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1 Scope
This Part of this European Standard specifies requirements for industrial piping systems made of aluminium

and aluminium alloys in addition to the general requirements for industrial piping according to the series of
standards EN 13480 and CEN/TR 13480-7.

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 485-3, Aluminium and aluminium alloys — Sheet, strip and plate — Part 3: Tolerances on dimensions and
form for hot-rolled products

EN 485-4, Aluminium and aluminium alloys - Sheet, strip and plate - Part 4: Tolerances on shape and
dimensions for cold-rolled products

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

EN 573-3:2003, Aluminium and aluminium alloys — Chemical composition and form of wrought products —
Part 3: Chemical composition

EN 583 (all parts), Non-destructive testing - Ultrasonic examination

EN 895:1995, Destructive tests on welds in metallic materials — Transverse tensile test

EN 910:1996, Destructive tests on welds in metallic materials — Bend tests

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

EN 1289:1998, Non-destructive examination of welds - Penetrant testing of welds - Acceptance levels

EN 1321:1996, Destructive tests on welds in metallic materials - Macroscopic and microscopic examination of
welds

EN 1435:1997, Non-destructive examination of welds - Radiographic examination of welded joints

EN 1712:1997, Non-destructive examination of welds - Ultrasonic examination of welded joints - Acceptance
levels

EN 1714:1997, Non-destructive examination of welds - Ultrasonic examination of welded joints
EN 1779, Non-destructive testing - Leak testing - Criteria for method and technique selection
EN 10002 (all parts), Metallic materials - Tensile testing

EN 10045-1, Metallic materials - Charpy impact test - Part 1: Test method

EN 10204, Metallic products - Types of inspection documents
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EN 10246 (all parts), Non-destructive testing of steel tubes

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

EN 13445-4:2002, Unfired pressure vessels — Part 4: Fabrication

EN 13445-8, Unfired pressure vessels — Part 8: Additional requirements for pressure vessels of aluminium
and aluminium alloys

EN 13480-1:2002, Metallic industrial piping — Part 1: General

EN 13480-2:2002, Metallic industrial piping — Part 2: Materials

EN 13480-3:2002, Metallic industrial piping — Part 3: Design and calculation

EN 13480-4:2002, Metallic industrial piping — Part 4: Fabrication and installation
EN 13480-5:2002, Metallic industrial piping — Part 5: Inspection and testing

CEN/TR 13480-7, Metallic industrial piping — Part7: Guidance on the use of conformily assessment
procedures

EN ISO 3834-2:2005, Quality requirements for fusion welding of metallic materials - Part 2: Comprehensive
quality requirements (ISO 3834-2:2005)

EN ISO 3834-3:2005, Quality requirements for fusion welding of metallic materials - Part 3: Standard quality
requirements (ISO 3834-3:2005)

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

EN ISO 7438, Metallic materials - Bend test (ISO 7438:2005)

EN ISO 9606-2, Qualification test of welders — Fusion welding — Part 2: Aluminium and aluminium alloys
(ISO 9606-2:2004)

EN ISO 10042:2005, Welding - Arc-welded joints in aluminium and its alloys - Quality levels for imperfections
(ISO 10042:2005)

CEN ISO/TR 15608:2005, Welding - Guidelines for a metallic materials grouping system (ISO/TR
15608:2005)

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

3 Terms, definitions, symbols and units

For the purposes of this document, the terms, definitions, symbols and units of EN 13480:2002 Parts 1 to 5
apply.

4 General requirements

The general requirements of EN 13480-1 shall apply.
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5 Materials

5.1 General

The requirements of EN 13480-2 shall apply with the following additions/exclusions:

5.2 Material grouping system

Annex A of EN 13480-2:2002 is not applicable for aluminium and aluminium alloys. The allowable materials
for industrial piping of aluminium and aluminium alloys shall be according to Table 5.2-1.

Any product form available in EN 12392:2000 for a material in this table at an acceptable temper is acceptable
for construction to this European Standard. Other materials not defined here may be used by agreement by
the parties concerned (see 4.3 of EN 13480-2:2002) if they meet the requirements of 5.2 and 5.3 of this

standard and a Particular Material Appraisal is produced (see EN 764-4).

Table 5.2-1 — Grouping system based on CEN ISO/TR 15608:2005 and allowable materials of
construction based on EN 12392:2000 using the EN AW numbers according to EN 573-3

Sub | Type of aluminium and aluminlum Designation
Group
group alloys EN AW number Chemical symbol Temper
21 Pure aluminium with < 1 % impurities [ EN AW — 1050A EN AW-Al 99,5 0, H111, H112
or alloy content EN AW — 1070A EN AW-Al 99,7 0, H111, H112
EN AW — 1080A EN AW-AI 99,8(A) 0O, H111, H112
22 Non heat treatable alloys
221 Aluminium-manganese alloys EN AW - 3003 EN AW-Al Mn1Cu 0O, H111, H112
EN AW - 3103 EN AW-Al Mn1 0, H111, H112
EN AW - 3105 EN AW-Al Mn0,5Mg0,5 | O, H111
22,2 Aluminium-magnesium alloys with Mg| EN AW - 5005 EN AW-Al Mg1(B) O, H111, H112
£1,5% EN AW — 5005A EN AW-Al Mg1(C) O, H111, H112
EN AW — 5050 EN AW-Al Mg1,5 (C) O, H111
22.3 Aluminium-magnesium alloys with EN AW — 5049 EN AW-Al Mg2Mn0,8 O, H111, H112
1,5%<Mgs35% EN AW — 5052 EN AW-Al Mg2,5 0, H111, H112
EN AW — 5154A EN AW-Al Mg3,5(A) 0, 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 with Mg| EN AW — 5083 EN AW-A| Mg4,5Mn0,7 [ O, H111, H112
>3,5% EN AW — 5086 EN AW-Al Mg4 0, H111
23 Heat treatable alloys
23.1 Aluminium-magnesium-silicon alloys | EN AW 6060 EN AW-Al MgSi T48
EN AW 6061 EN AW-Al Mg1SiCu T4b, T6®
2 for seamless pipes and profiles only
b for seamless pipes and flanges only
€ for flanges only
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5.3 Elongation after fracture

Aluminium and aluminium alloys used for parts of industrial piping that are subjected to cold forming shall
have a specified minimum elongation after fracture measured on a gauge length

L, =585)8,

that is 2 14 % in the longitudinal or transverse direction as defined by the material specification.
Aluminium and aluminium alloys used for parts of industrial piping 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,

that is 2 10 % in the longitudinal or transverse direction as defined by the material specification.

5.4 Chemical composition

The chemical composition shall be in accordance with the material specification. All materials shall have a
maximum lead content of 150 pg/g.

NOTE 5.1.3 of EN 12392:2000 recommends a maximum hydrogen level of 0,2 ml per 100 g aluminium, measured in
the liquid metal during casting for parts to be welded.

5.5 Lamellar tearing

Specific requirements to avoid lamellar tearing for industrial piping of aluminium and aluminium alloys are not
applicable.

NOTE Specific requirements apply to steel (see EN 1011-2) whereas in EN 1011-4 no requirement is given because
lamellar tearing is not a recognized phenomenon.

5.6 Design temperature and properties
NOTE See also 4.2.2 of EN 13480-2:2002.
The 2™ paragraph of 4.2.2.1 of EN 13480-2:2002 is not applicable for aluminium and aluminium alloys.

The maximum design temperature shall not exceed that defined in Table 1 of EN 12392:2000 as the
maximum working temperature. For material of group 224 the maximum design temperature is 75 °C (200 °C
for non-corrosive service).

The mechanical properties used for design shall be taken from the tabulated values in EN 12392 at room
temperature for R/ Reso and at the highest design temperature for Re.

For welded parts and heat treated parts after forming only the values equivalent to the O temper shall be used
for design when 6 000 series flanges, etc. are welded. These values are not quoted in EN 12392 and so the
tabulated values for £ shown in Table 6.2-2 shall be used for design. The weld area shall be based on the O
temper but the flange strength away from the weld (2t) may be based on the actual temper (T4 or T6).

For aluminium and aluminium alloys values of 0,2 % proof stress (or 1 % proof stress for material group
21-1 000 series aluminium) for temperatures above 20 °C shall be established by linear interpolation between
two adjacent values in EN 12392 except that for alloys 5083 and 5086 the respective value at 50 °C may be
used for 65 °C.
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For material of group 22.4: For short periods, higher temperatures are permitted (e.g. when defrosting
refrigerating plant) up to 150 °C are permissible provided that the pressure is reduced to half the working
pressure for a period up to 8 h and to atmospheric pressure for a period up to 24 h.

5.7 Prevention of brittle fracture

Annex B of EN 13480-2:2002 is not applicable. All materials of Table 5.2-1 are suitable for any minimum metal
temperature without impact testing.

NOTE See also EN 1252-1 and 8.4 of EN 12392:2000.
5.8 Specific requirements for fasteners made of aluminium and aluminium alloys

Threads of bolts and studs shall be rolled. Regarding prevention of brittle fracture for materials of fasteners
5.6 of this standard applies.

NOTE1  Other manufacturing techniques may be agreed by the parties involved. In this case, special considerations
regarding the application and testing requirements may be necessary. Such requirements are not addressed by this
standard.

NOTE2 Materials other than aluminium and aluminium alloys may be used for bolting for piping constructions
according to this European Standard. The designer should give special consideration to these different bolting materials.

5.9 Lined piping
Specific requirements for lined piping are not applicable for aluminium and aluminium alloys.

5.10 Clad products

Specific requirements for clad products are not applicable for aluminium and aluminium alloys.

5.11 Technical delivery conditions for welding consumables

The requirements of 4.3.5 of EN 13480-2:2002 shall apply.

6 Design

6.1 General

The requirements of EN 13480-3 shall apply with the following additions/exclusions.

6.2 Time-independent nominal design stress

The design stresses for aluminium and aluminium alloys materials shall be in accordance with the Table 6.2-1.
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Table 6.2-1 — Design stresses for aluminium and aluminium alloy material

Grou.!rp according to Design stresses at design condition |Design stresses at test condition
able 5.2-1

21 S=[Rp104/1.9] JSeest = [Rp1,020/ 1.05]

22 S=min ([Ryo2,/ 1.5] or [Rm20/ 2.4]) Srest = [Rp0,2,20/ 1.05]

23 S=min ([Ry2:/ 1.5] or [Rm 20/ 3]) Jest = [Rypo,2,20/ 1.05]

Table 6.2-2 — Allowable design strength values for 6 000 series aluminium alloys in the welded
condition (see 5.6)

Material deslgnation to Value of ffor deslgn temperature (°C) not
EN 12392 exceeding
50 75 100 | 125° | 150 | 175°
EN AW 6060 40 40 40 38 - -
EN AW 6061 55 55 55 54 51 43

2 For maximum design temperature see 5.6. Values for 125 °C (EN AW 6060) and
175 °C (EN AW 6061) shall be used for interpolation only.

NOTE Data are derived from EN 13445-8.

6.3 Straight pipes
In general, straight pipes shall be designed in accordance with 6.1 of EN 13480-3:2002.
For Dy/D; > 1,2 Equation 6.3-1 may be used. In this case pipes shall be seamless or tested in accordance with

8.4.3 and 8.6 of this European Standard for z = 1,0 and the maximum allowable pressure p, shall be
determined as follows:

2 D 1
Pa =[ﬁ XRy, X ln(F‘i’J]x 15 (6.3-1)

For material group 21 Ry, o shall be used instead of Ry

6.4 Pipe bends and elbows

The standard method for calculation of bends and elbows for aluminium and aluminium alloys shall be the
method described in B.4.1.3 of EN 13480-3:2002, Annex B.

NOTE1 This clause should not be understood as to prohibit the other methods given in EN 13480-3, but to reflect the
actual situation at the bend manufacturers.

NOTE2 Also see 6.2.3 and Annex B, Equation B4.1-11 of EN 13480-3:2002.
6.5 Mitre bends

6.3 of EN 13480-3:2002 may be used for the design of mitre bends for aluminium and aluminium alloys.

Alternatively the method described in Equations 6.5-1 to 6.5-4 may also be used for multiple mitre bends for
aluminium and aluminium alloys according to Figure 6.5-1 with a maximum angle © of 22,5°, The pressure
limit given in EN 13480-3:2002, 6.3.1 is not applicable for this method.
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NOTE 1 Current experiences are available up to pressures of 63 bar for time independent design stresses, however
this does not prohibit the calculation of mitre bends to the given equation for use of higher pressures, but shows the
reference pressure for which mitre bends made of aluminium and aluminium alloys and designed to the rules are in safe
operation.

NOTE2  Source: FDBR Guideline, Design of power piping, July 1995

The following symbols apply for the alternative method in addition to those mentioned in Clause 3.
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Table 6.5.1 — Special symbols for subclause 6.5

Symbol Description Unit

& equivalent stress intensity N/mm? (MPa)
pad Maximum allowable pressure N/mm? (MPa)
d design inside diameter mm

@ See footnote @ in Table 3.2-1 of EN 13480-3:2002.

shall be met with regard to internal pressure loading, where with the smaller value of

B, -d
o'v=pa. 2—

by +0,5)sf
z

tan ©

d,te| 08- (div+e -e
n= 2 +

b

r2

" 2.-tan@

the value B, is found as follows

_ r-0,25-d,
i r—0,5-(div +e)

Figure 6.5-1 — Mitre bend

6.6 Socket welds

Socket welds may only be used for pipes DN 50 and below.

(6.5-1)

(6.5-2)

(6.5-3)

(6.54)
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6.7 Designing with transition joints

6.7.1 Design considerations
The use of transition joints shall be considered during design analysis. Transition joints should be treated as

elements within the piping and the designer should consider all the loadings likely to arise under the design
conditions.

6.7.2 Location of transition joints

A transition joint shall be positioned so that it does not undergo undue loading effects such as tensile and
shear forces or bending and torsional moments. Where appropriate, the transition joint fabricator shall provide
allowable loads or criteria for assessing pressure and combined external loads.

In general, positioning transition joints directly against piping elbows shall as far as possible be avoided.

6.7.3 Requirements for transition joints

Transition joints shall meet the requirements of Annex B.

7 Fabrication and installation

71 General
The requirements of EN 13480-4 shall apply with the following additions/exclusions.

NOTE Reference to EN 14717 may be useful to avoid and reduce the possible environmental impacts of aluminium
and aluminium alloy piping.

7.2 Material grouping

Aluminium and aluminium alloy materials and their grouping shall be in accordance with Table 5.2-1 of this
European Standard.

7.3 Tolerances

7.3.1 Welded pipes and connection dimensions of pipe fittings

Table 7.3.-1 applies for welded pipes fabricated in accordance with this European Standard. Connection
dimensions of pipe fittings (e.g. elbows, tees, reducers) shall comply with Table 7.3-1. Greater values may be
acceptable provided they are verified by design calculation.

NOTE 1 For pipeffitting to flange connection, see Table 9 of EN 1092-4:2002.

NOTE 2  Other tolerances may be applied, if specified by the designer (see 3.1.6 of EN 13480-1:2002).

NOTE 3 For tolerances of material fabricated to other European Standards, see applicable European Standard (e.g.
Clause 7 of EN 12392:2000, 5.9 of EN 1092-4:2002).
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Table 7.3-1 — Tolerances for welded pipes

Type of tolerance Tolerance Reference
Mean external diameter £15%
Out of roundness maximum 1,5 % for the ratio ¢/D < 0,01 EN 13480-4:2002, Equation
maximum 1,0 % for the ratio /D > 0,01 74.1-1
Wall thickness As for sheet, strip or plate EN 485-3; EN 485-4

Out of roundness shall be calculated in accordance with Equation 7.4.1-1 of EN 13480-4:2002.

The determination of the out of roundness need not consider the elastic deformation due to dead-weight of the
pipe.

7.3.2 Welded piping construction

5.6 of EN 13480-4:2002 is not applicable for piping in aluminium and aluminium alloys. Guidance for the
tolerances of piping spools made of aluminium and aluminium alloys is given in Annex A.

7.4 of EN 13480-4:2002 is applicable for aluminium and aluminium alloys, except 7.4.4 concerning induction
forming.

The requirements according to 9.9 of EN 13480-4:2002 shall apply with the following modification for
aluminium and aluminium alloys: Replace the reference to EN 25817 with EN ISO 10042.

7.4 Cutting and bevelling

In addition to the requirements of 6.1 of EN 13480-4:2002 the following shall apply for industrial piping of
aluminium and aluminium alloys:

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. Flame cutting is not permitted.

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 has not been adversely affected by the cutting process.

The 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.

7.5 Bending and other forming

7.5.1 General

The requirements of Clause 7 of EN 13480-4:2002 shall apply with the following additions/exclusions.

7.5.2 Definition of cold- and hot forming
Cold forming of material groups 21 and 22 shall be carried out at temperatures below 200 °C.

Cold and hot forming of material of group 23.1 is not allowed.

10
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Hot forming of aluminium and its alloys shall be carried out in a temperature range of 320 °C to 450 °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.

7.5.3 Heat treatment after cold forming

7.5.3.1 General

For heat treatment after cold forming the requirements of 7.2 of EN 13480-4:2002 are not applicable for
industrial piping of aluminium and aluminium alloys. For aluminium and aluminium alloys the heat treatment
shall be carried out as follows:

The heat treatment parameters 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;

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

d) the cooling shall be performed in still air, the cooling rate needs not to be controlled.
7.5.3.2 Flat products
For aluminium and aluminium alloys heat treatment shall be carried out in accordance with Table 7.5 -1.

Table 7.5-1 — Heat treatment of flat products after cold forming

Material groupss:azti:ording to Table Ratio of ;le(f;;mationd Heat treatment
21 <15% no
21 >15% yes?, annealing
22.1b, 22,25, 22 3b 22 4b <5% no
22.1b,22,2b 22.3b 22 4b >5% yes®, annealing

2 With levels of cold forming and a ratio of deformation above 15 % for materials of group 21 or above, if proof can
be fumished in specific cases that the residual elongation after rupture after cold forming remains at least 10 %,
then in these cases annealing is not required.

b 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 rupture after cold forming remains at least 10 %, then
in these cases annealing is not required.

4 For ¥, (%) for cylinders and cones see 7.13 of EN 13480-4:2002, for ¥, (%) for dished circular products see 9.2.1
of EN 13445-4:2002.

11
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7.5.3.3 Pipes

For aluminium and aluminium alloys heat treatment shall be carried out in accordance with Table 7.5-2.

Table 7.5-2 — Heat treatment of pipes after cold forming

Material groups according to| Mean bending External Heat treatment
Table 5.2-1 radius of the |diameter of the
pipe tube
o d,
21 21,3D, all diameters no
21 <1,3D, all diameters yes, annealing
2212 2227 22.3° 22.4° 225D, all diameters no
22,12, 2227, 22_33, 2242 <25D, all diameters yes, annealing

2 Elongation prior to foming > 14 %.

NOTE Ford, and r,, see Figure 7.2.2-1 of EN 13480-4:2002

7.5.4 Heat treatment after hot forming

For heat treatment after hot forming the requirements of 7.3 of EN 13480-4:2002 are not applicable for
industrial piping of aluminium and aluminium alloys. For aluminium and aluminium alloys the heat treatment

shall be carried out in accordance with Table 7.5-3 and as following:

The heat treatment parameters 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 10 min and 60 min depending on the ratio of

cold forming;

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

Table 7.5-3 — Heat treatment after hot forming

Material groups
according to Table 5.2-1

Hot forming conditions

Heat treatment

Heat treatment should be applied if the forming process of | Yes, annealing
the last forming stage is completed at < 300 °C.

21,22

300 °C.

No subsequent heat freatment should be applied if the | no
forming process of the last forming stage is completed above

12
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7.6 Welding

7.6.1 Welding personnel

The requirements according to 9.1 of EN 13480-4:2002 shall apply with the following modification for
aluminium and aluminium alloys: Replace the reference to EN 287-1 by EN ISO 9606-2.

7.6.2 Welding processes

The requirements according to 9.3 of EN 13480-4:2002 shall apply with the following modification for
aluminium and aluminium alloys: Qualification of welding procedure specifications (WPQR).

The requirements according to 9.3.1 of EN 13480-4:2002 shall apply with the following modifications for
aluminium and aluminium alloys: Replace reference to EN 288-3 by EN ISO 15614-2.

