrouHble coeauHeHUs, CO8ANHEHUA C hriaHXUPOBKOM, NOCTOSIHHbIE NOAKNAAHbIe NMeHTbI

6.6.1 O6wue nonoxeHmn

Tpe6oBaHnus n. 5.7.4 B EN 13445-3:2009 He npumeHsiloTcA K cocyaam, paboTalolumM noa gaBreHueM,
M3 anoMWMHUA W anioMMHUEBLIX cnnaeoB, a n. 5.7.4.1, 57.4.2 n 5.7.4.3 ponmkHbl ObiTb 3amMeHeHbI
n. 6.6.2, 6.6.3 n 6.6.4 cooTBETCTBEHHO.

6.6.2 HaxnecTto4Hble cOeANHEeHUsA

HaxnectouHble COeaUHEHUS C YINMOBbIMA CBapHbIMM LLBAMU AOMKHbI MCNONb30BaTLCH TOMbKO MPU CO-
GnioaeHUKn Bcex crneayoLyx yCroBuit:

a) JoMyCKaeTCs TOMLKO rpynna KOHTpons 4;

b) maTepuanbl orpaHuyeHbl rpynnamu 21, 22.1, 22.2, 22.3, 22 4;

C) TONbKO Ans KONbLIEBbIX CO8ANHEHUIA 060IIOYKU C KPbILLKOA;

d) HoMMHarbHas TOMLLMHA CTEHKW CaMOiA TONCTOM YacTu, paboTaroLlen nog AaBneHreM, He NpeBsbILaeT 8 MM;

€) HaxMecT A0IDKeH COCTaBNATbL MUHUMYM 46, rae e NpeacTaBnsieT HOMUHAaNbHYIO TOSLMHY CaMOid Tormn-
CTOW YacTu, paboTtatowei noa faBneHneM;

f) cBapka BbinosnHeHa ¢ 06enx CTOPOH HaxnecTa;

d) MakCMMarnbHbI AMameTp cocyaa He npeebiaeT 1 600 mm;

h) ponyckaloTcs TONbKO HEKOPPO3UOHHbIE YCIOBUSI.

6.6.3 CoeanHeHunn ¢ hnaHXMpPOBKOMU

CoeauHeHus ¢ pnaHXWpOBKOA JOMHKHBI UCNONb30BaTbCA TOMLKO NpW COBGNoAEHUM BCEX CReayowmx
yCroBui:

a) marepuarbl orpaHuyeHbl rpynnamu 21, 22.1, 22.2, 22.3 u 22.4 (3a ucknovyeHueM 5454);

b) TonbKo ANs KonbLEeBbIX CO8ANHEHUI 060MOYKU C KPbILLIKOWX;

C) HOMWHarbHas TOMNLUMHA CTEHKM CaMOiA TONCTOM YacTu, paGoTatoLLiei noa AaBreHUeM, He NpeBbiLLaeT 12 Mv;

d) BHYTPEHHSs1 YacTb COCyaa He NoABepXKeHa Koppo3uu;

€) nepeceveHusi Mexay NpPoAoNbHBIMU U KOMbLIEBLIMU COEAMHEHUsIMUA AOIMKHBLI NPOWTU paauorpadguye-
CKMIA KOHTPONb ANS NOATBEPXKASHWUSA OTCYTCTBUA HEA0MYCTUMbIX AEEKTOB;

f) MmakcuManbHbIM AMameTp cocyaa He npesbilaeT 1 600 MM.

6.6.4 CoeanHeHMA Cc NOCTOAAHHbIMM NOAKNaAHbIMU NTEHTaMU

MocTosiHHbIE NOAKNaAHbIE NIEHTbI HE AOIHKHbI UCMONML30BATLCS ANsi NPOAOSLHBIX LLIBOB.

MocTosiHHbIE MofKnaAHbIe NEeHTbl AOMyCcKaloTCA ANA KOMbLEBbIX LUBOB U AN HaKMagHbIX IMCToB 060~
JIOYKM WIN KPbILLKW TOMBbKO MPY CrieayoLmX YCroBUsX:

a) Matepuarbl orpaHuyeHbl rpynnamm 21, 22.1 — 22.4 n 23.1;

b) HepaspywaloWwmini KOHTPONb BbLIMOMHSETCH B COOTBETCTBUM C 3(PPEKTMBHOCTLIO KOHCTPYK-
Lmu/coeanHeHUs Mo TeM Xe KpUTepUsiM KauecTBa U NMPUEeMKH, YTO U OAHOCTOPOHHMIA CTLIKOBOW LLOB;

C) BHYTPEHHSS YacTb COCyAa He NOABEPXKEHA KOPPO3uK;

d) MaTepuan nogknagHomn NeHTbl AOMKEH OTHOCUTBLCSA K TOW Xe noArpynne anioMUHUsA, YTo U cocyn, 3a
UCKIIOYEHWEM CryyaeB, Koraa coueTaHue Apyroro marepuana noaknagHoW NeHTbl Obino yTBepXOeHO KBa-
nudukaLumein TexHuYeckux ycrosuin npoueaypsl ceapkv (WPQR) B cootBeTcTBuM ¢ EN 1ISO 15614-2:2005.

7 UsrotoBneHue

7.1 O6wme nonoxeHms
DeiicteytoT Tpe6oaHusa EN 13445-4:2009 co cneayrowumm AONONHEHUSAMU/MCKIIOYEHUSIMA.

7.2 Matepuanbl
AnIOMUHUIA U antOMUHKEBLIE CMNaBbl, a TaKKe WX rPYNMUpPoOBaHUE, AOMKHbLI COOTBETCTBOBATHL 5.6.

7.3 TexHuuyeckue ycroBus npoueaypbi cBapku (WPS)
Mpumeyanue — Takke cm. n. 7.2 EN 13445-4:2009.

asoBas cesapka B cootBeTcTBUM ¢ EN ISO 4063:2000 He gonyckaeTcs.

7.4 KBanudmkaums TexHU4ECKMX ycrnoBui npoueaypbi ceapku (WPQR)
TpebosaHus n. 7.3 EN 13445-4:2009 npyMeHsIIOTCs CO CrieayoLUMN U3MEHEHUsIMM:
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a) 3ameHuTb cebinky EN 1ISO 15614-1 cebinkoii EN ISO 15614-2:2005, 3a ucknioueHuem AonycTUMOCTM
paguorpad1M4eckoro metoaa, KoTopas 4OMKHa COOTBETCTBOBATL pasaeny 8;

b) kpome TOro, ucnbiTaHue Ha yaap He NPUMEHUMO K cocyaam, paboTalowmm nog AaBrneHneM, 13 anio-
MUWHUS U anioMUHUEBbIX CMNaBoB.

7.5 Keanudmkaums cBapLiMKOB U OnepaTopoB CBapKu

TpeboBaHnus B n. 7.4 EN 13445-4:2009 npUMEHSIOTCS CO CIieayoWUMM M3MEHEHUAMM:
BameHuTb cebinky EN 287-1 cebinkoid EN 1SO 9606-2:2004.

7.6 MNoproToBKka coeaAVHeHUs

B nononHenue k Tpe6oBaHusam n. 7.6 EN 13445-4:2009 cnepyioime TpeboBaHVsA NPUMEHSIIOTCS K COCY-
Aam, paboTalowym noa AaBneHUeM, U3 antoMUHUA U antoMUHUEBbIX CrIiaBoB:

a) pesky anoMUHUSI U arioMUHUEBbLIX CINAaBOB MO pasMepaM M opme NpeanoyTUTENbHO BIMOMHATL
C UCNOMb30BAHMEM MPOLIECCa MeXaHMYeCKor 06paboTKn UM TEPMUYECKON PEe3KM, Hanpumep nnasmeHHo-
[YroBOW PE3KOR, U CoMeTaHusi 3TUX ABYX MeTodoB. KpoMe Toro, AonycKaroTCA rmapomMexaHu4eckme crno-
co6bl pa3gernku KpOMOK;

b) Ans nnacTuH TonwuHoi <€ 25 MM fonyckaeTcst XonogHoe pesaHue. KpoMku, peska KOTOpbIX BbIMon-
HAETCHA TEPMUYECKUM METOAOM WM XONoAHbLIM pesaHueM, AOMKHbI BbiTb 3a4uLLeHbl 40 UCXOQHOMO COCTOSI-
HWS, €CN M3roTOBUTESb HE MOXET NPOAEMOHCTPUPOBAaTh, YTO MPOLECC pe3ku He okasan oTpuuaTernbHOro
BO3EHCTBYA Ha MaTepuwarn U CBapuBaeMocTb;

C) cBapviBaeMas NOBEpPXHOCTb antioMUHWUA AOMKHa ObiTh TLLA@TeNbHO OYMLLIEHA OT OCTaTKOB OKCUAa arnio-
MWHUSA U CMA30YHbIX BELLECTB C UCNONb30BaAHNMEM MEXaHUMECKUX CPEACTB UK NpoTpaBnuBaHus. 3anpelua-
©TCA UCMONb30BaTh XIIOPMACOAEPKaLLME YACTALLME cpeacTBa (cM. pasaen 4 EN 13445-4:2009).

