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1 Scope
This European Standard deals with the requirements for the ferrule-securing of eyes and endless loops.
It also deals with the requirements for ferrules for the ferrule-securing of eyes and endless loops.

This European Standard applies to the ferrule-securing of eye terminations formed either by a Flemish eye or tum-
back eye and covers ferrules made of non alloy carbon steel and aluminium.

This European Standard applies to slings and assemblies using steel wire ropes for general lifting applications up
to and including 60mm diameter conforming to EN 12385-4, lift ropes conforming to EN 12385-5 and spiral strand
ropes conforming to EN 12385-10.

Type testing of ferrule-secured systems and manufacturing quality control requirements are also specified.

This European standard deals with all significant hazards, hazardous situations and events relevant to this
particular steel wire rope termination when used as intended and under conditions of use which are foreseeable by
the manufacturer.

This standard applies to terminations of steel wire ropes with ferrules and ferrule-securing which are manufactured
after the date of this publication.

NOTE One design of ferrule-secured turn-back eye termination using an oval aluminium ferule which satisfies the
requirements of this European Standard is given for information in annex A.

2 Normative references

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

EN 515, Aluminium and aluminium alloys - Wrought products - Temper designations
EN 1050:1996, Safety of machinery — Principles of risk assessment

| _EN 12385-1, Steel wire ropes - Safety - Part 1: General requirements

EN 12385-2:2002, Steel wire ropes — Safety — Part 2: Definitions, designation and classification
EN 12385-4, Steel wire ropes — Safety — Part 4: Stranded ropes for general lifting applications
EN 12385-5, Steel wire ropes — Safety — Part 5: Stranded ropes for lifts

EN 12385-10, Steel wire ropes — Safety — Part 10: Spiral ropes for general structural applications

EN ISO 12100-2, Safety of machinery - Basic concepts, general principles for design - Part 2: Technical principles
(1ISO 12100-2:2003)
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3 Terms and definitions

For the purposes of this European Standard, the terms and definitions in EN 12385-2:2002 apply together with the
following:

341
ferrule-secured eye termination (FSET)
eye formed at a rope end secured by means of a ferrule pressed on the rope

3.2

Flemish eye ferrule-secured termination

eye formed at a rope end secured by means of a ferrule pressed on the main body of the rope and the tail ends of
the strands from the Flemish eye

3.3
turn-back eye ferrule-secured termination
eye formed at a rope end secured by means of a ferrule pressed onto the main body of the rope and the tail end

34
ferrule-secured endless loop
loop secured by ferrules pressed on the overlapping rope ends resulting in an endless rope assembly

3.5

competent person

designated person, suitably qualified by knowledge and experience, and with the necessary instruction to ensure
that the required operations are correctly carried out

3.6

ferrule-secured system designer

person or organization that designs the ferrule-secured eye termination or ferrule-secured endless loop and
assumes responsibility for type testing

3.7

ferrule manufacturer

person or organization that manufactures ferrules for a ferrule-secured eye termination or ferrule-secured endless
loop system

3.3

ferrule-secured termination manufacturer

person or organization that manufactures the FSET and/or ferrule secured endless loop in accordance with the
ferrule-secured termination system designer’s instructions

4 List of hazards

This clause contains all the significant hazards, hazardous situations and events, as far as they are dealt with in
this standard, identified by risk assessment as significant for this type of steel wire rope termination and which
require action to eliminate or reduce the risk.

Accidental release of a load due to failure of a FSET puts at risk either directly or indirectly the safety or heaith of
those persons within the danger zone.

Table 1 contains those hazards that require action to minimise risk identified by risk assessment as being specific
and significant for ferrule-secured eyes and endless loops.
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Table 1 — Hazards and associated requirements

Hazards identified in annex A of | Relevant clause of annex A of | Relevant clause/sub-clause of
EN 1050: 1996 EN ISO 12100-2:2003 this standard
1 Mechanical hazard 13 5
1e Inadequacy of 13 5
mechanical strength
27 i d
hazardous events
27.4 | Insufficient mechanical 4123 5
strength of parts
27.6 | Inadequacy of selection | 4.1.2.5,4.3.1 57
of ropes and
accessories and their
inadequate integration
into the machine
27.8 | Abnormal conditions of 424 6
assembly/testing/use/
maintenance
1.7 Puncture hazard 13 534, 535

5 Safety requirements and/or measures
5.1 Ferrule-secured system

51.1 General
The ferrule-secured system shall comply with the safety requirements and/or protection measures of this clause.

In addition the ferrule-secured systems shall be designed according to the principles of EN ISO 12100 for relevant
hazards but not significant, which are not dealt with in this document.
The ferrule-secured system designer shall carry out type testing in accordance with 5.1.2.

The ferrule-secured termination system designer shall provide instructions on how to produce the ferrule-secured
termination and/or the ferrule-secured endless loop.

The instructions shall at least cover those items given in 5.1.3 and be supported with a written declaration that the
system has passed the type testing requirements of 5.1.2.

where the rope end is contained within the ferrule, the ferrule-secured system designer shall provide means
whereby the position of the rope end before and after pressing can be ascertained. This shall not include
verification by marking the rope. Only the parallel portion of a ferrule shall be considered load bearing.

5.1.2 Type testing

§.1.21 Sampling

Where the ferrule design follows a mathematical progression throughout a given size range, rope diameter shall be
selected for testing to represent the lower and upper quartiles of that range.

Where the ferrule design does not follow a mathematical progression throughout a given size range, each rope
diameter within that range for which the system is designed shall be selected for testing.

For each rope diameter selected as above, the rope grade shall be the highest for which the system is designed
and at least three FSETs or three ferrule secured endless loops, whichever is the case, shall be tested.
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NOTE 1 In the case of the FSET the number of tests is regarded as two when the test lengths have a FSET at both ends.

Additionally, sampling shall take into account whether the type of ferrule-secured termination is a turn-back eye or
Flemish eye or whether it is an endless loop, as follows:

a) Turn-back eye ferrule secured-termination

Testing shall be carried out on each of the basic rope types for which the system is designed. For each basic
rope type, testing shail be carried out on ropes having the lowest and highest metallic cross-sectional area
factors for which the system is designed.

NOTE2  For the purposes of this standard there are four basic rope types, namely single layer rope, rotation-resistant rope,
parallel-closed rope and spiral strand rope, refer EN 12385-2 for definitions.

b) Flemish-eye ferrule-secured termination

Testing shall be carried out on single layer rope having the lowest and highest metallic cross-sectional area
factors for which the system is designed.

c) Ferule-secured endless loop

Testing shall be carried out on single layer rope having the lowest and highest metallic cross-sectional factor for
which the system is designed

51.2.2 Tensile test

When tested in accordance with 6.2 the FSET shall sustain a force of at least 90% of the minimum breaking force
of the rope.

NOTE A terminal efficiency of 90% is equivalent to a termination efficiency factor, K, of 0,9 which is used in the calculation
of WLL for slings

When tested in accordance with 6.2 the ferrule-secured endless loop shall sustain a force of at least 90% of twice
the minimum breaking force of the rope.

51.2.3 Fatigue test

When tested in accordance with 6.3 for 75 000 cycles followed by a tensile test in accordance with 6.2 the FSET
and endless loop shall sustain a force of at least 80% of the minimum breaking force of the rope.

Additionally for Flemish eye ferrule-secured terminations of crane hoist ropes a further fatigue test shall be
performed on an assembly comprising a solid thimble having a peripheral length equivalent to at least four rope lay
lengths. When tested in accordance with 6.4 the ferrule-secured termination shall withstand a minimum of
1x10° cycles and not exhibit a complete strand fracture.



CTB EN 13411-3-2009

5.1.3 Instructions to be provided by the ferrule-secured system designer

The ferrule-secured system designer shall provide instructions on at least the following:
a) preparation of the rope end;

b) details of the rope(s) for which the system is designed;
c) matching of the ferrule material and size to the rope diameter and type;
d) positioning of the rope end;

e) procedure for ferrule-securing, i.e. pressing the ferrule;
f) alignment, condition and maintenance of the tooling;
g) procedure for removal of fins;

h) dimensional requirements of the pressed ferrule;

i)  marking limitations of the ferrule; and

j) temperature limits of the ferrule secured system.

5.2 Ferrules

5.21 Material

The material selected by the ferrule manufacturer shall be non-alloy carbon steel or aluminium and shall conform to
the same specification as that used by the ferrule-secured system designer when satisfying the type tests.
Non-alloy carbon steel shall be a fully-killed non-ageing normalized steel.

Aluminium shall be in condition F according to EN 515.

5.2.2 Dimensions

The dimensions of the ferrule shall be in accordance with those used by the ferrule-secured system designer when
satisfying the type tests.

5.2.3 Manufacture and quality control of ferrule

The tube from which ferrules are made shall be free from any cracks, folds and surface defects.

With the exception of steel ferrules for Flemish eyes, ferrules shall be produced to provide a seam-free hollow
product. Extrusion over mandrels with a bridge shall not be used. Electric resistance welding of steel tubes may
only take place for flemish eyes and shall be carried out prior to the tube drawing and normalizing processes.

For each batch of steel ferrules produced from the same cast of steel and heat treatment a sample ferrule shall be
selected and close flattened at ambient temperature, see figure 1. If the sample fails this test a further ten (10) or
3% of the batch of ferrules, whichever is the greater, shall be randomly selected, and all shall pass the flattening
test otherwise the whole batch shall be rejected.



CTB EN 13411-3-2009

| S ——
Figure 1 — Close-flattened ferrules
5.2.4 Certificate

The ferrule manufacturer shall supply a certificate stating that the whole batch of ferrules conforms to the ferrule
secured system designer’s specification.

5.2.5 Marking

Each ferrule shall be marked with its size and the ferrule manufacturer’s name or mark except in the case of
ferrules for use with ropes smaller than 8mm diameter where the marking can be on the package.

5.3 Ferrule-securing

§.31 General

The procedure adopted by the manufacturer of the ferrule-secured eye termination or endless loop shall be in
accordance with 5.3.2 to 5.3.5 and the instructions provided by the ferrule-secured system designer.

Ferrule-securing shall be carried out by a competent person trained in ferrule-securing.

5.3.2 Matching of ferrule to wire rope

Determine the rope details from the documentation supplied with the rope, see EN 12385-1 and ensure that the
rope is within the scope of the ferrule-secured system as detailed by the ferrule-secured system designer. In some
cases it will also be necessary to determine the nominal metallic cross-sectional area factor of the rope, refer
EN 12385 parts 4,5 & 10.

Follow the ferrule-secured system designer’s instructions to select the appropriate ferrule size, taking into account
the nominal or measured diameter of the rope, whichever is applicable.

5.3.3 Forming the eye

5.3.31 Flemish eye

The outer strands of the rope shall be divided into two equal groups. The core shall be assigned to one of these
groups. The length of rope divided shall depend on the size of eye to be formed. Both groups of strands shall then
be re-laid together in opposing directions, see figure 2.

No individual strands shall protrude from the rope in the eye.

The positioning of the strand ends and the removal or retention and placing of the core shall be in accordance with
the ferrule-secured system designer’s instructions (see 5.1.3).

When the ferrule is slid into position it shall not displace the strands. The strand ends shall be evenly distributed
around the intact wire rope within the ferrule.

Positioning of the ferrule before pressing shall be such that the distance between the base of the thimble and the
ferrule shall be “approximately” two times the nominal rope diameter after pressing. In the case of a thimble with a
pointed end this distance shall be approximately 1,5 times the nominal rope diameter after pressing.

The peripheral length of a soft eye for a sling shall be at least four times the rope lay length.
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The peripheral length of a soft eye for a crane hoist rope shall be at least six times the rope lay length.

Figure 2—Forming a Flemish eye
5.3.3.2 Turn-back eye

In the case of rope severed by a heat process the annealed length of rope shall not be greater than one rope
diameter.

Rope secured by an oval ferrule with a tapered end shall not be severed by a heat process.

If a served rope end is to be pressed within the ferrule the serving shall consist only of a strand or wire. The serving
material shall be of aluminium or annealed steel and shall have a tensile strength no greater than 400N/mm2. The
diameter of the serving shall be no greater than 5% of the nominal rope diameter. Any serving within the ferrule
before pressing shall be no longer than one half the nominal rope diameter and the overall length of serving shall
extend no further than one rope diameter from the rope end.

The eye shall be formed by passing the rope end through the ferrule to form the required eye size and then by
passing the end of the rope back through the ferrule.

In the case of rope severed by a heat process the annealed portion of the rope shall not be positioned within the
ferrule.
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The length (h) of a soft eye from the ferrule to the bearing point of the eye shall be at least fifteen (15) times the
nominal rope diameter.

NOTE 1  The width (h/2) of the eye with the rope under no load should be approximately half of its length. see figure 3.

In all other cases the rope end shall protrude by no more than one half of the rope diameter. In the case of ropes
severed by a heat process the ferrule shall be positioned such that after pressing the rope end shall protrude from
the ferrule by an amount no more than one rope diameter, i.e. only the annealed portion shall protrude.

Positioning of the ferrule before pressing shall ensure that the distance after pressing provides
a) clearance between thimble and ferrule

b) the thimble is secured within the eye (secured against the possibility of rotation within the eye or rolling out of
the eye).

NOTE2  Typically after pressing the clearance between the base of the thimble and the ferrule should be a approximately of
1,5 times the nominal rope diameter for a thimble without a point, and 1 times the nominal diameter for a thimble with a point
unless specified otherwise by a competent person. See informative annex A for a specification of one design of tumback eye

ferrule-secured termination.

h/2

Figure 3 — Example of a turn-back eye
5.3.4 Pressing the ferrule
Pressing of the ferrule and removal of the fins shall be in accordance with the ferrule-secured system designer’s
instructions.
The contact and inner surfaces of the pressing tools shall be clean and lubricated.
The pressing tools shall not be mis-aligned.

In the case of a square ended oval ferrule the major axis of the ferrule shall coincide with the direction of pressing.
At the end of the pressing operation the contact faces of the tools shall meet.

The position of the rope end shall be checked and shall be in accordance with the ferrule-secured system
designer’s instructions, taking into account the particular requirements for oval ferrules with tapered ends, see 5.1.

All fins resulting from the pressing operation shall be removed. Any fins shall not be pressed back into the ferrule.

NOTE Any difficulty in removing fins indicates excessive tool wear, in which case the condition of the tooling needs to be
assessed.

5.3.5 Quality control after pressing of the ferrule
At each set-up of the pressing tools, the pressed ferrule shall be dimensionally checked to verify that it is within the
pressed diameter and length limits specified by the ferrule-secured system designer.