Furthermore, impact testing is not applicable for piping of aluminium and aluminium alloys, see 5.7 of this
European Standard.

Oxy fuel gas welding processes according to EN ISO 4063 are not permitted.

For qualification of welding procedures for EN AW 6061 material, the result of the tensile tests carried out in
accordance with EN 1SO 15614-2 shall show the following data with T = 1: minimum R,, = 165 MPa; minimum
RpO,Z =110 MPa.

7.6.3 Weld joint preparation

The weld joint preparation shall be in accordance with the applicable WPS.

Assembly and welding of socket welds shall be in accordance with Figure 7.6.3-1. It is important that the
1,5 mm internal gap is maintained prior to welding to allow for weld shrinkage and the fillet weld leg length

shall be 1,25 times the pipe minimum thickness calculated for pressure or 3 mm, whichever is the greater.

Where the size of fillet weld permits, it should be completed in two runs with the stop/start positions of the
second run staggered relative to the first.
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t = Minimum thickness calculated under consideration of the maximum allowable pressure
Figure 7.6.3-1 — Socket welds

7.6.4 Preheating

In addition to the requirements according to 9.11.1 of EN 13480-4:2002, the following shall apply for industrial
piping of aluminium and aluminium alloys:

Preheating of aluminium 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 moisture.
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For aluminium alloys containing 3,0 % or more magnesium an extended preheating and interpass time at
temperatures of 150 °C and above may result in grain boundary precipitation of Al;-Mg, disintegration in weld
areas.

7.6.5 Backing rings and backing strips

In addition to the requirements according to 9.12 of EN 13480-4:2002, the following shall apply for industrial
piping of aluminium and aluminium alloys:

Permanent backing strips shall not be used for longitudinal seams.

Permanent backing rings may be used for circumferential seams in all piping classes only under the following
conditions:

a) 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;

b) the inside of the piping is not subject to corrosion;

c) backing ring material shall be of the same aluminium sub group as the piping unless the combination of
other backing ring material has been proven by a WPQR according to EN ISO 15614-2.

7.6.6 Post-weld heat treatment (PWHT)

The requirements according to 9.14 of EN 13480-4:2002 are not applicable for industrial piping of for
aluminium and aluminium alloys. The following shall apply for aluminium and aluminium alloys:

a) stress relieving heat treatment is normally not necessary or desirable for welded aluminium piping except
there is a risk of stress corrosion due to the operation service. 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;

c) the heat treatment parameters (annealing) shall be in accordance with the material specification of the
material manufacturer or those as stated in 7.5.3 of this European Standard.

8 Inspection and testing

8.1 General
The requirements according to EN 13480-5 shall apply with the following additions/exclusions:
8.2 Formed pressure retaining parts

8.2.1 General
7.2.1 of EN 13480-5:2002 shall not apply to aluminium and aluminium alloys.

The requirements for testing and inspection specified below shall apply to all formed parts of aluminium and
aluminium alloys fabricated according to this European Standard.
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Formed parts, fabricated, tested and inspected according to EN 13445-8 can be used without any further
testing and inspection.

NOTE 1 If harmonized European Standards for formed parts (e.g. elbows, tees, reducers, welded pipes) are available
and requirements for testing and inspection are specified in these harmonized European Standards, the requirements of
the harmonized European Standards apply. At the time this European Standard was prepared, no such harmonized
European Standard is available.

NOTE2 Cold drawn tubes according to EN 754 and extruded tubes according to EN 755 are not considered to be
formed parts manufactured under this European Standard. For these tubes, the requirements of EN 754/EN 755 apply.

The tests specified in the European Standards for the base material shall be performed for the base material.

8.2.2 Testing of formed parts
The requirements according to 7.2.4 of EN 13480-5:2002 shall not apply to aluminium and aluminium alloys.

The following examinations shall be carried out on formed parts of aluminium and aluminium alloys:
a) verification of wall thickness,
b) dimensional check (ovality, angle of bend etc.),

¢) examination for surface imperfection (VT).

8.2.3 Destructive testing of formed and heat treated parts
The requirements according to 7.2.5 of EN 13480-5:2002 shall not apply to aluminium and aluminium alloys.

Testing shall be performed to verify the heat treatment. If heat treatment is not required by Table 7.5-1 and
7.5-2 after cold forming, no mechanical tests are required in respect of forming.

Destructive testing shall be performed for hot formed parts, and cold formed parts with subsequent heat
treatment for piping with DN > 25,

One test shall be performed for parts of the same cast, wall thickness range and heat treatment lot. The wall
thickness range shall be by + 20 % of the average wall thickness of the parts. The tests specified in
Table 8.2-1 shall be performed.

Table 8.2-1 — Destructive testing of formed and heat treated parts

Size of formed part Type of test Testing criteria Requirements
Tensile test Tensile strength Tensile strength as for the EN base
and elongation material standard and elongation after
after rupture/fracture > 10 % (see 5.2 of this
DN < 100 ruptureffracture European Standard)
or
Flattening test ® 5.3.6 of EN 12392:2000, Table 3
EN 12392:2000
Tensile test Tensile strength Tensile strength as for the EN base
DN > 100 and elongation material standard and elongation after
after ruptureffracture > 10 % (see 5.2 of this

rupture/fracture European Standard)

28 The flattening tests are performed if tensile test specimen cannot be obtained from the formed part. The flattening tests
are performed over the full section of the formed part.
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8.3 Welding
The requirements according to 7.3.1 of EN 13480-5:2002 shall apply with the following modification for

aluminium and aluminium alloys: Replace reference to EN 287-1 and EN 288-2 with references given in 7.6.1
and 7.6.2 in this European Standard.

8.4 Visual and non-destructive testing of welds

8.4.1 Application of NDT

The requirements according to 8.1.1.1 of EN 13480-5:2002 shall apply with the following modification for
aluminium and aluminium alloys: The method for surface testing shall be PT.

8.4.2 Circumferential, branch, socket and seal welds

The requirements according to 8.2 of EN 13480-5:2002 shall apply with the following additions/exclusions for
aluminium and aluminium alloys:

In 8.2.1 b) of EN 13480-5:2002 replace reference to material groups 1.1, 1.2 and 8.1 with material groups 21,
22 and 23.1.

The extent of VT and NDT for circumferential, branch and seal welds shall be in accordance with Table 8.4-1.

Table 8.4-1 — Extent of testing for circumferential, branch, socket and seal welds

Materlal | Piping w:IIcIIs CIrCI:A’n;I;::ntIaI Branch welds Socket welds Seal welds
Group | Class mﬂrf;‘c: v::Ll;r:;:tgnc Surface testing Volumetric testing f:;tf:‘o: zlsurfa::
\2) PT RT/UT Branch e | PT Branch e, |RTUT e PT e PT
% % % diameter | mm | % diameter |mm | % mm % mm %
| 0 5" 0 Al 0 0 0
21,22 1l 100 0 5 Al 0 0 Al 5 All 5
m 0 10 o | >pN1oo [>15] 10 N/A 5
| 5 5° 5 Al 0 5 5
231 1l 100 5 10 Al 10 0 All 10 | Al 10
m 5 25 10| >oNso [>7] 10 N/A 10

®  For weld configurations and dimensions, where UT or RT does not allow a clear assessment, PT shall be carried out

8.4.3 Longitudinal welds and spiral welded tubes/pipes

The requirements according to 8.3 of EN 13480-5:2002 for longitudinal welds shall apply with the following
additions/exclusions for aluminium and aluminium alloys:

The extent of VT and NDT for longitudinal welds and spiral welded tubes/pipes shall be in accordance with
Table 8.4-2.

For material group 23.1, longitudinal welds and spiral welded tubes/pipes are not permitted.
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Table 8.4-2 — Extent of VT and NDT for longitudinal welds and
spiral welded tubes/pipes

Joint coefficient VT PT RT or UT
z % % %
Z2<0,7 100 0 0
0,7<Z<0,85 100 0 10
0,856<Z2<1,0 100 0 100

8.5 VT and NDT Methods

The requirements according to 8.4.1 and 8.4.3 of EN 13480-5:2002 shall apply with the following
additions/exclusions for aluminium and aluminium alloys: Subclauses 8.4.2 and 8.4.4 shall not apply.

Techniques, methods, acceptance criteria for welds in aluminium and aluminium alloys shall
follow the European Standards given in Table 8.5-1 and the notes given in Table 8.5-1.

RT is first preferred for ¢, < 8 mm and least preferred ¢, > 40 mm. For automatic ultrasonic testing of
aluminium and aluminium alloys UT is first preferred for e, > 4 mm.
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Table 8.5-1 — Techniques, methods, acceptance criteria

Technique
(abbreviations)

Methods

Acceptance criteria

Visual inspection (VT)

EN 970

EN I1SO 10042 :2005
Acceptance level B2

Radiography (RT)

EN 1435:1997 class BP

EN ISO 10042:2005
Acceptance level B°

Ultrasonic Testing (UT)

Manual UT, EN 1714

For thickness e, (mm)
4<e,<40class A
40<¢,< 100 class B

e, 2100 class C
Automatic UT, EN 10246¢

EN 1712 :1997
Acceptance level 24

Penetrant Testing (PT)

EN 571-1 + testing parameters of
EN 1289:1998, Table A.1

EN 1289:1998
Acceptance level 2

2 For imperfections No. 502 (excess weld metal for butt welds), 503 (excessive convexity for fillet welds), 5214
(excessive throat thickness for fillet welds), 504 (excess penetration), 507 (linear misalignment, for circumferential

welds only) according to EN ISO 10042: level C is sufficient.

b However, the maximum area for single exposure shall correspond to the requirements of Class A of EN 1435,

For imperfections No 2016 (Wombholes isolated), 303 (Oxide inclusion), 3041 (Tungsten inclusion), 2011 (Pore
isolated) according to EN ISO 10042, level C is sufficient.

No planar imperfections accepted. For ¢, > 60 mm UT shall include examination for imperfections perpendicular to the
surface in accordance with EN 583-4.

EN 10246 applies to NDT of steel tubes. Until an NDT European Standard for automatic ultrasonic testing of
aluminium and aluminium alloy materials is issued, EN 10246-9 and EN 10246-16 shall be used as reference
standard for acceptable method of automatic ultrasonic testing of aluminium and aluminium alloy materials according
to this European Standard.

8.6 Production test plates for welded pipes

Production test plates are required for welded pipes manufactured according to this European Standard in the
case of joint coefficient of 0,85 <z < 1,0. If a joint coefficient of 0,85 or less is specified by the designer, no
production test plates are required.

The number of test plates specified under a) or b) takes into account the tolerance of a material group to weld
procedure variables, the welding process and the quality requirements for welding.

a) For aluminium materials of groups 21, 22.1, 22.3 and 22.4 production test plates in accordance with

Table 8.6-1 shall be required, if all of the following requirements are met:

— the quality requirements of EN 1SO 3834-2 or EN I1SO 3834-3 are fulfilled;

— the welding process is fully mechanised (see 1SO 857-1) ensuring that the welding procedure is
applied consistently,
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— the wall thickness ¢, < 30 mm.

b) Unless the requirements for production test plates given in a) apply, for all material production test plates
are required for each lot of welded pipes. A lot is defined as 100 m or fraction thereof of all pipes of the
same material and temper as well as the wall thickness range qualified in the WPQR. After 10
consecutive test plates have successfully passed the test, testing can be reduced to 200 m or fraction
thereof. After further 10 consecutive test plates have successfully passed the test, testing can be reduced
to 500 m or fraction thereof, but at least 1 production test plate per year shall be tested.

Table 8.6-1 — Production test plates for welded pipes according to 8.6 a)

Longitudinal welds Spiral welds

One test plate per 200 m2 or a fraction thereof of | One test plate per coil but at minimum one test plate per
longitudinal welds for the same material and temper max [25 pipes; 375 m weld length]

& After 10 consecutive test plates have successfully passed the test, testing can be reduced to 300 m of longitudinal welds. After
further 10 consecutive test plates have successfully passed the test, testing can be reduced to 500 m of longitudinal welds, but at
least 1 production test plate per year shall be tested.

If production test plates are required either by a) or b) the tests specified in Table 8.6-2 shall be performed
and the given acceptance criteria shall be met.

Table 8.6-2 — Required tests and acceptance criteria for production test plates

Required test Acceptance criteria
1 face bend test FBB according to EN 9102 According to EN I1SO 15614-2
1 root bend test RBB according to EN 9102 According to EN ISO 15614-2
1 transverse tensile test according to EN 895 According to EN ISO 15614-2
1 macroscopic examination according to EN 1321 According to EN ISO 15614-2
8 2 side bend tests SBB for e, > 12 mm

9 Final assessment and documentation

9.1 General

The requirements according to Clause 9 of EN 13480-5:2002 shall apply with the following
additions/exclusions for aluminium and aluminium alloys:

9.2 Pneumatic pressure test

The requirements according to 9.3.3 of EN 13480-5:2002 shall apply with the following additions/exclusions
for aluminium and aluminium alloys:

a) The pneumatic test pressure shall be in accordance with 9.3.3 of EN 13480-5:2002. Piping subject to this
pressure shall be located in an enclosed and restricted area and adequate measures being taken to
prevent parts shooting away in the case of explosion. Alternatively the piping shall be located in an area
enough far away from any individuals (public or manufacturers employees) such that in the case of
explosion, people will not be affected by the blast (This does not include damage from projectiles).
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b) Alternatively a test may be performed at a test pressure of 1.1 times the maximum allowable pressure.
Before initial pressure tested, NDT (UT or RT, see Table 8.5-1 of this European Standard) shall be
performed as shown in Table 9.2-1.

Table 9.2-1 — Extent of NDT in case of pneumatic pressure test according to 9.2b)

Type of weld Extent of NDT
Circumferential welds 2; 10 %P¢ RT or UT,
branch and nozzle welds DN > 100 cross sections with longitudinal welds to be covered
Branch and nozzle welds DN < 100 and socket welds Material groups 21and 22 5 % PT
Material group 23.1 20 % PT
Longitudinal welds, if not already subject to a NDT or 100 % RT or UT
pressure test at the pipe manufacturer's premises

a8 See footnote a in Table 8.4-1.

b Up to DN < 600, 10 % of welds to be tested 100 %, from DN > 600, 10 % of the total length of welds.

¢ 25 % for circumferential welds for material group 23.1 for piping class IIl.

Where, during pneumatic test, the piping has been subjected to the pressure in accordance with 9.2a) of this
European Standard, Equation 9.3.3-1 of EN 13480-5:2002 shall apply for the inspection pressure.

Where the alternative 1.1 times the maximum allowable pressure has been used in accordance with 9.2b) of

this European Standard, the pressure shall be dropped to the maximum allowable pressure for inspection of
the piping.

9.3 Documentation for components

This clause is applicable if the component manufacturer supplies single components manufactured under the
provisions of this European Standard to other parties.

Components which are manufactured from materials such as plates, coils and bars shall meet all the relevant
requirements of this European Standard related to the manufacturing process used; for instance in the
manufacturing of welded dished ends or welded pipes.

In order to prove the conformity to this European Standard of the pressure equipment containing the
component, the equipment manufacturer shall obtain either the documents a) to f) from the component
supplier:

a) Inspection documents (of the plates, coils, bars ...), and as relevant,

b) Non Destructive Testing reports,

c) Destructive Testing reports,

d) heat treatment information,

e) for welded components, a statement that welding procedure approvals and welder/welding operator
approvals conform to the requirements of this European Standard,
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f) for components with NDT, a statement that NDT operator qualifications conform to the requirements of
this European Standard.

or this information in the form of a component certificate.

Under 9.3 e), the component manufacturer shall also state that the welders/welding operators and welding
procedures are approved by a recognized third party, if the components are ordered for piping classes Il and
1l

Under 9.3 f), the component manufacturer shall also state that the NDT operator qualification is approved by a
recognized third party, if the components are ordered for piping class Ill.

If further information/documentation is required, the equipment manufacturer shall specify this in the
component order.

NOTE 1  Forgings (including forged flanges), castings and seamless tubes are generally considered to be materials.

NOTE2 Current practice may require components to be delivered with certificates based on EN 10204 or
corresponding requirement, when they are placed on the market as such.

NOTE 3 See EN 764-5 for inspection documents.

NOTE 4  Forrecognized third party see EN 764-3.
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Annex A
(informative)

Dimensional tolerances

Guidance for the tolerances of piping spools made of aluminium and its alloys is given in Table A.1, for all
diameters.

Table A.1 — Tolerances

Dimensions number according to Figure A.1

Dimenslon 1 Dimension 2 Dimension 3 |Dimenslon 4|Dimenslon 5|Dimenslon 6
1 o 1 o 1 o
max. max. max.
. 5 mm 5mm 5mm
EN ISO 13920, class B See 7.4 of EN 13480-4: 2002 +3mm at bolt at flange
circle periphery
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Dimension No 1:

Dimension No 2:
Dimension No 3:
Dimension No 4:
Dimension No 5:

Dimension No 6:

24

face-to-face dimensions; centre-to-face dimensions; location of attachments; centre-to-centre
dimensions.

out-of-roundness of bends

lateral translation of branches or connections.

rotation of flanges, from the indicated position, measured as shown.
bevels on butt weld or plain ends — state diameter to which bevel applies.

out-of-alignment of flanges from the indicated position, measured across the full gasket face diameter.

Figure A.1 — Dimensional details of spools
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Annex B
(normative)

Transition joints

B.1 General

This annex shall apply for transition joints.

The transition joint shall join aluminium and aluminium alloys to austenitic stainless steel piping or equipment.
A fransition joint is a prefabricated, non-separable, component consisting of dissimilar metal parts.

A transition joint is a component that is used to join items of pressure equipment together in situations where a
permanent leak tight joint is required and fusion welding cannot be used because the materials are
incompatible with regard to fusion welding.

Transition joints may employ several metallic materials in the metallurgical bond interface. Care shall be taken
to ensure that materials used in the interface are compatible to the fluid service and design temperature of the
transition joint.

A ftransition joint does not rely on flanges or bolting to maintain leak tightness although some designs of

transition joint may be provided with additional external mechanical reinforcement to protect the bond interface
from external forces and moments.

B.2 Materials

For the ends of the transition joints aluminium and aluminium alloys (base metal 1) according to Clause 5 and
austenitic stainless steel (base metal 2) according to EN 13480-2 shall be used.

B.3 Design

The ends of the transition joints shall be calculated to withstand at least the same pressure as the connected
piping using the design rules of the applicable clauses in EN 13480.

The transition joint shall withstand a pressure of 4 times the design pressure without leakage.

B.4 Permanent joining process

The dissimilar metal parts of a transition joint shall be joined by explosion bonding, friction welding or special
forging processes.
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B.5 Testing
B.5.1 Qualification testing (QT)

B.5.1.1 Qualification of permanent joining process

In order to reduce the number of qualification tests, transition joints shall be grouped on the basis of diameter
as shown below.

— Group| DN < 100.

— Group Il 100 < DN < 400.

— Group llIIDN > 400.

Qualification testing shall be carried out on a minimum of two samples out of groups | to lll. The qualification
test shall cease to be valid if relevant aspects of the design or the manufacturing process or the material sub-

group (see Clause 5 and EN 13480-2) combinations are changed.

Testing methods, test conditions and scope shall be in accordance with Table B.1-1.

B.5.1.2 Procedure for thermal shock testing of transition joints
Thermal shock testing shall include immersion in liquid nitrogen to cool down the transition joint to - 196 °C

followed by total immersion in hot water (7> 80 °C). The joint shall be retumed to room temperature (usually
by immersing in cold water) before the test is repeated. A minimum of 5 thermal cycles is required.

B.5.1.3 Qualification of personnel
Personnel for carrying out permanent joining shall be qualified to the satisfaction of the relevant parties.

Qualification of personnel NDE and Visual Inspection shall be in accordance with 8.4.3 of EN 13480-5:2002.

B.5.2 Component testing (CT) of production joints
Each transition joint shall be subject to inspection and testing.

Testing methods, test conditions and scope shall be in accordance with Table B.1-1.

B.6 Marking

Each transition joint shall be marked by electrochemical etching, engraving or laser marking with the following:
— transition joint fabricators name or mark;

— material designation or material number (on base metal 1 and 2 sides);

— unique reference number.