7.7 NpenBapuTenbHbIiA Harpes

B ponorHeHue k Tpe6osaHusaM n. 7.9 EN 13445-4:2009 cnepyiolume TpeboBaHUA NPUMEHSIIOTCS K COCY-
Aam, pa6oTalowuM Noa AaBNeHUeM, U3 antoMUHUS U artoMUHUEBBIX CMNaBOB:

a) npegBapuTENbHbIA HarpeB anioMUHUS U arnloMUMHUEBLIX CnSiaBoB He TpebyeTcs no MeTtannypruve-
CKUM COOGpa)KeHMsIM U NO3TOMY He siBrsieTcA obsizaTenbHbiM. [peaBapuUTeNbHbIA HarpeB MOXeT npuMe-
HATLCA M3roTOBUTENEM M3 NpaKTU4eckux coobpaxkeHuit, Hanpumep HarpeB Ao okono 50 °C moxet cnocob-
CTBOBaTb YAaneH1Io OCTaTKOB Brary;

b) anA antoMrHUeBbIX cnnaeoB, coaepxawmx 3,0 % unm Gornee mMarHus, He AONycKaeTcs NOBLILLEHHOE
Bpems NpefBapuTeNibHOro Harpeea u Bpemsi Mexay NpoxoaamMu, MOCKONbKY 3TO MOXET NPUBECTU K Bbigerne-
Huio kpuctannos Al;Mg; Ha rpaHvLe 1 pasaeneHuio B 30HaxX CBapku.

7.8 NMpounasoacTBEeHHbIE UCNLITAHUA, CNPABOYHLIE KPUTEPUN

Tpe6osaHusi n. 8.2 EN 13445-4:2009 npMMeHSAIOTCS CO CneayowmuMn M3MEHEHUAMM:

a) TpeboBaHusa K UCMbITAHWIO Ha yaap HEMPUMEHWMbI K aniOMUHWEBLIM MaTepuanaMm, creaoBaTesnbHo,
nepeuncneHue a) B n. 8.2 EN 13445-4:2009 gormxHo ObITb UCKMIOYEHO;

b) nepeuncnenue c) B n. 8.2 EN 13445-4:2009, s3ameHuTb CCbifiky Ha rpynny matepuana 1.1 anomm-
HUeBbIMM MaTepuanamu 21, 22.1, 22.3 (3a ucknodeHneM EN AW 5454) n 22 4;

c) nepeuncnenue d) B n. 8.2 EN 13445-4:2009, sameHuUTb ccbinky Ha rpynnsl matepuana 1.1, 1.2 u 8.1
CChINKO/ Ha BCce anioMUHUEBbLIe MaTepuarbl, AonycTUMble pasgenom 5 aaHHoro ctaHaapTa;

d) nepeuncrieHve e) B n. 8.2 EN 13445-4:2009 HenpMmeHUMO.

7.9 O6bLem ucnbiTaHUM

Tabnuua 8.3-1 EN 13445-4:2009 HenpvmeHuMa K cocyaaM, paboTalowmmM nog AasreHueMm, us anomu-
HUS! U anoMUHUEBLIX cnnaeog. K anioMUHUEBLIM MaTepuariam npuMmexsieTcs Tabnuua 7.9-1.

Ta6nuua 7.9-1 — UcnbiTaHMe NNACTUH ANS NPOU3BOACTBEHHLIX UCNbITAHUM

[pynna marepuana HoMuHanbHas TonwmHa e, 2, MM O6pasLibl AN UCNLITaHWNA °
21, 221, 222, 223, 224, _ 35 1FB, 1 RB (w1 2 SB npu e > 12 mm),
23.1 B 1TT,1 Ma
>35 2SB,1TT,1Ma, 1LT®

 TonwwuHa 6oree TOHKOI MacTUHbI.
® Cumeonbl cM. B Tabnuue 8.3-2 EN 13445-4:2009.
° MndopmMaumio no LT cM. B n. 8.4.3 EN 13445-4:2009.
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7.10 NMpoBeneHue UCNbITaHUA U KPUTEPUMN NPUEMKU

MpumensiloTcs Tpebosanua n. 8.4.2, 8.4.3, 84.5 n 84.6 EN 13445-4:2009 ¢ 3ameHON CCbINKM
EN ISO 15614-1 ccbinkor EN I1ISO 15614-2:2005. MNMpumensiotca Tpeboeanusa n. 8.4.1, 8.4.9 n 8.4.10
EN 13445-4:2009, TpebosaHus . 8.4.7 n 8.4.8 EN 13445-4:2009 He npumeHsiloTCS.

7.11 MNMpoueaypbl hopmoBKM

7.11.1 B oTHoweHWn xonoaHoi thopMOBKUA npuMeHsiloTcs TpebosaHus n. 9.3.1 EN 13445-4:2009 co
cneayoLUMN U3MeHEHUSIMU:

a) xoroaHas dopmoBKa matepuwarios rpynn 21 n 22.1 — 22.4 BbinosiHseTcs Npy Temnepatype Hwke 200 °C;

b) xonogHas ¢opmoBka matepuana 23.1 He ponyckaetcs (T4 u T6).

7.11.2 B oTHoLleHUMn ropsdeit popMoBku TpeGoeaHus B N. 9.3.2 EN 13445-4:2009 He NpuMeHsIloTCS K
cocyaam, paboTalolmmM nof AaBreHneM, Us anioMUHUS 1 anioMUHUEBLIX CraBoB.

lopsyas ¢opMoBKa anioMUHUA U arnioMMHWEBLIX CNNaBoB BLIMOMHAETCA B AuanasoHe TemnepaTyp
ot 320 °C po 420 °C. NMocneaHuiA aTan npoLiecca ropsiveit hOPMOBKM AOMKEH 3aBepLUaTLCa Npu Temnepa-
Type Bbiwe 300 °C, B uHOM crniyqae TpebyeTcs nocneayowas Tepmudeckas obpaboTtka onsi AOCTUXKEHUS
3akana O.

7.12 Tepmuyeckan o6pa6oTka nocne ¢hopMOBKU

7.12.1 Ons tepmuyeckoit oGpaGoTKM NNOCKMX M3genuii nocrne XonogHoit ¢opMoBku TpebGoBaHus
B n. 9.4.2 EN 13445-4:2009 He NpUMEHSIIOTCA K cocyaaM, paboTaloliMM Moa AaBneHMeM, U3 antoMUHUA U
anioMUHNEBbIX CNnaBoB. [Ans anioMWHUA U anloMUHWEBbIX CNNaBoOB TepMuyeckasl o6paboTka BLINONHAETCsA
B COOTBETCTBUM C Tabnuuen 7.12-1.

Ta6nuua 7.12-1 — Tepmuyeckana o6paboTka NNOCKMX U3aesivui nocne xonoaHou (hopmMoBKHU

pynna matepuana

KoadbduumeHT aecdopmauum

Tepmuyeckasn ob6paboTka

21 <15% Het

21 >15% [a?, onkur
22.1°,222° 223" 22.4° <5% Hert
22.1°,22.2° 22.3° 22.4° >5% Ja °, onkur

@ Mpun ypoBHSIX XONOAHOI (hOPMOBKU M Ko3thduumeHTa aedpopmauum Boilwe 15 % ans matepuanos rpynnkl 21 unu

Bbillle, ecriv MOXeT ObiTb MPeAcTaBneHo NoaTeepxaeHUe B 0COGLIX Cny4yasx, YTO OCTaToYHOEe YArNMHeHWe nocne

Easpymenvm nocne xonoaHoi (hopMoBkKu ocTaeTca He MeHee 10 %, To B 3TUX Cny4asx OTKUr He TpebyeTcs.
YanuHenune Ao popMoBku = 14 %.

° MNpu ypoBHAX X0NOAHOI hopMoBKM U koaddpuureHTa aedopmaumm shie 5 % Ans MaTepuaros rpynnsl 22 unu

Bbllle, ecnu MOXeT ObiTb NpeacTaBneHo noaTeepxaeHue B 0CoGbiX crny4asx, YTO OCTaTOYHOEe YAINMHEeHWe nocne

paspylweHus nocne xonoaHoi opMoBku octaetcs He MeHee 10 %, To B 3TUX cnyvasx onkur He TpebyeTcs.