Each pressed ferrule shall be checked for diameter to verify that it is within the diameter limits specified by the
ferrule-secured system designer.

Each pressed ferrule shall be inspected to ensure that the ferrule is free from any flaws and surface defects.

For tum-back eyes the position of the tail end shall be checked to ensure compliance with the FSET system
designer’s instructions.
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6 Verification of the safety requirements and/or measures

6.1 Qualification of personnel

Any person verifying the type testing, the ferrule, the FSET or ferrule-secured endless loop shall be a competent
person.

6.2 Tensile type test (FSET system designer)

The applied force shall be transmitted by means of round pins, the diameter of which for the FSET shall be
selected so that an included angle of taper between 25 and 35 degrees is subtended by the soft eye at the ferrule
and for the ferrule secured endless loop shall be no less than four times the nominal diameter of the rope.

In the case of the ferrule-secured endless loop the ferrule-secured portion shall be positioned mid-way between the
pins.

After 50 % of the minimum breaking force of the rope has been applied, additional force shall be applied at a rate of
not more than 0,5 % of the minimum breaking force of the rope per second.

The minimum length of free rope between terminations shall be 30 times nominal rope diameter.

6.3 Fatigue type test (FSET system designer)

The test shall be carried out on an in-line tensile fatigue machine. The terminations shall not be allowed to rotate
and the test shall consist of the application of a cyclic force from 15 % to 30 % of the minimum breaking force of the
—rope-along the ropeaxis for 75000 cycles:

The cyclical test frequency shall not exceed 5 Hz in an ambient temperature of 10 ° to 40 °C.
The tensile test which follows the tensile fatigue test shall be in accordance with 6.2.

6.4 Fatigue type test of Flemish eye ferrule-secured termination of crane hoist rope (FSET
system designer)

The test shall be carried out on an in-line tensile fatigue machine. The terminations shall not be allowed to rotate
and the test shall consist of the application of a cyclic force from 2,5 % to 20 % of the minimum breaking force of
the rope along the rope axis.

The cyclical test frequency shall not exceed 5 Hz in an ambient temperature of 10 °C to 40 °C.

6.5 Ferrule dimensions before pressing (Ferrule manufacturer)

The requirements of 5.2.2 shall be confirmed by measurement.

6.6 Manufacture and quality control of ferrule (Ferrule manufacturer)
The material requirements of 5.2.1 shall be confirmed by visual inspection of the inspection document.

The tube and ferrule extrusion requirements of 5.2.3 shall be confirmed by visual inspection.

6.7 Ferrules (FSET or ferrule-secured endless loop manufacturer)

Compliance with the ferrule requirements shall be through a visual verification of the inspection document supplied
with the ferrule.

6.8 Matching of ferrule to wire rope (FSET or ferrule-secured endless loop manufacturer)

The requirements of 56.3.2 shall be confirmed by visual inspection of the documentation supplied with the rope and
the instructions provided by the ferrule-secured system designer, and/or by measurement.
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6.9 Fomming the eye (FSET or ferrule-secured endless loop manufacturer)

The requirements of 5.3.3 shall be confirmed by visual inspection.

6.10 Pressing the ferrule (FSET or ferrule-secured endless loop manufacturer)

The requirements of 5.3.4 shall be confirmed by visual inspection.

6.11 Quality control after pressing the ferrule(s) (FSET or ferrule-secured endless loop
manufacturer)

The set-up requirements shall be confirmed by measurement.
The manufacturing diameter requirements shall be confirmed by measurement or by the use of a “go/no go” gauge.

The requirements for flaws and defects and the position of the tail end in the turn-back eye shall be confirmed by
visual inspection.

7 Information for use

7.1 Marking
If the FSET forms part of a wire rope assembly other than a sling:
a) The ferrule shall be legibly and indelibly marked with the FSET manufacturer's name, symbol or mark;
and

b) The assembly shall be legibly and durably marked with the traceability code identifying the assembly
with the certificate in 7.2.

NOTE The marking requirements for slings are given in 7.1 of EN 13414-1.

7.2 Certificate

If the FSET forms part of a wire rope assembly other than a sling the certificate shall include at least the following
information:

a) name and address of the FSET manufacturer or authorized representative, including the date of issue
of the certificate and authentication;
b) number and relevant part of this European standard;
c) description of the assembly; and
d) traceability code as per marking.
NOTE The certificate requirements for slings are given in 7.2 of EN 13414-1.

10



CTb EN 13411-3-2009

Annex A
(informative)

Specification for one design of turn-back eye ferrule-secured termination

A.1 General

This annex states material, dimensional and manufacturing requirements for one design of turn-back eye ferule-
secured termination with an oval aluminium ferrule that meets the performance requirements of this part of
EN 13411 when securing ropes having rope grades up to and including 1960.

NOTE Other turn-back eye ferrule-secured terminations may conform to this standard provided all of the stated
requirements are satisfied.

A.2 Types of terminations

Teminations with thimbles are shown in Figure A.1a). The dimension d; applies only within the area indicated
(120°) in Figure A1.b). There are to be no roundings or tapers on the loop end of the pressed ferrule.

11
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Key
1 Place for identification marking 2. Type A - cylindrical
3. Type B - cylindrical rounded 4. Type C - cylindrical conical

a) Terminations with symbols.

120

Key
di external pressed size
The diameter di applies only within the range of angle 120°.

b) Cross-section through ferrule.

Figure A.1 — Types of pressed terminations (see table A.3 for dimensions)

12
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A.3 Ropes for this design of ferrule

A.3.1 General

Ferrules conforming to this annex are suitable for making ferrule-secured terminations with ropes conforming to
A3.2,A3.3and A3.4.

A.3.2 Rope types
Single layer, rotation-resistant and parallel-closed stranded ropes conforming to EN 12385-4, stranded ropes

conforming to EN 12385-5, spiral strand ropes conforming to EN 12385-10 and cable-laid ropes as specified in
EN 13414-3.

A.3.3 Metallic cross sectional area factor

The minimum metallic cross sectional area factor is to be 0,283.

A.3.4 Rope grade

The maximum rope grade is to be 1960.

A.3.5 Types of rope lay

Ordinary and Lang lay.

A.4 Tubing

A.4.1 General

Tubing blanks are to be of oval cross-section and constant wall thickness and are to comply with the tolerances in
A43,and A4d.4.

A.4.2 Material

Composition of the material is to conform to EN AW-AIMg2 (B) (EN AW-5051A) in accordance with EN 573-3 and
have the following properties.

Hardness is to be 38 to 45 Brinell 2,5/31,25.

Tensile strength: Rm > 145 N/mm?2

0,2 % proof stress: Rp0.2 >50 N/mm?2

Elongation after fracture: A5 >220%
A.4.3 Straightness

Lengths of tubing (/) in excess of 300 mm are not to deviate (h;) from the straight by more than 4 mm/m (h//;). In
any length (/;) lengths () less than 300 mm are not to deviate (h,) from the straight by more than 2,5 mm. See
Figure A.2.

Tubing for ferrules for ropes of 14 mm diameter and greater are not to exhibit a twist in excess of 2,5 mm/m.

Twists over the whole length of tubing are not to exceed 5 mm. See Figure A.3.

13
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Dimensions in millimetres

1>
5 <
\
l; >300

Key

ly  length of the tubing
b clearance between the base of the thimble and the ferrule

Figure A.2 — Straightness of tubing

Figure A_3 — Twist in tubing

A.4.4 Wall thickness
The average actual wall thickness s is to be determined as follows:-
; = smax + smjn
2

Deviation of wall thickness, which is defined by the following formula, is to be in accordance with table A.1.

A.5 Identification and dimensions of ferrules (unpressed)

Ferrules are to be identified by size number, see Table A.1.

Ferrules (type A) and round end ferrules (type B) are to be as shown in Figure A.4 a). Dimensions are to comply
with Table A.1.

Ferrules with tapered end (type C) are to be as shown in figure A.4 b). Dimensions are to comply with Table A.1.
The exact shape of the tapered end of type C ferrules is to be at the discretion of the ferrule manufacturer.

14
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NOTE The tapered end should be designed in such a way that it does not prevent the ferrule taking up a stable, horizontal
position in the pressing tool before and during the pressing operation. The wall of the ferrule should be provided with an opening
which will reveal the position of the dead end of rope in the completed ferrule-secured termination.

/
4
N

a) Types A and B cylindrical ferrule.

N s

et

N
\

.
[
) R ——

1 Tapered extension at the discretion of the manufacturer

b) Type C cylindrical ferrule with tapered end.

Figure A.4 — Ferrule dimensions (see table A.1)
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Table A.1 — Dimensions of ferrule before pressing (see figure A.4)

Ferrule | Internal size Wall thickness
size Nominal  Deviation of Tolerable Length Nominal
number average wall wall weight of
thickness thickness 1000
from nominal | gifference pieces”
thickness
a tolerance b tolerance | s ; g u I tolerance kg
25 27 +02 54 +0,2 1,05 +0,04 0,09 9 +0,22 0,499
3 33 0 6,6 0 1,25 +0,04 0,12 11 -05 0,843
35 38 7,6 1,5 + 0,05 0,13 13 1,32
4 4.4 +0,2 88 +0,2 1,7 + 0,05 0,15 14 +0,2 1,81
45 49 0 98 0] 1,9 + 0,06 0,17 16 -05 2,61
5 55 11,0 21 + 0,06 0,19 18 3,57
6 6,6 13,2 25 + 0,08 0,22 21 +0,2 5,86
6,5 7,2 +0,15 14,4 +0,15 2,7 +0,08 0,24 23 -05 7,55
7 7,8 15,6 29 + 0,09 0,26 25 9,53
8 88 17,6 33 +0,10 0,29 28 +05 13,7
9 99 +0,2 19,8 +0,2 37 +0,11 0,33 32 -1 19,8
10 10,9 21,8 41 +0,12 0,37 35 26,4
11 12,1 242 45 +0,13 0,41 39 +05 35,8
12 13,2 +03 26,4 +03 49 +0,15 0,44 42 -1 458
13 14,2 28,4 5,4 +0,16 0,48 45 59,7
14 15,3 30,6 5,8 +0,17 0,52 49 +05 735
16 17,5 +03 35 +0,3 6,7 +0,20 0,57 56 -1 111
18 19,6 39,2 7,6 +0,23 0,61 63 159
20 21,7 +03 434 +0,3 8,4 +0,25 0,64 70 +07 217
-15
2 24,3 48,6 9,2 +0,28 0,67 7 292
24 26,4 +04 52,8 +0,4 10 + 0,30 0,70 84 376
26 285 57 10,9 +032 0,74 91 +07 481
28 31 +04 62 +04 11,7 +0,33 0,77 98 -15 603
30 331 66,2 125 +0,35 0,82 105 739
32 35,2 70,4 13,4 +0,37 0,87 112 +0,7 897
34 37,8 +04 75,6 +04 14,2 +0,38 0,92 119 -15 1077
36 39,8 79,6 15 + 0,40 0,98 126 1275
38 M9 83,8 +0,4 15,8 + 0,4 1,03 133 +07 1503
40 44 +0,4 88 16,6 +0,43 1,08 140 -15 1734
44 48,4 96,8 +05 18,3 + 0,46 1,19 154 2314
48 52,8 +04 1056 |+05 20,0 +05 1,3 168 +0,7 3010
52 57,2 114,4 216 +0,54 1,4 182 -15 3813
56 61,6 +05 1232 | £0,6 233 + 0,58 1,5 196 4772
60 66 +05 132 +06 25 +0,63 1,6 210 +0,7 5880
-15

Y Cylindrical ferrules, informative only
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A.6 Matching wire rope to ferrule
Selection of the correct ferrule is to take account of:
measured rope diameter;
rope type (and core);
nominal metallic cross-sectional area factor of the rope.
Case 1
For single layer round strand ropes with fibre core and cable-laid ropes having a metallic cross-sectional area factor
C of at least 0,283, a ferrule having a size number equivalent to the nominal rope diameter is to be selected from

Table A.2.

_Case 2

For single layer round strand ropes with metallic core and for rotation-resistant round strand ropes having a metallic
cross-sectional area factor up to 0,487, a ferrule having the next larger size number than the nominal rope diameter
is to be selected from Table A.2.

Case 3

For single layer round strand ropes with metallic core and for rotation-resistant round strand ropes and parallel-
closed round strand ropes having a metallic cross-sectional area factor greater than 0,487 and up to 0,613 the
ferrule is to be selected from Table A.2.

Case 4

For spiral strand rope having a metallic cross-sectional area factor [A0) of not more than 0,613 (ac], ferrules are to be
selected having two size numbers larger than the nominal rope diameter, see table A.2. Two ferrules spaced two

rope diameters apart are to be used per termination. After pressing a space is to be maintained between the
ferrules.

17



CTB EN 13411-3-2009

Table A.2 — Ferrule size numbers

Ferrule size number (see A.6)

Rope diameter Case 1 Case 2 Case 3 Case 4
single layer single layer round single layer round spiral
round strand ropes [strand ropes with IWRC| strand ropes with IWRC, strands
Nominal Measured with FC and and rotation-resistant | rotation-resistant ropes
d from to cablelaidfopes round-strand-ropes—and-parallel-closedropes 2-ferrules
mm mm mm C =0,283 C <0,487 0,487<C<0,613 Cc<0,61
25 25 27 25 3 - -
3 2.8 32 3 35 - -
35 3.3 3.7 3.5 4 - -
4 3.8 43 4 45 -
4.5 4.4 4.8 45 5 -
49 54 6 - 65
5.5 5.9 6.5 - 7
6 6.4 7
6.5 6.5 6.9 6.5 7 8
7 7 7.4 7 9 9
8 7.5 7.9 8 9 9 10
8 8.4 10
9 8.5 8.9 9 10 10 11
9 9.5 11
10 9.6 99 10 11 11 12
10 10.5 12
11 10.6 10.9 11 12 12 13
11 11.6 13
12 11.7 11.9 12 13 13 14
12 12.6 14
13 12.7 12.9 13 14 14 16
13 13.7 16
14 13.8 13.9 14 16 16 18
14 14.7 18
16 14.8 15.9 16 18 18 20
16 16.8 20
18 16.9 17.9 18 20 20 22
18 18.9 22
20 19 19.9 20 22 22 24
20 21 24
22 211 21.9 22 24 24 26
22 231 26
24 23.2 23.9 24 26 26 28
24 252 28
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Table A.2 — Ferrule size numbers (continued)

Ferrule size number (see A.6)

Rope diameter Case 1 Case 2 Case 3 Case 4
single layer single layer round single layer round spiral
round strand ropes [strand ropes with IWRC| strand ropes with IWRC, strands
Nominal Measured with FC and and rotation-resistant rotation-resistant ropes
d from to cable laid ropes round strand ropes | and parallel-closed ropes 2 ferrules

mm mm mm C=0,283 C <0,487 0,487< C<0,613 C=<0,613

26 253 259 26 28 28 30
26 27.3 30

28 27.4 27.9 28 30 30 32
28 29.4 32

30 29.5 29.9 30 32 32 34
30 31.5 34

32 31.6 31.9 32 34 34 36
32 33.6 36

34 33.7 33.9 34 36 36 38
34 35.7 38

36 358 35.9 36 38 38 40
36 37.8 40

38 37.9 37.9 38 40 40 44
38 39.9 44

40 40 42 40 44 48 48

44 42.1 43.9 44 48 48 48
44 46.2 52 52

48 46.3 47.9 48 52 52 52
48 50.4 56 56

52 50.5 51.9 52 56 56 60
52 546 60

56 54.7 55.9 56 60 - -
56 58.8 - -

60 58.9 59.9 60 - - -
60 63 - - -
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A.7 Making the eye termination

A.7.1 Positioning of ferrule (Types A and B)

The ferrule is to be so positioned that after pressing the rope end protrudes from the ferrule. For ropes severed by
a heat process the protrusion is to be up to one rope diameter. For all other cases the protrusion shall be up to one
half a rope diameter.