A tag shall be firmly attached to the transition joint with a good visible warmning regarding the temperature
limitation (if any) at the bond interface during welding.
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B.7 Documentation

For all transition joints, independent of material and size, inspection documents according to EN 10204 shall
be delivered, showing the results of all required tests.

The inspection document shall include a statement that all requirements of the applicable specification and
this annex have been met.

If further information or documentation is required, the purchaser shall specify this in the order.

The inspection documents for base metal 1 and 2 shall be attached.

B.8 Protection against overheating

The bond interface of a transition joint may be temperature sensitive and stringent measures shall be taken by
the manufacturer of pressure equipment to control and limit the maximum temperature of the interface in
accordance with the transition joint fabricator’s recommendations.

Each transition joint with temperature sensitive bond interface shall be provided with a thermal sensitive
indicator. The indicator shall enable the welder to check the temperature which shall be within the given limit.
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Table B.1-1 — Testing of transition joints (T.J.)

Test; requirements /

Id.-No. test standard Scope for QT | Scope for CT Test conditions
1 Destructive tests®
1.1 Testing specified under either
Id.-No. 1.1a or 1.1b B B
1.1a Impact test for notch
orientation along each of the
bond interfaces; 1 set each 1 seteach | Test temperature: Ambient
Ky 2 14 J (single), 2 18 J
(mean) /EN 10045-1
1.1b Metallographic evaluation of
micro section (each bond
interface); requirements see 1 B 200X
footnote®
1.2 Side bend test (Not applicable
ggo,s%efliilzfgrgllnngor::;%isss/), 2 ) Test temperature: Ambient
EN ISO 7438
1.3 Hydrostatic pressure proof 1T.J. out of T.J. thermally cycled®
test; 4 x design pressure gromljpll R - Test temperature: Ambient
Y In combination with Id.-No. 2.4
1.4 Tensile test in z-direction®; Specimen shall include base metal 1
tensile load = base metal 2 o and 2
1/EN 10002 Specimen thermally cycled®
Test temperature: Ambient
2 Non-destructive tests
2.1° UT after each explosion UT with normal beam, @ 25 mm,
clad;> 50 % full scale echo 2,25 MHz
/ EN 583 100 % 100 % No disbonding permitted in plate
areas, which are to be used for the
T.J. machining
2.2 Helium leak test of T.J.; c
8 ; T.J. themally cycled® for QT
',eé',ﬁ |:]a7tc;9< 10" mbarl/s 2 all Test temperature: Ambient
2.3 Dye penetration test of T.J.; T.J. thermally cycled® for QT
E“ 51-,3??1 acceptance level 1/ 2 all Test temperature: Ambient
24 Pressure test; T.J. thermally cycled®for QT
1,43 x design pressure 1 alf Test temperature: Ambient
in combination with Id.-No. 1.3 for
QT
3 Visual examinations of transition joints
3.1 Visual examination;
free from foreign material, .
corrosion or agy flaws All test pieces 100 % )
> 0,3 mm
3.2 Dimensional check All test pieces 100 % -
3.3 Check of markings All test pieces 100 % -
® For explosion clad T.J. each finally clad plate (except for Id.-No. 1.3).
® No non-metallic phases or inclusions, no pores or other not binding areas, full bonding of joint metals.
° SeeB.5.1.2
d Alternatively testing in accordance with Id.-No. 2.4 / CT.
¢ For explosion clad T.J only
fg If testing according to Id.-No. 1.4 / CT is not performed.

Id.-No 1.3 shall be 7 times the test pressure.

For special forging process alternatively, this test may be waved. In this case the test pressure according to
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Relationship between this European Standard and the Essential

Requirements of EU 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 Directive 97/23/EC.

Once this standard is cited in the Official Journal of the European Communities 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 Directive 97/23/EC

Clauses of this European

Content

Pressure Equipment Directive

Standard 97/23/EC, Annex |
5 Provision and consideration of 2.2.3 (b), 5" indent
appropriate material properties
5.3,5.7 Materials sufficiently ductile and 41 (a)
tough
54,72,74,75,7.6, Material suitable for intended 4.1 (d)

Annex B processing procedure

5.6 Ambient and operational 2.2.1, 2" indent
temperatures

6, Annex B Design for adequate strength 22

6.2 Nominal design stress 71.2

6.3,6.4,6.5,6.6 Calculation method — Design by | 2.2.3 (a)
Formula (DBF)

7.6, Annex B Operating procedure to carry out | 3.1.2
permanent joints
Qualified personnel to carry out 3.1.2
permanent joints

74,76.3,7.6.5 Preparation of component parts 3.141

7.5 Forming 3141

7.5.3,7.5.4,7.6.6 Heat treatment 3.1.4

8.4,86 Appropriate joint factors 2.2.3 (b), 6" indent

8.4, 8.5, Annex B Internal and surface defect 3.21

8.4.3,8.6 Joint efficiency 7.2

9.2, Annex B Proof test 3.2.2
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WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within
the scope of this standard.
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MpunoxeHune A.A.
(cnpasoyHoe)
MepeBop eBponeiickoro craHaapta EN 13480-8 : 2007

1 ObsacThL NpUMeHeHNA

Hacrosmmii EBporefickuit crangapr ycraHaBIMBacT TpeGOBaHMS i CHCTEM IPOMEIILICHHBIX
TpyOOIIpOBOZOB, M3rOTOBIEHHRIX M3 alIOMUHHS H alIOMAHHEBEIX CIUIaBOB, B Ka4eCTBE
JONONHEeHKA K o6muM TpeGoBanusaM, coracHo cepum crangaptoB EN 13480 u CEN/TR 13480-7.

2 HopMaTHBHBIE CCBIIIKH

Jlanee npuBeneHEl JOKYMEHTHI, ABIAIOMUECS 00A3aTeILHRIMY I IPHMCHEHUS 3TOT0 CTAHAApTA.
Ji maTUpOBaHHEIX CCHUIOK HE OTHOCATCA K NaHHOM Imybmmkamu Hacrtosmero EBporeiickoro
cTaHmapTa ux Oonee MO3NHHWE W3MEHEHHA WIM nepepabotku. U HERaTHPOBAaHHBIX CCHUIOK
JeHCTBYIONMM SBIAETCA MOCIENHES H3JaHUE COOTBETCTBYIOIIETO HOPMAaTHBHOTO AOKYMEHTA
(BKIIFO9as U3MEHEHHMA).

EN 485-3 Jlucmul, nonocet u niuMbL U3 ATIOMURUA U ARTOMUHUESHIX chaasos. Yacmeb
3. Jlonycxu na popmy u pasmeper ons 2opsuezo npokama.
EN 485-4 JIucmvl, nonocel u RAUMBL U3 ANIOMUHUS U QTIOMUHUesbIX cnaaeos. Yacme

4. [lonycxu na gpopmy u pasmepol 011 X0100H020 npokama.
EN 571 -1:1997 Hepaspywarowuii xonmpons. Kanunnapuwiti KoHmpone.
Yacmw 1: Obwue npunyunei

EN 573-3:2003 Amomunuil u anromunuessle cniagel. Xumuueckut cocmas u gpopma
degopmuposannwix usdenuti. Yacmo 3. Xumuuecrkuii cocmas.

EN 583 Hepaspywatowuii konmpone. Yaempazeykoeou KOHMpos.

EN 895:1995 Konmponw paspywarowuii ceapnuvix coeOuneHuti Memaniuieckux
mamepuanos. Ilonepeunoe ucnvimanue na pacmsiicenue.

EN 910:1996 Kormponv paspywarowuil ceapruvix coeOuHeHui Memaniuieckux
Mmamepuanos. Hcnvimanus na cmamuyeckuti uz2ub.

EN 970:1997 Konmponw nepaspywaiowuii ceaproix coedunenuti. Busyanvnuiti
KOHMpOTb.

EN 1289:1998 Koumponv nepaspywatowpuii céapruix coeounenuti. Koumpono ceapnuvix
COEOUHEHUL NPOHUKAIOWUMY HCUOKOCHSAMYU. YPOBHYU npuemKu.

EN 1321:1996 Konmponw paspywarowutl c8apHuix cOeOUHEHUH MeMaiIUYecKux

Mmamepuanos. Mukpockonuseckue u MaKpoCKONU4ecKue UuCHoimanus
CBAPHYBIX WEOE.

EN 1435:1997 Hepaspywarowuii konmpone ceéaphuvix coedunenui. Paduozpagpuyeckuil
KOHMPOIb COEOUHEHUL, BbINONHEHHBIX C6APKOY NAAGNEHUEM.

EN 1712:1997 Koumponw nepaspywarowuii ceaprvix coedunenuii. Yaompa3zeykoeoi
memod. I'panuyvr donycmumocmu,

EN 1714:1997 Koumponv nepaspywarowuii ceapnvix coedunenutl. Yiompa3sgyxoeoti
Memoo.

EN 1779 Koumponv 2epmemuunocmu - Pyxoeoocmeo x evibopy memooa.

EN 10002 Mamepuanvt memannuseckue. Hcnvimanue na pacmsicenue.

EN 10045-1 Mamepuanvt memannuueckue. Hcnvimanue na yoap no Llapnu. 9acme 1.
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Memoo ucnvimanus

H30enun memannuueckue. Tunvi akmos npuemouHo20 KOHMpPONA.
Tpybonpoeoodv: npomviuunennvie memanauyeckue. Yacmeo 8.
Hononnumenvrvie mpebosanus k mpybam u3 amiOMUHUSL U ATIOMUHUEE020
cnaaea.

CmanvHbie mpybonpo6oost u pumunzu 018 CmanbHulx mpybonpoeooos.
Obpabomannvie uzoenus. CneyuanvHvle mpeboeanus Kk u30enuam ons
uz2omoenenus ycmpoticms, pabomarowux noo 0agneHuem.

Cocyowl, pabomatowjue noo 0aenernuem 6e3 02He8020 NOOB0OA MENAONTLL.
Yacme 4. Hzzomoenenue

Cocyoul, pabomatowjue nod daenernuem, 6e3 0zHe8020 nOOBOOA MENIOMBL.
Yacms 8. [Jononnumenvrsie mpebosanus k cocyoam, pabomaiowsum noo
OaesneHueM, U3 ANIOMUHUA U ATIOMUHUEELIX CNILA608

Tpybonpoeodv npomeiunennvie memannuveckue. Yacmo 1. Ocrosnvie
nonojcenus

Tpybonpoeoov: npomviuunennvie memanauyeckue. Yacmo 2. Mamepuanvt
Tpybonpoeoov: npomviuinentvie memanauyeckue. Yacmo 3.
Ilpoexmuposanue u pacyem

Tpybonpoeodel npomvrunennvie memannudeckue. Yacmo 4. Hzzomoenenue
U MOHmaxc

Tpyb6onpoeodvi npomeruunennvie memanruueckue. Yacme 5. Hcnvimanus u
KOHmMpOnb

Tpybonpoeoouvt npomsiunertvie memanauieckue. Yacme 7. Pykoeoocmeo
no npoyedypam oyeHKYU COOMBEMCImeus

Tpebosanus k kavecmay ceapxu memannos niagnenuem. Yacmo 2.
Bcecmoponnue mpebosanus

Tpebosanus K kadecmey céapxu Memannos naaenenuem. Yacmo 3.
Tunogvie mpetoganus

Ceapxa u cmedicrble npoyeccel. Homenxkaamypa npoyeccos u CColio4HbIX
HoMepos

Mamepuanvt memannuuecxue. Hcnvimanue Ha uzzub
Keanupurxayuonnwie ucnoimanus ceapwuxos. Ceapra nnaenenuem. Yacmo
2. Amtomunuti u aniomuHuessle Cnaaebl

Caapka. Coedunenus us anoMunust U QIIOMUHUEBBIX CRIABOS,
8bINONHeHHble 0Y2080U C8APKOU. YpOoaHU KAYECMEa 8 3a8UCUMOCIY OM
Oeghexmos

Caapxa. Pyxosodcmea, kacaiowjuecs cCucmembl ZoynRnupo8anis
MEMANNULECKUX MAMEPUATLO8

Konmponwv npoyecca ceapxu. 9acmo 2. [{y206as ceapxa aniomMuHus u
ANIOMUHUEBLIX CHIABO8

3 TepMuUHEBI, ONPeAeiEHAs, CHMBOJBI U ¢AHHANLI H3MEPEHHS

B memix Hacrosmero Espomeiickoro CraHmapra NpHMEHSIOTCS CHEAYIOIINE TEPMUHEI U
OIpeJielIeHNs, CUMBOJIEI M €IMHHITEI M3MepEHHA YCTaHOBIeHHEIe cTanmapToM EN 13480:2002 1-5.
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4 Oo0mue TpeGoBannsa
Jomkael npuMenaTbes obmrre Tpeboanmst EN 13480 — 1.

5 Marepnansi

5.1 Obwue nonocenusn

Jomxael npuMensaTees TpeboBarus EN 13480 — 2 co cneayiommmu JoMOTHEHHAMHE /
HUCKIIIOYCHUSIMU

5.2  Cucmema zpynnupoeku mamepuanos

Ilpunoxernue A crasmapra EN 13480-2:2002 He nmpuMEHHMO K aJIIOMAHHIO M AJFOMHHHWEBHIM
cmraBaM. MaTepuaibl, JOMYCTHMEIE IS HM3TOTOBIEHUS NPOMEIIICHHBIX TPyOONpOBOJOB W3
AMOMUHAS W ATIOMHHHMEBHIX CIUIABOB JOJDKHEI COOTBETCTBOBATH MaTepHalaM, IPHBEIEHHEIM B
Tabmure 5.2-1.

JIro6as dopma npoxykra, umetomasca B EN 12392:2000, cooTBeTcTBYION[as MaTepHary B 9TOH
TabIIMe IpH NPUEMIEMOM XapaKTepe TOAMTCA JUIA H3TOTOBICHHA COTNIACHO JIAHHOMY
eBponeiickoMy cTaHAapTy. MHbIe MaTepHaikl, He ONpe/ielleHHBIe 31eCh, MOTYT MCIIONB30BaThCA B
COOTBETCTBHH C JOTOBOPEHHOCTBIO MEXKAY 3aHHTEPECOBAHHBIMH CTOpPOHaMH (cM. 4.3 craHmapra
EN 13480-2:2002) B cimy4ae, ecilM OHH OTBe4aloT TpeOboBaHMAM 5.2 M 5.3 3TOro craniapra, OpH
odopmnerun Ocoboii onenku Marepuanos (cM. EN 764-4).

Tadanna 5.2-1 — Cucrema rpynnapoBanus, ocnosanaas Ha CEN ISO / TR 15608:2005 u
JONyCTHMBIE JJIsl H3TOTOBJIeHHA MaTepHAJILI Ha ocHoBaHuH EN 12392:2000 ¢
HCIOoJIb30BaHHeM HoMepoB EN AW coritacno EN 573-3
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I'pymn (Hoarpyn |Tun amoMuHEs B O6o3navenne
a na AMIOMHHHEBEIX Homep EN AW [Xamuueckmii  |Ormycx
CILIABOB CHMBO
21 YucTEIiA aIFOMHHHIA C ENAW-1050A |EN AW-AI99,5 |O,H111,H112
coepxKaHueM ENAW-1070A |EN AW-AI99,7 (O,H111,H112
BrnoueHwif iy civraBa [ENAW-1080A [EN AW-AI O,H111,H112
He 6oxnee 1% 99.8(A)
22 He noanarormuecs TemmoBoii 06paboTke CruraBhl
22.1 AJIOMHHHEBO- EN AW —3003 |EN AW-AI O,H111.H112
Mmaprannessie ciutassl  ([EN AW-3103  [MnlCu O, H111.H112
EN AW-3105 |EN AW-AIMnl (O, H111
EN AW-AI
MnO,5Mg0,5
222 AIOMHHHEBO- EN AW-5005 |EN AW-AI O,H111,H112
MArHVEBEIE CILIABEI C ENAW-5005A |Mgl(B) O,H111,H112
coaepxaaneM Mg He EN AW-5050 |EN AW-AIMg |O,H111
6onee 1,5% 1(C)
EN AW-AI Mg
1.5(C)
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22.3 AIOMHHHEBO- EN AW —5049 |[EN AW-AI O,H111,H112
MATHHEBEIE CILIABEI C EN AW -5052 |Mg2MnO,8 0, H111,H112
conepxamueM 1,5% < EN AW-5154A |[EN AW-AI 0O,H111,H112
Mg<3,5% EN AW - 5251 |Mg2,5 O,Hl111,H112

EN AW — 5454 |[EN AW-AI O,Hl111,H112
EN AW - 5754 [Mg3,5(A) O, H111, H112
EN AW-AI Mg2

EN AW-AI
Mg3Mn(A)
EN AW-AI Mg3

224 AIIOMMHHEBO- EN AW-5083 |EN AW-AI O,H111.H112
MAarHUEBEIE CTUIaBHI C EN AW-5086 |Mg4,5MnO,7 O, H111
conepxanueM Mg > EN AW-Al Mg4
3,5%

23 Tlopmaromuecs TemIo0Boi 06paboTKe CIUIABH
23.1 AmomuHreBo-MarHueBo-[EN AW 6060  [EN AW-AI MgSi |T4°
KPEMHYCBEIC CILTABEI EN AW 6061 [ENAW- T4°, T6C
AIMglSiCu
TOJIBKO U1 GeCIIOBHEIX TPYG M npodmnei
TONBKO 1A GecIOBHEIX TpyO U dlaHmes
TOJIBKO A7IA (hiaHIeB

5.3 Yonuuenue npu paspywenuu

AmoOMHHHH ¥ aNOMMHHEBEIE CIUIABEI, TNPHMEHAEMBIE JUIA YacTeil TNPOMEINLICHHOTO
TpyOONpoBO/ia, KOTOpPEIE MOABEPTalOTCS XONOAHOMY (GOPMOM3MEHEHHIO, JIOIDKHBI TIPOABIATH
yKa3aHHOE MHHAMAILHOE YIIMHCHHUE IIPA Pa3pyNICHAN, H3MepaeMas Ha H3MEPHTEIbHOM Oase

L, =565S,

310 > 14% B IPOZONGHOM HIM HONEPEYHOM HANPABICHUM, KAK ONPEACICHO TECXHUICCKUME
TpeOOBaHUAME K MaTepHanaM.

AmoMHHUE ¥ QIIOMHHUCBHIC CIUIaBBl, IPEMCHAEMEIC [UII YacTef TPOMEINLICHHOTO
Tpy6ompoBojia, KOTOPLIE HE MOJBEPraloTCA XOIOAHOMY (opMOM3MEHEHUI0 (HampuMmep, (IaHIE
OPSMOTOo KanuOpOBaHHS M COIUIA), NO/DKHEI IIPOSBIATE YKa3aHHOE MHUHUMAIBHOE YUIMHEHHE IIPH
pa3pylIeHIH, H3MepsaeMas Ha U3MEPUTENBHOI Oase

L, =5,65/S,

310 > 10% B NPONOILHOM HIM IONEPEYHOM HANPABICHHW, KaK OMPENEICHO TEXHHYECKAMH
TpeGOBaHMAMH K MaTepUajaM.
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5.4 Xumuueckuii cocmasg
XUMIYECKHH COCTaB JOIDKEH COOTBETCTBOBATh TEXHHYESCKMM TpeGOBaHMAM K MarepuanaM. Bce
MaTepHalIkl JOJDKHE HMETh MAKCUMATLHOE CoepiKanue cBHHNA 150 MKT/T.

IIPUMEYAHUE B m. 5.1.3 EN 12392:2000 pexoMeHAyeTc MaKCHMAJLHOE COAEpXKaHUE
BoZiopoza, pasHoe 0,2 M1 Ha 100 rpaMM aFOMHHYSL, U3MEPEHHOE B XKUIKOM METallIe IIPH OTIYCKe
OTIIMBKE CBAPUBACMEIX YaCTEi.

5.5 O6pazoeanue npooonsvusix mpeuun
Oco0nle TpeboBaHUA I TIPEIOTBPANICHHA 00pa30BaHKA TPOMXONLHEIX TPEMHH B IIPOMBITIUIEHARIX
TpyOONpOBOJaX U3 AMIOMHHNA M AMFOMHUHHEBEIX CTUIABOB HE TPUMEHSIOTCA.