MapameTpbl TepMudeckon 06paboTku AOMKHbI COOTBETCTBOBATL TEXHUYECKUM YCITOBUSIM Ha MaTepuarn
uarotosuTens matepuana. Obwue napameTpbl TepMmuyeckoin 06paboTku:

a) cKOpOCTb HarpeBa AormkHa GbiTb kak MOXHO 6onee BLICOKOM;

b) TeMnepartypa Bbigepxkm AomnkHa ObiTb B AnanasoHe mexay 320 °C u 380 °C B 3aBMCMMOCTM OT TUNa
cnnaea;

C) BpeMSA BbiAEPXKM Npu TemnepaType BbiAEePXKU AOMKHO ObiTb Mexay 10 u 60 MUH B 3aBUCMMOCTU OT
CTeneHn XonoaHon (hopMOBKM 1 TONLWWHBLI MaTepuana;

d) oxnaxaeHue AOMKHO OCYLLECTBISTLCA HAa HENOABUXKHOM BO3AYyXe, CKOPOCTb OXIaXAeHUst KOHTPOSMU-
poBaTb He TpebyeTcs.

7.12.2 Ona Tepmudeckoi 06paboTku TpybuaTbix M3genuin nocne xonopHoW hopmoBku TpeboBaHus
n. 9.4.3 EN 13445-4:2009 He NpUMEHAIOTCA K cocyAaM, paboTalolumMm noa AaBfeHWEM, U3 anioMUHUA U
anioMUHUEBLIX CNNaBoB. [ns anioMMHUA U antoMUHWEBbLIX CNaBOB TepMuyeckas o6paboTka BbINONHAETCS
B COOTBETCTBUM C Tabnuuein 7.12-2.
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Ta6nuua 7.12-2 — Tepmuueckan o6paboTka TpyGuaThix U3aenuii nocrne xonogHou hopmoBKu

pynna mateprana Pauyc Mamga AnNATPYGe! | HapyxHeiit AvameTp TpyGel Tepmuyeckas o6paboTka
21 213D, Bce avameTtpsbl Het
21 <1,3D, Bce anamMeTpbl Oa, omkur
22.1°5222°% 22.3°%22.4° 225D, Bce avameTpsl Het
22.1°%,222° 22.3°% 224° <25D, Bce anameTphl Da, oTxur
® YanvHeHve no doopMoBkM 2 14 %.

MapameTpbl TepMUuyeckon 06paboTkM (OTKWUra) JOMKHbI COOTBETCTBOBAaTbL TEXHUYECKUM YCMOBUSIM Ha
mMarepvan u3rotosutens Mmatepuana. O6wue napameTpbl Tepmmuyeckon o6paboTku:

a) CKOpOCTb HarpeBa AoMkHa GbiTb Kak MOXHO Goriee BbICOKOM;

b) TeMnepatypa BbiaepXku forkHa ObiTb B AnanaszoHe mexagy 320 °C u 380 °C B 3aBUCMMOCTM OT TUNA
cnnaea;

C) Bpems BbiAEpXXKU Npu Temnepatype BblAepXK1 AOMKHO ObiTb Mexay 5 u 60 MMH B 3aBUCUMOCTU OT
cTeneHn XxonoaHon hopMoOBKM U TOSLLMHBI MaTepuana;

d) oxnaxgeHune AOMKHO OCYLLECTBNATLCA Ha HEMOABMXHOM BO3[yXe, CKOPOCTb OXNaXAeHUs! KOHTporu-
poBaTb He TpebyeTcs.

7.12.3 [ina Tepmuyeckoit o6paboTku nocne ropsyei dopmosku TpebosaHus n. 9.4.5 EN 13445-4:2009
He NpUMEeHSIIOTCA K cocyaam, paGoTalowum nog AaBneHUeM, U3 anioMUMHUSA U arloMMHUEBBIX CrnaBoB. [Ans
anioMVHUA UM aniOMUHUEBBLIX CNMaBoOB TepMudveckass o6paboTka BbINOMHAETCS B COOTBETCTBUM
¢ Tabnvuein 7.12-3.

Tabnuua 7.12-3 — Tepmuueckan o6paboTka nocne ropavei (hopMoBKMU

['pynna MaTtepuana Ycnosus ropsiyen opmMoBKY Tepmuyeckasi 06paboTka
21,221,22.2,22.3,22.4 Mocneaylowas TepMmuyeckaa obpaboTka He Het
TpebyeTcs, ecnv nocnegHui atan npolecca
(bOpMOBKM 3aBeplUaeTCA nNpu Temneparype
Bbiwe 300 °C

7.12.4 TpeGoBaHus n. 9.4.4 n 9.4.6 EN 13445-4:2009 He npuUMeHSAIOTCA K cocyaam, paboTalowmm nog
[aBneHueM, U3 anioMuHUA U antoMUHUEBLIX CNaBoB.

7.13 OT60p 06pa3uoB hOpMOBaHHLIX U3Aenun

7.13.1 Tpe6osaHus n. 9.5.1 EN 13445-4:2009 He npumeHsitloTCs K cocyaam, pabotalolymm noa Aasne-
HMEM, U3 arntoMUHUA U antOMUHWUEBbIX CNNaBoB.

Ecnu Tepmudeckas o6pabotka He TpeGyeTcs no Tabnuuam 7.12-1 u 7.12-2 nocne xonopHon hopMoBKu
NNacTWUH unu Tpy6, TO B OTHOLLEHUW hOPMOBKM He TPeByIoTCA MexaHU4eckue UCTIbITaHUS.

7.13.2 Tpe6osaHus n. 9.5.2 EN 13445-4:2009 He npumeHsitloTCa K cocyaam, pabotaowmm noa Aasne-
HWEM, U3 anioMUHWUA U artoMUHUEBBIX CNaBoB.

Lns BCex rpynn maTtepvanos, AonyckaeMblx B pasgene 5, Heo6xoaumMo noaBeprHyTb NNACTUHY ANA UC-
nbiTaHWin TepMuyeckoli obpaboTke BMecTe ¢ (bOpMOBaHHLIMW U3enuMaMu nNM6o noaBeprHyTb aHaNoOrMYHON
Tepmu4eckoin obpaboTtke otoenbHo. OTOMpaloT crneaylollee KonM4ecTBo NpobHbIX 06pas3LIoB:

a) oauH npobHbii 06pasel) M3 NnapTum konudyecTsom Ao 10 aeTanein;

b) oBa npoGHLIX 0o6pa3sua U3 napTum konuyecTsoM Ao 25 pertanei;

c) Tpu npoBHbIX 06pasLa 13 napTum konmyectsoMm Ao 100 getanei;

d) oguH npobHbIi o6pasel Ha kaxabie gononHuTenbHble 100 geTanei.

7.14 UcnbiTaHuna

7.14.1 OcHoBHOMW MaTepuan

TpeboBaHus n. 9.6.1 EN 13445-4:2009 He npumeHstoTCA K cocydam, paboTalolimm nog AaBrneHueMm, us
antoMVUHUA U antoMVHUEBBIX CMaBoB.

Ons cocynoe, paboralowmx nog AaBneHUeM, Us anioMUHWUA U antoMUHUEBLIX CMaBoB OT6UpaloT OAuH
o6pasel, ANs UCMbITaHUIA Ha pacTsbkeHue U3 Kaxkaoro npobHoro obpasua, Tpebyemoro 7.13.2. O6pasubl Ans
ucnbITaHUi OTEUPaIOT B HaNpaBneHWW, NONepeYHOM HanpaBIeHUIO NPOKATKK, C OTKNOHeHUEM He Gonee 20°.
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7.14.2 CTbIKOBbI@ CBapHble LIBbI

TpeGoBaHus 9.6.2 EN 13445-4:2009 He npumMmeHsiloTcs K cocydam, paboTalolium nop gaBneHueMm, us
anoM1UHUA U antoMMHUEeBbIX CriTaBoB.

MpumeyaHue — ATO He OTMeHsIeT HeoGXoAMMOCTM NpoBeaeHus ucnbitaHuie PQR B TepMuyeckn o6paboTaHHOM Co-

CTOSIHUM B COOTBETCTBMM C TpeboBaHueM 7.3.

7.15 Tepmuueckan o6pabotka nocne ceapku (PWHT)

TpebosaHnus pasgena 10 EN 13445-4:2009 He npuMeHsIIOTCA K cocyaam, paboTalowmM noa AaBneHn-
€M, 13 anioM1HUS 1 anioMuHUEBbIX crnasos. OaHako K cocyAaM, paboTaloluM nog AaBrneHueM, us anoMu-
HUS 1 antOMUHUEBLIX CNITABOB NPUMEHSIKTCS cnedylwye TpeGoBaHus:

a) TepMmuyeckaa obpaboTka Onsi CHATUA HanpshkeHUA OBbLIYHO He SIBNAETCA HeoBXxoaMMOo unM Xxena-
TenbHON AN CBapHbIX anioMUHUEBLIX COCYAOB, 3a UCKIIOYEHUEM Cry4yaeB, Koraa UMeeT pUCK KOpposuu nog
HanpsbkeHWeM nog BosfeicTBueM paboumx cped. ODKUr Ans NOoNy4YeHUs COCTOAHUA noctaBkn O siBNsieTcs
©OVHCTBEHHbLIM BUAOM TepMuyeckoit 06paboTku, KOTOPbI MOXXHO UCMONL30BaTh;

b) ans maTtepwanos rpynnbl 23.1 PWHT He gonyckaetcs;

C) napameTpbl TepMuyeckoin o6paboTkm (omkura) AOIDKHLI COOTBETCTBOBATL TEXHUYECKUM YCIIOBUSIM Ha
Martepvan M3aroToBUTensi Matepuana Ui TEXHMYECKUM YCIOBUAIM, YKadaHHbIM B Tabnuue 7.12-3.