The ferrule is to be so positioned that after pressing it is 1,5 times the nominal rope diameter from the base of a
thimble (see Figure A.1). In the case of a thimble with a point the distance is to be 1 times the nominal rope
diameter.

NOTE Before pressing, the ferrule may be fixed to the rope by slight deformation of the ferrule. Care needs to be taken to
ensure that when deforming the ferrule, e.g. by hammering or in a vice, neither of the sides is dented; otherwise, during the
subsequent pressing the ferrule could collapse (see Figure A.5).

Correct Incorrect

Figure A.5 — Fixing the ferrule on the rope

A.7.2 Pressing the ferrule

The ferrule is to be pressed only in a hydraulic or pneumatic press by means of cold working.

NOTE Ferrule sizes 2,5 to 5 may also be pressed using hand tools.

The ferrule is to be positioned in the pressing tool in a stable horizontal position.

The major axis of the oval ferrule cross-section shall align with the direction of pressing. On completion of the
pressing operation the contact faces of the two parts of the pressing tools shall meet. The ferrule shall be pressed
in one direction without turning. Any fins produced on the ferrule shall be removed without damage to the ferrule or

the rope.

(See also0 5.3.4)

A.7.3 Ferrules after pressing

The dimensions of ferrules on pressed assemblies are to comply with Table A.3.
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Table A.3 — Dimensions of pressed ferrules (see figure A.1)

CTB EN 13411-3-2009

Ferrule External pressed size d Parallel
size nominal tolerance d> min length
number " X M
mm mm mm mm mm mm
25 5 - 12 3,75 -
3 6 - 14 4,5 -
35 7 +0,2 - 16 5,25 -
4 8 0 - 18 6 -
45 9 8 20 6,75 4,5
10 9 23 7,5 5
6 12 11 27 9 6
6,5 13 12 29 9,75 6,5
14 +0,4 13 32 10,5 7
16 0 14,5 36 12 8
18 16,5 40 13,5 9
10 20 18 45 15 10
11 22 +0,5 20 50 16,5 11
12 24 0 22 54 18 12
13 26 24 59 19,5 13
14 28 +0,7 25 63 21 14
16 32 0 29 72 24 16
18 36 32 81 27 18
20 40 +0,9 36 90 30 20
22 44 0 39 99 33 22
24 48 43 108 36 24
26 52 +11 46 117 39 26
28 56 0 50 126 42 28
30 60 +1,4 53 135 45 30
32 64 0 56 144 48 32
34 68 59 153 51 34
36 72 63 162 54 36
38 76 +1,6 66 171 57 38
40 80 0 69 180 60 40
44 88 +1,9 75 198 66 44
48 96 0 81 216 72 48
52 104 +2,1 87 234 78 52
0
56 112 +2,3 93 252 84 56
0
60 120 +2,4 99 270 90 60
0

R Approximate dimensions
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A.8 Information for use

A.8.1 Identification marks

The ferrule is to be marked as indicated in Figure A.1-a.1 using stamp sizes given in Table A 4.

Table A.4 — Marking stamp sizes

Ferrule size number Letter size Depth of impression
mm mm

8upto 24 3 0,5

above 24 up to 60 5 1

A.8.2 Temperature limits
The temperature limits when used with rope with a fibre core is — 40 °C to + 100 °C

The temperature limits when used with rope with a steel+ core is — 40 °C to + 150 °C
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 98/37/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 98/37/EC amended by 98/79/CE on machinery.

Once this standard is cited in the Official Journal of the European Communities under that Direclive and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of this
standard confers, within the limits of the scope of this standard, a presumption of conformity with the relevant
Essential Requirements of that Directive and associated EFTA regulations.

WARNING - Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard. (4]
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Annex ZB
(informative)

I*) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/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 2006/42/EC on machinery.

nce this ard is cited in icial" Journal of the European Communities un irective and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of this
standard confers, within the limits of the scope of this standard, a presumption of conformity with the relevant
Essential Requirements of that Directive and associated EFTA regulations.

WARNING - Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard. &1

24




CTB EN 13411-3-2009

Bibliography

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

EN 1070, Safety of machinery — Terminology

EN 13414-1, Steel wire rope slings - Safety - Part 1: Slings for general lifting service

25



CTB EN 13411-3-2009

Mpunoxexue O.A
(cnpaBouHoe)

MNMepeBop eBponeiickoro ctaHgapTa EN 13411-3:2004 Ha pycckui A3bIK

1 Obnactb NpUMeHeHUs

B HacrosiieMm eBponeickoM cTaHgapTe paccMmatpuBaloTcsl TpeboBaHus, NpeabsaBNAeMble HE TOMbKO K
KOJbLIEBLIM 3@XMMaM NPOYLUMH U BECKOHEYHbIX NETENb, HO U K CaMMM KOMbLAM, UCNOMNb3YEMbIM ANsi U3ro-
TOBJIEHUA KOJbLIEBbIX 32)>XKUMOB.

Hacrosiuin eBponeickuit CTaHgapT pacnpoCTPaAHSETCA HAa KOMNbLEBbIE 3a)KMMbl KOHLIEBbIX NPOYLUUH B
BMAE ronnaHackoro oroHa (pnamaHackon NPOyLUMHBY) Unu NeTnm ¢ o6paTHbBIM XBOCTOM, @ TaKkXXe Ha KonbLua,
M3rOTOBJIEHHLIE U3 HENETMPOBAHHON YINEPOAUCTON CTanu n anioMUHUS.

Hacroswmii eBponeiickuit CraHaapT pacnpoCTPaHSIeTCsl HA CTPONbl U YCTPOMCTBA, UCNONb3YIOLWLME TPy30-
noAbLEMHbIE CTanbHble NPOBOMOYHLIE KAHATbl AMAaMeTpoM A0 60 MM BKNOYMTENBLHO cornacHo EN 12385-4,
rpy3onoabemMHble kaHatbl cornacHo EN 12385-5 u kaHTbl U3 CTpPeHr cnnpanbHOM CBUBKM cornacHo EN 12385-10.

3aecb paccMaTpUBalOTCA TaKKe TUMOBBLIE UCMILITAHUS CUCTEM C KOMbLEBLIMU 3axuMamu, a Takke Tpebo-
BaHMWSA K KOHTPOMIO KAY€CTBA U3TOTOBIIEHUS.

B HacTosiLeM eBponenckom cTaHaapTe paccMaTpUBAIOTCS BCE BAXKHENLLUME OMACHOCTU, ONACHbIE CUTYaLun
1 cobbITUA, KacaloLMeca 3aernku CTarbHbIX NPOBONOYHbLIX KAHATOB, UCNOMb3YEMbIX NO HA3HAYEHUIO U B YCIIO-
BUAX, NPEeAYCMOTPEHHbIX U3rOTOBUTENEM.

Hacroswumii ctranaapT kacaeTcs 3aAenku CTanbHbIX MPOBONIOYHBIX KAHATOB C UCNONL30BAaHUEM KOnew U
konew, 6e30nacHOCTH, M3rOTOBIEHHbIX NOCKEe AaTbl AaHHONW Nybnukauuu.

anMGHaHMG - OAHa KOHCTPYKUUA KOHUEBOro coeguHeHna ¢ 06paTHI=IM XBOCTOM W KOnbUeBbIM 32XKUMOM C UCNONb-

30BaHWeM oBasfibHOIo aritoMMHUEBOro KorbLa, oTBevatroljero TpeSOBaHMHM HacToAulero eBponeﬁcxoro CTaHaapTa,

NpUBOAUTCS B MHGOPMALIMOHHBIX LIENSX B NPUIOXEHUN A.

2 HopMaTUBHbIE CCbINKU

C nomoLbio AaTUPOBaHHbLIX U HEAATUPOBAHHLIX CCbINOK AAHHLIA €BPONEWCKUIA CTaHAapT COAEPKUT
BbIAEPXKM U3 Apyrux nybnukauuin. Takue HOPMaTUBHbIE CCbISIKU YKa3biBaAOTCA B COOTBETCTBYIOLLUX MECTax
B TEKCTe, 3a KOTOPbIMM MEpPEeyYUCnsOTCA COOTBETCTBYOLUME nybnukauuu. Ons AaTUPOBAHHLIX CCbINOK
nocneaylowme nonpasku UNu peaakumn gaHHelX NyGnukaumii NPUMEHSIOTCA K JaHHOMY €BPONeiCcKOMy CTaH-
[apTy TONbKO B TOM Cry4Yae, ecriv OHM COAepKaTcs B HEM B BUAE NONpaBok unu peaakuuin. [ina HegaTtupo-
BaHHbIX CCbINOK MPUMEHAETCA NOCNEAHAA pefakUms yKa3aHHOro AOKYMEHTA (BKIOYasA NONpaBkm).

EN 515 AniomMuHuii n antoMuHueBble cnnasbl. JedopmupoBaHHbie nsgenus. Obo3HayveHme oTnycka

EN 1050:1996 Be3onacHOCTb MaLLuH. MPUHLMNbLI OLIEHKN pUCKa

EN 12385-1 KaHatbl npoBono4yHble cTanbHble. BesonacHocTb. Yactb 1. O6wue TpeboBaHua

EN 12385-2 KaHaTbl NpOBONOYHbIE CTaNbHbIe. Be3onacHoCTb. Hactb 2. OnpeaeneHus, 0603Ha4YeHNs u
Kknaccvuukaums

EN 12385-4 KaHaTbl NnpoBOMOYHble CTanbHble. Be3onacHoCTb. YacTb 4. KaHaTbl M3 CTPeHr 06Lero HasHa-
YeHus

EN 12385-5 Kanatbl npoBono4yHble cTanbHble. GesonacHocTb. YacTb 5. KaHaTbl U3 ctpeHr ansa nudptos

EN 12385-10 KaHaTbl npoBOnoyYHble cTarnbHble. BesonacHocTb. YacTb 10. KaHaTbl cnMpanbHON CBUBKK
obLuero npuMeHeHus

EN I1SO 12100-2 BesonacHocTe 060pyaoBaHusi. OCHOBHbIE MOHATUA, OOLLME NPUHLMMBLI KOHCTPYUPOBaHWA.
Yactb 2. TexHuueckue npuHyunel (1ISO 12100-2:2003)

3 TepmuHbI 1 onpeaeneHusi

B Hacrosillem eBpPONEncKOM CTaHAapTe MPUMEHSTCH TEPMUHbI U OMpeAeneHusi, YCTAHOBMEHHLIE B
EN 12385-2:2002, a Takke cneaytoLime:

3.1 koHUeBOe coeguHeHUe ¢ KonbueBbIM 3axumom (FSET) (ferrule-secured eye termination): MeTtns
Ha KOHLe KaHaTa, 3aKpenneHHas ¢ NOMOLLbIO KOMbLEBOro 3axuma.

3.2 KOHUEeBOEe COeAuHEeHWe B Buae roJaHACKOro OroHa ¢ KonbueBbiM 3axumoM (Flemish eye
ferrule-secures termination): MeTns Ha koHUEe kaHaTa, 3aKpenneHHasi ¢ NMOMOLLbLI KOMbLEBOrO 3aXWUMa,
3anpeccoBaHHOrO Ha OCHOBHOM YacTu KaHaTa U KOHLEBbIX XBOCTaX CTPEHT OroHa.
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3.3 KoHUeBOe coeauHeHue ¢ OGpaTHLIM XBOCTOM M KOMbLeBbIM 3axumMom (turn-back eye ferrule-
secured termination): MNeTna Ha KOHUE kaHaTa, 3aKpensieHHas C NOMOLLLIO KOSbLIEBOIO 3aXuMa, 3anpecco-
BAHHOrO HA OCHOBHOW 4acTU KaHaTa U KOHLEBOM XBOCTE.

3.4 6eckoHevHan neTnAa ¢ KonbueBbIM 3axumMoM (ferrule-secured endless loop): MeTns, 3akpenneHHas
C MOMOLLBIO KOMeL, 3anpeccoBaHHbIX HA KOHUAX KaHaTa, pacrnosiOKEHHbIX BHAXIECTKY.

3.5 komneTeHTHOE NULO (competent person): HasHaueHHOE NULIO, MMEIOLLIEE COOTBETCTBYIOLLEe obpa-
30BaHUE N ONbIT, CMOCOBHOE KOHTPONUPOBATbL NPABUMLHOCTb BbIMOSIHEHNSA HEOOXOANMMBIX ONepaLmii.

3.6 pa3paboTumk cuctemsbl ¢ KonbLeBbIM 3axuMoM (ferrule-secured system designer): Jluuo wnm opra-
HM3aumsA, KOTopble pa3pabaTbiBalOT KOHCTPYKLIMIO KOHLEBOFO COEANHEHUS C KONbLIEBbIM 3aXMMOM UnKU BECKO-
HEYHYIO NETIO C KOMbUEBLIM 3AXKUMOM U KOTOPbLIE NPUHUMAIOT HA cebs OTBETCTBEHHOCTbL 3a NpoBeAeHue
TUMOBbIX UCTLITAHWIA.