IIPUMEYAHUE Ocobrie TpeboBarmus nmpuMeHsroTcs k cramd (cM. EN 1011-2), toraa xak B EN
1011-4 Hukaxux TpeOOBaHMAX HE NIPUBOJUTCSA, TAK KaKk (PEHOMECH 00pa3OBAHMSA IIPONOJIBHBIX
TPEIIMH HE ABIACTCSA O0MEIPHUIHAHHEIM ABIECHUEM.

5.6 Pacuemmnasa memnepamypa u ceolicmea
TIPUMEYAHUE: Cwm. takxe 4.2.2 craraapta EN 13480-2:2002.

2-oit maparpad m. 4.2.2.1 EN 13480-2:2002 ne npuMeHAM UM QJIIOMHHHA M ATIOMHHHCBHIX
CIIIaBOB.

MaxkcnmManeHas pacyeTHas TeMIIEpaTypa He JOIDKHA IIPEBHINATH BEIHIWHY, ONPEACICHHYIO B
tabmare 1 EN 12392:2000 B xauecTBe MakCHMAalbHOM paGoueii Temmepatypsl. J{nsa Marepuana
rpynnsr 224 MakCHMalIbHas pacueTHas Temmeparypa - 75°C (200°C s HEKOPPO3HOHHOM
SKCILTyaTAaIH).

Mexannaeckne CBOMCTBA, HCHOIE3YEMEIE IS IIPOCKTHPOBAHWS, JOJDKHBL BRIOHPAThCS U3 OT
TabynupoBaHHHX 3HaueHME B EN 12392 — mpm komuaTHOM TeMieparype mist Ryyo/Reno ¥ Mt
HauBHICIIEH pacueTHO# TeMmepaTyph A1 Rey.

IIpu cBapke dmanner cepuu 6000 u T.1m., AN CBapUBAEMBIX JacTeil M Jacreif, 0GpabaTrBaeMbIX
TIPH BHICOKOH TeMmmeparype mocie GopMUPOBaHWS, AN MPOEKTHPOBAHUS NOJUKHBI MIPHMEHATHCA
TOIILKO JIMIUb 3HAYEHWS, SKBHBAIECHTHEIE TepMooOpadorke O. OTu 3HadeHWUs HE yKa3aHEl B EN
12392, moaToMy, IJ IPOEKTUPOBAHKS TOJDKHBI HCIIONB30BAThCS TabyIHpOBaHHEIC SHAYCHUS JUIA
f, ykasannHsie B Tabmuie 6.2-2. O6nacTs CBapKH HO/DKHA OCHOBHIBATECS Ha Tepmoobpaborke O,
OIIHaKO IPOYHOCTH ()IaHma B HALIPaBICHUH OT CBapkH (2t) MOXKET OCHOBHIBATHCS HA (PAKTHIECKOM
TepMoobpaboTke (T4 umu T6).

JUs arroMUHAS U aTIOMUHUEBEIX CIUIABOB BeMwduHb! 0,2% YCIOBHOTO mpefena TEKydecTH (WiIH
1%-it Ipemen TeKy4ecTH A IPYNIE MaTepuanoB 21-1 cepuu 000 amroMUHHA) O TEMIIEPATYp
Bemre 20 °C JOMKHEI YCTaHAaBIMBATHECH JMHEHWHON WHTEPHIOMAIMEH MEKIY ABYMS CMEKHEIMHU
3padeHrssMd B EN 12392 3a uckimodeHreM Toro, 9ro s ciasos 5083 u 5086 cooTBeTcTBYyIOMEE
3HadeHue 1 50 °C MoXeT UCIIOIb30BaThes U I TeMIrepaTyps 65 °C.

Jns Matepuana rpynmsl 22.4: B Te4eHHE KOPOTKUX IMEPHOAOB pa3peIlaloTcs 0Gonee BEICOKHE
TEMIepaTypsl (HampuMmep, NpH Pa3MOPaXUBAHUM OXJIAJUTENLHON YCTAHOBKM) — JOIYCTHMEI
TeMIepaTyphl 10 150 °C mpu ycroBuHM, YTO AaBleHHe OYIeT YMECHBIIEHO O BETHYMHEI IIOIOBUHEL
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pabouero NaBieHMs B TEYEHWE MEPUOAA MO 8 9 M N0 BEIMYUHEI arMoc(epHOro IaBleHHA B
TeueHue mepHoa Jio 24 1.

5.7  IIpeoomepauienue XpynKkozo uzioma

IMpunoxenne B crangapta EN 13480-2:2002 e npumensercs. Bee MaTepuansl Tabmarsr 5.2-1
ABIIOTCS TOINHBIME JmA 060 MHHMMATHHOM TeMIepaTypsl MeTauia Ge3 IpoBeneHHS
MCIIEITaHWA Ha YIAPHYIO BA3KOCTE.

ITPUMEYAHUE: CMm. Taxxe EN 1252-1 u 8.4 u3 EN 12392:2000.

5.8 Ocobvie mpeboeanun ons Oemaneit KpenieHus, U32OMOGNEHHGIX U3 QNIOMUHUA U
AJTIOMHHHEBLIX CILIABOB

Pe3nboBbie 9acTH OONTOB WM IIMHIEK IOODKHBEI OBITH MPOKATaHHBIMH. [N MpemoTBpameHHI
XPYIIKOTO U3/I0Ma MaTepPHAaJIOB JieTallel KPEIUISHUS IPUMEHSIeTCs 11. 5.6 3Toro craHaapra.

IIPUMEYAHUE 1: IIpuBincdeHHBIE CTOPOHEI MOTYT COTIAcOBAaTh JAPYryl0 TEXHOIOTHIO
MMPOM3BOACTBA. B 3TOM ciygae MOTYT MOHAZOOUTHECA 0OCOOBIE COOGpak€HHSA OTHOCHTEIHHO
TpeOOBaHU K MPHUMEHEHWIO U UCIEITAHWAM. JTH TpeOOBaHMSA HE PACCMATPUBAIOTCA B JaHHOM
CTaHJapTe.

IIPUMEYAHUE 2: CorimacHO 3TOMY €BpPONEHCKOMY CTaHAApTy MIf OONTOBHIX COCIMHEHMH
TpyOOIIPOBOMOB MOTYT HCIONB30BATECS HE TONBKO AMOMMHHMA H ATIOMHAHHCBHIC CIUIABEL
KoHcTpykTOp HOMKEH 0C000 PacCMOTPETh 3TH OTIMYHEIC MATCPHANKI IS CO3AAHHA OONTOBBIX
COETUHEHMIA.

5.9 Tpybonpoeoonvie mpy6ut
K amrfoMuHHIO M alIOMUHUEBBIM CIUIaBaM HE NPHMEHAIOTCA 0co0ble TpeGOBaHMA KacaTEIBHO

TPyOOIPOBOSHEIX TPYO.

5.10 IInaxupoeannuie uzdenus
K anroMuHHWI0O ¥ ATIOMUHWEBEIM CIUIaBaM HE NPHUMEHAIOTCA 0CO0ble TpeGOBaHWA KaCATEIBHO
IUTAKMPOBAHHBIX H3ETHIA.

5.11 Texnuueckux ycnoeus nocmasKu npucadouHslX Mamepuanos
JlommkHEI npuMeHATRCSA TpeGoBanus m1.4.3.5 crangapra EN 13480-2:2002.

6 IIpoekTHpPOBaHME

6.1 Obwue nonoxcenun

JlommkHEl TpEMeHATBCS TpeOoBammss EN  13480-3 co cmemyrommMu JOMONHCHMAMEH /
HCKITIOYEHUSIMH.

6.2 HomuHanvHble CMAyuonapHsle paciemuble HanPANCCHUA
PacueTHnle HanpskeHHs /Ui ATIOMMHHEBHIX MAaTCPHAlOB U CIUIABOB ANIOMHHUS  JJOIDKHEI
COOTBETCTBOBATE 3HAYCHUSM TaO0IMIEL 6.2-1.

37



CTB EN 13480-8-2009

Taéaumna 6.2-1 - PacueTHble HANPSKEHA IS ATIOMAHHEBBIX MATEPAAIOB H CIIaBOB

AJIIOMHHHSA

I'pymma B[Pacuernnie HanpsixeHHs npH|PacyeTHble — HampsKeHHS
COOTBETCTBHH ¢ Ta0..[pacyeTHBIX yCJIOBHAX NpH YCIOBAAX HCIBITAHMI
5.2-1
21 /= [Rp1,0:/ 1,5] frest = [Rp1,020 / 1,05]
22 f= min ([RDD.Z,t/ 1,5] WA [Rmzo /fw“': [Rp0,2,20/ 1,05]

24)
23 f ; min ([Rpoze / 1,51 wmk [Ruo /frest = [Rpn2.20/ 1,05]

3]

Tabamna 6.2-2 — lonycTHMBIe pacdeTHbIe BeJIHYHHBI NPOYHOCTH JJIfA CILIABOB AJIIOMHHHS
cepmii 6000 B cBAPHOM COCTOSHHE

Ob6o3nauenne Bennunna f s pacdernoii temueparypsi (°C) (He npeBbIlIasn)
MaTepHajJa  COIJIACHO

EN 12392 50 75 100 125° 150 175°

EN AW 6060 40 40 40 38 - -

EN AW 6061 55 55 55 54 51 43

a

MakcuManbHyI0 pacC4eTHYIO TEMIIEpaTypy cM. B 5.6. 3Hauenus i 125 °C (EN AW
6060) u 175 °C (EN AW 6061) m0JKHEI IPHMEHATECA TOMBKO /IS HHTEPIIONAIIHH.
TIPUMEYAHUWE [lanssie nomyuedsl B EN 13445-8.

6.3 IIpamsie mpy6onpoeoout

B obmeM ciydae mpsMEele TPYOOIPOBOAB IOJDKHEI Pa3palaTHIBATECA B COOTBETCTBHM C 6.1
crangapra EN 13480-3:2002.

Jns Dy/D; > 1,2 MoxeT npuMeHAThCA ypaBHeHHe 6.3-1. B 3ToM ciiydae TpyOR! AOIDKHE! OHITH
OGECIIOBHEIMM MM JODKHH OBITE IPOBEPEHHI B COOTBETCTBMH ¢ ma. 8.4.3 um 8.6 atoro
eBpomneiickoro cragapra mmg z = 1,0, a MakcUMalbHOE JOIYCTUMOE NaBICHHE p, JOIDKHO
OIIPENIENATRLCS CIIEAYIOIAM 00pasoM:

2 D, 1
D, = {— XR,g5, X ln(—")] X—
3 b, )] 15 (63-1)

Jms rpynmner MaTepuanos Ry o ¢ TO/DKHA IPMMEHSTECS BMECTO Ry, 5.

6.4 Tpybonpoeoonwvie konena
CTaHIapTHEIM METOIOM pacdeTa H3IMOOB M KOJICH TPYO U3 AIIOMUHHS U AJIOMHHHEBEIX CILIABOB
IOIDKeH OBITh MeTOJ, orucanHbiii B B.4.1.3 EN 13480-3:2002, ITpunoxenue B.

IIPUMEYAHUE 1: OToT NyHKT HE AOJDKEH MMOHMMATHCA B KauecTBe 3alpeTa HA MpUMEHEHHe
JpyruX MeTonoB, mpuBemeHHBIX B EN 13480-3, HO OH JOIDKEH MOHMMATHCH KaK OTpaKaromuit
thaxTHIECKOE COCTOAHHUE JeT IPOU3BOIUTENEH KOIeH.

38



CTB EN 13480-8-2009
ITPUMEYAHMUE 2: Taxxe cum. 6.2.3 u Ilpunoxenue B, ypasuernue B4.1-11 B EN 13480-3:2002.

6.5 Cocmaensie Konena

Il. 6.3 cranmapra EN 13480-3:2002 MoxeT HCIOIB30BATHCA A HMPOEKTHPOBAHHS COCTABHBIX
KOIIEH JJI4 TPYO W3 aTFOMUHUS ¥ AIFIOMUHHMEBLIX CILIABOB.

Taxoke, IUIAi HECKONBKHX COCTaBHBIX 4YacTell KOJeHa TPYORl M3 ATIOMHHHSA W AITFOMHHHEBEIX
CIUIaBOB COTJIACHO puc. 6.5-1 ¢ MakCHMATBHBIM YIIIOM O = 22,5° MOXKET MCIOJIB30BATLCA METO,
ONUCaHHBIN B ypaBHEHHAX 6.5-1 - 6.5-4. IIpemen maBnenus, ykaszanusidi B EN 13480-3:2002, m.
6.3.1, He pUMEHSETCA I 3TOTO METOAA.

ITPUMEYAHUE 1: CoBpeMeHHas NPAaKTUKa IO3BOJSAET NPUMEHATH NaBIEHHS BEIHIMHON X0 63
6ap U1 CTAMOHAPHEIX PACYCTHHIX HANPSKCHHI, OJHAKO JTO HE 3alpeuiacT BEMHCICHHE
COCTaBHEIX KONIEH [0 JaHHOMY YpaBHEHHIO I HCHOJIB30BaHUSA Oolee BHICOKMX JABIEHH,
OJHAKO JEMOHCTPHPYET OJTAJIOHHOE IABIACHHE, ANS KOTOpOTO KOJEHA, H3TOTOBJIEHHHIE U3
ATIOMUHWA ¥ ATIOMHHHEBEIX CIIIABOB M paspaboTaHHEIE MO MpaBHiIaM, (QYHKIHOHUPYIOT
6e3omacHo.

IIPUMEYAHUE 2: Uctounuk: Jlupextusa FDBR, IIpoexTupoBanre maponpoBoAOB, Hi0ab 1995
T.

B jpomonHeHne X cHMBOIAaM, YIIOMSHYTHIM B IIYHKTE 3, CIEIYIOIIHE CHMBOJIEI IPAMEHAIOTCS I
aNbTEPHATHBHOTO MECTO/A.

Taobauna 6.5.1 - CnenuajbHbie CHMBOJIRI JUIS HOANYHKTA 6.5

CumBoa |[Onmcanune Eananna
H3MepeHus

oy DKBHBAJICHTHAS HHTCHCHBHOCTE HAIPSIKEHHH H/mM® (MITa)

pa” MaxcnManbsHO JOIYCTUMOE IaBICHUE H/mvm” (MITa)

d;y PacueTHEIIf BHYTPEHHUIT TAaMETP MM

* CM. cHOcKy * B Ta61L. 3.2-1 cranmapra EN 13480-3:2002.

o, =pax(M+ O,SJSf
2XeXz (6.5-1)

JOJDKEH BHIMONHSTECS OTHOCHTEJIBHO BHYTPEHHEH CXHMMAlOIed Harpy3k, B cilydae, Ile ¢
MEHBIIUM 3HAYCHHEM

(div+ej 0,8x./(d,, +e)xe
r= +

2 tan® (6.5-2)
Lo b
27 2xtan® (6.5-3)
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3HAYECHUE BLHAXOANTCA CAEAYOLUN 06pason

- 0,25
r-0,5x(div+e)

Pucynok 6.5-1- CoctaBhoe koneno

6.6 CBapHOe coegnHeHMe BpacTpyb
CBaphHOe COEgMHEHNE BPACTPYO NOKeET HCNOABb30OBATLCA TONbLKO gNA Tpy6 ¢ DNSO n wenee.

6.7 TpoeKkTwWpOBaHWE C MPUMEHEHNEM MEPEXOAHbIX My T

6.7.1 AHanuTuyeckne acnekTs NpoOeKTHPOBAHKA

ﬂpM NpoBeEfeHUN aHanu3a nNpoekKkTa AONKHO 6uTh paccMoTpero MCNONb3OBAHMWE CNEPEXONHNX
WyoT. TNepexognse WyOTH HYKHO paccmaTpuBaTb B KayecTBe 3newewtos Tpybonposoga,
Pa3paboTyuk JONKEH NPEAYyCHOTPETL BCE BEPOATHHE HATPY3KA, KOTOPHE WOTYT BOSHUKKHYTb NPU
pacyeTHHX ycnosuax.

6.7.2 Nectononoxenue nepexoghux nydr

MepexofHaa wyodTa JONKHA pasdmeyatTsca Tak, 4T004 OHa NoOgBepranach ypesmeprsm adbdexran
Harpyskw, Takum, Kak cunpawmw pacTAkKeHund, CALBUTa UNH M3I’VI6aIOLL\MM W CKpyusynsanuyun
NomwenTanm. ﬂpM Heoﬁxowmocw, NpoONW3BOJUTEND MymT AONKEH npejocTaBnAaTb [JaHHHE 0
JonycTumex Harpyskax uam Kputepuax OULeHKN fJaBAeHus U KOMﬁMHVIpOBaHHHX BHEUHUX
Harpysox.
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Boobme, pacmomoxeHMe HEPEXOAHEIX MYy()T HENOCPENCTBEHHO 3a KOIEHOM TPyGOmpoBoaa
Heo0xoauMo H36eraTh HaCKOIBKO 3TO BO3MOKHO.

6.7.3 TpeGoBanus k HepexoAHbLIM MydTaM
Iepexonusie MyTHI JOIDKHBI COOTBETCTBOBATH TpebGoBanusM [Tpumoxenus B,

7 H3roroBieHne U YCTAHOBKA
7.1  Obuue nonoxycenus

Jomxuer mpumensThes TpeboBanms EN  13480-4 co chuepylomuMe JONOIHEHUSAMH  /
HCKITIOYEHUSMH.

ITPUMEYAHUE: Ccruika Ha EN 14717 Moxer OHITh mone3sHoi B mendx wn30exanud H
COKpaIlcHHs BO3MOXHBIX BO3/IEHCTBHE TpyOOIIPOBO/Ia M3 ATIOMUHHS H AIIOMHHHEBEIX CIUIABOB HA
OKPYKAIOII[YIO CPELy.

7.2 I'pynnupoeanue mamepuanos
AmoMAHACBRIE MaTepHalbl W aMIOMHHHEBEIC CIUIABHI, a Tak:Ke WX TPYNOMPOBAHUE JOJDKHEI
COOTBETCTBOBATh JAHHBIM TAa6MUK 5.2-1 JaHHOTO EBPOIICHCKOrO CTaHIapTa.

7.3 Jonycku

7.3.1 Caapnnie TpyOBI H pa3MephI COeIHHEHNIT TPYGONPOBOIHOIH apMaTyphI

Tabmmua 7.3.-1 npuMensercs K CBapHEIM TPyGaMm, H3rOTOBICHHEIM B COOTBETCTBHHM C ITHM
eBpomefickuM cTaHZapToM. PasMepsl coemuHEHMII TpyOOIPOBOXHOM apMaTyphl (Hampumep,
KOJIEHa, TPYOHBIE TPOMHUKH, MEPEXOAHEIE MATPYOKH TPYOOIPOBOAA) MO/DKHEI COOTBETCTBOBATH
TpeGoBanusaM Tabnuusl 7.3-1. Bonsmme 3HaUeHUsT MOTYT OBITH IIPUEMIEMBIMH TIPH YCIIOBHH, €CITH
OHH IIOJTBEPIKACHEL PACICTAMH.

ITPUMEYAHUE 1: lannsie 0 cCOEANHEHUAX MEXIy TpyOoit/apMaTypoii u danieM cM. B Tabnmie
9 cranmapra EN 1092-4:2002.

IIPUMEYAHHWE 2: Moryr npuMeHSATbCA WHEIE AONMYCKH — B Clydae, €clid yKa3bIBaeTcs
paspaboraukom (cm. 1m.3.1.6 crangapra EN 13480-1:2002).

IIPUMEYAHUE 3: [omyckd MaTepHalioB, W3TOTOBICHHBIX B COOTBETCTBHM C HWHBIMH
€BPOINCICKIMH CTaHAAPTAMH, CM. B IPUMEHHMOM EBPOIEHCKOM craHaapTe (Hampumep, B 1.7 EN
12392:2000, .5.9 crangapra EN 1092-4:2002).