8 KoHTponb U ucnbiTaHus

8.1 O6wue nonoxeHnna
OeictaytoT Tpe6oBaHusa EN 13445-5:2009 co cneayiowmmm AONONHEHNAMU/MCKNIOHEHNAMMN.

8.2 Hepaspywalowwmi KOHTpOnb CBapHbIX COeAUHEHUN

8.2.1 Obwume nonoxeHmn

UcnbiTaHus cocyaoB M3 anioMUHUA U anioMUHWUEBLIX CNaBoOB AOIMKHbI COOTBETCTBOBATL rpymnnam KOH-
Tpons cornacHo Tabnuue 8.2-1.

Bce rpynnbl koHTpons TpebytoT 100%-Horo Bu3yanbHOro oCMoTpa B MakcuMasibHO BO3MOXXHOM obbeme.

pynna koHTponsi 4 NPUMEHAETCA TONbKO AJIS:

— PS <20 6ap; u

— MaKkcMmarbHOro Konv4ecTBa NosHbIX LMKIoB AaBneHus < 500; u

— Bonee HU3KOro YPOBHSA HOMUHAINBHOIO Pac4eTHOro HanpsbkeHus (cornacHo EN 13445-3:2009).

Tabnuua 8.2-1 — Mpynnbl KOHTPONA ANA anNOMUHMEBLIX COCYA0B, paboTalowWwux NoA AaBneHueM

Ipynna koHTpons
a

1 2 3 4
Honyctumbie mate- | 21,22.1-22.4 21,221 —-224, |21, 221 — 224,21, 221 - 224
puanb ° 23.1°9 23.1°9 (kpome

EN AW 5454)

Obbvem Hepa3spy- | 100 % 100% —10%"° 10 % 0%
LLAIOWEro  KOHTpons
OCHOBHbIX CBapHbIX
coeguHenun

Hepaspywatowmin Onpepensietcs Ans  Kaxgoro Tuna cBapHoro wBa B Tabnuue 6.6.2-1
KOHTPONb Apyrux | EN 13445-5:2009
CBapHbiX LWBOB

Koacbcpnument co- | 1 1 0,85 0,7
eAuHeHus
MakcumansHas Bes orpaHuueHuii © 40 mm 40 MM 20 Mm

TONWMWHE, ANA KOTO-
pon  ponyckaloTcs
ocobble MaTepuansl
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OxoHuyaHue Tabnuubi 8.2-1

Ipynna koHTpons
1 22 3 4

Mpouecc ceapku Bes orpanuuennin © | Tonbko nonHo- | Bes orpannuennii © | Bes orpaHuuenmii ©

CTbI0  MexaHu-

3upoBaHHas

cBapka ?
OkennyaTaumoHHbili | Bes orpaHnuenuii ° bes orpaHuue- Bes orpannyennii © | Bes orpaHnueHmit ©
AWanasoH Temnepa- Huit ¢
TYyp

#MoNHOCTLIO MEXaHM3NPOBAHHBINA MMM ABTOMATU3NPOBAHHBIN NpoLiecc ceapky (cm. EN 1418).

MepBoe 3HaueHue: usHayanbHO; BTOPOE 3HA4YeHWe: Nocne yAOBNEeTBOPUTENbHOrO onbita. OnpeaeneHue yaosne-
TBOPMUTENLHOIO OMNbiTa CM. B 8.2.2.
° NMoapoBHOCTM KOHTPONA cM. B Tabnuue 8.3-1 HacToALero cTaHaapTa.
4 «Be3 orpaHU4eHMii» 03HAYAET OTCYTCTBUE /IONONHUTENbHLIX orpaHuyeHuin, 06yCnoBNeHHbLIX KOHTponeMm. OrpaHuye-
HUS, YNOMSIHYTbIE B AlaHHOW Tabnuue, HaknaabiBaloT KOHTpONb. HeobxoauMo y4ecTb Takke Apyrue orpaHuUyeHus,
npuBeAeHHbIE B pasnuyHbIX paszernax HacTosLero eBponeickoro ctaHgapTa (Takue kak orpaHudeHUs No NPoeKTUpo-
BaHWIO UMK MaTepuany U T. Nn.).
¢ [lonycTuMble MaTepuarnbl CM. B pasgere 5.

MpoueHTbl 03HAYaloT [OMI0 CBAPHBIX LBOB KAXKAOr0 OTAENBHOrO Cocyaa.
9 MNpeanonaraeTtcs, 4To rpynna Matepuanos 23.1 UCNONL3YeTCA TONbKO B 6ECLIOBHOM COCTOSHUM (T. €. B Buae Gec-
LLIOBHOW 060M04KM COCyaa, COeAMHEHMUS WITYLepa, 3arnylkn unu donaHdua) U NPUMEeHAeTCA TONbKO KonbLieBasi cBap-
Ka. Taoke He fonyckaeTcs xonoaHas opMoBKa MaTepyanos rpynnsl 23.1 no npuuuHe 6onee HU3KOro MUHUMAILHO-
ro YANMHEHUSI.

8.2.2 [leMoHCTpauus yAOBNETBOPUTENBHOrO ONbiTa ANSA rPynnbl KOHTpona 2

Mpumensiotca Tpebosanus n. 6.6.1.1.4 EN 13445-5:2009 co cneayowmmm U3MEHEHUAMM:

— B cnyyae rpynn 21, 22.1 — 22.4, xpome EN AW 5454, ycnewHbIM ABNAETCA U3roTOBNEHUe noapspa,
25 cocynos, paboTaroLux noa AasneHueMm, unu noapsg 50 METPOB OCHOBHBLIX CBAPHbLIX COSAUHEHWIA;

— B cry4ae matepuanos rpynnbl 23.1 1 EN AW 5454 noppsp 50 cocynos, paboTatowmx noa aasneHu-
eM, unu nogpsig 100 M OCHOBHBIX CBapHbLIX COeAUHEHWIA;

— ONbIT B rpynne matepuanos 22.4 oxsaTbiBaeT ONbIT B rpynnax matepuarnos 21, 22.1, 22.2 u 22_3;

— OMbIT NPUHMMAETCS, NoKa UMeeTCA ASUCTBUTENbHOEe NPUEMOYHOE UCTIbiITaHue NpoLeaypbl CBapku Ans
6onee KPUTUYHOIO WINK MO MeHbLUeil Mepe CpaBHUMOro Matepuana.

8.2.3 CumBonbI

B Tabnuuax pasaena 8 ncnonb3yloTcs cneaylowme CUMBOSbI:

A — 0bnacTb, OKpyXaloLas rasoBble Nopbl;

a — HoMUHanLHas TonwMHa YrnoBoro CBapHoro Wea (cM. Taioke 1ISO 2553:1992);
b — LLMpUHa ycuneHusi cBapHoOro LUBA;

d — guameTp rasoBoi nopbl;

da — AvamMeTp obnacTu, oKpyXaloLLein rasoBble Nopbi;

d; — BHYTPEeHHUA guameTp;

d, — HOMUHaNbHLIA AnaMeT;

e, { — TonwWMHa CTeHKU Uny NNacTUHL (HOMUHANBHBIA pasmep);

h — BbICOTa Unu wWMpuHa gedpexTa;

L — pnuHa nnowaav npoeKkLunu unm NONepeyvHoro CeYeHus:;

I— pnuHa aedexTa B NpoAONbHOM HanpaBneHU CBapHOro LLBa;

S — HOMUHanNbHas TOMNLWUHA CTLIKOBOrO CBApPHOro Wea (cM. Takke ISO 2553:1992);
W — TOMLWUHA CBApHOrO LLBA, UMK WWXPUHA, UMK BLICOTA NNOLAAU NONEPEYHOro CeYeHUsI.