3.7 usroroButenb koney (ferrule manufacture): Jiuyo vwnu opraHusaums, KOTOpble W3roTaBnMUBAIOT
KOHLIEBOE COEAMHEHNE C KOMbLEBbIM 32)XKMMOM MU 6ECKOHEYHYIO METMIO C KOMbLIEBLIM 3aXXMMOM.

3.8 n3rotoBUTENIb KOHLUEBOro coeAuHeHUs ¢ KonbueBbIM 3axumom (ferrule-secured termination
manufacturer): Jluyo unu opraHusaums, kotopbie usrotasnusaior FSET u/unu 6ecKoOHEUHYI0 NETNIO C KOfb-
LEBbIM 32)KMMOM B COOTBETCTBMU C MHCTPYKLMAMU pas3paboTymka CUCTEMbI KOHLIEBOW 3aAeNnku C NOMOLLbIO
KONbLIEBOIO 3aXXUMa.

4 Cnuncok onacHocTtemn

B naHHOM pasgene paccMaTpuMBalOTCA BCE OCHOBHBLIE OMACHOCTHU, OMACHBIE CUTYyaLUu U COObITUS B
pamMkax AaHHOrO CTaHAapTa, WAEHTUAULMPOBAHHBIE B MPOLIECCE OLEHKM PUCKA KaK CYLLECTBEHHbIE ANA
Z[JaHHOTO TUMa 3aJenkn CTanbHbIX KaHaToB, TpebyloLme NPUHATUSA COOTBETCTBYIOLLMX MEp ANsi YCTpaHEeHUsi
pucka unu ero MMHUMKU3aLun.

HeoxupaHHoe nageHue rpysa B pesynbTare paspyLUleHUsi KOHLEBOrO COEAMHEHUS C KONbLEBLIM 3aXM-
Mom (FSET) npeactaBnsieT coboii NpsMYI0 MNM KOCBEHHYIO ONacHOCTb AnA 6e30macHOCTU UNM 340pOBbS
repcoHana, HaxoAsLWErocsi B OnacHoi 30He.

B Tabnuue 1 ykasaHbl OMAcHOCTH, KOTOpLIE TPEBOYIOT NPUHATUS ONpeAeEneHHbIX Mep ANs MUHUMKU3aLMn
pucka, MAEHTUMULMPOBAHHOIO Kak Crneunduyecknin n BaKHbIA ANA KONbLEBbIX 3AXKUMOB U OECKOHEUHbIX NeTerb.

Tabnuua 1 — OnacHocTU U accouunpyemblie TpeboBaHus

OnacHocTy, M,quTMg)r\Tla;ggg{afgggle B NPUNOXEHUU A ﬂoﬂ?%ﬂiﬁ::lf:iﬂen paannc;ﬁ)/(ggggl::en
' EN I1ISO 12100-2:2003 | gaHHOro ctaHgapTa
1 MexaHunyeckass onacHoOCTb 1.3 Paspen 5
1e HeagekBaTHas MexaHU4Yeckas NPOYHOCTb 1.3 Pa3nen 5
27 MexaHn4eCckue onacHOCTM U OnacHble COBbITUS
27.4 | HepgocraTouyHas MexaHU4Yeckas npoYHOCTb YacTel 41.23 Pasgen 5
27.6 | HenpaBunbHbIil BbIOOP KAHATOB M MPUHAANEXHOCTEN 41.25,4.31 Paspenb 5,7
M UX HeageKBaTHasA MHTErpauus B MalUMHy
27.8 | HeHopmanbHble ycnoBusi COOPKU/MCMbITAHUA/OKCH- 424 Paspen 6
nyaTtauun/TeXHU4ECKOro 00CnyxuBaHus
1.7 | OnacHoctb npo6os 1.3 5.34,5.3.5

5 TpeboBaHuA K 6€30MaCHOCTM U/MNKN Mepbl NPEOCTOPOKHOCTU

5.1 CucTtema ¢ KonbLeBbIM 32XXKUMOM

5.1.1 O6wuKe nonoxeHus

Cuctema KOnbLEBOrO 3aXMma AOImkHa oTBevaTtb TpeboBaHusiM 6e30nacHOCTU U/Mnu mepam 3aLmThl B
pamkax gaHHoro pasgena. Kpome aToro, KOnbLEBOW 3aKMM AOMKEH ObiTb pa3paboTaH B COOTBETCTBUM C
npuHumnamun EN ISO 12100 oTHOCUTENBHO ONACHOCTEN, KOTOPbIE HE ABNAIOTCA CYLIECTBEHHLIMU U KOTOPbLIE
He paccMaTpuBalOTCA B JaHHOM CTaHaapTe.

Pa3paboTymk KONbLEBbLIX 32>KUMOB AOMMKEH NPOM3BECTU TUMOBbLIE UCTLITAHWSA CONAacHo 5.1.2.

Pa3paboTymk KOHLEBOrO COEAMHEHMS C KOMbLEBbIM 3XKMMOM AOIDKEH NMPEeAOoCTaBUTb UHCTPYKUMU NO
U3rOTOBMNEHUIO KOHLIEBLIX COEAWHEHUW C KOMbLEBbIM 3aXMMOM W/MNM GECKOHEYHOW NEeTNU C KONbLIEBbIM
3axMMOM. UHCTpyKUMM JOMKHBLI OXBaTbiBaTb BOMNPOCHI, paccmarpuBaembie B 5.1.3, U AOMKHbI COMPOBOX-
[aTbCa NUCbMEHHOW Aeknapaumnein o0 TOM, YTO CMcTemMa YCNELLHO NpoLurna TUNoBble UcnbiTaHua 5.1.2.
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Ecnu Mcnonb3yloTcsi OBanbHbIE KOTbLA C KOHUYECKUMM KOHLAMK Anst 0GXMMa NeTnm ¢ 06paTHbIM XBOCTOM
unu 6eCKOHEYHOI NETNK, rAe KOHEeL, kaHaTa HaxoAMTCS B KOMbLie, pa3spaGoTYMK KONMbLEBOrO 3aXXKMMa AOMKEH
npeaoCTaBuTh CPEACTBa, NMOMOraloLIMe ONPEAENUTL MOMOXEHWE KOHLA KaHata Ao UM MOCcne 3anpeccoBKM.
370 He AO0MKHO BKMOYaTh BEPUAUKALMIO NOCPEACTBOM MapKUPOBKM KaHaTa. TONbKO napannenbHas 4acTb
KOMbLIA JOMKHA PaCCMaTPMBaTLCA KaK HeCyLLas.

5.1.2 TunoBbIe UCNbITAHUSA

5.1.2.1 OT60p O6GpasuoB

Tam, rae KOHCTPYKUMS KOfbLua crnegyetr MatemaTudeckOon Mporpeccuu B pamKkax AaHHOro AuanasoHa
pasmepoB, AMameTp KaHaTa ANsl UCMbITaHUWA AOJKEH BbIOMpATbLCA Tak, YTOObI NPEACTaBNATL U HUXKHUE, U
BEepXHWE KBapTUNKN 3TOro AnanasoHa.

Ecnu »ke KOHCTPYKUMA KonbLa He creayeT MaTemMaTu4eckon Nporpeccun B pamkax faHHoro auanasoHa
pasMepoB, AJ1A UCTIbITAHWI JOIDKEH BbIOUPATLCA KaXabIi AMAMETP KaHaTOB B Npefenax Auana3oHa, Ha KOTOpbIi
paccynuTaHa gaHHasa cucrema.

Ons kaxaoro BbIGpaHHOro AnameTpa kaHaTta (CM. BbILLE) KNAcC kaHaTa AOIDKEH ObiTb CAMbIM BbICOKUM,
Ha KOTOPLIN paccyuTaHa CMCTEMA, U UCMLITAHUIO AOSDKHBI NOABEPraTbCA TPU KOHLIEBLIX COEAMHEHUS C KOSb-
ueBbIM 3axuMoM (FSET) unm Tpm 6eCKOHEYHbIE NETNM C KONbLEBbLIMMU 3aXMMaM1 B 3aBUCUMOCTU OT CUTYaLIUK.

MpumeyaHue 1 — Ecnu BeibupaeTesa FSET, konMuecTso UCnbiTaHUiA paccMaTpuBaeTcs Kak fiBa, €cfliM y4acToK Ans

UcnbITaHWiA OCHaLLeH KOoMbLEBLIMU 3aKMmMaMmn ¢ 06enx CTOpOH.

Kpome aToro, oT6op 00pa3sLoB 3aBUCUT TAKXKE OT TUMNA KOHLIEBOTO COEAUHEHUS, T. €. 3TO NETNSA G 00paTHLIM
XBOCTOM, FONIaHACKUIM OrOH Mnu BEeCKOHeYHas neTns.

a) KoHueBoe coeauHeHne ¢ 06paTHbIM XBOCTOM C KOJIbLIEBbIM 3XKMMOM

McnbiTaHns AOMKHbI MPOBOAUTHLCA AN Kaxaoro 6a3oBoOro Tuna KaHaToB, HA KOTOPbIW paccunTaHa cuc-
Tema. B paMmkax kaxgoro 6a3oBoro Tuna KaHaToB MCMbITAHUA AOIMKHbI MPOBOAMTLCA HA KaHATax, UMEIOLLUX
camMble HU3KME W CamMble BbICOKME KOI(MULMEHTBI NNOLIAAU METANNUYECKOTO NONepPEYHOro CEYEeHUN, Ha Ko-
TOpO€ paccyuTaHa cucrema.

I'Ipmmeanme 2-B paMKax HacTosdllero ctaHaapTa CyL|eCcTBYIOT YeTbipe 6a30BbIX TUNA KaHATOB: KaHaT C OAHO-

CrNOViHOM CBI/IBKOVI, KaHar, yCTOVI‘-II/IBbIVI K pacnycKaHuio, napanneano—aaKpblTblﬁ KaHaT U KaHaT CO CTpeHramu

cnupanksHoi ceuBku (cM. EN 12385-2).

b) KoHueBoe coeanHeHne Tuna «ronnaHAckui OroH» ¢ KONbLUEBbLIM 32XXKMMOM

McnbiTaHma gomkHbl NPOBOAUTLCA HA KaHaTtax ¢ OAHOCNOWHOW CBUBKOW, MMEIOLLIMX CAMbIE HU3KUE U
camble BbICOKME KOI(DPULMEHTLI NAOWAAN METaNNIMYECKOro NONepevHOro cevyeHusl, Ha KOTOpoe paccuuTaHa
cuctema.

c) beckoHeuHasa neTns ¢ KONbUEBbIM 32XKMMOM

McnbiTaHna AOMKHbI NPOBOAUTBLCA HA KaHaTax C OAHOCOWHOW CBUBKOM, UMEIOLMX CaMble HU3KMe U
camble BbICOKME KOI(DPULUMEHTLI NAOWAAN METANNIMYECKOro NONepPeYHOro CeYeHusl, Ha KOTOpoe paccuuTaHa
cucrema

5.1.2.2 icnbiTaHKe Ha pacTskeHue

B pamkax ucnbiTaHuii cornacHo 6.2 KOHUEeBoe coeuHeHue C KonbueBbiM 3axmmomM (FSET) gormkHo Bbiaep-
»MBaTb BO3AEHCTBMUE YCUMUA, COCTaBmsoLWero no kpavHen mepe 90 % MMHUMAanNbLHOrO PaspbiBHONO yCUnus
KaHara.

MpumeyaHne — Cuna coeaunHenus B 90 % skeuBaneHTHa KM coeanHenus Kr 0,9, ncnonb3yemMomy npu pacdere
WLL ans ctpon.

B pamkax ucnbiTaHuin cornacHo 6.2 6eckoHeuHas neTns ¢ KOMNbLEBLIM 3XXMMOM AOSDKHA BblAEpXUBaTh
BO34eiiCTBME yCUnusi, COCTaBMAIOLLEro No kpaiiHen mepe 90 % ABOWHOrO MUHMMAnNbLHOIO Pa3spbiBHOMO yCUnus
KaHaTa.

5.1.2.3 icnbiTaHMe Ha ycTanocTb

B pamkax ucnbiTaHuii cornacHo 6.3, paccuntaHHbix Ha 75 000 uuknoB, 3a KOTOPbIMU CneayeT ucnbiTa-
HWE Ha pacCTsKEHUE COrnacHo 6.2, KOHLUEeBoe coeauHeHue ¢ KomnbleBbiM 3axumoM (FSET) n 6eckoHeyHas
NeTna AOMMKHbI BblAEMKUBATL BO3AEWCTBUE YCUNUSA, COCTABNSIOLWEro no kpavHen mepe 80 % MWHUMAanbHOro
pa3pbIBHOTO yCUNua kaHara.

Kpome 3TOro, Ansi KOHUEBbIX COEAUHEHWUH TUna ronnaHACKOro OroHa C KOMbLEBbIM 38KMMOM rpy30-
noAbEMHbIX KAHATOB KpaHa TpebyeTca AOMOSMHUTENBbHOE UCMbITAHWE HA YCTanoCTb XECTKOro Koylla, nepu-
depuitHaa AnuHa KOTOPOro 3KBMBANEHTHa YeTblipeM 3HAYEHWAM ASMHbI CBUBKWM KaHaTta. B pamkax ucnbl-
TaHWS COTNMacHO 6.4 KOHLIEBOE COEIUHEHNE C KOMbLIEBbIM 3XUMOM [JOMDKHO BbIAEPXUBATL MUHUMYM 1 x 10°
uuknoB 6e3 NpoSBNEHUS NOMHOTO Pa3pyLUEHUsI CTPEHT.
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5.1.3 VIHCTpYKUMU, KOTOpble AO/MKEH NPEeAoCTaBUTbL Pa3paboTuymk CUCTEMbI C KOMIbLEBbLIM 3aXNMOM

Pa3paboTunk cuctembl C KOMbLEBbIM 3aXMMOM AO/DKEH MPeAoCTaBUTb WHCTPYKLMWU, BKIKYalOLLMe Kak
MVHUMYM cnegylolime acnekTbl:

a) NOAroTOBKA KOHLA KaHaTa;

b) NOAPOGHLIE JaHHblE KaHaTa, 4/1S KOTOporo paspabaTbiBaeTcs cUcTema;

C) COOTBETCTBME MaTepuana u pasmepa Konblia TUMYy U AuaMeTpy KaHata;

d) pacnonoxeHne KoHua KaHara,;

€) TEXHO/10TNSA 0BXUMKM KOMbLa, T. €. 3anpeccoBKN KO/bLA,;

f) LEeHTpOBKa, COCTOSIHME U TEXyXO4 3a OCHACTKOW;

) TEXHOMOMNS yaaneHust 3ayCceHLUeB;

h) pasmepHble TpeboBaHWA K CNPecCOBaHHOMY KOJIbLY;

i) MapkupoBKa orpaHuyeHuit Konbua;

j) npegenbHble 3HaYeHUsa TemnepaTypbl 415 CUCTEMbI C KOSbLEBLIM 3aXXUMOM.