Tab6auna 7.3-1 — Jlonycku cBapHBIX TPYO

Tun nomycka Honyck Ccblika
Cpenamnii pHewHmiA |+ 1,5 %
JuaMeTp
Otkionenne ot ¢opmei|MakcumyM 1,5 % mis orHomeHus|EN 13480-4:2002,
OKpYITICHHOCTH e/D < 0,01 ypapHeHue 7.4.1-1
Makcamym 1,0 % nms oTHOIICHHA
e/D > 0,01
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TommuHa CTEeHKH Kak gna gumcra, mnonocel uiu|EN 485-3; EN 485-4
IUTACTHHBI

OTKIIOHEHHE OT (OPMEI OKPYITEHHOCTH JOJDKHO BEIYKMCIATHECS B COOTBETCTBUH C YpaBHEHHEM
7.4.1-1 cranpapra EN 13480-4:2002.

OmnpeneneHie OTKIOHEHHS OT (OPMBEI OKPYIJICHHOCTH HE JOKHO YUYHTEIBATE VIPYTYIO
JehopMaliio, BO3HUKAIONIYIO [0 NPHYHHE COGCTBEHHOro Beca TPYOOIpoBoaa.

7.3.2 HM3roroBjieHHe CBapHLIX TPYGONPOBOAOB

I1.5.6 cramgapra EN 13480-4:2002 He npuMmeHHM gus TpyOONPOBOZOB K3 AMIOMMHUS H
aTIOMHHHUEBEIX CILIaBOB. PYKOBOACTBO IO JOIycKaM Y3IOB TPYOOIPOBOZOB, M3TOTOBICHHEIX H3
AIIOMUHYA ¥ aJIFOMHHHUEBEIX CILIaBOB IpuBoAUTCs B [Iprmoxenum A.

I1.7.4 cranpapra EN 13480-4:2002 npuMeHUM A4 aTIOMHHHEBEIX W AIIOMUHUEBEIX CILIABOB, 3a
WCKIIFOUEHUEM I, 7.4.4, OTHOCSAIIETOCA K MHAYKIHOHHOMY (HhOpMOOOPa30BaHHIO.

TpeGoBanus B cooTBeTCTBHH ¢ I. 9.9 crammapra EN 13480-4:2002 XOKHEI IIPUMEHATHCSA CO
cnemyromeii MomubuKanyeil 11 aTOMAHIEBBIX U ATIOMUHHEBHIX CILIABOB: 3aMEHUTH CCRUIKY Ha
EN 25817 ccrinkoit Ha EN ISO 10042,

7.4  Pe3xa u xocas ommouxa

B nomomnenuwe x tpeboBammsaM m. 6.1 crammapra EN 13480-4:2002 cienyromue IONOKEHUSA
JOJDKHEI MPUMEHSTHCS K TMPOMEIIUICHHEIM TPYyOONPOBOMAM W3 ATIOMHHHS M QTIOMHHHEBEIX
CILIaBOB:

AMOMUHPI ¥ €ro CIUTaBHl JOJDKHEL pe3aThcs IO COOTBETCTBYIOmEMY pasmepy u (opme
TIPEAMOYTUTENFHO Ha CTaHKE HIH IOCPEICTBOM TEPMHUUCCKOW PE3KH, HAIpHMeEp, IUIa3MEHHOK
peskoif, wnM ke koMOuHamuel o6Gomx mnpoueccoB. Taxke NpUEMIEMBI METOAB! MOATOTOBKH
KPOMKH [IOCPEACTBOM THApOMeXaHnuecKuX mponeccoB. Kucmopoanas peska He Jomyckaercs.

Jlns mmacTMH TOMIMHOM MeHee 25 MM JOIyCTHMa XOJNOAHAaA pe3ka. Ecim mpowsBoadTeNs HE
CMOXET TPOJAEMOHCTPHPOBaTb, 4TO Ha MaTepHal W CBAPHBAEMOCTh HE OBUIO OKa3aHO
HeONarolpuaTHOe BO3JCHCTBHE MpH pe3Ke, Kpas, MOABEPTrHYTHE pe3Ke TEPMHIECKHMH HIH
XOJNOJHBIMHE [IPOLECCAMH, TOJDKHEI OBITH OBEPTHYTH (PHHUMHOH 00paboTKe Ha CTAaHKE.
IloBepxHOCTH, NpeOHA3HAUYEHHas M1 CBapKW, JOKHA OBITh IOJNHOCTHIO OYHMIICHA
MeXaHWIECKMMU CPEACTBaMH WM JEKAalIMPOBAHWEM OT CIIEJ[OB OKCHZA almioMuHuA u cMazku. He
JIOIYCKaeTcs PUMEHEHHE MOIOIUX CPEACTB, COACPKAIUX XITOPUALL.

7.5 H3zubanue u dpyzue 6uovt popmousmenenun

7.5.1 O6mme nooxKeHAs

JlomxHel npuMeHAThCH TpeOoBamua 1. 7 crammapra EN  13480-4:2002 co ciemyrompamu
JIOMOJTHEHUAMY / HCKIIO9CHUAMH.

7.5.2 Omnpegenenne X0JOTHOT0 H TEPMHIECKOr0 (POPMOA3MEHCHHAS

Xomomgnoe ¢opMousMeHeHHe MaTepHanoB Ipymn 21 w 22 J0DKHO BHIIONHATHCA —TIPH
Temmeparypax Meree 200 °C. Xomoxroe u ropsiaee GopMOM3MEHEHHE MaTepHaloB rpynmsl 23.1
HE JOIyCKaeTCA.
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Tepmudeckoe ¢popMOH3MEHEHHE ANIOMHHUS W €r0 CIUIABOB JO/DKHO BHIMONHATHCA B J{HANA30HE
Temmepatyp 320°C - 450°C. Ilocnemmas cragus TepMHYecKOTO (POpMOHM3MEHEHMS OIDKHA
3aBepmaThes Mpu Temiepatype 6onee 300°C, unage motpebyeTca nocnenyomas TepMooopaboTka
IS TocTIKeHus copepxanns O.

7.5.3 TepmoobpaboTka mocie x010AHOro GopMoH3IMEHEHHS

7.5.3.1 O0mue nooxenns

Jlnst TepmooGpaboTku mocie xonogaoro dopmMonsMeHeHus TpeboBanus 7.2 cranpapra EN 13480-
4:2002 He HDpMMEHAMEI K NPOMEIUICHHRIM TPyOOHNpOBOAaM H3 AIOMHHHS W aTIOMHHHEBHIX
caBoB. TepmooOpaGoTka AMOMHHAS W ANIOMHHHEBHIX CIUIABOB JIOJDKHA BBIIOJIHSATECH
CIEAYIOIMM 00pa3oM:

ITapameTpsl TepMOOGPabGOTKA JOIDKHEI COOTBETCTBOBATH TEXHMYECKAM TPEOOBaHMAM K
MaTepralaM IIPOU3BOAUTENI MaTepHanoB. TpeboBaHms kK 06MHM apaMeTpaM TepMOoOpabOTKH:
a) CKOPOCTB HarpeBa JOJDKHA ORITH MAKCHMAaJIFHO ORICTPOii;

6) TEMIIEpaTypa BEIACPKUBAHUA JOJDKHA Jiexars B JquamnasoHe 320 °C - 380 °C B 3aBucHMOCTH
OT THIIa CIIIaBa;

B) BpEMS BEIICPXKMBAHHSA IIPM TEMIEPATYPE BBIACPXKHMBaHUA AODKHO cocTaBmaTe 10 - 60
MMHYT B 3aBHCHMOCTH OT BPEMEHH BHIOIHEHHUS XOIOXHOTO ()OPMOU3MEHEHMSI;

r) OXJTaXICHHE JOIDKHO BHINONHATECS B HENOABIIKHOM BO3JYXE, CKOPOCTh OXJIKICHHS
KOHTPOJIHPOBATh HE HYXHO.

7.5.3.2 ILtockune H3me U
Jid amoOMHHMEBRIX M AIIOMHHHCBEIX CIUIaBOB TepMOoOpaboTKa momkHA OHITH BEIIONHEHA B

COOTBETCTBHH ¢ Tabmuueii 7.5-1.

Tabauna 7.5-1 - TepmooGpaboTka ITOCKAX H3ieIHii mocjie 3aBepIIeHHA X0JI0HOI0

dopmonsMeHeHus
I'pynnnt MaTepuaioB|doas xedopmanun Tepmudeckas o6paboTka
corjacuo Tabu. 5.2-1 Vi (%)
21 <15% HeT
21 >15% aa®, oTxur
22.1°,22.2°,22.3%, 22.4° <5% HeT
22.1°,22.2°22.3%,22.4° >5% za®, OTKHAT

a IIpu ypoere xonomHoro dhopMonsmenenusa u nomm nedopManmu Gomee 15 % s
MaTepHanoB Ipynmel 21 MM BHEIIE, €CIH, B ONPEACICHHBIX CIyYasX MOXET ORITh
TIPEJICTAaBIECHO JO0KA3aTeNbCTBO TOTO, YTO OCTATOYHOE YIMHEHWe IIOCIe pa3phiBa IOCHe
XOJIOOHOTO (OPMOM3IMEHEHHA COCTaBIACT 1O KpaitHeidr mepe 10 %, TO B 3THX Ciydasx
TIPOBEJICHUE OTXKUTa He TpeOyeTcs.

6 Vamuaenune g0 popmonsmencnus > 14 %.

B IIpu ypoBHe XomomHOTo (opMomameHenus W nomu Aedopmammm Gomee 5 % Ins
MaTEpHAJOB TPyNnmsl 22 WIH BHINE, €CIM, B ONpPEJENIEHHHX CIy4asXx MOXeT OHITh
MIPE/ICTABICHO JOKAa3aTeILCTBO TOTO, YTO OCTATOYHOE YAIMHEHHME IIOCNIE pa3phiBa IOCHIE
XOIOJHOTO (OopMOH3MEHEHHS COCTaBIfAeT IO KpaiiHeil Mepe 10 %, TO B 3THX CiyJasx
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TIPOBEJICHUE OTXKUTa He TpeOyeTcs.

r Hannete o V; (%)mns NWIMHIPOB W KoHycoB cM. B 1m.7.13 crammapra EN 13480-
4:2002, manune a1g V; (%) 08 BOrHYTEIX KPYTIRIX u3genuii cM. B 1. 9.2.1 cranaapra EN
13445-4:2002.

7.5.3.3 Tpy6nt
Jis. amoMuHWS 4 AIIOMHHHEBEIX CIUIABOB TepMOOOpabOoTKa MOWKHA OBITh BBHIIONHEHA B
COOTBETCTBHH C TaOmuueit 7.5-2.

Tab6auna 7.5-2 - TepMmooGpaGoTka Tpyd mociie 3aBeplIeHUs X0JI0AHOTO (opMOH3MeHEHNS

I'pynnni MaTepuanoB|CpenHmii panuyc|Bremnmnii Tepmuueckas
corjiacHo Taba. 5.2-1 H3ruda TpyosI, nuameTp Tpyobl  |oOpaboTka

Fm dy
21 >1,3D, Bce nuameTpsl HET
21 <1,3D, Bce auamerpsl J1a, OTHKHT
22.1*22.2%22.3*22.4° >2,5D, Bce nuaMeTphl HET
22.1%22.2°22.3* 22 .4° <2,5D, Bce muameTph 4, OTHKHT

IIPUMEYAHUE OTHOCHTENBHO dj ¥ Iy, ¢M. pUC. 7.2.2-1 cranmapra EN 13480-4:2002
& Vmmaenne 1o dopMousMeHeHus > 14 %.

7.5.4 TepmooGpabGoTka nociie popMoU3IMEHEHAN B ropsiIeM COCTONHHH

B oTHOmeHnH TepMOOOPabOTKH mocie GOPMOUBMEHEHHS B TOPAIEM COCTOSHUM TpeGoBaHHA 7.3
crargapra EN 13480-4:2002 He npuMeHHMEI K IPOMBINUICHHLIM TPyOOIPOBOJaM M3 AIIOMHUHHS U
aTIOMUHHEBEIX CIUIABOB. TepMooOpaboTKa aOMHHHMSA ¥ ATIOMUHHMEBEIX CIUIABOB JIOIDKHA
BRITIOTHATBCS CIEAYIOIMM 00pa3oM:

ITapameTpsl TepMOOOPaGOTKH MJOKHEL COOTBETCTBOBATh TCXHMYCCKHM TpeGOBaHHAM K
MaTepHralaM NPOM3BOAATENS MaTepraioB. TpeGoBanus K 00IMM apaMeTpaM TepMOOOpPaGoTKH:
a) CKOPOCTh HarpeBa JOIDKHA GRITh MAKCHMAIBEHO OBICTPOI;

6) TeMITepaTypa BHIIEPKUBAHUA JOJDKHA Jiexkarh B quana3one 320 °C - 380 °C B 3aBHCHMOCTH
OT THIIA CILIaBa;

B) BpeMs BBIACPXKMBAaHWSA NPH TEMIICPAType BHIACPKHBAaHHUSA MOIDKHO COCTaBIATE 10 - 60
MHHYT B 3aBHCHMOCTH OT BPEMCHH BHIIOHEHUS XOJIOAHOTO (HOPMOU3MEHEHMS;

r) OXIIaXJICHHE NOIDKHO BHINONHATECA B HEMOIABIDKHOM BO3AYXE, CKOPOCTh OXIIAKICHHS
KOHTPOJIHUPOBATH HE HYXHO.

Tab6auna 7.5-3 — TepmoobpaboTka mocie GopMon3MeHEHHS B TOPSYeM COCTOMHHHA
I'pymmnt Ycaosus ¢popmMonsmeneHus B ropadeM cocrosnun|Tepmoobpado
MAaTepHAJIOB TKa
corjiacHo Tabu. 5.2-1
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21,22 TepMmooGpaboTka fomKHA OpUMeHATHCA, ecim|/{a, oTkur
mpouecc GOpPMOM3MEHEHHA Ha IOCIEAHEH CTaguu
(dopMon3merenus OBUI 3aBEpINEH HpPH TEMIEPATYpe
<300 °C.

Ecmn mponmecc ¢opmousMeneHms Ha mocleqHeH|[HeT
ctamud  GOpMOM3MEHEHHA ORI 3aBepmICH TPH
Temmnepatype 6Gomee 300 °C, HeoOXOmMMOCTH B
NMPOBENCHMH  MOCHEAyIOmed  TepMooGpadoTkm
OTCYTCTBYET.

7.6  Ceapka

7.6.1 Ilepconan, ocyumiecTBJIAIONIAH cCBAPOYHBIE PAGOTHI

TpeboBanus B cooTBeTcTBHM ¢ I. 9.1 crammapra EN 13480-4:2002 momkHE OPHMEHATHCS CO
cremyomeil MmoauduKanper S aTFOMUHHEBBIX W aTFOMHHHEBBIX CILIABOB: 3aMEHHTh CCHUIKY Ha
EN 287-1 ccruikoit Ha EN ISO 9606-2.

7.6.2 CaapouHble nponecchl

TpeGoBauus B cooTBercTBUM ¢ m. 9.3 crammapta EN 13480-4:2002 momKHBEI MPHMEHATHCA CO
crenyomeil MoauuKaIyel 1 aFOMUHUCBEIX U ATIOMHHHEBHIX CIUIABOB: OLIEHKA TEXHHYECKHX
ycnoBui cBapodHEIX mpouexyp (WPQR).

TpeboBarus B coorBercTBuH ¢ . 9.3.1 cranmapra EN 13480-4:2002 noIDKHEI NPUMEHATHCA CO
crenyomeil MogubuKanye Ans aTOMUHUEBEIX U ATIOMUHHEBEIX CIUIABOB: 3aMEHHTH CCEHUIKY Ha
EN 288-3 ccrutxoit Ha EN ISO 15614-2,

KpoMe Toro, HCIIHITaHYS Ha yAAPHYIO BA3KOCTH HE IPHMEHUMEI IUIsI TPYOOIIPOBOIOB M3 ATIOMAHHSA
¥ AIIOMHHUEBBIX CIUIaBOB, CM. 11.5.7 3TOr0 €Bpomneiickoro cranaapra.

IIponecce razosoit ceapku corinacEo EN ISO 4063 me paspematorcsi.

JIis OLIEHKM CBapoO4YHBIX IpoueAyp And Marepuana EN AW 6061, pesynsraT HCHEITaHWHA Ha
pacTsxeHue, BHIIONHEHHBIX B cooTBeTcTBHE ¢ EN ISO 15614-2, momken moka3aTh ClleIyIOMIAE
Janaste mpu T = 1: MuAMManeHOe Ry= 165 MIla; MurMMansHOe Ry, = 110 MIIa.

7.6.3 IloaroroBka cBapHLIX IIBOB

IToxaroToBKa CBapHBIX IBOB JOJDKHA IPOBOAUTHCA B COOTBETCTBHH C IPEMEHUMEIM WPS.

C6opka u CBapKa COCOMHEHHSA BPACTPYO JOMKHBEI IIPOBOAMUTHCSI B COOTBETCTBHH C puc. 7.6.3-1.
BaxHo, 9T0O6Hl JJO CBapKH OCTAaBAlCsd BHYTPEHHHI IPOMEXYTOK 1,5 MM ¢ mnemsio obecredeHus
YCaAKHd IpH CBapKe, a KareT YITMOBOTO CBAPHOTO MmiBa ZOMKeH B 1,25 pasa mNpeBBIIATH
MUHHMAQJIBHYI0 TOIMMHY TPyObl, PACCUMTAHHYIO IJIS OMPEICTICHHOTO JABJIECHWS, WIM VMETh
pasmep 3 MM, BEIOpaTh Gombiice.

Tam, Tfie MO3BOIAET pa3Mep YIIOBOrO IIBa, HEOOXOANMO OCYIIECTBUTH CBAPKY B JIBA IPOXOAA, C
MOJIOKEHUEM  HAYaIa/OCTAHOBKH BTOPOTO IIPOXOAA, DACHOJOKEHHOIO CO CMEHIEHHEM
OTHOCHTEITBHO IIEPBOTO.
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06o3navenns
MpubausnTenbhsd npoNexyTok nepeg cBapkoi
Cx (muhmw.) = 1,25t 40 He neHee 3uH
t=NnHuNanbHan TONUNKHA, PACCYNTAHHAA CYYETON NAKCHNANbHOTO AONYCTUNOTO AaBNEHUA
Pucyhok 7.6.3-1- Csapka spactpyh

7.6.4 Npegsapntenbhyid narpes

B gononnenne k Tpeb6osanuanm n. 9.11.1 crangapra EN 13480-4:2002, cnegynoune nonoxeHns
BONKHH NPUNEHATHCA K NPOMHUNEHHHN TPy6onpoBOAam M3 anowMuHWA 4 aNOUAHNEBYX
Cnnasos:

MpefsapuTenbHsd Harpes anoNWHUA He TPeOyeTcA NO NETAANYPTUYECKUN NPHYUKAN W NOITONY
He o643aTenen. MpegsapuTenbHuil Harpes WOKeT OuTb NpUNEHEH NPOU3BOANTENEN NO
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MPaKTUYECKUM TPHIMHAM, HAMPHMEDP HarpeBanue Ao NpuGmsnTensHo 50 °C MoxeT obinerinTs
yCTpaHEHHE CIIENOB BIaXHOCTH.

Jiid amoOMMHHEBHIX CIUIaBOB, cojepxammx 3,0 % mmm Oomee MarHMM JUIMTENbHHINA
TpeIBApUTENLHBIH HarpeB U BpeMsA MEXAy MPOXOJaMH NpH TeMreparypax 150 °C u Belme Moryt
MPHBECTH K OCAKACHHUIO OPOAYKTOB pacnaga Al;-Mg, Ha rpaHuIIax 3epeH B 00JIaCTH CBapKH.

7.6.5 KoHueBbIe NPOKJIAJKH H JIEHTHI

B nononuerne k tpeGosammsaMm m. 9.12 crammapra EN 13480-4:2002, cnexyiomye NOJIOXKEHUA
JOIDKHBL MPUMEHSTHCA K MPOMEIMIEHHEIM TPYOONMpOBOJaM M3 AMIOMHHHA H AIFOMHHHEBBIX
CILIaBOB:

IToCTOSHHEIE KOHIIEBEIE JICHTH HE JOJDKHEI HCTIOMB30BATHCA IS IPOJONIBHEIX IIBOB.