8.3 OnpepneneHne o6bemMa Hepa3pyllalowero KOHTpPons

HelictByioT TpeboBaHus n. 6.6.2 EN 13445-5:2009 co cneayiowiumm UaMeHeHUsIMU:

Tabnuuy 6.6.2-1 EN 13445-5:2009 Heo6xoauMo 3ameHUTb Tabnuueit 8.3-1, a npumeyaHue 2 Heo6xo-
AUMO 3aMeHUTL CreayioLuMm:

a) MHOrOCNOiHbIE CBapHbIe LWBHLI;

b) BLINONHEHO CBapKOl NNABALLMMCA ANEKTPOAOM B cpefe MHepTHoro rasa (MIG 131) unm ceapkoi
BONb(PaMOBLIM IMNEKTPOAOM B cpefe UHepTHoro rasa (TIG 141).
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Ocobble npobriemMbl, BO3HUKAOWME B CBA3N C TaKUMM 3NEMEHTaMM, KaK ONUCaHHble HWXe, AOIHKHbI
GbiTb PaCCMOTPEHbI, B 0CODEHHOCTU ANS NPOAOSIbHBIX LIBOB:

C) ApYroiA NPoLIeCcC, HanpyUMep nnasmeHHan 15, anekTpoHHo-NyyeBas (EB) 76, ceapka TpeHueM 42;

d) oaHoMpoxoAHbLI CBapHOM LWOB, 0AUH NPOXoA C OAHOW CTOPOHbI UNK ¢ 06enX CTOPOH;

€) aBToMaTu4yeckue nNpoLiecchl CBapKu.

Ta6nuua 8.3-1 — O6em Hepa3spyLuaroLlero KOHTPOA

pynna
Kom'lponﬂ 1 2 3 4
21,221 -
Ocomwe | 21,224~ | 1,221~ | 21,221~ 224
Marepvant! 224 kpome 23.1 | n28.1° | -\ m‘g‘zw
Tun ceapHoro wea * Koutpons ° Ob6bem O6bem O6bem Ob6bem
Ctbikooin | 1 | MpoponbHbii RT wm UT| 100 % (100—-10)% | 10%° | 0P
LLOB C norn- wos PT 0 P 0 0
HbiM Npo- 0
nnaenexu- | 2a | Konbuesoid woe [ RT wnn UT [25% (25-10)% [ 10%° |0
em Ha o6onoyke PT 0 0 0 0
2b | Konbuesod wos | RT wm UT | 25% (25-10)% | 10 % 0
Ha obonouke c | PT 0 0 0 0
noaknagHon rnex-
Toit ¢
2c | Konbuesot wos c | RT wnn UT | 256 % (256-10)% | 10% 0
donarxuposkoi ¢ | PT 0 0 0 0
3a | Konbueso wos [RT wnn UT [ 25% (25-10)% [ 10%° |0
Ha wryuepe ¢ d | PT 0 0 0 0
> 150 MM vnu e
> 16 MM
3b | Konbuesonr woB |RT wnm UT | 25% (256-10)% | 10% 0
Ha wryuepe ¢ d; | PT 0 0 0 0
> 150 MM vnu e
> 16 MM c nog-
KITagHOM INEHTON
4 | Konbueeoit woB |RT wm UT |0 0 0 0
Ha wryuepe ¢ d, | PT 50 % (50-10)% | 10%° |0
< 150 MM wnu e
<16 MM
5 | Bece wBbl B 060- | RT wnn UT | 100 % 100 % 10%° |o0°F
noukax, Kpbiwkax | PT 0 0 0 0
u B nonycdepm-
YeCKUX KpbliLLKax
K 060nouYkam
6 | Briok konuueckoi | RT unu UT 25% (25-10)% [ 10% o°f
obonouku ¢ um- | PT 0 0 0 0
nUHApUYECKOn
obGonoukoit, yron
<30°
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MpoaonxeHue Tabnuubl 8.3-1

YaCTU4YHbIM NpO-
nnaesjeHnem

lpynna 1 2 3 4
KOHTponsi
21,221 -
Oooswie | 21,221 21 22241 7 224
vaTepvae! 24 kpome 23.1 | n231° | %53";25 4)
Tun cBapHoro wea ° KoHTponb ° Ob6bem O6bem O6bem O6bem
7 | bnok koHudeckoid | RT wnu UT | 100 % (100-25)% | 10 % 10 %
oborouku ¢ uu- | PT 0 0 10%® |0
NMHAPUYECKON
obonoukon, yron
> 30°
Yrrnoson 8 | Konbuesoe Ha- | RT wnu UT | H/n H/n H/n o°
LIOB, Haxmne- xnecrouHoe co- | PT H/n H/n H/n 0
CTOYHbIE eOVHEeHUe Kpblll-
webl K1 C 06OMOYKo#
Bbriok nmno-| 9 [ C nonHeiMm npo- [ RT wim UT | 25% (256-10)% | 10% oF
CKOM  KpblLL- nnasneHnem PT 0 0 oF 0F
Ku mnu | 10 | C yactuyHeim npo- | RT wnm UT | H/n H/n 10 % 0
Tpy6GHOI nnaeneHvem, ecrv | PT H/n H/n 0 0
pewetki ¢ a > 16 mm (kaK
LMNUHapWY- YKa3aHO Ha pUCYH-
yeckon obo- Ke 6.6.2-1
NOYKO; EN 13445-5:2009)'
6nok ¢dnaH- | 11 | C yactuHbiM npo- | RT wrm UT | W/n H/n 0 0
ua wunuM Xxo- nnaenexveM, ecrv | PT H/n H/n 10 % 0
MyTa ¢ 060- a< 16 MM (KaK yka-
noykon 3aHO Ha pUCYHKe
6.6.2-2 .
EN 13445-5:2009)'
Briok ¢naH- | 12 | C nonHbiM npo- [ RT wnu UT | H/n H/n H/n 0
ua wnM Xxo- nnasneHmem PT 25%° | (25-10)% | 10 % 0
MyTa co |13, |C yactuyHbiM | RT wnm UT | W/n H/n 0 0
wryuepom c | 14 | nponnaeneHuem’' | PT H/n H/n 10%% (0P
d, > 200 mm
m225a
Wryuep unm | 15 | C nonHem mporrias- | RT unm UT [ 25% 9 (100—10)% | 10 % 0
oreog °® netvem, ecw d > | PT o° o° o° o°
200mMMmue>25vm
16 | C nomHbim mporniae- | RT wnmn UT | H/n Hn H/n 0
nevem, ecwm d > | PT 25%9%P | (25—-10)%" | 10% %P | O°
200Mmue>25mv
17, | C yactuuHbiM | RT wunu  UT | H/n Hn H/N 0
18, | nponnaeneHuwem | PT! 25%9%° | (25-10)%" | 10% %P | O°
19 | ans nmoGoro d u
a>16 MM
KoHubl Tpy6 | 20 PT wu wuc- | 100 % 100 % 10 % 0
B TpyOHOW NbIT. HAa yTeuY-
pelueTke Ku 9
MoctosiHHble | 21 | C nmonHbiM npo- | RT wmnm UT | O 0 0 0
kpenneHus | nnaeneHvem wunu | PT 25%° |25%° 25%° | 0P
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OkoHuaHue Tabnuub! 8.3-1

Fpynna
KOH¥p011ﬂ 1 2 3 4
21,221 -
Oocmwe | 21,224- | Z1221- | 21221~ 224
maTepuarntt 224 kpome 23.1 | n23.1° EN‘;{W";‘ZM)
Tun cBapHoro wea ° KoHTpons ° O6bem O6vem O6bem Obbem
O6nactu 22 PT 100 % 100 % 100 % i4
OCTaTO4HO-
ro AJasne-
HMA nocne
CHATUA
BPEeMEHHbIX
KpenneHun
Mnakuposka | 23 PT H/n H/n H/n H/n
ceapkoii "
PeMoOHT 24 | RT wnm UT | KoHTponb peMOHTHbIX paboT AormkeH BbinonHATbess Ha 100 % nno-
PT WaaM peMoHTa HepaspylaiowmumMu MeToAaMu, Kak yKasaHO Bbilie
ANsA TMNa CBapHOro WBea.

2 CMm. pucyHok 6.6.2-3 EN 13445-5:2009.

bRT - paavorpaduueckuit koHTponb; UT — ynbTpa3BykoBOi KOHTpONb; MT — MarHUTONOPOLLKOBbLIA KOHTPONL; PT —
KanunnapHbIA KOHTPOrb.

€2 %, ecriv @ < 30 MM, 1 ToT e WPS, 4TO 1 AnNs npoaonbHOro, AnNA rpynn aniomuHns 21, 22.1 — 22.4 (kpome
EN AW 5454).

10 %, ecnvt e > 30 MM, unn 23.1, 0 %, ecnm e < 30 MM (kpome 23.1).

® MMpoueHT B Tabnuue OTHOCUTCA K COBOKYMHOW ANMHE CBapHbLIX LWBOB BCEX WTyuepos, cM. 6.6.2, b) B
EN 13445-5:2009.