5.2 Konbua

5.2.1 Matepwnan

[na n3rotoBneHus Konew, MCNob3yeTCsl HenermpoBaHHas yrnepogmcTas crajlb WM allOMUHUIA, KOTOpble
[LOJ/IXHbI COOTBETCTBOBATb TEXHUYECKMM YCNOBUSAM, MUCMO/b30BaHHLIM pa3paboTUMKOM KOJIbLEBbLIX 32XKMMOB
npy NPOBEeAEHWUM TUMNOBLIX UCMbITaHWA. MpK 3TOM B KAYECTBE HeslerMpoBaHHON YrnepoancToli cTanu foshkHa
MCNoNb30BaTbCA MOJIHOCTLIO PACKUC/IEHHAsA HecTapelolas HopMan3oBaHHas ctallb.

ANIOMUHUIA AOMKEH BbITb B cocTossHMM F cornacHo EN 515.

5.2.2 Pa3mepsl
Pa3vepbl Kofblia [O/MKHbI COOTBETCTBOBaTb pasmepam, KOTOpble WCMO/Mb30Ba/IUCh Pa3paboTUMKOM
CMCTEeMbl KOMbLEBOro 3aXuma npy NpoBeAeHWN TUMOBbIX UCMbITaHWUNA.

5.2.3 N3roToBsieHne Koney 1 KOHTPO/1b KayecTBa

Tpy6a, 13 KOTOPO M3roTaBNUBAKTCS KOMbLA, AO/MKHA ObiTb CBOOOAHON OT TPELUH, CKNagoK 1 NoBepx-
HOCTHBbIX AeeKTOB.

3a ucktveHnem cTasbHbIX Kosewl, onaa neTteflb Tuna roaaaHACcKkoro OroHa, kKonbla AO0/MKHbl U3roTaB/in-
BaTbCs Takum 06pa3om, 4YTOObl Ha BbIXOAe MNOoAy4vasicsl GeCLUOBHbIA MoNbIi NpoAaykT. lpeccoBaHue 4epes
onpaBKy C MOCTUKOM He fonyckaeTcs. KOHTakTHas cBapka CTa/lbHbiX TPy6 CONpPOTUB/EHUEM MOXET npume-
HATbCA TOMIbKO A/15 TONNAaHACKUX OTOHOB M A0/HKHA BbIMO/IHATLCA 40 BOJIOYEHMA U HOpManm3auum Tpyo.

[Onsa Kkak[ol napTum CTaslbHbIX KOJel, M3rOTOBJ/IEHHbIX U3 OAHOM W TOW Xe MiaBku CTasim ¢ TepMoobpa-
60TKOI, AO/MKHO OTGMpaTbCs KOMbLO-06pasel, 1 Ch/IOWMBATLCA NPU TeMnepaType OKpyXatoLero Bo3ayxa
(cm. pucyHok 1). Ecnmn konblLo-06pasel, He NpoiaeT Takoe UCMbITaHWe, HeOBX0AMMO OTOo6paTb No cray4ali-
HOMY NpuHUMny ewle aecAtb (10) koney uan 3 % OT BCeli NapTun B 3aBUCMMOCTU OT TOrO, YTO U3 HUX 60/bLUe, 1
NnoABEPrHyTb UX UCMbITAHUIO Ha pacnowmBaHe; B NPOTUBHOM C/lyyae BCA MapTusa Ao/HKHa 6pakoBaTbCs.

PucyHok 1- CnnioLeHHoe KosbLo

5.2.4 CepTtuchukar

M3roToBuTEeNb JO/MKEH NpeacTaBuTb cepTudiMkaT, NoATBEPXAAOLWMIA, YTO BCA NapTus Kojel, cooTBeT-
CTBYeT TEXHUYECKNM YC/IOBUSAM pa3paboTyrka CUCTEMbI KOMbLEBOIO 3axkmma.

5.2.5 MapkupoBka

Ha kaxgom konblie Ao/hKHA GbiTb COOTBETCTBYIOLLAS MApKUMPOBKA, BKIOUaloWas pasmep W TOProByto
MapKy/Ha3BaHWe W3roTOBWUTESS; UCK/TIOUYEHNE COCTAB/SIOT KO/bLA, NpefHasHaueHHble 4151 UCNO/b30BaHUs C
KaHaTamMu AMameTpoM MeHee 8 MM, 4711 KOTOPbIX MAapKMPOBKA MOXET yKa3blBaTbCs Ha yMaKoBKe.
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5.3 O6XunmKa Koney,

5.3.1 O6uwune nonoxeHus

TexHonorusa, NpUHATas U3roToBUTENEM KOHLEBbIX COeAMHEHUN C KOJIbLEBbLIM 32XXMMOM WU 6eCKOHEYHbIX
neTenb, AO/MHKHA OTBeYyaTb TpeboBaHuAM 5.3.2 - 5.3.5 n MHCTPYKUMAM, NpefocTaB/ieHHbIM pa3paboTynkom
CUCTEMbIl KOJIbLLEBOTO 3aXnma.

O6XUMKa Kosel, fo/MKHa NPOM3BOANTLCA KOMNETEHTHLIM NIMLOM, NpoleLwmM obyyeHne B o6nacTu 3anpec-
COBKM KOJsiew,

5.3.2 lNMoAroHka Kosiew, K NPOBOJIOYHOMY KaHaTy

Onpefenntb XapakTepucTUKK KaHaTa no AOKyMeHTauuu, npunaraemoli kK Hemy (cM. EN 12385-1) un y6e-
ONTbCA, YTO KaHaT NPUHALNEXUT K CUCTEME C KOMbLEBbIM 3aXMMOM COI/laCHO OnucaHuio paspaboTyuunka
JaHHOW cucTembl. B HeKOTOpbIX cnyyasx noTpebyeTca Takxke onpefesieHMe HOMWHaIbHOro koaddmumneHTa
naowaan Metann4yeckoro nonepeyvHoro ceveHus kaHata (cm. EN 12385, yactu 4, 5 u 10).

Micnonb3ys MHCTPYKUUKM pas3paboTymka CUCTEMbl KOMbLEBOrO 3axuma, BblbpaTb NoAXofAWMiA pasmep
KO/ibLa C y4eTOM HOMUHA/IbHOTO UM U3MEPEHHOro AnamMeTpa KaHara B 3aBUCMMOCTU OT TOrO, YTO NOAXOAMT
B J@HHON cuTyauuu.

5.3.3 NoaroTtoBka NpoyLWwmH

5.3.3.1 TonnaHAckWiA oroH (hnamaHackas npoywmnHa)

HapyXHble CTpeHrn kaHaTa Heo6xoAMMO pa3fennTb Ha [ABe paBHble rpynnbl. CepaeyHnK f0/MKeH ObiTb
BK/lOYEH B OAHY W3 AaHHbIX rpynn. PacnyweHHaa gvMHa KaHata 3aBUCUT OT pasMepa noArotaB/iMBaemMoi
NPOYLUMHBbL. YNOXUTb 06€ rpynnbl pacnyLieHHbIX CTPEHT B NPOTUBOMNO/IOKHOM HanpaB/fieHun (CM. PUCYHOK 2).
Mpy 3TOM OTAE/NbHbIE CTPEHTW He LOJ/IKHbI BbICTYNaTb U3 KaHaTa B NPOYLUUHY.

Bbl60p NOMOXEHUSI KOHLLOB CTPEHI U CepAeyHmKa A0/MKeH MPOou3BOAUTLCA B COOTBETCTBUM C UHCTPYK-
umMaMKM paspaboTumka cUCTEMbI KOMbLEBOro 3axuma (cM. 5.1.3). Mpu 3TOM CTPEHr He AO0SHKHbI CMeLlaTbcs
13 CBOErO MOJIOXEHNS BO BPEMS YCTAHOBKM KOfbla. KOHLUbI CTPEHr AO/MKHbI GbiTb PABHOMEPHO pacnpeje-
NleHbl BOKPYT HETPOHYTOrO kaHaTa B mpefenax Kofbla.

Mepen 0GXUMKOWN KOMbLO AO/MKHO OblTb YCTAHOBMEHO B Takoe MOJMOXEHUE, YTOGbI pacCTosHUE MexXay
HMM 1 OCHOBaHMEM Koylla NPYMEepHO B ABa pas3a MpeBbillano HOMWHAMbHLIA AMamMeTp kaHaTa nocrne 3anpec-
coBKW. Ecnn ncnonb3yetcs Koyl € OCTPbIM KOHLOM, faHHOe paccTosiHMe J0/MKHO npumepHo B 1,5 pasa npeBbl-
lwaTb HOMUHa/bHbIM AnamMeTp KaHata nocsie 3anpeccoBKu.

MepudepniiHas gnvHa MArkKol NPOYLWWHbLI ANS CTPOM AOJ/HKHA NpeBbiwarb AJIMHY CBMBKU KaHata Mo
KpaviHeil mepe B yeTbipe pasa.

MepudepuiiHass anvMHa MATKOW MpOYLIUHBLI ANA TPY30NOABEMHOIO KaHaTa KpaHa [0JhKHa npeBblwaTtb
ONNHY CBUBKU KaHaTa Mo KpaiHei mepe B WeCTb pas.

PucyHok 2 - MoparotoBka ronnaHAckoro oroHa (paamaHAcKon NPOYLWNHbI)

5.3.3.2 lMpoywunHa c o6paTHbIM XBOCTOM

Ecnn kaHaT o6pesaeTcsA C MOMOLLbI TEMN/I0BON pesku, ANMHa OTNYLWEeHHOM 4YacTu kaHaTa He AOJ/KHAa
npesbiWaTth OAVH AnamMeTp kaHaTa. MNprMeHeHne TensIoBO peskn He JoMnyckaeTca A1A KkaHaTta, 06Xaroro ¢
NMOMOLLbI0O OBa/IbHOTO KOJibLia C KOHNYECKUM KOHL,OM.

Ecnun B KONbLe HeobxoAMMO 3anpeccoBaTtb 6aHfaXHbIA KOHeL, kaHaTa, 6aH4ax AO/HKEH COCTOATb TOMBbKO
13 CTPEHTU WM MPOBOJIOKW. B kauecTBe 6aHAaXHOrO martepvana fO/DKEH WCMNOMb30BATbLCA antOMUHUA 1m
OTNnyLleHHas cTajlb; NPU 3TOM ero NMPOYHOCTb Ha pacTsaXeHue He [0/KHa npesbiwaTts 400 H/mm2. AnameTp
6aHfaxa He fO/MKEH npesblWwaTth 5 % HOMWHANBLHOTO AnaMeTpa kaHarta. JIloboil 6aHfax B npegenax Konbua
nepes 3anpeccoBKOW He JO/MKeH O6biTb A/IMHHEE MOMOBWHbI HOMUHANBLHOTO AvameTpa kaHaTa, a obuias
AnvHa 6aHJaxa He f0/MKHa BbiCTynaTb 60/1ee YeM Ha OAMH AnameTp KaHaTa OT ero KoHua.
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Ona bopmupoBaHnsa nNpoyLnHbl KOHeL, kaHata Heo6Xxo4MMOo MPoNnyCcTUTb Yepes KoMbLo A1 obpa3oBaHus
neT/In HYXXHOrO pasmepa, a 3ateM NpPonycTUTb KOHel, kaHata o06paTHO Yepes3 KOJibLo.

Ecnn kaHaT obpes3aeTcsa C NOMOLLbI TEMJI0OBON pe3ku, OTNyLWeHHas 4YacTb KaHaTa He [OJ/hKHa pasme-
WaTbCs B KOJbLE.

OnuHa (/?) mArkoi netnmM OT KoMbua A0 Hecylwel TOYKM NPOYLIMHbI AO/HKHA COCTaBNATb pacCTosiHueE,
npesbiwatkouee B 15 pa3 HOMUHaNbHbLIA AnaMeTp KaHaTta.

Npunevyawne 1 - Unpuwa (M/2) npoyunHy Kkawata nOJ HArpyskod ZONKHA PAaBHATLCA NPANEPHO NONOBHHE ee

Eanny (cn. pucynok 3).

B ocTanbHbIX C/iy4asx KOHEL, kaHaTa He [0/KEeH BbiCTynaTb He 60/1ee YeM Ha NOMOBUMHY AMaMeTpa KaHara.
Ecnn kaHat 6bln1 06pe3aH C NOMOLLI TEN/I0BOM Pe3ku, KOMbLO AO/HKHO HaxXOAWTbCSA B TAKOM MOJIOXKEHUM,
YTOObl KOHEeL, KaHaTa nocsie 0GXMMKM BbICTynan M3 KoSbLa Ha ANIMHY He 60/lee O4HOro AnameTpa KaHaTa,
T. €. BbICTyNaTb A0/DKHA TO/IbKO OTMYyWEHHAas YacTb.

MonoxeHne konbLa nepej 3anpecCcoBKOM AO/MKHO OblTb TakMM, YTOObI paccTosiHMe Moc/ie 3anpeccoBKU
obecneumBaso:

a) 3a30p MexXAy KOyLEM W KOMbLOM;

b) KpenneHne koywa B netse (KpenneHue, UCKIYallee BO3MOXHOCTb BpaleHUs B MeT/e WU Bbina-
OeHne 13 Hee).

Npuwevawne 2- Nocne 3anpeccoBki, Kak npasuno, 3a30p WEKLY OCHOBAHUMEN KOyLa A KOAbLON JONKEH COCTAB-

NATH NPUNEPHO L5 HOWNKANbHOTO AWAMETPa KawaTa ANA KoyLa 663 HAKOHEYHNKA W L HOWWHANbHHE fAaNETP

KOyua C HAaKOHEYHAKOM, €CAW WHOE HE OTFO0BOPEHO KOWMETEHTHHN NAUON. TEXHAYECKAE YCAOBUA OFHOH KOHCT-

DYKUMH KOHLUEBOTO COGAMHEHNS C OGPATHON XBOCTON W KONbUEBHN 3aKUUoU NPUBORATCA B NPUAOKEHUN A.