IToCTOSHHEIE KOHIIEBHIE IPOKJIAJIKA MOTI'YT MCIONE30BATHCA A epAdepHIeCKHX MBOB BO BCEX
TPYOHBIX KJIACCaX TONBKO IPH CISAYIONMX YCIOBHAX:

a) HepaspyIIalon|i KOHTPONIG BHITONHAETCA B COOTBETCTBHH C Takod 3(¢eKTHBHOCTBIO
KOHCTPYKUHK/IIBA 0 OTHONICHHMIO K TAKOMY )K€ KAa4CCTBY M KDHTCPHAM IPHEMKH, KaK JUIA
OIHOCTOPOHHE#! CTHIKOBOM CBapKH;

6)  BHYTPEHHSA 4acTh TPYOONPOBOAA HE IMOABCPKCHA KOPPO3HH;

B) MaTepual KOHIEBOM NPOKIAJKH JOJDKEH NPUHAIENKaTh K TOM JKe TOATPYIIe aTOMHHHU,
YTO M MaTepHal TPYOOIPOBOAA, 332 HCKIIIOUCHHEM CITyTacB, €CIIA KOMOHHAIIMA APYTOro MaTepHana
KOHIIeBOH mpoxtaxky 66ura mposepera WPQR cornmacao EN ISO 15614-2.

7.6.6 IlocaecBapounas TepMooGpaboTka (PWHT)

Tpe6oanus 1. 9.14 crammapra EN 13480-4:2002 He NPUMECHMME! JUIN TIPOMEIIUICHHBIX
TpyOOIPOBOMIOB W3 ATIOMHHMA U AMIOMHHHEBEIX CILIaBOB. CIICAylomee MOIKHO MPHUMEHSATHCS K
QAIIOMHHHIO ¥ AJIOMHHHUEBEIM CILIaBaM:

a) TepMo0OpaboTKka MO CHATHIO HANPDKSHHA OOBIYHO He SABIAETCS HEOOXOAMMON WIH
JKEIIaTeNbHOM Uit CBapHBIX IIPOMBINUICHHHIX TPYOONPOBOJOB, 33 HCKIIOYCHMEM CIIyYaeB
CYIECCTBOBAHUS BEPOSTHOCTH KOPPO3HH IIOA HANpPsHKCHHEM IO MPHYWHC (YHKIMOHMPOBAaHMA.
OTKUT, BRIMONHAEMEIH IS ONy9IeHus cocTostHus moAadu O sABIAETCH ¢IUHCTBEHHBIM BHIOM as
TepMo0OpabOTKH, IPUTOHOTO JIS HCHIONB30BAHMS;

6) U MaTepuairoB rpymsl 23.1 semonuenne PWHT ne paspemaetcs;

B) mapaMeTpsl  TepMOOOpabOTKM  (OTXKHMI) HOIDKHBL  COOTBETCTBOBATH  TCXHHICCKHM
TpeOOBaHUAM Ha MaTCpPHANE MPOU3BOXUTENA MATEPHAIOB, WM TPcOOBAHHAM, YKA3aHHBEIM B I
7.5.3 aTOrO €BpOIEHCKOro CTaHAapTa.

8 IIpoBepkn 1 HCOLITAHASA

8.1 Obuue nonocenun

TpeboBanus, coorsercTByromme EN 13480-5 HOIKHEI IPUMEHATHCA CO  CICHYIOIIAMH
JIOTOTHEHUAMM/ACKIIOTEHHAMM .

8.2  Cnoxcnonpoghunsvhsie demanu nodoeplHcanun 0aenenun
8.2.1 O6mue MOIOXKEHAA
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I1.7.2.1 crammapra EN 13480-5:2002 He mOKEH NPHMEHATHCA K aTFOMHHMIO U ATFOMHHHUEBRIM
CILIaBaM.

TpeboBaHus 11 UCIEITAHAH W MPOBEPOK, ONpeJEeHHEIe HIDKE, JOIDKHE IPHUMEHSITHC KO BCEM
(hopMON3MEHEHHEIM JETAIM W3 AMIOMHUHHS U AIFOMUHHEBHIX CILIABOB, H3TOTOBJICHHBIX COTJIACHO
3TOMY €BPONEHCKOMY CTaHAapTY.

CroxxonpodHIEHEE feTalll, H3TOTOBJICHHbIC, IPOBCPCHHBIC M MCIIBITaHHBIE cornacHo EN 13445-
8 MoryT Hcnons30BaThcA 663 KaKOro-1u0o JaLHEeHIIero UCTIKITAHAS U OCMOTPA.

ITPUMEYAHHUE 1 Ecnim  uMeloTcS  COINIACOBAHHEIE  CBPONEIiCKME  CTAHAApTH Uit
(opMOH3MEHEHHEIX JeTajeil (HanpuMep, U1 KOJNEH, TPOHHHKOB, HEPEXOTHUKOB, CBAPHEIX TPYD),
H OHH COJepXkaT TPeGOBaHHMSA K TPOBENCHHIO MCILITAHMA W NPOBEPOK, MPHMEHSIOTCS TaKWe
TpeOOBaHUA COINIaCOBAHHEIX €BPOMEHCKHX craHgapToB. Ha MOMEHT MOATOTOBKH 3TOTO
€BponeiicKoro cTaHAapTa TAKOrO COINTacCOBaHHOTO €BPONEHCKOTO CTAaHAapTa HE CYMIECTBOBAJIO.
IIPUMEYAHUWE 2 XonomaorsaHyteie TpyOs coriacHo EN 754 u TpyOHI, NOXyYeHHHIE MyTEM
BhlJaBmMBaHMA cormacHo EN 755, He cumTaiorcs (OpPMOHU3MEHEHHEIMH  JCTAIAMH,
M3TOTOBJICHHEIMA COTIIACHO 3THX €BpoNefickmx craHAapToB. Jma 3THX Tpy0 NpHUMEHSIOTCS
Tpe6GoBanusa EN 754/EN 755.

HcneiTanus, ykasaHHEIE B €BPONEHCKMX CTaHAapTaX IS OCHOBHOTO MaTepHala JOJDKHE ObITH
BBIIIOJTHEHH! Il OCHOBHOTO MaTepHaa.

8.2.2 HcnbiTanne (oopMOHIMEHEHHBIX JeTajel

TpeGoBarust cormacHo m.7.2.4 cramgapra EN 13480-5:2002 He HO/KHEI TPHMEHATHCH K
ATIOMHHHIO ¥ AJIFIOMHHUEBEIM CILIABAM.

Ha QopMouM3MeHEHHBIX JeTansdX W3 AMIOMHHAS H AIOMHHMEBHIX CIUIABOB MODKHBI OBITH
TIPOBE/IEHEI CISAYIOIIHE HCIILITAHUA:

a) TIpOBEpKa TONIMUHEI CTEHOK,

6) TIpOBEpKa pa3MepoB (OBANBHOCTH, Yroal H3rubda u T.1.),

B) TIpoBepKa Ha HAIIMIHE MOBEPXHOCTHEIX nedektoB (VT).

8.2.3 Pa3spymaomue HCHBLITAHASA (POPMON3MEHEHHRIX H TEPMOOGPAGOTAHHLIX AeTAJIeH
TpeboBanus cormacHo m.7.2.5 cranmapta EN 13480-5:2002 He mO/DKHBI IPUMEHATHCA K
AITFOMUHHIO ¥ ATIOMHHUCBEIM CILIABaM.

Heobxonumo mpoBecTH HCHBITaHME JUIA IIPOBEPKH TepMooGpaboTku. Ecmm mocie XONOXHOTO
tdopmom3mMeHeHNA TepMOoOpaboTKa He TpeOyeTCs COrIacHO AaHHEIM Tabmuubl 7.5-1 u 7.5-2, HeT
HEeo0XOUMOCTH B IPOBEACHAM MEXaHUYECKUX VCIIBITAHAN B OTHOMICHAY (POPMOM3MEHEHHUS,
Paspymarormee HcIBITaHKE JODKHO OBITH IPOBEAEHO AIA AeTanei, hopMOU3MEHEHHEIX B TOPTIEM
¥ XOJIOTHOM COCTOSIHIH, C MOCIIEXYIOMIEH TepMooOpaboTKoi, st TpyGonposonos ¢ DN > 25,
Onno HcnBITaHHE JOIKHO MPOBOAUTLCA I JeTalel OHOTO JIMUThS, JUANA30HA TOIIIMH CTEHOK U
TapTHH TepMooOGpaboTky. J[Uama3oH TONMINMH CTEHOK NOIDKEH MMETh OTKIOHEHHS OT CpeaHei

TONIMUHEL, paBHEIE £ 20 %. JIo/KHEI GBITH IPOBEACHE! HCIBITAHHS, ONPEACICHHbBIC B Tabmuue 8.2-
L.

Ta6auna 8.2-1 — Pazpymaiomee ncneiTanne GopMOHIMEHEHHBIX H TEPMO0GPAGOTAHHBIX
AeTajeit
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Pasmep Tun Kpurepnii Tpe6oBanus
(opmon3MeHenHof | HCNBITARAS HCNLITAHASA
JeTann
DN< 100 Hcnerranwe Ha  |[Ipognocts Ha  |[IpognHOCTS HA pa3phIB, Kak I
pacTKeHHE pacTsHKEHHE U |OCHOBHOTO CTaHAApTa HAa MaTepHAIIHI
VIITHHEHUE EN u pactsoxeHHe mocie
mocie paspriBa/pasinoma > 10 % (cM. m. 5.2
W pa3phIBa/Pa3loOM [3TOTO CTaHAAPTA)
HCIIHITAaHWE HA |a
pacwnomuBany |5.3.6 cragaapra
€ EN 12392:2000 [EN 12392:2000, Tabmura 3
DN>100 HUcnbrranve Ha  |[Ipounocts Ha  |IIpOYHOCTH Ha Pa3phiB, KaK LA
pacTaKcHHE pacTskeHHE H  |OCHOBHOTO CTaHAapTa HAa MaTCpPHAIIHI
YAIHHCHHE EN u pactsmxeHue nocie
nocie paspriBa/pasitoma > 10 % (cM. . 5.2
pa3pEIBa/pasiioM [3TOTO CTaHAApTa)
a
? Mcnerranve Ha PacIUTIOMIMBAHUE BHIIONHACTCA PH HEBO3MOXHOCTH MOTyYeHUS U3
(hopmorsMeHeHHOI AeTanu obpasia A9 MpoBeAeHHs HCIIBITAHUA Ha pa3phiB. FcnbTanus Ha
PacILTIONMBAHAE BHIMOIHAIOTCS 1O Beeil ceKunH GopMOU3MEeHEHHOH JeTalu.

8.3 Cesapxa

TpeGoBanus m.7.3.1 crammapra EN 13480-5:2002 momxHBE! TPUMEHATHECA AN ATIOMHHHA W
ATIOMMHHEBBIX CIUIaBOB CO CIEMYIOIMeH MomuduKkanueit: 3aMeHUTs cchky Ha EN 287-1 u EN
288-2 ccpulkaMH, IPUBEACHHBIME B ILII. 7.6.1 1 7.6.2 3TOr0 €BpONEHCKOro CTaHAapTa.

8.4  Busyanwnas u Hepazpyuiarowas nposepxa ceapKu

8.4.1 Ipumenenue NDT

TpeboBanus n. 8.1.1.1 cranmapra EN 13480-5:2002 mHOIKHR IIPHMEHATECS I ANOMUHUSA U
ATIOMUHHEBEIX CILIABOB CO CIIEAYIOMIEH MOaubHUKaACH: METOXOM I/ MCTIBITAHUSA [TOBEPXHOCTH
nomkeH ObITh PT.

8.4.2 Ilepudepuyeckoe cBapHOEe cOeIHHEHHE, TOPIEBOE CBADHOE COEAHHEHHE, CBApPHOE
coeqHHEeHNe BPACTPy0 H YIIOTHHTEJILHOE CBAPDHOE COeAMHEHHE

TpeGoBaaus 1m.8.2 crammapra EN 13480-5:2002 RomKHBI NPUMEHSTHCH AIA ATIOMHHHA U
aTIOMHHHUEBBIX CILIABOB CO CIICAYIOIIMMH JOIOTHCHUIMHA/UCKITIOUCHUSIMU:

B n.8.2.1 6) cranmapra EN 13480-5:2002 3amMeHUTS CCRUIKY Ha rpymmy Marepuaios 1.1, 1.2 u 8.1
CchUTKO# Ha rpymy 21, 22 n 23.1.

O6bem ucnbitanua VT u NDT ans mepucdepudecKoro, TOPIEBOrO CBApHOIO COEHXHHEHHA,
CBApHOTO COENMHEHNS BPAcTPyD U YINIOTHATENLHOTO CBAPHOTO COSAMHEHNS IIPUBEACHA B Tabiruie
8.4-1.
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Ta6auna 8.4-1 - O6beM HCHBLITARAA IS HePHEPATIECKOro, TOPHEBOTO CBAPHOTO COEHHEHHS, CBAPHOT0 COCHHCHAN
BPAcTpPy( H YILIOTHUTEIBHOI0 CBAPHOIO COeAAHECHUS

I'pynma Knacce Bcee Tlepndepuaeckue TopueBbie CBApHBIE COSANHEHHAN Caapubie YioTHETEILH
MaTepHaoB TPpyGompoBoaa|BHALI |cBapHLIEC COeAMHEHHN coeIHHEHHSN |bIe CBapHLIE
CBapKH BpacTpy6 COECAMHEHHN
HcnbiTanne |(O0bemuoe |HcnniTanue Oo6nemuoe Hcneitanne (McneiTanme
IOBEPXHOCTH |[MCILITAHAE | IOBEPXHOCTH  |HCHLITAHHAE NOBEPXHOCTH |IOBEPXHOCTH
VT PT RT/UT Huamerple, |PT|duamerple, [RT/UT|e, PT e, PT %
% % % Topua |mm|% |topra |mm|% mm (% mm
21,22 I 100 0 5% Bee 0 |Bce 0 Bece |0 Bcee 0
)i 0 5 0 0 5 5
11 0 10 0 >DN [>15]10 HET 5
100
23.1 I 100 5 52 Bcee 5 |Bce 0 Bee |5 Bcee 5
I 5 10 10 0 10 10
11 5 25 10 |[>DN50 |>7 10 HET 10
? B Tex BapHaHTaX CBapOYHBIX KOH(GUTypanuii 1 pazmepos, B KoTopslX UT wiu RT He mo3B0MMIOT IPOBECTH SICHYIO OLEHKY, JOKHO
npoBoguThes PT
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8.4.3 IlponoianHbie CBAPHBIE COCAMACHAN H CIHPAILHbIE CBAPHbIE TPYOKH/TPYOHI
TpeGoanus n.8.3 cranmapra EN 13480-5:2002 ans npoxoNsHEIX CBapHBIX COSAUHEHHH JIOIDKHEL
MPHUMCHATECS 74  AIOMHHHA W  aMIOMHHMEBHIX  CIUIABOB €O CICKYIONAMH
JIONONHEHUAMH/HCKITIOYSHUAMHU:

O6bem ucnbrrannii VT 1 NDT ais nponoibHBIX CBAPHEIX COCAMHEHHH M CIMPAIBHEIX CBAPHBIX
TpyOOK/TpyO IOMKEH COOTBETCTBOBATH Tabmune 8.4-2.

Jlns Mmarepuanos rpymmsl 23.1, cozfaHpWe HPOAONGHEIX CBApHEIX COCAWHEHHH M CIIMPANHHEIX
CBapHEIX TPYOOK/Tpy6 He HomycKaeTcs.

Tab6auma 8.4-2 - O6bem VT u NDT pasi DpoaoJibHBIX CBAPHBIX COCAHMHEHHH H CHHPAILHBIX
CBapHLIX TPYOOK/TPYO

Koypbunuenr coenmaenna |VT PT RT wm
Z % % UT

%
2<0,7 100 0 0
0,7<Z2<0,85 100 0 10
0,85<Z<1,0 100 0 100

8.5 Memoowt NDT u VT

Tpebosanms 11.8.4.1 u 8.4.3 cranmapra EN 13480-5:2002 DO/DKHEI OPEMEHATHCA I AIOMHHAS K
ATIOMMHHUEBRIX CILIABOB CO CICAYIOMMMY JONOIHEHUAMHA/UCKITIOYCHHIMH:

MeToauKH, METOIBI, IPUEMHBIC KPUTEPHH JUIS CBAPHBIX COCAMHEHH AMIOMUHHAS 1 aTIOMAHHEBEIX
CILIABOB JOJDKHEI COOTBETCTBOBATH TPEOOBAHHAM EBPONEHCKHX CTAHAAPTOB, NPUBEACHHHIX B
Tabme 8.5-1 u npuMedaHuaxX TaGmume! 8.5-1.

PT npeanogTurebHO B IIEPBYIO 0YEPENRb I €, <8 MM H B IOCIEAHIO 04EPEb I e, > 40 MM.
B cimyuae aBTOMAaTHYECKOTO YAbTPa3BYKOBOTO HCHEBITAHUS AIOMHUHUA U CILTAaBOB amtomuems UT
HanOoJee IPeIIOYTUTENBHO JUIA €, > 4 MM.

Ta6nauma 8.5-1 - MeToaAuKH, METOIbI, KPUTEPHH NPHEMKH

Mertoauku MeTtoasl KpuTepnu npueMKn
(a60peBHaTYpBI)
BusyansHas EN 970 EN ISO 10042:2005
mposepka (VT) YpoBens npueMku B
Penrrenonorus (RT) |EN 1435:1997 knacc B° EN ISO 10042:2005
Yposens nmpueMkn B°
VisTpa3sBykoBoe Pyunoe UT, EN 1714 EN 1712:1997
ucnsrraaue (UT) JInst TONIMHEI e, (MM) YpoBeHb mpueMKH 2”

4 <e, <40 xmacc A

40 <e,< 100 kmacc B

e, > 100 kimacc C
Astomatmueckoe UT, EN 10246"
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Kanunnsapaas EN 571-1 + napameTtpr EN 1289:1998
nedexrockomusi (PT) [mcosrranms EN 1289:1998, VpoBeHb pHEMKH 2
Tabmma A.1
a JUa nedextor Ne502 (M36EITOK CBApHOTO METAIa HA TOPLEBBIX COSOMHEHMSX), Ne503

(9pe3mMepHas BRITYKIOCT Ha YITIOBEIX MBax), Ne5214 (ape3MepHas TONIUHA YTIOBOTO MIBA),
Ne504 (apesmepHoe npoHuKHOBeHHE), Ne507 (NuHeitHOE pacCOBMEMEHHE, TONBKO TS
nrepudepunitnex msog) cornacHo EN ISO 10042: gocrarogen yposens C.

6 OHaK0, MAKCHMANIBHAS 00IIACTH JUIS OTEIBHOrO BO3JCHCTBHS JOKHA
COOTBETCTBOBATH TpeOoBanuaM xiacca A EN 1435,

B Js neexro Ne2016 (u30:mpoBanssie ceuy), Ne303 (Bxinogenus okucu), Ne3041
(BrimroueHu Bombdpama), Ne2011 (m30mupoBannsie mopsr) cornacao EN ISO 10042,
JocTatoueH ypoBeHs C.

r He npuanMatotcs nmnanapaste aedekrsl. Ipu e,> 60 MM, UT I0IDKHO BKIIOTATE
TIPOBEPKY Ha HATMIHE ACHEKTOB, IEPICHAMKYIAPHEIX TIOBEPXHOCTH B COOTBETCTBHM ¢ EN
583-4,

I EN 10246 npumensiercs k NDT cransasix Tpy6. Iloka eBponeiickuit crangapr NDT
IUI1 aBTOMAaTHIECKOTO YIIBTPa3ByKOBOTO HCITRITAHHS ATIOMHHNS U AIOMHHUEBEIX CILIaBOB HE
BeimymeH, cranaaptel EN 10246-9 u EN 10246-16 6yayT Hcnonbs30BaThCs B KA9€CTBE
STATOHHEIX CTaHAAPTOB MPACMICMOT0 MCTO/Ia AaBTOMATHICCKOTO YIBTPA3BYKOBOTO
HCTIBITAHAS ATIOMHHAS H AIIOMUHACBBIX CILTABOB COTIACHO STOMY €BPOIEHCKOMY CTaHAAPTY.