"Bea RT unn UT Npu TONLMHE CBAPHOro LBa < 16 Mm.

910 % Ans rpynnbl anoMuHna 21.

" MnakvipoBka cBapKoil He NPUMEHSIeTCA AN anioMUHUS U anloMUHUEBbIX CIINTaBOB.

' OBbAcHeHMe YMeHbIUEHWUs1 Hepaspylualolero KOHTPOMNsi B Ipynne KOHTponsi 2 Takke cM. B Nn. 6.6.2
EN 13445-5:2009.

! B nckniounTenbHbIX Cryyasx Unu Koraa KOHCTPYKLMS WU Hecylwasi CnocobHOCTb CoeauHEHUs1 ABNSIeTCs KpUTude-
ckoi MoxeT notpebosaTbesi NpumeHeHWe o6enx Metoauk (T. e. RT, UT, PT); apyme cnyyau ucnonb3oBaHusi o6enx
METOAMK TaKke cM. B Tabnuue 6.6.2-1 EN 13445-5:2009.

X OrpaHuyeHmus npUMeHeHms cM. B 6.6.

' MpoLeHT UccrneoBaHMs NOBEPXHOCTU OTHOCUTCS K MPOLIGHTHOM A0Ne ANMHLI CBapHBIX LIBOB Kak BHYTPH (rae uMe-
eTCs 4OCTYN), TaK U CHapyXu.

™ RT v UT npeacraensioT coboii 06beMHEIN KOHTponb, a PT — nosepxHocTHbIA. IMpu ykasaHum B gaHHOM Tabnuue
HeobxoauM Kak 06beMHbIN, Tak U NOBEePXHOCTHLIA KOHTPOSb B 3aAaHHOM obbeme.

" /N 03HaYaET «HE NPUMEHUMOD.

° MpeanonaraeTcs, 4To rpynna matepyarnos 23.1 UCronb3yeTcs TONbKO B BECLLUOBHOM COCTOSIHWM (T. €. B Buae GeclloBHOM
oborno4ku cocyaa, coeuHeHust LUTyLiepa, 3armyLIKM unv cnaHua) M NPUMEHSIETCS TONBKO KOMNbLEBas CBApKA.

P Ecnv npoBoasTCA NHEBMaTWyecKue UCMbITaHusi B COOTBETCTBMM ¢ 8.7, fornonHuTensHble TpeGoBaHua Hepaspy-
LIAIOLWLEro KOHTPOMNA UMEIOT NPeuMYLLIeCTBO Nepen _éanHoD'l Tabnuuei.

9 McnbiTaHusa Ha yTeukn ¢ YyBCTBUTENbHOCTLI0 10™ aTM."Mn/C Unu Bbile (HanpuMep, MeToA UCTIbITaHWA Ny3bipbkamu
rasa unu nyvwe).

8.4 NMpumeHUMbIe METOAMKMU Hepa3pyLUaloLLLero KOHTPonA

8.4.1 MeToab! Hepa3spyllaloLWero KOHTpons

TpeboBaHus B Tabnuue 6.6.3-1 EN 13445-5:2009 gomnxHbl BbiTb 3aMeHeHbl Tabnuuein 8.4-1.
B tabnuue 8.4-1 nokasaHbl xapakTepucTuka mMeToda U KpUTepuu NMpUEMKU, NPUMEHsIeMble K cBapke
anoMuHus. Tabnuua ocHosaHa Ha EN 12062:1997 n EN I1SO 10042:2005.
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Tabnuua 8.4-1 — MeToabl, npoueaypbl, XapakTepUCTUKU, KPMTEPMM NPHMEMKN HepaspyLuaowWwero KOHTPOnsa

Mgm:‘(’ggfg;uﬁgmﬂe;o Mpoueaypbi XapakrepucTuku Kputepuv npuemku
BusyanbHblii  koHTponb | EN 970:1997 EN ISO 10042:2005 EN ISO 10042:2005;
(V) (noBepxHOCTHbIE fe- | ypOBEHb U  KpuUTepuu

dekThbl) npuemKu CM. B
Tabnuue 8.4.3-1 °
Paavorpadus (RT) EN 1435:1997, knacc B ? | EN ISO 10042:2005 EN ISO 10042:2005;
(BHyTpeHHue aedeKTbl) | ypOBEHb W KpUTepuu
npueMKn CM. B
Tabnuue 8.4.2-1
YnbTpa3BykoBoOi koH- | EN 1714:1997 ans Ton- | EN 1713:1998 ° EN 1712:1997; ypoBeHb
Tponb (UT) wuHel { (mm): £ < 40: npueMkn 2 u He Aonyc-
knacc A 40 < t < 100: Kaetca nnockux aedex-
knacc B = 100: knacc C TOB
KanunnsipubiA ~ koHTponb | EN 571-1:1997 v napamet- | EN 1289:1998 EN 1289:1998; yposeHb
(PT) pbl KOHTpONst 7] U  KpUTEpUM NPUEMKU
EN 1289:1998, aGma A1 CM. B Tabnuue 8.4.4-1

¥ OpHaKo MaKcMManbHas Nnowaab Ansl eAUMHUYHOIO BO3AEACTBUA AOMKHa COOTBETCTBOBATL TpeGoBaHMAM knacca A
no EN 1435:1997.
® EN 1713 HocuT ToIbkO pekoMeHAaaTernbHbIA XapakTrep.
° [lononHuTenbHLie TpeboBaHWs Ans crnenylowmx AedeKTos:

— crnyyaitHas ayra (601) — ynanenue nnoc 100 % PT, 4To6bl MCKNIOYUTL Hanuuue AedeKTos;

— Gpbiaru metanna (602) — 6pbi3rk MeTarnmna Ha cBapHOM LLUBe HeobXoAUMO yAanuTb Co BCex YacTeit, paboTtatowmx
noj AABMEHUEM, U HECYLLMX KPEensieHWiA;

— eIMHUYHbIEe HecucTemaTnyeckue Gpbi3rm JONyCKalOTCS;

— MoBepXHOCTHbIE 3aaupbl (603), cneapbl wnmdgosaHus (603), 3apybku (605) AomkHbI GbiTh 3aumnLLeHbl Ana o6ec-
neYeHus rmagKoro Nepexoaa;

— yToHeHue metanna (606) He gonyckaercs. Jlioboe MecTHoe yTOHeHue [OSMKHO OTHOGUTLCA K KOHCTPYKTUBHBIM
XapaKTepucTuKam.

8.4.2 Kputepum npnemku ans paguorpadguyeckoro koHtpons (RT)

Kputepuu npuemku ansi paguorpachuueckoro KOHTPONA AOMKHLI cOOTBETCTBOBATb Tabnuue 8.4.2-1, a
He Tabnuue 6.6.4-1 B EN 13445-5:2009.

Ecnu B Tabnuue 8.4.2-1 He np1BeaeHbl KpUTEPUN NPUEMKM, TO UCNONb3YIOT KPUTEPUM B COOTBETCTBUM C
EN ISO 10042:2005, yposeHb B.

Tabnuua 8.4.2-1 — Kpurepnn npuemku ansA paguorpacduyeckoro koutponsa (RT)

S\? 'rseg ggg)(ﬁ ';T:gon& HavmeHoBaHue Tuna gedekra HonycTuMbIn Makcumym
2016 OAVHOYHBIV CBULL, EN ISO 10042:2005, ypoBeHb C
[pynna ceuwen He gonyckaetcs
303 OKCUOHOE BKIOMEeHUe EN 1SO 10042:2005, yposeHb C
3041 Bonbdhpamosoe BknodeHue | EN ISO 10042:2005, yposeHb C
2011 [asoBas nopa EN ISO 10042:2005, ypoeeHb C
2013 Ckonnenue (rpynna) nop EN ISO 10042:2005, ypoeeHb C

8.4.3 Kputepuu npmemku ans Bu3yanbHOro 1 NOBEPXHOCTHOrO KanUMNAPHOro KOHTPONSA

Kputepun npuemkv ans BU3yasbHOro M NOBEPXHOCTHOrO KanwinApPHOrO KOHTPONS AOSMKHbI COOTBETCT-
BoBaTb Tabnuuam 8.4.3-1 n 8.4.4-1.