PucyHok 3 - Mpumep netnm ¢ o6paTHbIM XBOCTOM

5.3.4 3anpeccoBka KonbLua

3anpeccoBka konbla U yganeHue 3ayceHel, A0O/HKHbl NPON3BOAUTLCA B COOTBETCTBUU C MHCTPYKUUSMU
paspaboTyumka CMCTeMbl KOJIbLEBOr0O 3aXxuma.

Paboune v BHyTpeHHME MOBEPXHOCTU NPECCOBOr0 WUHCTPYMEHTA AO0/DKHbl OblTb YUCTbIMUA U CMa3aHHbIMMU.
He ponyckaeTca HapyleHWe LEeHTPOBKM NPeccOBOr0 UHCTPyMEHTa.

Heob6xo4MMO NpoBepuUTb MOMOXEHME KOHLA KaHaTa, KOTOpOoe AO0/DKHO BblbMpatbCs COrfnacHo WMHCTPYK-
unsam paspaboTumka CUCTEMbI KO/MbLEBOro 3aXuma € yyeToM TpeboBaHWiA, NpefbABASAEMbIX K OBasibHbIM
KOMbLaM C KOHYCHbIMMK KOHUammn (cm. 5.1).

Bce 3ayceHubl, NOSBAAKLWMECS BO BpeMsi 06XaTusi KonbLa, AO/MKHbI 6bITb yaaneHbl. Mpyu aToM He gonyc-
KaeTca Mx 3anpeccoBka 06paTHO B KO/bLO.

Mpuweyawue - Noboe TPYAHOCTH, BO3HUKANLNE NPU YAANEHAN 3aYCEHUEB, YKa3uBanT Ha W3OHTOUHNA w3HOC

WHCTPYMEHTA; B 3TON CAyYae HEOOXOLNNO NPONIBECTH OCUOTP U OLEHKY WHCTPYNEHTA.

5.3.5 KoHTpO/ib KayecTBa nocJsie 3anpeccoBKN KoNbLa

Bo BpemMsa Kax[oi HacTpolikm NpPeccoBOro WHCTPYMEHTa 3anpeccoBaHHOE KOMbLO AO0/KHO NoaBepraTbcs
pa3mMepHoOli NpoBepke ANs TOro, 4tobbl yb6eanmTbecs, YTO OHO HaxoA4uTCHA B npejeniax 3anpeccoBaHHOro Aua-
MeTpa ¥ A/IMHbI, yKa3aHHOl pa3paboTuynMKOM CUCTEMbl KOJbLEBOr0 3axuma.

Kaxpoe 3anpeccoBaHHOE KOMbLO AO0/HKHO NPOBEPATbLCA Ha OTCYTCTBME TPELWMWH W MNOBEPXHOCTHbIX
negekToB.

B netnax ¢ o6bpaTHbIM XBOCTOM MOJIOXEHWE XBOCTOBOM 4acTu AO/HKHO COOTBETCTBOBATb WMHCTPYKUUAM
pa3paboTumMkaM CUCTEMbl KOHLLEBOrO COeAMHEHMUSA C KOMbLEeBbIM 3axumom (FSET).
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6 Bepudukauusa TpeboBaHui kK 6e3onacHoCcTU u/unn Mep NPeaoCTOPOKHOCTU

6.1 Ksanudukauma nepcoHana

NMiGoe nuuUo, NPoBEPSIIOLLIEE TUMOBLIE UCTLITAHUS, KOMbLIO, KOHLEBOE COeaANHEHNUE UNN BECKOHEUHYIO
NETNIO C KOMbLEBbLIM 32XXMMOM, A0MMKHO OTHOCUTCS K KATETOPUU KOMNETEHTHBIX AL,

6.2 TunoBble UCNBLITAHUA Ha pacTsxkeHue (paspaboTumk cuctembl FSET)

Bosaencreyiowee ycunue AOMKHO nepeaaBaTbCsl Yepe3 Kpyrfble LWNOHKW, AnameTp KOTOpbIX AMA
KOHLIEBbIX COEAUHEHUI C KonbueBbiM 3axumoM (FSET) pomkeH BbIGUpaThCa Tak, YToObl BHYTPEHHUIA yron
KOHyca mexay 25 u 35 rpagycamu CTArMBarncs Msrkoi NpOyLUMHOM Ha KonbLe, a Ana 6eCKOHeYHOl neTnm ¢
KONbLIEBLIM 3AXKMMOM AAHHLIN AUAMETP AOSDKEH COCTABMATbL HE MEHEee YeTbipexX HOMUHANbHLIX AUaMeTpoB
KaHarta.

Uro kacaeTca 6eCKOHEYHbIX NeTenNb C KOMbLEBbLIMU 32KUMaMU, AAHHbIE KOMbLUEBbLIE 3aXMUMbI JOIDKHbI
pa3sMeLlaTbCA Ha NONOBUHE PACCTOSAHUA MEXAY LUNOHKAMK.

Mocne npunoxeHus ycunus, pasHoro 50 % MUHMMAanNbLHOW pa3pbIBHOW CUNblI KaHATa, AONONHUTESbHOE
ycunue AomkHO GbiTb NPUMOXEHO CO CKOPOCTHIO He Bonee 0,5 % MUHUManNbHON Pa3pbIBHON CUMbI KaHaTa B
CEKyHAay.

MuHumanbHaa anuHa cBoboaHOrO KaHaTa Mexay coeauHeHusmu aomkHa B 30 pas npesbiluaTb HOMU-
HanbHbIN AMamMeTp kaHaTa.

6.3 TunoBble ucnbITaHUA Ha ycTanocThb (paspaboTumk cuctembl FSET)

Ans ucnbiTaHnii AOMKHA UCNONBL30BATLCA BCTPOEHHAs MaLLMHA AN UCMbITAHMA HA YCTanocTb Npu pacTs-
»eHuu. KoHueBble COeaMHEHUA HEe AOIMKHbI BPALLATLCS, @ BO BPEMSI UCMbITAHUA AOMKHO NPUNaraTbCcs LUK-
nu4Hoe ycunue, pasHoe oT 15 % a0 30 % MUHUManNbLHON pPa3pbIBHOWM CUMbl KAHATa BAOML €ro OCU B TeYeHue
74 000 umknos.

YacToTa LUMKNUYHBIX UCTILITAHWI HE A0SMKHA NpeBbIaTh 5 'y Nnpu TemnepaTtype okpyxatoLlei cpeabl ot
10 °C o 40 °C.

McnbiTaHuA Ha pacTskeHue, NPpoBOAMMBIE NOCHE UCMBITAHUI HA YCTANoCTb NPU PaCTKEHUU, JOIDKHbI
COOTBETCTBOBATbL TpeboBaHuaM 6.2.

6.4 TunoBble UCMNbITAHMA HA YCTANOCTb KOHUEBOM NETNU TUNA «rOSUIAHACKUIA OrOH» C KOSibLEBbIM
3aXXMMOM NOABLEMHOrO TPOca KpaHa (pa3padoTuuk cuctembl FSET)

Ons ucnbiTaHuii AomkHa UCNONb30BaTLCA BCTPOEHHAs MALUMHA A8 UCMbITAHWA Ha YCTanocTb NpU pacrs-
KeHun. KoHueBble CoeAUHEHUst HE AOMKHbI BpalLaTbCs, 8 BO BPEMS UCNbITAHUA JOSDKHO npunaraTbcs LuK-
NnYHoe ycunue, paBHoe oT 2,5 % 40 20 % MMHMMAanNbHON Pa3pPbIBHOM CUIbl KaHATa BAOb €ro OCH.

YacToTa LUMKNMYHBIX UCMbITaHWI He JOIKHA NpeBbiwaTh 5 M Npu Temnepatype oKkpyxatoLiei cpeabl ot
10 °C o 40 °C.

6.5 Pasmepbl konbua nepeg sanpeccoBKOW (M3roTOBUTESb KONbLA)

TpeboBaHus 5.2.2 40MKHbI NOATBEPXKAATLCH U3MEPEHUSIMMU.

6.6 N3roTtoBneHune KonbLa U KOHTPOJIb KauyecTBa (U3roToBUTESb KOSbLA)

TpeGoBaHusa kK MaTepuany cornacHo 5.2.1 4omKHbI NOATBEPXKAATLCA BU3yaribHON NPOBEPKON KOHTPOSIbHbBIX
OOKYyMeHTOB. TpeboBaHusi K LuTaMnoBke Tpyd M Komew cornacHo 5.2.3 AOSMKHbI NOATBEMKAATLCA BU3YyarbHbIM
KOHTPONEM.

6.7 Konbua (3rotoBurtesib 6eCKOHEYHON NeTNM € KOJbLeBbIM 3aXXMMOM unu FSET)

CooTBeTcTBME TPEGOBaHMAM, NPeabsBASEMbIM K KOMbLY, AOSHKHO MPOBEPSATLCS MOCPEACTBOM BU3Y-
anbHOI BEpUMUKALIMN KOHTPOMBHBIX JOKYMEHTOB, NpuUiaraembix K KOnbLy.

6.8 MogroHka komnbLA K NPOBOSIOYHOMY KaHaTy (M3rotToBuTesnb 6€CKOHEYHOWM NeTNU C KOSbLEeBbIM
3axumom unu FSET)

TpeboBaHusa 5.3.2 4OMKHbLI NOATBEPXKAATLCA BU3yarnbHOW NPOBEPKON AOKYMEHTALMU KaHaTa U UHCTPYK-
LUMUAMU, NPEAOCTaBMEHHBIMU PAa3pPaboTYMKOM CUCTEMbI KOMbLEBOTO 3aXKMMa U/UNU N3MEPEHUAMMU.

6.9 NMoaroToBka NpoyLnHbI (M3roTOBUTESNb GECKOHEYHOM NEeTNU C KOMbLEBbLIM 3axkumom unu FSET)
TpeboBaHus 5.3.3 4OMKHbI BbITb NOATBEPXKAEHBI BU3YaTbHbIM KOHTPOMEM.
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6.10 3anpeccoBKa KonbLa (U3roToBUTENbL 6€CKOHEYHON NeTNU C KONbLUEeBbIM 3aXkumom unu FSET)
TpeboBaHusa 5.3.4 omMKHBI ObITb NOATBEPXKAEHbI BU3YallbHbIM KOHTPOMEM.

6.11 KoHTponb KauecTBa nocrie 3anpecCoBKM Konbua (M3rotroButerib 6€CKOHEYHOW NeTnu ¢
KOJbLeBbIM 3axxumom unu FSET)

TpeboBaHUA K HACTPOMKE AOMKHbI NOATBEPKAATHCA U3MEPEHUAMU.

TpeGoBaHus k pabodemy AnameTpy AOMMKHbI MOATBEPKAATLCA C MOMOLLBLIO U3MEPEHUA UMU NPOXOAHBIX/
HEeNpPOXOAHLIX KanMbpoB..

TpeGoBaHus k TpelmHaM, gedekTaM U MNONOXKEHUI XBOCTOBOW YacTu B neTne ¢ obpaTHbIM XBOCTOM
JOMMKHBI NOATBEPXKAATLCA BU3YarbHbIM KOHTPONEM.

7 NIHdbopmauma no akcnnyarayum

7.1 MapkupoBka

Ecnn KOHUEeBOE COeAMHEHUE C KOMbLEBLIM 3aXKMMOM COCTaBIMAET 4acTb NMPOBOSIOYHOrO KaHaTa (Kpome
cTponbl):

a) KONbLUO AOIMKHO UMETb YETKYI0O MapKUPOBKY, BKIMIOYAs Ha3BaHWE U3rOTOBUTENA KOHLUEBOro CoeauHe-
HUSA C KOMbLIEBLIM 32XXMMOM, CUMBOST UM MaPKUPOBKY;

b) uspenue AOMKHO MMETb YETKYIO U AOArOBEYHYIO MApKUPOBKY, BKIMIOYAA KOA4 NPOCNEXMBAEMOCTH,
WAEHTUONLMPYIOWMIA n3genue cornacHo 7.2.

MpumevaHue — TpeboBaHWUA K MapKkupoBKe CTpon ykasaHbl B nyHkTe 7.1 EN 13414-1.

7.2 Ceptudukar

Ecnn kOHUEBOE COEAUHEHUE C KOMbLEBLIM 32XXKMMOM COCTaBMIAET YaCTb NPOBOJIOYHOrO KaHaTa (kpome
cTpon), B cepTudmkaTe A0MmKHbI ObITh Yka3aHbl cneaylowme AaHHbIe:

a) HasBaHWe U agpec U3roToBUTENA KOHLUEBOrO COEAMHEHUS C KONbUeBbIM 3axkuMoMm (FSET) unu asTo-
PU30BAHHOTO NPEeACTaBUTENSA, BKMIOYAA AaTy Bbiaaum ceptudpmkarta u ayTeHTudmkauumio;

b) HoMep 1 cooTBETCTBYIOWAA YaCTb AAHHOrO CTaHAAPTA;

C) ONUCaHWE U3AENUS;

d) ko4 NPOCNEXNMBAEMOCTM COrMAaCHO MaPKMPOBKE.

MpumevaHue — TpebosaHusA cepTudMKaTa K CTpornam ykasaHbl B nyHkTe 7.2 EN 13414-1.
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MpunnoxeHne A
(cnpasouHoe)

Cneundukaums ans 04HOM KOHCTPYKUUM KOHUEBOW MeTn
C 06paTHbIM XBOCTOM U KOJIbLEBbIM 32XMMOM

Al O6wwme NonoxeHus

B AaHHOM MpuUAOXeHUU ykasaHbl Tpe6OBaHI/IF| K MaTepuany, pasmepam N MU3roOToOB/EHUO KOHLUEBOTO
coegnHeHna C 06paTHbIM XBOCTOM W1 oOBaJ/iIbHbIM a/llOMUHNEBBLIM KOJIbLUEBbLIM 3aXXWUMOM COlnacHoO ,D.aHHOVI

yactu EN 13411 co cTtponamu knacca o 1 960 BkIOUYNTENLHO.
MpumeyaHue - [lpyrne KOHLUEBble COeAUHEHNA C 06paTHbIM XBOCTOM W KOJIbLIEBLIM 3a)XKMMOM MOTYT COOTBETCTBO-
BaTb AAHHOMY CTaHAaPTy MpU YCOBUK BbINOSIHEHUSA BCEX YKa3aHHbIX TpeboBaHuiA.