8.6 IInacmumnvl O UCNBIMAHUA RPOU3ZEO0CMEA CE6APEHHBIX MDY
IlmacTWHE! JUIf UCHBITAHWS NPOM3BOACTBA TPeOYIOTCA I CBapEHHLIX TPYO, H3rOTOBIEHHHIX
COITIaCHO 3TOMY eBpOIEiiCKOMY CTaHIAapTy B ciydae, ecim ko3ddumuent coemunerus 0,85 <z
<1,0. Ecnu mpoexTupoBmMEK yKaszal ko3d¢mumuent, pasuseii 0,85 wim MeHbIne, IIACTHHEL JUIS
HCITBITaHWUA He TPeOyIoTCs.
KomuaecTBo minacTuH, ONpeAeNeHHEIX B a) WM 6) yIuTHBaeT JOMYCK IMEPEMEHHBIX IapaMeTpoB
TIPOIIEAYPE CBapKH TPYIIE MaTepHaloB, CBAPOYHOTO Tpoliecca M TpeOOBaHWI K KadeCTBY
CBapKH.
a) s amroMuHAEBRIX MaTepualoB rpymn 21, 22.1, 22.3 u 22.4 noHago0ATCSA MIIACTHUHEL JUIS
HCIIBITaHWs TIPOM3BOJACTBA B COOTBETCTBHH C Tabmimei 8.6-1 mpyM yclOBHM BEIONHEHHA BCEX
MOCIIEAYIONMX TpeOOBaHUIA:

— [IpH BEIIOJHEHUM TpeOoBaHMit k KauecTBY coriacHo EN ISO 3834-2 wiu EN ISO 3834-3;

— IpH NOTHOH MeXaHW3aluH cBapogHoro mponecca (cMm. ISO 857-1), mpm ycmoBum, uTO

CBapOYHad IpoleAypa IPHMEHSETC] eTHHO00pa3Ho,

— TIpH YCIIOBHH, YTO TONIIHHA CTCHOK e, < 30 MM.
6) Ecau TpeGoBaHus Jyis HCHKTATENBHEIX IUIACTHH IIPOM3BOJACTBA, OIMCAHHHIE B a) He
[MPHMEHAIOTCA, A KAKAOW MAapTHH CBAPEHHHIX TPYO mOTPeOYIOTCA ILIACTHHEI HCIBITAHMA
NIPOM3BOJICTBA Ha BCE M3rOTOBJIEHHEIE MarepHainl. [lapTus ompenenserca kak 100 M mma gacTh
BCEX TPy0 OIHOrO MaTepHala H COCTaBa, a TaKkke OAMHAKOBOTO JWaNa30Ha TONNIMH CTCHOK,
ouenuBacMoro WPQR. Ilocne ycnemmnoro ucnbiTanus 10 IDIacTHH MOAPSA, HCTIBITAHAE MOXKET
6T COKpameHo B Buje mposepku 200 M wiu gactu TpyO. Ilocne ycnemmoro mcnbrranms 10
ILIACTHH MONpPSAN, MCIEITAHAE MOXET OBITh COKpaleHo A0 mposepkd 500 M WM 9acTH TpPYO,
O/IHAKO €KETOAHO JOIDKHA ITPOBEPATHCA 10 KpaifHe# Mepe 1 miacTtuna.
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Tabauna 8.6-1 - mIACTHHLI HCNBITAHAS MPOU3BOACTBA 111 CBAPHBIX TPYO coriacHo 8.6 a)

IIponoabHbIe CBAPHBIE COCARHEHAS Cumpaibabie cBapHbIe cOeTHHEHHS

OjHa ucnelTaTensHas mwiactueaa Ha 200 v |OjHa MeImITaTeNbHas [UIACTHHA Ha BHTOK, HO
WA 9acTh TPYO ¢ HPOXONEHEIMU KaK MHHHUMYM OJIHa IUTaCTHHA Ha
COCIVHCHISIMH M3 OAHOTO MaTeprana u ¢ MaKCHMalbHEI 06BeM [25 TpyOok; gnuna
OJMHAKOBOMH 00paboTKOM cBapku 375 m]

? Tlocne ycnemnoro ueneTanus 10 IIIACTHH HOAPSL, HCIBITAHAE MOXKET OBITH COKpAIIIEHO B
Buze nposepku 300 M mpoxonsHEIX coenuHennit. [locne yememHoro ucnsrranug 10 mracTin
TIOAPSM, UCIBITAHUE MOXKET OBITH COKpAIIEHO A0 PoBepku 500 M MPOAOTLHEIX
COeIMHEHNH, OHAKO €XKeroJHO TOJKHA IPOBEPAThCA 0 Kpalineif Mepe 1 miacTuHa.

Ecnu nacTUHEL HCIEITaHHS HPOU3BOACTBA TPeOYIOTCA ILIL a) HiIH §), HCIBITAHHS, OIIpeNeNeHHbIE
B Tabnunte 8.6-2 JOMKHEI GHITh BRIIOTHEHH, U JAHHEIE KPUTEPUH TIPUEMKH JOJDKHEI OBITh
COOIIIOICHEL.

Ta6auna 8.6-2 - HeoGxoauMble HCIIBITAHNS H NPHEMHbIC KPUTEPHHA IS IVIACTHH
MCOLITAHHS IPOM3BOJICTBA
TpeGyemMoe ucnbITaHUE Kpurepnii npuemxu

1 ncnbITaHKe 3aruda JUIEBOH TOBEPXHOCTH 1IBA Cornacuo EN ISO 15614-2
Hapyxy FBB cornacao EN 910*
1 ncnerranue 3arnba xpomxu Hapyxy RBB cormacHo [Cornmacuo EN ISO 15614-2
EN 910°
1 ncmTanue Ha nonepedHsd n3rub (pactaxenue) |Cormacao EN ISO 15614-2
cornmacuo EN 895
1 makpockonuueckas nposepka cornacHo EN 1321  |Cormacuo EN ISO 15614-2

? 2 ycnerTaHug Ha 3aru6 SBB s e> 12 MM

9 3ax/II0YHTEIbHAS OLEHKA M JOKYMEeHTAIMSI

9.1 Obwue nonoxcenusn

Tpeboanus n. 9 crammapra EN 13480-5:2002 mOMKHEI TPUMEHSTHCH IS ATIOMHHUS W
QIFOMUHHEBBIX CIIIABOB CO CIEAYIOMIMY JIOIOTHEHHAMU/ACKIIOYCHUIMHU:

9.2 Hcnuwimanue zepmemuunocmu

TpeGopanust m. 9.3.3 cramgapra EN 13480-5:2002 mOIKHBI HPHMEHSATBCS I ATIOMHHHAS
ATFOMUHHUEBRIX CIUIABOB CO CIESAYIOMIAMH JOIOIHEHUAMI/UCKIIOYCHUSAMU:

a) JlaBneHHE MTHEBMATHYECKOIO MCIBITAHUS JOIDKHO COOTBETCTBOBATH 1. 9.3.3 crammapra EN
13480-5:2002. TpybGompoBox, NOABEPraeMEll 3TOMY [NABICHHIO JOJDKEH pACIOJararecs B
3aKpHITOH M OrPaHHYEHHOH OOIIaCTH, IOIKHEI OBITH MPEAUPHHSATH JOCTATOYHOE MEPHI IO
MpeNOTBPAIlleHHIo pa3neTa Jeraneif B ciayuae B3phiBa. B WHOM ciydae TpyOOIPOBOA JIOIDKEH
pacmonaratbCs B 00IacTH, AOCTATOYHO HANEKOH OT mHOOBIX Il (TPAXKAAHCKHX JIUL WA
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pabOTHUKOB TPOM3BOAUTEN), TaK, 9TOOKI B ClyJae B3phIBa, MIOAM OBl He ObUIA 3ameThl (He
YIUTHIBas MOBPEXKACHAS OT OCKOJIKOB).

6) B uHOM cirydae HCHEITaHHe MOXeT OHTH BEIIONHEHO NpH JaBieHuy, B 1,1 paza Gomsmum
MaKCHMAaJIbHOTO JIOMYCTUMOTO JAaBlieHHWA. J[0 MCOLITaHWS HaYanbHOTO JABIECHHA AODKHO OBITH
nporesieHo NDT (UT wiu RT, cm. TaGmamy 8.5-1 3T0TO €BpOneiicKoro cTanaapra), Kak HOKa3aHO
B Tabnune 9.2-1.

Ta6auua 9.2-1 — O6bem NDT B ciiydae mpoBedeHAs MHEBMATHIECKOr0 HCILITAHAS COTJIACHO

9.2 6)
THn cBapHOTO0 coelMHEHHS O6bem npoBeaenna NDT
Tepudepuittnie cBapHble cOeqUMHEHRS *; 10%>"RT mm UT,
Topuessie cBapHEIC COCAUHEHHUS M cBapHBIC |OXBaTHIBAIOTCA HONEPEYHBIE CEICHHS C
coeauHeHys naTpyoxoB npu DN > 100 TIPOHONFHBIMHA COETHHEHUAMHE
Topuessie cBapHEIE COeAUHEHNS U cBapHEIe ([’pymma marepuanos 21 u 22 5%
coexuHenus natpyoxos nmpu DN < 100, a PT I'pynma mMatepuainos 23.1 20
TaKXKe COeJIMHEHNs BpacTpyo % PT
IIpoxonsHEIE CBapHEIC COCAWHEHMUS, €CIA 100% RT wm UT
OHH emie He noaseprimch NDT unu
ITHEBMATHIECKOMY HCIIBITAHHIO B
TIOMEIEHHUIX IPOU3BOTUTENS TPYD

? Cm. cHOCKY B Tabimue 8.4-1.

6 Jo DN < 600 sxutogntensHo, 10 % coeauHeHNi TOIDKAE OBITh Henbrrankl Ha 100 %, mpu
DN > 600, 10 % o61meii AIuEBl COSIUHEHHMN.

® 25 % ma neprepUiHEIX COeMHEHH A1 MaTepranos rpymmst 23.1 Tpy6 kimacca II1.

B ciyuae, ecau BO BpeMs THEBMATHYECKOTO HCIIKITAHUA TPYOOIPOBOJ OKLT MOABEPIHYT AAaBICHUIO
B COOTBETCTBHM ¢ 9.2a) 3TOr0 €BPOMEHCKOro CTaHHApTa, UM JABIEHHA HCIEITAHHA JOIDKHO
TpUMeHSAThC ypaBHeHue 9.3.3-1 crarmapra EN 13480-5:2002.

B cirygae nmpuMeHeHHS AaBieHuHA B 1,1 pasa 60IbImIero MakCMMAalLHOTO JOIMYCTHMOTO JaBICHUA B
COOTBETCTBMH C II. 9.20) 3TOro €BpONEHCKOro CTaHAApTa, AABJICHUE JODKHO OHITH CHIDKEHO A0
MaKCHMAaJIbHOH JOMyCTHMOH BEIHYIHMHEI B IEIAX IPOBEPKH TPYOOIPOBOAA.

9.3 [Joxymenmauus nHa Komnonenmol

OTOT NYHKT NPUMEHSETCA B CIIydae, €CIM MPOM3BOJMTENH KOMIIOHEHTOB IMOCTABIAET APYTHM
CTOPOHAaM OTHAEIbHEIE KOMIOHEHTH, M3rOTOBJICHHKEIE COIIACHO YCIOBHAM 3TOIO €BPONEHCKOro
craHgapra.

KoMIOHEHTBI, KOTOPHIE HM3TOTABIMBAIOTCA W3 TAKAX MATEPHANIOB, KAK IUIACTHHEI, CIHPAIH U
CTEPXKHH, JOJDKHBI COOTBETCTBOBATH BCCM MPHMCHHMBIM TPEOOBAHHMAM 3TOr0 EBPOMEHCKOro
CTaHIapTa, OTHOCAIMMCSA K WCHOIB3YeMBEIM NPOM3BOJICTBEHHHIM MpOLEccaM; HApHMeEp, HpH
W3rOTOBJICHHA CBAPHEIX BOTHYTHIX KOHIIOB HIIM CBAPCHHEIX TPYO.

UroOHl I0Ka3aTh COOTBETCTBHE 3TOMY €BPONEHCKOMY CTaHIAPTy O0OPYAOBAHHA, COAEPIKAIIETO
KOMIIOHEHT, IPOHM3BOJMTENE OOOPYHOBaHMA IOOIDKEH INONYYWTh Y MOCTABIMKA KOMIIOHCHTOB
1000l 13 JOKYMEHTOB, YIOMSHYTHIX B ILIL a) - €):

a) JOKYMEHTH Ha IIPOBEPKY (IUIACTHH, CIIHpAJICHi, CTEPIKHEH. .. ) ¥ TaK Aaicc,
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6) OTYETEI O HEPA3PYIIAIOIUX UCILITAHNAX,

B)  OTYETHI O PaspyNIAIOIINX UCTILITAHAIX,

r) JIaHHEIE 0 TepMOOOpadoTKe,

I)  IIA CBapHBIX KOMIIOHEHTOB — 3asBIICHHE O TOM, 9TO paspellleHHs Ha WCIIOIb30BaHHE
CBapOYHEIX HpoNeayp M paboTy cBapIIMKa COOTBETCTBYIOT TPEOGOBAaHUSIM 3TOrO €BPOIIEHCKOrO
CTaHZAapTa,

€) mms xkomnoHeHToB ¢ NDT, 3asBieHme o ToM, 4ro kBambmkaims omepatropa NDT
COOTBETCTBYET TPEOOBaHHUAM 3TOTO €BPONEHCKOrO CTAHAAPTA.

HITH 3Ty e MHGPOPMAIHIO B (hopMe cepTH(HKaTa KOMIOHEHTA.

B cuydae BemomHeHus 1.9.3 x), IPOM3BOAWTENb KOMIIOHEHTOB JOIDKEH TAakOKe YyKas3aTb O
paspemeHAM Ha paboTy omepaTopa CBapkd / cBaplIMKa M IPHMEHEHHs CBAapOYHBIX IPOLEAYD,
BBIIJAHHOTO OOIIENIPU3HaHHOM TPeThel CTOPOHOH B CIydae, ecil KOMIIOHEHTHI 3aKa3hIBAIOTCS 1A
TpyborpoeoxoB kiaccos I u IT1.

B cnygae BumomHeHus m.9.3 e), IpOM3BOAWTENh KOMIIOHEHTOB JOIDKEH Takke yKa3aTh 00
yTBepX)AcHUE kBamm¢mkamuu omeparopa NDT oluienpu3HaHHONH TpeTheil CTOPOHOH B CIydae,
€CIIM KOMIIOHEHTH 3aKa3kIBAI0TCA A4 TpyOompoBosa kiacca II1.

ITpu HeoOxoguMocTH mambHeHmeH HWHGMOPMAIUH/JOKYMEHTALNH, IIPOU3BOAUTCIE 000PYyLOBAHMS
JIOJDKEH yKa3aTh 3TO B 3aKa3e HAa KOMIIOHEHTHL.

IIPUMEYAHUE 1: KoBaHme (BKTIOYAs KOBaHEIC (DIAHIEI) KOMIIOHCHTHL, TUThE U GECIIOBHEIC
TPyOHI CUMTAIOTCA MaTEpHATAMH.

IIPUMEYAHUE 2: IIpn pa3MemeHHH KOMITOHEHTOB Ha PHIHKE, COBPEMEHHAS IPAKTHKA MOXKET
moTpeOOBaTE MOCTaBKY KOMIIOHEHTOB ¢ ceprudpmkatamu cormacHo EN 10204 mm
COOTBETCTBYIONMX TPeOOBAHMIA.

TIPUMEYAHMUE 3: JlokymeHTanus Ha HemeITaHusa HMeercs B EN 764-5.

TTPUMEYAHWUE 4: OnpeneneHue obmenpu3HaHHo#t TpeTheit cropoHs! cM. B EN 764-3.
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IIpniaoxenne A
(urOopManHOHHOE)
Jonyckn pazMepoB

PykoBozcTBo 110 JOIycKaM apMaTypHI TPyOOIPOBOJIOB, H3TOTOBIEHHEIX U3 AIIOMUHAA H €0
CIUIAaBOB ITPUBOJHUTCS B TaGuume 1 ais BceX JHAMETpPOB.

Taéauna 1 - Tomyckn

Howmep pa3mepa coraacno puc. A.1

Pasmep 1 Pasmep 2 Pasmep 3 [Pasmep 4 Pasmep 5 (Pazmep 6

ENISO 13920, |Cwm.m.7.4EN +3 MM 1° 1° 1°

xiacc B 13480-4:2002 Makcumym 5 MM |[Makcumy [Makcamy
Ha OKPYXXHOCTH |M 5 MM M5 MM
OTBEPCTHI ISt Ha Kpaio
6onToB ¢dnanma
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Pucynok AN - Qawwwe opasuepax apnaryps rpybonposoga
Paswep 1o pasweps NeXAy napannenbHunm nAOCKOCTANUN,; pasmeps WeKAY LeHTpanum
NNOCKOCTAMMU, MEeCTONONOXKEHNE ﬂpVICﬂOCOﬁﬂeHMVI; WeEXUEeHTpOBHE pasmeps.
Paswep 2: OTKNOKEHUE CrUOOB OT GOPHY OKPYKHOCTH
Paswep 3: 60KOBO BUHOC TOPUOB UAM COCAMHEHNI
Pasmep 4: BpaIL\EHMEQHIaHLLEB, CyKaSaHHOVITO'{KM, h3mepaeTca Tak, Kak noKasaHho
Paswnep 5: BACKN HA TOPUEBUX COCANHEHUAX AN DOBHUE KOHLY - yKka3aTs gnamerp, K
KOTOpOMY OTHOCHTCA facka
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Pasmep 6:  HecoocHOCTH (aHIlEB HO OTHONIEHUIO K YKa3aHHON TOUKE, H3MEPEHHASL
TOCPEICTBOM MOTHOTO JUaMeTpa IOBEPXHOCTH IPOKIATIKH
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Ipuaoxenue B
(HOpMaTHBHOE)
CoexuHuTEIbHBIE MYQTEI

B.1 Ob6wue nonosxcenun

3T0 npuUnoKeHye JOMKHO IPUMEHATHCS I COSAMHUTEIBHBIX My(T.

CoegunurebHas My(Ta [JOIDKHO TNPHCOSJUHATH ANIOMMHHA M alIOMUHHEBLIE CIUIaBHI K
TpyGoIpoBoay Mtk 060pY0BaHUIO U3 ayCTEHUTHOMN HepXKaBeIoMel CTa.

CoegunutenbHas My(QTa sBISeTCSd TOTOBEIM, HEpa3JeNbHBIM KOMIOHEHTOM, COCTOSIIAM H3
HECXOJHBEIX METAINIECKUX JacTeH.

Coepunutenpaas MydrTa SABISIETCS KOMIOHEHTOM, KOTODBIH MCIIONB3yeTcA UL COENMHCHHS
3IEMEHTOB 0GOpYHOBaHMA IOA AABICHHEM MeXAy co0oil B CHTyanusax, TpeOYOIMX HaIHIuA
MPOYHOTO TEPMETUYHOTO COSJMHEHNS U The CIUIaBHas CBapka HEBO3MOXKHA, TaK KaK MaTepHAIIHL
HECOBMECTHUMEI OTHOCHTEIILHO CILIABHOM CBapKH.

Coenunutenbiasd My(Ta MOXET HCHONE30BaTh HECKOILKO METAUIMYECKHX MaTepHAIoB B
uHTEp(eiice MeTaLTyprudeckoro cuemncHud. HeoOxomumo mNposABHTE BHHUMAHHE, YTOOHI
TapPaHTHPOBATH, YTO MAaTEPHAIKI, HCIIONb3yeMEIe B HHTepdeiice COBMECTHME ¢ pabouuM ¢IronioM
M ¥ pacueTHOM TeMIeparypoil MyGhTEL.

CoenunutenbHas Mydra He 3aBUCHT OT (uaHIEB WK OONTOBEIX COCAMHEHMIA JUIS IONEPIKaHUA
TEPMETHYHOCTH, XOTA HEKOTOPEIE KOHCTPYKIMU My(GT MOI'YyT 00ECHCYHBATHCS HONOIHATEIEHEIMU
BHEIIHAMH MEXaHHYECKMMH YCTPOMCTBAMH XIS 3alMTHl HHTepdelica OT BHCMHHMX CHI H
MOMEHTOB.