Ecru B Tabnuue 8.4.3-1 He npuBeaeHbl KPUTEPUU NPUEMKK, TO UCNONb3YHOT KPUTEPUU B COOTBETCTBUM C
EN ISO 10042:2005, yposeHb B.
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Tabnuua 8.4.3-1 — Kputepumn npuemku ans paauorpaduyeckoro kouTpons (RT)

S\? I;llseop gggao?:fgon(;)'/ HaumeHoBaHve Tuna aedekra HonyctuMbii Makcumym
502 MpesbieHUe Boinyknoctu | EN ISO 10042:2005, ypoeeHs C
CTbIKOBOrO LUBa
503 MpeBbiweHue Bbinyknoctu yr- | EN ISO 10042:2005, yposeHb C
NoBOTO LWBa
504 [MpeBbilLeHWe Nponnasa EN ISO 10042:2005, ypoBeHb C
507 JInHellHOe cMeLleHue Cwm. TpeboBaHua n. 5.2 u 5.3 EN 13445-4:2009;
BblpaBHUBaHWe NO LIeHTpanbHOW OcM U No no-
BEpPXHOCTH

8.4.4 Kputepuu npuemku gnsa kanunnsipHoro koutpons (PT)

B Tabnuue 8.4.4-1 cogepxartcs Kputepun npueMku B coorsetctBum ¢ EN 1289:1998 u gononHutenn-
HbIMK TpeboBaHUsIMU.

Ta6bnuua 8.4.4-1 — Kputepnn npuemkv ans kanunnsipHoro koutpons (PT)

OnpeaeneHue AONYCTUMOrO MakcUMyMa

HaumeHoBaHue Tuna gedekta

t<10 MM t>10 MM
JIMHeHbI MHAWKaTOPHLIV cnef, EN 1289:1998, ypoBeHb 1 | EN 1289:1998, ypoBeHb 1
OKpyrnblil UHAWKATOPHEIN cnes EN 1289:1998, ypoBeHb 1 | EN 1289:1998, yposeHb 2
CoueTaHve NUHerRHLIX U OKPYrnbiX MHAUKaTop- | [lonyckaeTcs, ecnv CymMapHas nnowianb UHAWKaToOpHO-
HbIX ceaoB ro pucyHka coctasnsert < 0,5 % paccmaTpuBaemoii nno-
waav ceapHoro wea (L x w)
] CkonneHvs UHANKATOPHBIX CNeAO0B He A0MYCKaloTCs

((EEEGCE
ol @

8.5 Bbibop MeTOA0OB Hepa3pyLualLero KOHTPONA ANA BHYTPeHHUX AedekToB

LeitcTaytoT TpeboBaHus n. 6.6.3.3 EN 13445-5:2009 co cneaylowmMmu uaMeHeHuaMu: Tabnuuy 6.6.3-2 B
EN 13445-5:2009 Heo6xoauMmo 3aMeHuTb Tabnuuen 8.5-1.

Ta6nuua 8.5-1 — BuiGop MeToAa HepaspyLIaloWero KOHTPONs ° Ans onpeaeneHus BHYTPEHHMX aAedexTos
B cooTBeTcTBUM ¢ EN 12062:1997, Tabnuua 3

MaTtepuan: anioMWUHUi U ero
cnnasbl

Tun wea es8 8<es40 40<e<100 e>100
CrblkoBble WBblI ¢ nonHeliM | RT (knacc B) unu | RT (knacc B) unu | RT (knacc B) unm UT® (acc C)
nponnaefeHem UT (knacc A) UT (knacc A) UT ® (knacc B)
TaBpoBble WBbI ¢ nonHbiM | RT (knacc B) unu | RT (knacc A) unm | UT (knacc B) unm
nponrnasfeHnem UT (knacc A) UT (knacc B) RT (knacc B)
CTbikoBble WNM TaBpoBble
WBbI ¢ YaCTUYHbLIM nponnas- | TonwMHa cBapHOro Wea (a B MAINTMMETpaXx)
NeHneM

HomuHanbHas TonwmHa OCHOBHOro Matepuana (e B MUnnuMeTpax)

UT (knacc C)

a> 16 mMm RT (knacc B) nnu UT (knacc A)

? RT 1 UT o3HavaloT paamorpacuyeckuii U ynbTpassyKoBOW KOHTPOSb B COOTBETCTBUW CO CTaHAApTaMU, YTOMSIHY-
TbiMK B Tabnuue 8.3-1.

® [Ins e 2 60 mm UT momkeH BknioyaTh B cebst uccnenoBaHue Ha AedeKTbl, NepneHanKyIApHLIE NOBEPXHOCTM B CO-
oreetcTBUM ¢ EN 583-4:2002.

B OTHOLUEHUM COCTOSIHUS MOBEPXHOCTU U MOArOTOBKM K HepaspylualoleMy KOHTPOMIO AeACTBYIOT Tpe-
6oBaHus n. 6.6.3.5 EN 13445-5:2009 co cneayowmMmMm U3MEHEHUAMMU:

MocnegHee npeanoxenne EN 13445-5:2009 (n. 6.6.3.5) 0 UMKNUYeCKMX Harpyskax He MPUMEHSIETCA K
cocynam, paboTalolmm nog JaBneHneM, U3 armnioMUHUS.
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8.6 CranaapTHble rugpocTaTMYecKue UCNbITaHUA

Mpumensiiotes Tpe6osanus n. 10.2.3.3 EN 13445-5:2009 co cnepyiolMn U3MeHEHUSIMA:

ina cocyna B cOOTBETCTBMM C IPynnamu KOHTponA 1 — 4 aaBneHue UCTbiTaHWii AOMKHO 6biTb HE MeHee,
YyeMm aasneHue, onpeaeneHHoe no n. 10.2.3.3.1 EN 13445-5:2009.

10.2.3.3.2 B EN 13345-5:2009 (rpynna koHTponsa 4) He nNpUMeHsieTcs K cocyAam, paboTatowmm nop
AaBNEeHUeM, U3 arnioMUHUsI.

8.7 NMNHeBMaTUYECKUE UCTILITAHUA

Heobxogumo cobniopgate Tpebosanus n. 10.2.3.4.1 EN 13445-5:2009. 10.2.34.2 Heobxogumo
3aMEHUTb CrieayIoLLMM.

[laBneHne NHeBMaTUYECKUX MCNbITAHUI AOMKHO cooTBeTcTBoBaTh N. 10.2.3.3.1 EN 13445-5:2009. Co-
CyAbl, NOABEPXEHHbIE BO3AENCTBUIO 3TOr0 AaBreHWs, AOMMKHbI pa3MeLLaTbcsl B 3aKpbiTOM MOMELLEHUU C Of-
paHUYEHHBIM AOCTYNOM, Hanpumep B cneuuanbHoi kamepe (byHkepe), cnocobHOM BbiAEpXaTb B3pPbIB, UMK
AOIDKHbI ObITb TWATENLHO 3aaHKepPOBaHbl B pe3epByape C BOAOW, NMPU 3TOM AOIKHbLI ObiTb NPUHATHI MEPbI
no nNpeaoTBpaLLeHuio pasneTa o6rnoMKoB B clyyae B3pbiBa. B kauecTBe anbTepHaTUBbLI COCYZ, pacnonaraioT
B 30He, HaxoAsLeHcA Ha [OCTaTOMHOM PacCTOAHWUM OT niofel (HaceneHus unu paboTHUKOB NpeanpUATURA-
u3rotoBuTens), YTo6bl B criyyae B3pbiBa noau He Obinu 3aTpOHYThI B3pbIBHOW BOMHOM. OTO HE OTHOCUTCA K
NOBPEXAEHMSIM OT Pa3neTa OCKOJKOB.

B kavyecTBe anbTepHaTUBbI MOXHO NPOBECTU UCNbLITAHUS MpU AaBreHuy, pasHoM 1,1 OT MakcUMansHO
AOMNyCTUMOIO AABIIEHUSI.

Ecnu B kauecTBe NepBOHaYanbHOro UCNbITaHUA AAaBNEeHUeM NPOBOASAT NHEBMATUYECKNe UCIbITAHUA NpU
TakoM NOHWKEHHOM aasneHuu, 70 100 % nNpoAoNbHLIX CBapHbIX LUBOB NOABEPraloTcA 06beMHOMY Hepaspy-
LwaoweM KoHTpomio U He MeHee 10 % OCHOBHbLIX KOMbLIEBLIX CBApPHbLIX LUBOB, BKMIOYasA BCe TaBpOBble CO-
€OQVHEeHUA 1 COeAUHEHUs NMITOCKUX AHMLLY, ¢ 060No4KON, NoABepralTcs 06LEMHOMY KOHTponio. Kpome Toro,
100 % cBapHbIX coeAuHEHUI LWTyLiepa ¢ 060M0MKON, KpenexHble CBapHbie LWBbI K FPaHuLe AaBNeHUs G Non-
HbIM U 4acTU4HbLIM MNponnaBreHUeM, coeAuHEeHNA NNOCKUX AHMLLY, ¢ oboroykamy n obnactu, oTkyaa 6binn
yhaneHbl BpeMeHHble Kpennenusi, noasepraiotcs 100%-HOMY NOBEPXHOCTHOMY KanuUNMAPHOMY KOHTPONIO,
€CIy TOSLWMHA CBapHOrO LUBa NpeBbllLaeT 6,5 MM.