A.2 Tunbl KOHLEBbIX COeAVNHEHNI

KoHueBble coefuMHEeHMs C KoyllaMu nokasaHbl Ha pucyHke A.l, a). Pasmep ol 4eliCTBUTENEH TOMbKO B
npegenax o6nacTtu, nokasaHHoi (120°) Ha pucyHke A.1l, b).OKpyrneHusi UM KOHYCHOCTb Ha KOHLEe neTnu

3anpeccoBaHHOrNO KoJibla He J0MnycKalTCs.

1- MecTo naeHTUrKaLMOHHOW MapKMpPOBKY;
2 - Tvn A - UWAVHAPUYECKNIA;

3- Tun B - UMAnHAPUYECKNA 3aKpYyTEHHBI;
4 - tun C - UMAVHAPUYECKNIA KOHUYECKUIA

a) KoHueBble COeanHEHNs C CUMBOIaMK

120~

® - HapyxHbIli 3anpeccoBaHHbI pasMep
[OnameTp ¢ gecTBMTENEH TONBKO B Npegenax obnactu yrna 120°.

b) MNonepeyHoe ceyeHne konbLa

PucyHok A.1 - Tunbl 3anpeccoBaHHbIX KOHLEBbIX COeANHEHN
(pa3mepsbl ykasaHbl B Tabnuuye A.3)
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A.3 KaHatbl 191 4aHHOW KOHCTPYKUMW KOJbLa

A.3.1 O6wme NoNoOXeHns

Konbua, cooTBeTcTBylOWMNE TpebOBAHMAM [AHHOTO MPUIOXKEHUSA, MOTYT MCNO/b30BaTbCA ANA WU3rOTOB-
NEHNSA KOHLEBbLIX COEAUHEHUI C KONbLEBBLIM 3a)XXMMOM Ha KaHaTax corsiacHo A.3.2, A.3.3 nA.3.4.

A.3.2 Tunbl KaHaToOB

OfAHOCNOHbIE KaHaTbl C NapasiieNlbHbIMU CTPEHraMmn U YCTOWYMBbLIE K pacnyckaHuio cornacHo EN 12385-4,
KaHaTbl M3 CTpeHr cornacHo EN 12385-5, kaHaTbl M3 CTPEHr cnupasbHOW cBUBKM cornacHo EN 12385-10 wu
wectunpsagesble kaHatbl cornacHo EN 13414-3.

A.3.3 KoappumuymneHT naowagn Metanimyeckoro nonepeyHoro cevyeHms

MUWHUManbHbIA KO3 ULUMEHT NAOWAAM MEeTa//IMYecKoro MOMNepeyHoro CeyYeHus JO/KEeH COCTaBMATb
0,283.

A.3.4 Knacc kaHaTta

MakcuMmarbHblii Knacc KaHata fo/mKeH paBHATbCA 1 960.

A.3.5 Tnbl CBUBKW KaHaTa

OO6blyHasa cBMBKa MNu cBuBKa JlaHra.

A.4 Tpy6bl

A.4.1 O6bwue NONOXEHNSA

Tpy6Hble 3aroTOBKM [AOJ/IKHbI MMETb OBa/lIbHOE MNONepeyHoe CeyvyeHWEe W MOCTOAHHYI TOJIWUHY CTEeHOK
npu cobnwopgeHnn gonyckos A.4.3 nA.4.4.

A.4.2 Matepuan

CocTtaB matepuana fosmxeH cootsetctsoBatb EN AW-AIMg2 (B) (EN AW-5051 A) cornacHo EN 573-3 n
UMEeTb crieflylolmne xapakTepucTuku:

- TBepfocTb: ot 38 o 45 no bpuHennw 2,5/31,25.

- MPOYHOCTb Ha pacTsaxeHue: Rm> 145 H/mm: .

- YCNOBHbIN npegen Tekyyectn 0,2 %: Rp0,2 > 50 H/mMMm: .

- yAnnHeHue nocne musnoma: A5> 20 %.

A.4.3 MpAMOMHENHOCTb

OnuHa Tpy6bl (/H), npesbiwatowas 300 MM, He AO/MKHA OTKNOHATLCA (7U) OT NpsAMoOW 6onee 4yem Ha
4 mm/m (JL//.). Mpn no6oii gpyroii gnuHe (A) v gnuHe (/2 meHee 300 MM OTKNOHEHME He [OMKHO MPEBbI-
waTb (h2) OTHOCUTENBHO NPAMON 60nee yem Ha 2,5 Mm/M. CM. pUcyHoK A.2.

BblOpKOBOe cKpyuuBaHue Tpyb Ana kaHaToB AvameTpom 14 Mm u 60nbllie He [O0/KHO NpeBbilWaTb
2,5 Mmm/Mm.

CkpyumBaHue no Bcel anvHe Tpy6bl He AO/MKHO npeBbiwaTb 5 MM. CM. pucyHok A.3.

Pasueps NpHBEREHH B UUANNNETPAX

L -anuna Tpyby;
h-3a30) NEeXLY OCHOBAKNEN KOYyUa U KOAbLOW

PucyHok A.2 - TIpAMONMHERHOCTb Tpy6bl
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PucyHok A.3 - CkpyuuBaHue TpyO6bI

A.4.4 TonuwmnHa CTeHKHN

CpeaHsas gelicTBuTeNbHas ToNWMHA s onpegensieTca cnefylwum o6pas3om:

2

OTK/IOHEHME TO/LWMHbI CTEHKU, onpefensemMoit no cnepywuieid opmyne, AO/MHKHO COOTBETCTBOBATb
Tabnuue A.1.

U~ Nwax —S = S —S
A.5 NgeHTupukaumns n pasmepsl Konew,

NaeHTudukaums koney npoussBoanTca no Homepy pasmepa (cm. Tabauyy A.1).

Konbua u KonbLa € OKPYrneHHbIMKU KoHuamu (Tun B) A0/DKHbI COOTBETCTBOBATb KOJMbLAM, NOKa3aHHbIM
Ha pucyHke A.4, a). Mpy 3TOM pasMepbl J0/XHbI COOTBETCTBOBaTb pasMmepam, ykasaHHbIM B Tabnuue A.1l.

Konbua ¢ KOHMYeCcKMMM HakoHeyHukamu (Tun C) [O/IKHbI COOTBETCTBOBATb KOJbLaM, NOKa3aHHbIM Ha
pucyHke A.4, b). Pasmepbl AO/MKHbI COOTBETCTBOBAThH 3HAYEHUAM, yKa3aHHbIM B Tabnuue A.1l.

ToyHasA popma Kosel, C KOHUMYECKMM KOHLOM Tuna C BbiGMpaeTca N3roToBUTENEM.

Mpuneyanne - KoHAYeCKN  KOHEU GONKEH WNETb KOWCTPYKUMO, KOTOPAA He Kapyuana Ob ycToduusoe, ropu3oH-

TANbHOE NOMOKEHNE B NPECCOBON WHCTPYNEHTE nepeg 3anpeccoskoil u 8o Bpens ee. Ha CTEHKE KONbUA AONKHO

GHTb MPEAyYCUOTPEHO OTBEPCTHE, ONpPEfenAnyee NONOKEHWE 3ATNYUEHHOR YacTu KaHaTa B 3aBEPUEHHON

KOHUEBON COERUHEHUN,

a) Uunnngpuyeckoe konsuo Tunog A u B
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1- KOHYCHAR YacTb N0 BHGOPY M3TOTOBUTENS

b) UMAWHAPHYECKOE KONBLO THNA C C KOHAYECKHN KOHLON

PucyHok A.4 - Pa3smepbl konbua (cMm. Tabnuuy A.1)

Tabnuua A.1 - Pasmepsbl Konblua nepeg 3anpeccoBKOil (CM. pucyHok A.4)

KonbLo

Pa3wmep

2,5
3,5

4,5

6,5

[oe]

10
1
12
13
14
16
18
20
22
24
26
28
30
32
34
36
38
40
44

a
2,7
3,3
3,8
4.4
4,9
55
6,6
7,2
7.8
8,8
9,9

10,9
12,1
13,2
14,2
15,3
17,5
19,6
21,7
24,3
26,4
28,5
31
33.1
35,2
37,8
39,8
41,9
44
48,4

BHYTpeHHW1 pasmep

[Jonyck
+0,2
0

+0,2

b
5,4
6,6
7,6
8,8
9,8
11,0
13,2
14,4
15,6
17,6
19,8
21,8
24,2
26,4
28,4
30,6
35
39,2
43,4
48,6
52,8
57
62
66.2
70,4
75,6
79,6
83,8
88
96,8

Jonyck
+0,2
0

+0,2

TonwuHa CTeHkn

Homu-
Ha/bHas

s
1,05
1,25
15
17
19
21
2,5
2,7
2,9
3,3
3,7
4,1
4,5
4,9
54
5,8
6,7
7,6
8,4
9,2
10
10,9
11,7
12.5
134
14,2
15
15,8
16,6
18,3

OTKNOHEHnEe
cpeaHen ToNWKHbI
CTEHKM
OT HOMWHaNbHOM
S-S
+0,04
+0,04
+0,05
+0,05
+0,06
+0,06
+0,08
+0,08
+0,09
+0,10
+0,11
+0,12
+0,13
+0,15
+0,16
+0,17
+0,20
+0,23
+0,25
+0,28
+0,30
+0,32
+0,33
+0.35
+0,37
+0,38
+0,40
+0,41
+0,43
+0,46

Jonyctumas
pasHoCTb
TONLLUHBI
CTEHKU

n
0,09
0,12
0,13
0,15
0,17
0,19
0,22
0,24
0,26
0,29
0,33
0,37
0,41
0,44
0,48
0,52
0,57
0,61
0,64
0,67
0,70
0,74
0,77
0.82
0,87
0,92
0,98
1,03
1,08
1,19

CTB EN 13411-3-2009

OnvHa

[/ [donyck
9 +0,2
11 -0,5
13

14 +0,2
16 -0,5
18

21 +0,2
23 -0,5
25

28 +0,5
32 -1
35

39 +0,5
42 -1
46

49 +0,5
56 -1
63

70 +0,7
77 -1,5
84

91 +0,7
98 -1,5
105

112 +0,7
119 -1,5
126

133 +0,7
140 -1,5
154

Hom. Bec

1000 .

Kr

0,499
0,843
1,32
181
2,61
3,57
5,86
7,55
9,53
13,7
19,8
26,4
35,8
45,8
59,7
73,5
111
159
217
292
376
481
603
739
897
1077
1275
1503
1734
2 314

1
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OKoHuyaHue Tabnuubi A.1

Konbuo BHyTpeHHWIA pasmep TonLmHa CTeHKM
OTKNOHEHNE [Jonyctumas
Homu- [cpegHei TONWMHBI a3HOCTb Howm. Bec
Pasuep HanbHas PR CTeHKVILLt 'I?OJ'ILLWIHbI Hnnna 1000 wr. "
OT HOMUWHanbLHOW CTEHKM
a [Honyck b Honyck s S-S u /| Honyck Kr
48 52,8 10,4 105,6 +0,5 20,0 10,5 1,3 168 | +0,7 3010
52 57,2 1144 21,6 +0,54 1,4 182 | 1,5 3813
56 61,6 10,5 123,2 +0,6 23,3 +0,58 1,5 196 4772
60 66 0,5 132 +0,6 25 +0,63 1,6 210 | +0,7 5880
-1,5

n LinnuHapuyeckune konbla, TONBKO CNpaBoYHas MHopMauus.

A.6 lNoaroHka NPoOBONOYHOro KaHarta K Konbuy

Mpu BbIGOPE KOMbLIA HEOOXOAMMO YUNTHIBATL CReaylowee:

— U3MEpPEHHbIN AnaMeTp KaHaTa;

— TWUN KaHarta (1 cepaeyvHunka);

— HOMMHATbHbLIN KO3PMPUUNEHT NNOLIAAN NONEPEYHOro CeYEHUA KaHaTa.

BapuanT 1

[na oAHOCNONHBIX KAHATOB C KPYrAbIMW CTPEHFaMKU U BOSNIOKOHHbLIM CEPAEYHMKOM, a Takke ANnsi TPOCOB
kabernbHOW CBUBKU C KOA(PPULMEHTOM NNOLLIAAU METANIMYECKOTO NONEpPeYHOro ceveHusa C, COCTaBnsIioOLLEro
He meHee 0,283, n3 Tabnuupl A.2 A0MKHO BbIGPATLCA KOMbLO C Pa3MepoM, 3KBUBANEHTHLIM HOMUHANbHOMY
AnameTpy KaHaTa.

BapuaHTt 2

[na oAHOCMOWHBIX KAHATOB C KPYFMbIMU CTPEHraMum M METannMYeckum CepAeYHUKOM, a Takke Ans
KaHaToB, YCTONYMBLIX K pacnyckaHuio, ¢ KO3dPULUMEHTOM MroLaan MeTaninyeckoro NoNePeYHOro CeYeHus
10 0,487 n3 Tabnuupl A.2 A0MKHO BbIOPATLCS KOMbLO C pa3MepoM, CrieAyoWwmuM 3@ HOMUHATNbHbIM AUAMETPOM
KaHaTa.