B.2 Mamepuanu

KoHiusr MydThl ZOJDKHEI M3rOTaBIMBATBCS M3 AFOMMHMA M aTIOMHHHEBEIX CIUIAaBOB (OCHOBHOM
Meral 1) cornacHo I. 5, u ayCcTeHUTHOM HepxkaBelomell cTamu (0cHOBHOM Meran 2) cornacHo EN
13480-2.

B.3  IIpoexmuposanue

KoHIB! coeXMHATENEHOH My(dTEI JOIDKHEI PacCIUTEIBATHCA TaKUM 00pa3oM, 4To0H obecrieanBaTh
COIPOTHBIICHHE JABICHUIO, PABHOMY, KaK MHHHMYM, JaBICHHIO MOAKTIOUEHHOTO TPYGOIpOBOAa.
Heo6xoauMo MpUMEHSTH IpaBriIa IPOEKTHPOBaHus MpoekTa cranxapTa EN 13480.

MydTa momKHA BBIICPKHUBATH 0€3 HPOTEYEK HABICHME, B 4 pa3a NIPEBOCXOAANIECE PACUCTHOE
JaBICHHUE.

B.4 IIocmosannoe nooknrouenue
Hecxonmsle MeTaTnuecKue 9acTH MYQTH HOJDKHEI IPHCOEIWHATHLCA CBAPKOM B3pHIBa, CBApKOM
TPEHHEM WM 0COOBIMHU TIPOLIeCCaMy KOBKH.,

B.5 Hcnvimanus

B.5.1 Hcneitanne na HaxexnocTs (QT)
B.5.1.1 HcnpiTaHue NOCTOSHHOTO MOAKIIOYECHHAS
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UroOBl COKpPATUThL YHCIO HUCIEITAaHWI Ha HaAEKHOCTh, COEAMHUTENBHBIE MY(THI JOKHE OHITH
CTPYIIIHPOBAHEI HA OCHOBE AMAMETpa TaK, KaK MOKa3aHO HIDKE.

- I'pymma I, DN <100.

- I'pyma II, 100 < DN <400.

- I'pymma III, DN > 400.

VicnbiTaHue Ha HaileXXHOCTh JOJDKHO BHIIOMHATHCSA Ha Kak MHHEMYM ABYX ofpasuax rpymm I - II1.
VcnpiTanue Ha HAJEXHOCTH IIEPECTaeT OHITH AEHCTBUTENBHHIM IPU KM3MEHEHHH KOMOWHanmit
CYIIECTBEHHBIX AaCHEKTOB KOHCTPYKUHHM HIIM [pOliecca M3TOTOBIEHUS, WIH IOATPYIIIHI
Marepuanos (cM. 1.5 1 EN 13480-2).

Mertoas! MCHBITaHUM, YCITOBHS MCIIBITAHWI MX BO3MOXHOCTH JO/DKHE COOTBETCTBOBATh JAHHEIM
Tabmurs B.1-1.

B.5.1.2 Ipouenypa ncobiTanus MydT Ha TeILI0BOM yiap

VcnpiTanue Ha TEINIOBOH yAap JOJDKHO BKIKOYATh HOTPYKEHHE B XKUAKHH a30T I OXJNaXKICHHA
COEIMHUTEIBHEIX MydT 10 -196 °C ¢ mocneayromuM HOIHEIM IIOTPYKEHHEM B ropsayio Boxy (T >
80 °C). 3arem MydTa NpUBOAUTCS K KOMHATHOH TeMmIlepaType (Kak IpaBHIIO, MOTPYKEHHEM B
XONOJHYI0 BOJY) M HCIHITAHME TOBTOpseTcA. Tpebyercs MPOU3BECTH MHHHMYM 5 TEILIOBBIX
I[MKIIOB.

B.5.1.3 KBaimdukxanua nepconaia

Kpamnduxanms HepcoHala, BHIIONHAIONIETO IIOCTOSHHOE HEPa3hb€MHOE COCAUHECHME, MODKHA
COOTBETCTBOBAaTh TPEOOBAaHMAM COOTBETCTBYIOIIMX CTOPOH. TpeGoBaHMA K KBamuduKamun
nepcoHanta NDE u Bu3yansHOro ocMorpa - B coorBercTBHM ¢ 1.8.4.3 cranmapra EN 13480-
5:2002.

B.5.2 Hcnritande koMmooHeAToB (CT) coexmHuTENLHEIX My (DT

Kaxnas Mydra ZomKHa GHITH IPOBEPEHA M UCIILITAHA.

MeToab!l MCIIBITaHWM, YCIIOBHS MCIBITAHWHA WX BO3MOXKHOCTH JOJDKHEI COOTBETCTBOBATH JAHHBIM
Tabmue B.1-1.

B.6 Mapxupoexa

Kaxzas coepurnTensHas My($Ta JODKHO GbITh MapKMPOBaHA IIPH MOMOIIH JIEKTPOXHMHUIECKOTO
TpaBIIeHUs, TPaBUPOBKH WITH JIa3epHON MapKUPOBKO# ¢ YKa3aHHEM CIIEAYIOIUX CBEICHHMIL:

- HAUMCHOBAHWS I OTMETKH IIPOM3BOUTEIS COEANHUTENBHOM MydTHI;

- 0603HaTEHIA MaTEPHAIIOB HIIN KOJOB MaTCPHAIIOB (Ha CTOPOHAX OCHOBHOTO MeTamna 1 i 2);

- YHUKAIBHOTO mmdpa.

OTHKEeTKa ¢ 4eTKO BHOHBEIM IpeXyNpexieHneM 00 OTpaHHYEHHH TEMIIEpaTypsl Ha HHTepdeiice

CIIEIIEHUs TIPH cBapke (TIPH HAIWYMM OTpaHHYEHMs) NO/DKHA ORITH IIPOYHO NpPUKPEIUIEHa K
mydre.
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B.7  [Joxymenmayusn

HeszaBucHMO OT MarepualoB W pa3MEpOB, M BCEX COEMHMHHUTENBHEIX My(dT cormacHo EN
10204 10/KHEL OBITH IpeJOCTABICHE JOKYMEHTHI, COJepXanide pe3ylIbTaThl BceX HeoOXOAMMBIX
UCITLITaHHH.

JIOKyMEHT mpoBeleHHS HCILITAHWIA JOMKEH BKIIOYATH 3asdBICHHE, 9TO BCE TpeOOBAaHMA
TIPAMEHUMEBIX TCXHUIECKUX YCIOBHH ¥ 3TOTO HPHIOKECHHUA OBUTH BEIIOMHEHEL.

Ecau motpebyerca naneHeiimas wHGOpManud WM OOKyMEHTAlWd, TO IOKYyNaTenb MOIDKCH
YKa3aTe 3TO B 3aKase.

JIOIDKHEI ORITH IPUIOXKEHRI NOKYMEHTHI MpPOBEJECHHS WCIHITAHWHA OCHOBHOTO MeTana 1 H
OCHOBHOTI'O MeTana 2.

B.8 3awuma npomue nepezpesanusn

HnTepdeiic cremieEns coeqMHATENBHOH MydThl MOXET ObITH TEPMOYYBCTBHUTEIBHEIM, O3TOMY
MIPOM3BOXUTENL 00OpPYINOBaHMS IIOJ| JABICHHEM JOIDKEH NpPEJUPHHATH 00fA3aTeNbHBEIE MEPHl IO
KOHTPOJII0 W OrPaHMYCHWIO MaKCHMAIbHOH TeMmeparypsl HHTEp(eiica B COOTBETCTBHM C
PEKOMEHIAIHUAME IPOU3BOANTENA MY(TEI.

Kaxpas coemuuuTenbHas MydTa ¢ TEPMOIYBCTBHTENLHEIM HHTEP(HEHCOM HODKHA OHITH CHAOKEHA
TEPMOTYBCTBUTEIFHEIM HMHAMKATOpOM. WHAWKATOp MOMKEH 00eCHeddBaTh BO3MOXHOCTH
TIPOBEPKH CBApIIKOM TEMIIEPATYPHI, KOTOpas JOIDKHA JIEXKATh B 3JaHHBIX HPESACIaX.

Tab6auua B.1-1 - Henbrranns coexuHuTeasHBIX My$T (T.J).

Ne HcneiTanne; OoneM mist (O6LeM aaa |VcaoBAs HCOBITARAK
TpeGoBanuM / QT CT
cTaHIapTHOE
HCIBITAHHE

1 Paspymaromye UCIEITAHIT

1.1 HcusiTanne, ykasaHHOE B |- -
1.1aum 1.1b

l.1a  |(HcmerTanue Ha yaap ams |ITo 1 Ilo 1 TeMnepaTypa HCIEITaHMIA:
HanpaBieHui 60po3mok  (rabopy Habopy OKpYXaloIas TeMIeparypa
BJIONE K&XJIOT0 KaXAOTO  [KaXTOTO
unTepdelica cuemnenus; |Tuma THIIA
K, > 14 IIx

(omHoKpaTHOE), > 18 JIx
(cpennee)/EN 10045-1
1.1b  [Meramorpadugeckas 1 - 200X
OIICHKA
MHKPOCEKIHOHUPOBAHUA
(xaxroro uHTEpdeiica
CIeTUIeHNS); TpeGoBaHuA
CM. B CHOCKE

1.2 BokoBoe ucnertanue Ha |2 - TemnepaTypa HCIBITaHMIHA:
u3rub (He IPUMEHUMO OKpYXarolllas TeMIIEpaTypa
UL OCOORIX IPOIIECCOB
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koBKH); 90°,d=12x a,

6e3 Tpeums / EN ISO
7438
1.3 IIpo6HOe HenbITaHHe 1 MmydTa - MyodTa mox
THAPOCTaTHIECKOTO rpymmn L, 11, TEPMOLMKITHIECKOH
ZlaBIEHUS; 4-KpaTHOe m Harpyskoi”
pacdYeTHOE AaBIICHHE TemmepaTypa UCHBITAHMIA:
OKpYKaoImas TEMIIeparypa
B xoMOunamm c 2.4
14 HcnerTanne Ha 2 2 Obpaser 10/DKEH COJEPKATD
pacTshkeHue B OCHOBHO# MeTai 1 1 2
HAUPABICHUH Z*; O6paser; oz
PacTATHBAIOIAA Harpy3Ka TEPMOIUKIIHICCKOMH
> ocHoBHO# MeTawt 1/EN HATPYy3KOH"
10002 TemrepaTypa HCIBITAHUIMA:
OKpYKAloImas TEMIIEpaTypa
2 Hepaspymaronpe HCIBITAHHA
2.1°  |UT mocne xaxzmoro 100% 100% UT ¢ HOpMAILHEIM
B3pBIBaHUS ITAKUPOBKH;> H3Iy9ICHUAECM, THAMETP 25 MM,
OTpakeHHBIH curHal - 50 2,25 MI'n
% mixanst / EN 583 B o6nacTu nnacTuas (KoTOpas
OyIeT HUCTONB30BaThCS TS
MAaIIMHHOMK 06paboTKH My TEL)
He JOIycKaeTcs HapyIIeHns
CLEIUICHUS
22 HUcmmiranne MmydTei Ha |2 BCE CoemnHuTeMBHAA My(Ta O
YTeUKy refus; CKOpoCTb TEPMOIUKITHIECCKOM
yreuxn < 10 MGap n/c Harpyskoi® aa QT
/EN 1779 TeMnepaTypa UCTILITAHUS:
OKpYKaroImas TEMIIEpaTypa
23 HUcnmiTanne MyQTh Ha 2 BCE Coeaunurensaas Mydra moj
POHUKHOBEHUE KPACKH; TEPMOIUKIHMIECKOM
EN 1289, ypoBeHb Harpyskoi® g QT
npuemku 1 /EN 571-1 Temmneparypa UCIIBITaHYS:
OKpY’KaroIas TEMIIEpaTypa
2.4 HcmmiTanue mox 1 Bee® Mydra mon
IaBJICHHEM; TEPMOIUKITHIECCKOM
1,43 pacgeTHOTO HaTpy3KOM®
JaBIICHUSL Temrieparypa UCIIEITAHMIA:

OKpYJKalommas TeMIIepaTypa
B xoMOunarmu ¢ 1.3

QT

3 BusyanpHas IpoBEpKa COSANHUTENBHEIX MydT
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3.1 BusyanbHas nmpoBepka;, (Bce 100%
OTCYTCTBHUE TYKEPOIHEIX |HCTIBITYEMEI
MAaTepUalioB, KOPPO3UH  |e geranu

WK TpemuH > 0,3 MM

32 ITpoBepxa pasmepoB Bcee 100%
HCTIBITYEMEI
e JieTajlu

33 IIporepka MapkupoBku |Bce 100%
HCIIBITYEMEI
€ JICTamn

? Jlns BCOBIMKH O6IHMIEBATh My(TH ILIAKMPOBAHHEIM JIUCTOM (32 HCKIo9eHueM 1.3).

8 OtcyTcTBHE HeMeTAIMUECKHX (a3 MM BKITIOYEHHIA, TIOP HIIA JIPYTHX HE CBA3AHHEIX
obacTeif, MOMHOE CHCIIICHHE COCAMHAEMBIX METAIIIOB.

*Cm.B.5.1.2

" B Ka4ecTBe AlbTEPHATHBEI HCIILITAHKUE IIPOBEPSIONHIA B cooTBeTcTBHH C 2.4 / CT.

2 TonsKO 1S B3PRIBHOM IIIAKMPOBKA MY THI

¢ Ecu ucnieitanue cornacHo 1.4 / CT He BEIIOIHEHO.

* Jns criequansHOro mporecca KOBKH, 3TO MCIIBITAHAHE MOXKET OBITh H3MEHEHO. B sToM
cllydae UCIBITaTeIHOE JaBleHHe — COrnacHO 1.3 — momkHO B 7 pa3 NpeBRIIIATE NaBIICHHAE
HUCTIBITAHUS.
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Ipunokenne ZA
(undopManHOHHOE)

B3anmocB#3b MeXkIy 3TUM eBponeiickuM crangapToM M OCHOBHLIMH TPeGOBaHHAMH
Jupextusnt EC 97/23/EC

Hacrosamuit eBpomeiickuit cTaHmapT OBUI ITOJTOTOBIEH COTTAaCHO Manpjary, BrigaHHoro CEN
Esponeiickoit Komuccmeit u Espomeiickoit accormanueil cBOOOAHONH TOProBiM ¢ IENbI0
obecnieuenus cpeacTB cooTeTcTBHA CymecTBeHHEIM TpeGoBanmaM upextuenl 0 HoBoM moaxozne
97/23/EC.

ITocne Toro, kak 3TOT CTAHAAPT OyJeT YIOMSHYT COINIacHO JIUpeKTHBE B OQHIHATEHOM XypHAIEe
€BPOIIEICKOTO cOO0IIecTBa ¥ BHEAPEH B KauecTBEe HAMOHANLHOIO CTAHAAPTA B IO Kpaiineit Mepe
OJHOM rocynapCTBe — YJICHE EC, COOTBETCTBHE C l'IyHKTaMPI 3TOro craHnaprra, HpHBe)ICHHHMH B
Tabmurie ZA.l, mepemaer B paMKaXx pacCMOTPEHHMS 3TOr0 CTaHAAPTa MPEANOIONKCHHE O
COOTBETCTBHH COOTBETCTBYIOIMM CyNIeCTBEHHBIM TpeGoBaHUAM JJHPEKTHBH M CBA3aHHLIX HOPM
Erpomneiickoit acconuanuy CBOOOJHOM TOPTOBIIH.

Ta6muma ZA.1 — CooTBeTCTBHE MEXKIY eBponelickum cranaaprom u dupexrusoii 97/23/EC

IIyHKTBI JaHHOTO Conepxanne JnpexTnBa 06
€BPOMEICKOro CTanaapTa 00opyAOBAHNH IOJ
nasaeauem 97/23/EC,
TIpnnoxenne 1
5 ITonoxenwue u paccmotperue (2.2.3 (b), 5-it uHAEHT
CYIIECTBECHHBIX CBOMCTB
MAaTepHalioB
5.3,5.7 Marepuraisl, JOCTaTOYHO 4.1 (a)
rrOKue u xKecTKHe
54,72,74,175,7.6, Marepuman, mogxomamuii wis |4.1 (d)
ITpunoxerue B ToZipa3yMeBacMOM
nponeRypsl 06paboTki
5.6 Oxpyxaromas u pabogas 2.2.1, 2-it uHAEHT
TeMIIepaTypa
6, IIpunoxenne B Koncrpykims mogxozameid 2.2
TIPOTHOCTH
6.2 HomunanmsHOE npoekTHOE 712
HanpsoKeHUe
6.3,6.4,6.5,6.6 Meron BEOHCIIEHAS — 223 ()
Pacuer nocpeacreom
$opmyner (DBF)
7.6, Ilpwioxeaue B PaGouas npouexypa mo 312
BHIMIOTHCHUIO
COEAUHHUTENBHON MY(DTHI
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Keammdumposannsiit mrrar  |3.1.2
IS BHITTOTHEHHS
HEMOABMXHEIX COEAUHEHHUI
7.4,7.63,7.6.5 IToaroroBka gacteit 3.1.1
KOMIIOHEHTOB
7.5 dopMonsMeHeHNE 3.1.1
7.53,7.54,7.6.6 TepmoobpaboTka 3.14
8.4,8.6 CootsercrByromme dakrops! |2.2.3 (b), 6-if UHAEHT
COEIMHEHUIH
8.4, 8.5, llpunoxerne B |BHyrpenHue u 321
ITOBEPXHOCTHHIE JIE(EKTHI
8.4.3,8.6 O beKTHBHOCTE coeAnHEHHS |7.2
9.2, Ilpunoxenue B ITpoGHoe ucnnITaHHE 322

OPEAYIIPEXXJIEHUE - [Ipyrue tpeGoBarus u apyrue Jupektussl EC MoryT GBITH
IIPIMEHUMEIMU K IPORYKTY (aM), HaXoIIeMycs B IIpeJieliaX pacCMOTPEHMs STOTO CTaHIapTa.
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XONOAHOTAHYTHIE IPYTKH U TPYOHI

AmoMuHU#T 1 ATOMAHUEBHIE CIUIaBEL. IIpyTKH, TPYOR! M mpodim
TIPECCOBAHHHIE.

Ob6opynoBanue, paboTaromee mox AasneHneM. YacTs 4.
TToAroToBKa TEXHMYECKHX YCIOBHIl IOCTABKH IS
MeTATHYECKUX MAaTEPHATIOB

O6opynoBanne, paboTaromiee moj AaBjieHneM. YacTs 5.
JIOKYMEHTEI TI0 KOHTPOJTIO U COOTBETCTBHIO METATHIECKIX
MaTepHaJioB

Caapka u cMexxHsIe Iponrecchl. CnoBaps. HYacTs 1: nporeccs
CBapKH MeTajlia

Caapka, PexomMeHanuu mo CBapke METAUIAICCKAX MaTCPHAIIOB.
Yacts 2. JlyroBas cBapka GeppHTHEIX CTalleH.

Crapka. PexoMeHgammu 1mo cBapke METAIMICCKAX MATEPHAIIOB.
Yacts 4. JlyroBas cBapka aJIIOMHHHS H aIOMAHHEBEIX CILIABOB
Ceapka. OGmue JOIMyCKH IS CBAPHBIX KOHCTpYKImid. PazMepht
TI0 JUIAHE U YTIIOBHIE pa3Mephl. GopMa 1 HOIOKEHHE.

Caapka ¥ CBA3aHHHIE Ipouecchl. KOHTpobHEIi nepeveHs,
OTHOCSINUICA K OKpYKaloImeit cpexe.

Jlupexrura FDBR, pacuer naponposoaos, mioms 1995

Kpyrimsie ¢ranus! mist TpyO, KiIanaHoB, QUTHHIOB H apMATYPH C
o6osnauernem PN. Yacts 4. OuaHub 13 AOMUHAEBEIX CILIABOB
Cocyan! kpuorenHuie. Matepuaisl. Yacts 1. TpeGoBanus B
OTHOIIEHUY YAAPHOM BAIKOCTH TIPH TEMIIEPATYPAX HIKE MHHYC
80°C

OGopyznoeanue, paboTaromiee mox xaBaeHweM. Yacts 3.
Omnpenenenrie KOMIOHEHTOB

Heo6xoaumo nomyunts u3 Vulkan-Verlag, Huyssenallee 52-56, D-45128 Essen
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