Ecrnu B npouecce NHeBMaTtM4YeckMx MCMbiTaHWiA cocyn Obin NozBepXeH OaBNEeHUI0 B COOTBETCTBUU C
n. 10.2.3.3.1 EN 13445-5:2009, T0 K AaBneHM0 KOHTpons npuMeHsiotcs Tpe6oBaHus B n. 10.2.3.4.3. Ecnun
MCnonb30Basiocb anbTepHaTVBHOE AaBneHue, paBHoe 1,1 MakcumanbHO AONYCTMMOrO AaBFEHWs, TO AN
KOHTPOINA cocyaa AaBrieHue ymMeHbLalT 40 MakCUMarbHO AONMYCTUMOIO AaBIeHus.

9 KoHTponb M UCMbITaHUS CEPUHO M3roTaBNMBaeMbIX COCyAoB, paGoTalolmx nox AaBrneHueMm, —
yTBepXaeHue Mopenu

9.1 O6wwuKe nonoxeHus

MpumensiioTcst Tpeboanus npunoxeHua A.2, a) EN 13445-5:2009 co cneayowmmm MameHeHsIMU:

MpoekTMpoBaHue U KOHCTPYKLIUA COCYAOB, €CNU UHOE He YKkasaHO B AaHHOM pasperne, orpaHu4MBaeTes
TONbKO rpynnoi koHTponsi 2 unu 3 (tabnuua 8.2-1) u rpynnamu matepuana 21 u 22.1 — 22.4, kpome
EN AW 5454.

9.2 KoHTponb U UCNbITaHUA COCYAOB, pa6GoTalolMX noa AaBrieHUueM, NoaBepXeHHbIX LMKIuye-
CKMM Harpyskam

Tpe6osaHus npunoxeHus G EN 13445-5:2009 He npvmeHsIlOTCs K cocyaam, paboTaiowmm nog aasre-
HUeMm, 13 antoMMHUA 1 antoMUHUEBbIX CMNIaBoB.
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MpunoxeHue Y
(cnpaBo4Hoe)

Otnuuna mexay EN 13445-8:2006 u EN 13445-8:2009

Pepakumsa 2009 roga EN 13445-8 conepxuT peaakuuio ctaHaapta 2002 roga, a Talke Bce ucnpasre-
HUs1, BHECEHHbIE 3a 3TOT CPOK, B YaCTHOCTM OBHOBNEHWEe HOPMaTUBHBIX CCbINOK.

39



CTB EN 13445-8-2009

Mpunoxenune ZA
(cnpaBouHoe)

B3aumocBsA3b Mexay HacTosILMM eBpOoNneiCKMM CTaHAapTOM M CyLeCTBeHHbIMU
TpeboBanuamu [upektuBbl EC 97/23/EC no o6opyaoBanuio, paboraroiemy noq AaBrneHUeM

Hacroswumii eBponeiickuii cTaHAapT NOAroTOBMEH MO MaHAATY, BblAaHHOMY €BPONEeNCKOMY KOMUTETY Mo
craHpaptusaummn (CEN) EBponeiickoit komuccueid n EBponeiickoit accoumauveid ceo6oaHoi TOproenu, v
HanpaBreH Ha BbINOMHEHMe cyluecTBeHHbIX TpeboBaHuii Oupektuebi 97/23/EC no HoBOMY noaxoay K o6o-
pyaoBaHuio, paboTtatolieMy noa faBneHUeM.

Mocne Toro Kak HacTOsILLMIA CTaHAAPT BHECEH B ouLManbHbIiA XXypHan EBponeiickoro colosa no faH-
HO/ OWPEKTUBE U BHEAPEH B KAYECTBE HALMOHANbLHOIO CTaHAapTa No MeHbluel Mepe OaHUM roCcyAapCTBOM-
YNeHOM, COOTBETCTBME pasfenaM HacTosILLero craHgapTa, ykasaHHbiM B Tabnuue ZA.1, noapasymeBaet
BbINOMHEHME COOTBETCTBYIOLUMX CYLUECTBEHHbIX TPeGoBaHUA 3TON AUPEKTUBLI U CBA3AHHLIX HOpM EFTA B
npegenax obnact NpUMEHEHUs HacTosLLEro cTaHAapTa.

Tabnuua ZA.1 — CooTBeTCTBME MEXAY HACTOSILMM eBPONEeMCKUM cTaHaapToMm u flupextusoi 97/23/EC no
o6opyaoBaHMio, paboTaloliemMy noa AaBrNeHUEeM

Paagen (b1)/noapasgen (b1) iﬁzcg%ezwgg :Igegg::;:;g:szk' KsanucdukauuoHHble
OaHHOro cTaHgapTa PaGoTaOWEMY NOf AABNEHNEM ! 3amevaHus/NpuMeNaHns

5 2.2.3 (b), 5-n ab3ay O6ecrneyeHne u y4yeT COOTBETCT-
BYIOLWX CBOICTB MaTepuana

5.3 4.1 (a) MpepoTBpalLeHue Xpynkoro paspy-
LeHus

5.5 4.1 (d) Marepuan, npurogHblii ana npea-
nonaraemoro npouecca M3rotosne-
HUa

6 2.2 MpoekTupoBaHMe Ha AOCTaTOUHYIO
NPOYHOCTb

6.3 71.2 KonuyectBeHHbie TpeboBaHus

6.4,6.6 2.2.3 (a) Meton BbLIMMCIIEHMSI — MPOEKTMPO-
BaHue C ucnons3oBaHueM opmyn
(DBF)

74,78,79,7.10 3.1.2 MocnepoBaTtenbHOCTb onepauui
Ansi BbINOMHEHUs1 MOCTOAHHLIX CO-
€OUHEeHUA

7.5 3.1.2 KeanucprumpoBaHHbii nepcoHan
Ans BbINOMHEHUs1 MNOCTOAHHLIX CO-
eVHEHUN

7.6 3.1.1 MoaroToBKa KOMMOHEHTOB

7.7 3.1.2 NocnepoBaTenbHOCTb onepauun
Ons BbIMONMHEHUS1 NOCTOSAHHBLIX CO-
eMHEHU

7.1 3.1.1 dopMoBKa

712,715 3.14 Tepmuyeckasn obpaboTka

8.2,83,84,85 3.2.1 BHYTpEeHHUIA 1 NOBEPXHOCTHLIA Ae-
dekT

8.6, 8.7 3.2.2 [MpoBepoyHOe UCnbITaHKe

Buumanve — K uspenuam, nognagaiowum noa obnacrs NpUMEHEHUs1 HacTosALLEro cTaHgapTa, MoryT
NPUMEHNATLCA UHble Tpe6oBaHusA 1 uHbIe aupekTuebl EC.
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CTB EN 13445-8-2009

Bubnuorpadusn

EN 287-1:2004 KsanucukaumoHHble ucnbitaHus ceapLymkoB. Ceapka nnasneHuemM. Yactb 1. Ctanm

EN 764-4:2002 O6opyaoBaHue, paboTtalowlee noa aaerneHuem. Hacts 4. MoaroroBka TEXHUHECKUX
yCRoBuiA NOCTaBKu NSl METAITMMECKMX MaTepuanoB

EN 1252-1:1998 Cocyabl kpuoreHHble. Matepuansl. Yactb 1. TpeboBaHus B OTHOLLEHWM yAaPHOM
BSI3KOCTU NMpu Temneparypax Hwke muHyc 80 °C

EN 1418:1997 MNepcoHan ceapku. Keanudukauus onepaTopoB yCTAaHOBOK CBApPKX NNABMEHUEM U
HanagvMuKoB yCTaHOBOK KOHTAKTHOMN CBapKn AnA NOMHOCTbIO MexaHlllalllpOBaHHOﬁ U aBTOMaTunve-
CKOIl CBapKu MeTanMyeckmx MaTepuanos

EN 1713:1998 KoHTponb HepaspyluatoLMid CBapHbLIX COeAUHEHMWA. YnbTpa3sykoBo Metod. Knac-
cvdurKauys fedeKToB cBapHbIX LIBOB

EN ISO 4063:2000 Ceapka 1 poacTBeHHble npolecchl. HomMeHknaTtypa npoueccoB U CCbINIOYHbIX
HoMepoB (ISO 4063:1998)

EN I1SO 15614-1:2004 TexHu4eckue TpeboBaHus M KBanUMKALIMA TEXHONOMMU CBApKN MeTanmnu-
yeckmx Matepuanos. KoHTponb npouecca csapku. Yacts 1. [lyroBasi 1 rasoeasi cBapka cranei u
Oyrosas cBapka HUKens 1 Hukenesbix cnnasos (ISO 15614-1:2004)

ISO 2553:1992 CoeguHeHusi cBapHbie U NasiHbie. YCNoBHble M3o0paxeHWa u 06o3HaveHuss Ha
yepTexax
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