BapuaHTt 3

,D,J'Iﬂ O,CIHOCJ'IOVIHI:IX KaHaToB C KpyrnbiMKU CTpeHramn n MmetTanm4yecknm cepaeyHuKom, a Takke aAna KaHaToB,
YCTOWYMBBLIX K PaCNyCKaHWIO, C KPYIMbIMW U NapannenbHbiMW CTPEeHramum ¢ KO3MULUEHTOM MNoLaam
MeTannM4eckoro nonepeyvHoro cevyenus ot 0,487 n go 0,613 konbLO AOMKHO BeIBUPATLCA M3 Tabnuubl A.2,

BapuaHT 4

[na kaHaToB crnMparnbHON CBUBKU C KOIDMULMEHTOM NoLLaaM METaNIM4ECKOro nonepeyHoro Ce4eHus
He 6onee 0,613 &d, nomkHbI BLIOUPATLCS KOMbLA, HA ABa pasmMepa NpeBblLUatoLLMe HOMUHAMNLHLIA Aua-
MeTp kaHata (cMm. Tabnuuy A.2). Mpu 9TOM ANg 3aaenku AOMXHbI MCNOMNb30BaTLCA ABa KOrnbLa, pacnono-
JXEHHbIe Apyr OT Apyra Ha pacCTOsiHUM, PaBHOM ABYM AuaMeTpaMm KaHarta. [JaHHOoe paccTosiHue OIKHO
COXPaHATLCA U NOCMe 3anpPeCcCOoBKU.
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Homep pa3mepa konbLa (cM. A.6)

HAuameTp kaHaTa BapwuaHT 1 BapuaHT 2 BapwuaHT 3 BapuaHT 4
oo OpHOCMOoiHLIA KaHaT OnHoCnoWHbIN KaHaT
Homn- ORHOCIONHEIA KaHET c KgyranMM CTpeHramu | ¢ KgyrnuMm CTpeHramu CTpeHrw o
Hane- | M3mepeHHbI € KpYrbIMWA CTPEHramy (IWRC) 1 kaHaTamu ¢ (IWRC) u kaHaTamu cnpansHou
> P ¥ BOMOKOHHbBIM cepgaey- CBUBKM
Hblit HUKOM, KaHATH! € KpYrneiMyu CTpeHramu, C NapannensHeIMu 2 Korbla
d_| ot | Ao | keGensronon yinanon |YCTOR MBI Kpaenye: - cTperrau yoTolu | g G <0613
MM MM MM ¢20263 C =<0,487 0,487<C<0,613
2,5 2,5 2,7 2.5 3 - -
3 2,8 3,2 3 3.5 - -
3,5 3,3 3,7 3.5 4 - -
4 3,8 4,3 4 4.5 - 5
4,5 44 4,8 4.5 5 - 6
5 4,9 5,4 5 6 - 6.5
6 55 59 6 6.5 — 7
6 6,4 7
6,5 6,5 6,9 6.5 7 8 8
7 7 7,4 7 8 9 9
8 7,5 7,9 8 9 9 10
8 8,4 10
9 8,5 8,9 9 10 10 11
9 9,5 11
10 9,6 9,9 10 11 11 12
10 10,5 12
11 106 | 10,9 11 12 12 13
11 11,6 13
12 11,7 | 11,9 12 13 13 14
12 12,6 14
13 12,7 | 12,9 13 14 14 16
13 13,7 16
14 13,8 | 13,9 14 16 16 18
14 14,7 18
16 14,8 | 15,9 16 18 18 20
16 16,8 20
18 16,9 | 17,9 18 20 20 22
18 18,9 22
20 19 19,9 20 22 22 24
20 21 24
22 211 | 21,9 22 24 24 26
22 23,1 26
24 232 | 239 24 26 26 28
24 25,2 28
26 25,3 | 25,9 26 28 28 30
26 27,3 30
28 274 | 27,9 28 30 30 32
28 29,4 32
30 29,5 | 29,9 30 32 32 34
30 31,5 34
32 316 | 31,9 32 34 34 36
32 33,6 36
34 33,7 | 33,9 34 36 36 38
34 35,7 38
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OKoHuaHue Tabnuubl A.2

Homep pasmepa konbua (cM. A.6)

HAvwameTp kaHaTa BapwuaHT 1 BapuaHT 2 BapuaHt 3 BapuaHT 4
ORHOCHOMHbII KaHaT OaHOCINONHLIN KaHaT OAHOCIOMHbIA KaHaT CrpeHru
Homu- | ¢ kpyrbIMu cTperramu € KpYrfbIMUA CTPEHraMu | C KpyribiMKU CTPEHramu CMpanbHOiA
Hanb- | WN3MepeHHBIA | /ooy onHbIM cepaey- (IWRC) u kaHaTtamu ¢ | (IWRC) n kaHaTamu CBUBKY
HbIN HUKOM, KaHaTbl ¢ KPYITIbIMU CTpeHramm, C NaparnsnenbHeIMM 2 Kornbua
d oT RO | kaGenkToBoit yKknaaKoii YCTOW4MBBLIMM K pacnyc-|  CTPEHraMu, yCToium- |~ 0,613
C > 0283 KaHuio BbIMM K pacnyckaHuio
MM MM MM ' C <0,487 0,487<C<0,613
36 358 | 359 36 38 38 40
36 37,8 40
38 379 | 37,9 38 40 40 44
38 39,9 44
40 40 42 40 44 48 48
44 421 | 43,9 44 48 48 48
44 46,2 52 52
48 46,3 | 479 48 52 52 52
48 50,4 56 56
52 50,5 | 51,9 52 56 56 60
52 54,6 60
56 54,7 | 55,9 56 60 — -
56 58,8 - -
60 58,9 | 59,9 60 - - -
60 63 - - -

A.7 3apgenka netnu

A.7.1 PasmeweHune konbua (Tunsi A u B)

KonbLo J0MKHO pasMeLLaTbcs Takum 06pasom, 4ToGbl NOCHe 3anpeccoBKN KOHEL, KaHaTa BbicTynan u3
konbua. Ons kaHaToB, pasgenaHHbIX C MOMOLLbI0 TEPMOMPOLIECCa, ANWHA BLICTYNA AOMKHA COCTaBMIATbL
OMH AvaMmeTp KaHaTa. [ns ApYruX BapMaHTOB KaHaTOB BLICTYM AOIDKEH COCTaBMATH MOMOBUHY AMAMETPA

KaHaTta.

MonoxeHne kaHaTa AOJSHKHO BbIOMpPATLCA Takum 0Opasom, YToObl Nocne 3anpeccCcoBKW OH COCTaBAAN
1,5 HOMUHaNbLHOrO AMameTpa KaHaTa OT OCHOBaHMS Koywa (CM. pucyHok A.1). [ina koywa ¢ BbICTYNoMm pac-
CTOSIHUE 0MDKHO COCTaBMATb 2 HOMMHANbHLIX AuamMeTpa KaHara.

MpumevaHue — MNMepeg 3anpeccoBKoii KonbLo AOMKHO BbITb HEMHOrO 06XaTo BOKpYr kaHaTa. Bo Bpemsi onpeccoBku
HeobxoaMMo 06paTUTb BHUMaHUe Ha To, YToObl He AedopMUPOBaTh KOMbLO, HaNpUMep, yaapaMu MOroTKa Unu B
TUcKax Tak, YToObl OHO He paspyLUUIock BO BpeMs nocneaytoilero obxartus (cMm. pucyHok A.5).
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A.7.2 3anpeccoBKa KonbuLa
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KonbLo 4OMKHO 06XXMMaTbCs Ha rMapaBnUyYECcKOM UM MHEBMATUYECKOM NMpecce NocpeacTBOM X0N04HOM

o6paboTku.

MpumeydaHue — Konbla pasmepom oT 2,5 Ao 5 MOryT 3anpeccoBbIBaTLCSA € NOMOLLLIO Py4HOr0 UHCTPYMeHTa.

B npeccoBOM MHCTPYMEHTE KOJbLIO JAOJHKHO HAXOAUTLCS B YCTOMNYMBOM FrOPU3OHTASILHOM MOSIOXKEHUM.

MaBHasi OCb OBANbLHOMO MOMEPEYHOro CeYEeHUs AOSHKHA COBNaaaTh C HanpaBsieHMeM 3anpeccosku. Mo
OKOHYaHUM 0GXMMKM paGoune MNOCKOCTW ABYX YaCTEN MPECCOBOT0 MHCTPYMEHTA AOIKHbI «BCTPETUTHLCA»
ApPYr C Apyrom. 3anpeccoBka KonbLa AOMMKHa NPOU3BOAUTLCSA B OAHOM HanpaeneHun 6e3 nosopota. Jliobbie

3ayCeHLUbl Ha KONbLE AOMKHbI ObITb yaaneHbl 6e3 NoBpeXxaeHna KonbLa unum kadata (cm. Takke 5.3.4).

A.7.3 Konbua nocne 3anpeccoBKu

Pa3mepbl nocrne 3anpeccoBku AOMKHbI COOTBETCTBOBATL Tabnnue A.3.

Tabnuua A.3 — Pa3smepbl 3anpeccoBaHHbIX konew, (CM. pucyHok A.1)

BHewwHuin paaM“ep obxaroro konbuUa d b MnH, | MapannenbHas anuHa " B P
Paamep konbua HOMMWHanNbHBbIW, LLOMycK,
MM MM MM MM MM MM
2,5 5 - 12 3,75 -
3 6 - 14 45 -
3,5 7 +0,2 - 16 5,25 -
4 8 0 - 18 6 -
4.5 9 8 20 6,75 4,5
5 10 9 23 7,5 5
6 12 11 27 9 6
6,5 13 12 29 9,75 6,5
7 14 +0,4 13 32 10,5 7
8 16 0 14,5 36 12 8
9 18 16,5 40 13,5 9
10 20 18 45 15 10
11 22 +0,5 20 50 16,5 11
12 24 0 22 54 18 12
13 26 24 59 19,5 13
14 28 +0,7 25 63 21 14
16 32 0 29 72 24 16
18 36 32 81 27 18
20 40 +0,9 36 90 30 20
22 44 0 39 99 33 22
24 48 43 108 36 24
26 52 +1,1 46 117 39 26
28 56 0 50 126 42 28
30 60 +1.4 53 135 45 30
32 64 0 56 144 48 32
34 68 59 153 51 34
36 72 63 162 54 36
38 76 +1,6 66 171 57 38
40 80 0 69 180 60 40
44 88 +1,9 75 198 66 44
48 96 0 81 216 72 48
52 104 +2,1 87 234 78 52
0
56 112 +2,3 93 252 84 56
0
60 120 +2,4 99 270 90 60
0
" Npu6nusnTenbHble pasmepsi.
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A.8 UHdopmaumsa no akcnnyartauum

A.8.1 UpeHTUMKaLMoOHHAA MapKUpOBKa

KonbLo A0OMKHO MapkMpoBaTbCs COrNAacHO AaHHbIM, NPUBEAEHHLIM Ha pucyHke A.1, a), ¢ ucnonb3osa-
HMEM LUTAMMOB, YKa3aHHbIX B Tabnuue A.4.

Ta6bnuua A.4 — Pasamepbl MapKUpPOBOYHOTO WITaMNa

Pa3smep Konbua Pa3smep 6ykBbI, MM ny6WHa BAaBNWBaHWUSA, MM
OT1 8 no 24 3 0,5
Cabiwie 24 n go 60 5 1

A.8.2 NpenenbHbIe 3HAYEHUA TeMNepaTypbl

TemnepaTypHble npeaens! ANA KaHaTa ¢ BONIOKOHHbIM cepaeyvHukomM: ot —40 °C go +100 °C.
TemnepaTypHble npeaens! ANd KaHaTta co cTanbHbIM cepaedHukom: ot —40 °C go +150 °C.

42



CTB EN 13411-3-2009

MpunoxeHue ZA
(cnpaBoyHOE)

F» B3aumMocBsA3b MeXay AaHHbIM €BPONEenCKUM CTaHa4apToOM
1 BaxXHenwWwmnmMmu TpedboBaHuaMmu Oupektuebl EC 98/37/EC

[aHHbI eBpONECKMiA cTaHaapT NOArOTOBMEH B pamMKax MaHaarta, BblAaHHOro EBponenckomy KOMUTETY
no ctaHaapTu3aumu EBponenckoi komuccuer n Esponenckon accoumaymen cso60aHON TOProBnn kak cpea-
CTBO MOATBEPXKAEHUSA COOTBETCTBUA BakHenwum TpeboeaHuam Oupektuebl HoBoro noaxoga 97/23/EC ¢
nonpaBKoWn, BHECEHHON [MpeKTuBou No MmawmHocTpoeHuto 98/79/CE.

Mocne TOro kak AaHHbIA cTaHaapT OyaeT npueeaeH B OduumnanbHOM xypHane Eesponerickoro coobue-
CTBa B pamMKax AaHHON AUPEKTWBbI U BHEAPEH KaK HauWOHamnbHbI CTaHAapT XOTA Obl B O4HOW CTpaHe-
yyacTHULUE, COOTBETCTBME HOPMATMBHbLIM MOMOXEHUSAM AAHHOIO CTaHaapTa MNoATBEPKAAeT B npeaenax
JaHHOro cTaHgapTa COOTBETCTBME BaXHeWwMM TpeboBaHMSM AWPEKTUBbLI MU HOpPMaTMBOB EBponernckou
accoumauum cBo00AHOW TOProBu.

NPEAYNPEXAEHWE — Opyrve TpeboBaHna n aupektuebl EC MOryT NpMMEHATLCA K NPOAYKUMM B pamMKax
[laHHOro eBponelickoro craHaapTa.
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MpunoxeHue ZB
(cnpaBo4Hoe)

v B3aumocBA3b MeXAy AaHHbIM €BPONENCKUM CTaHAAPTOM
1 BaXHenwumun TpedéosaHusimm Oupektuebl EC 2006/42/EC

[aHHbIi eBpONEencKkUiA cTaHaapT NOArOTOBIEH B paMKax MaHaara, BblgaHHOro EBponenckoMy KOMUTETY
no craHgaptusaumm Esponernckoi komuccueii u EBponeickoi accounaumein cBo60aHON TOProBnu Kak cpea-
CTBO NOATBEPXKAEHMA COOTBETCTBUA BaxkHeNLMM TpebosaHuam Oupektuebl Hooro noaxoaa 2006/42/EC no
MaLLUMHOCTPOEHHUIO.

Mocne TOro kak AaHHbIN cTaHaapTt 6yaeT npuseaeH B OdumuymanbHOM ypHane EBponelickoro coobLue-
CTBA B pamMKax AaHHON AMPEKTUBbI U BHEAPEH Kak HauuOHamnbHbI CTaHAapT XOTa Obl B OAHOW CTpaHe-
y4acTHULE, COOTBETCTBME HOPMATMBHbLIM MOMOXEHUSIM AAHHOTO CTaHAapTa NoATBEPXKAAeT B npeaenax
[aHHOro CTaHaapTa COOTBETCTBME BaXkKHEWWMM TpeboBaHMAM AMPEKTMBbI U HOpMaTMBOB EBponernckoii
accouuauumn cBoO6OAHOW TOProBmu.

NPEAYNPEXAOEHWE - Opyrne Tpe6oBaHusa u gupektuebl EC MOryT npuMeHATLCS K NPOAYKUMM B paMKax
[aHHOro eBpONeNcKoro ctaHaapTa.
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Bubnuorpadus

EN 573-3 AnioMUHUA 1 anioMuHWEBbIE Chnaebl. XUMUYECKU cocTaB u copma aedpopMupoBaHHOM
npoaykuuu. Hacte 3. XuMM4eCckuin coctas

EN 1070 Be3onaCHOCTb MaLKH. TepMuUHONoOrna

EN 13414-1 Ctponsl 3 cranbHbIxX kaHaToB. BesonacHocTb. YacTb 1. pysonogbemHbie cTponbl 06wero
Ha3HayeHuA
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