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ROPET EX
1. General

This document contains information that will help you with safe and correct use of ROPETEX steel wire
ropes. Apart from the instruction manual we refer to existing national regulations on each workplace.

We declare under our sole responsibility that ROPETEX steel wire rope is in accordance with the stan-
dard EN 12385-1 to -10.

If the customer makes any modification of the product or if the customer combines the product with a
non-compatible product/component, we take no responsibility for the consequences in regard to the
safety of the product.

ROPETEX steel wire rope is imported through SCM Citra OY, Juvan Teollisuuskatu 25 C, FI-02920 Espoo,
Finland and exclusively distributed by Axel Johnson International - Lifting Solutions Group companies.

All product information and manuals can be found on www.ropetex.com

All distributors are listed on https://www.powertex-products.com/offices



https://www.powertex-products.com

ROPET EX
2. Use and Maintenance

2.1. Limitations on use due to adverse environmental conditions
2.1.1. Temperature

2.1.1.1. Steel wire rope made from carbon steel wires

Account should be taken of the maximum temperature that may be reached by the wire rope in service.
An underestimation of the temperature involved can lead to a dangerous situation.

Stranded ropes with fibre cores or fibre centres can be used up to a maximum of 100°C.

Stranded ropes with steel cores and spiral ropes (i.e. spiral strand and locked coil) can be used up to
200°C although some de-rating of the working load limit is necessary, the amount being dependent upon
the exposure time at high temperature and the diameter of the wires.

For operating temperatures between 100°C and 200°C the loss in strength may be assumed to be 10%.
For temperatures above 200°C special lubricants may be necessary and greater losses in strength than
stated above will need to be considered. The rope or machinery manufacturer should be contacted.
The strength of steel wire ropes will not be adversely affected by operating temperatures as low as -
40°C and no reduction from the working load limit is necessary; however, rope performance may be
reduced, depending upon the effectiveness of the rope lubricant at low temperatures.

When the rope is fitted with a termination, also refer to 2.1.1.2.

2.1.1.2. Terminations
In addition to the limits stated above for rope, and unless otherwise specified by the rope manufacturer

or the manufacturer of the machine, equipment or installation, the following operating temperatures must
not be exceeded:

e Turn-back eye with aluminum ferrule: 150°C
e Ferrule-secured eye with steel ferrule: 200°C
e Socket filled with a lead-based alloy: 80°C

e Socket filled with zinc or a zinc-based alloy: 120°C
e Socket filled with resin — refer to resin socketing system designer’s instructions

2.1.2. Use in exceptionally hazardous conditions
In cases where exceptionally hazardous conditions are known to exist, e.g. offshore activities, the lifting

of persons and potentially dangerous loads such as molten metals, corrosive materials or radioactive
materials a risk assessment should be carried out and the working load limit selected or adjusted accor-

dingly.

2.2. Before putting the rope into first use

2.2.1. Inspecting the rope and documents

The rope should be unwrapped and examined immediately after delivery in order to check its identity
and condition and to ensure that the rope and its termination(s), if any, are compatible with the machine-
ry or equipment to which they are to be attached in service.

Note: If damage to the rope or its package is observed, this should be recorded on the delivery note.

The Certificate of conformity by the rope manufacturer should be kept in a safe place, e.g. with the crane
handbook, for identification of the rope when carrying out periodic thorough examinations in service.

Note: The rope should not be used for lifting purposes without the user having a Certificate in his pos-
session.
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ROPETEX steel wire ropes comes with:

a. Declaration of Conformity

b. 3.1 Test Certificate according to EN 10204

c. User Instructions (on the reel)

d. CE Marking (on the reel)
Declaration of Conformity and 3.1 Test Certificate are one document and made available to Axel Johnson
International Lifting Solutions Group Companies via Intranet or Online Portal.

2.2.2. Storing the rope

\\ A clean, well-ventilated, dry, dust free, undercover location should be selec-
— ted. The rope should be covered with waterproof material if it cannot be stored

A inside.

\ The rope should be stored and protected in such a manner that it will not be
\ exposed to any accidental damage during the storage period or when placing
1\ theropein, or taking it out of, storage.

The rope should be stored where it is not likely to be affected by chemical fumes, steam or any other
corrosive agents.

If supplied on a reel, the reel should be rotated periodically during long periods of storage, particularly in
warm environments, to prevent migration of the lubricant from the rope.

The rope should not be stored in areas subject to elevated temperatures as this may affect its future
performance.

In extreme cases its original as-manufactured breaking force could be severely reduced rendering it unfit
for safe use.

The rope should not be allowed to make any direct contact with the floor and the reel should be so po-
sitioned that there is a flow of air under the reel. Please be aware that the weight of a reel with steel wire
rope can easily exceed the maximum capacity of a EUR pallet.

Note: Failure to ensure the above may result in the rope becoming contaminated with foreign matter and
start the onset of corrosion even before the rope is put into service.

Preferably, the reel should be supported in an A-frame or cradle standing on ground which is capable of
safely supporting the total mass of rope and reel.

The rope should be inspected periodically and, when necessary, a suitable rope dressing, which is com-
patible with the manufacturing lubricant, should be applied.

Any wet packaging, e.g. sackcloth, should be removed.

The rope marking should be checked to verify that it is legible and relates to the certificate.

When removing from store, the principle 'first in, first out' should be applied.

2.2.3. Checking the condition of rope related parts of the machine or installation
Before installing the new rope, the condition and dimensions of rope related parts, e.g. drums, sheaves
and rope guards, should be checked to verify that they are within the operating limits as specified by the

original equipment manufacturer.

For ropes working on cranes the effective groove diameter should be at least 5% above the nominal rope
diameter. The groove diameter should be checked using a sheave gauge.

Sheaves should also be checked to ensure that they are free to rotate.
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Under no circumstances should the actual rope diameter be greater than the pitch of the drum. In the
case of multilayer coiling, the relationship between the actual rope diameter and the pitch should be
assessed.

When grooves become excessively worn, it may be possible to have them re-machined. Before doing
so, the sheave or drum should be examined to determine if enough strength will remain in the underlying
material supporting the rope after the machining has been carried out.

Grooves should support the steel wire rope over approximately 1/3 of its diameter.

When it comes to advised values and angles for grooves of sheaves there are different standards:
- 1S0O16625:2013 (45°-60°)

- DIN15061 (>=45°)

- BS 6570 (52°)

We advice you to use the appropriate standard for your region.

Figur 2-1 Groove diameter and distances

Note: When grooves become worn and the rope is pinched at its sides, strand and wire movement is
restricted and the ability of the rope to bend is reduced, thus affecting rope performance.

Warning! Worn sheaves should be replaced/refurbished

Warning! The drum can in some cases cause damage to the rope and lead to early discard. If
the drum diameter is too small this can cause permanent distortion to the rope which will cause to
early discard of the rope.

2.3. Handling and installing the rope
2.3.1. General

The procedure for installing the rope should be carried out in accordance with a detailed plan issued by
the user of the steel wire rope.

The rope should be checked to verify that it is not damaged when unloaded and when transported to
storage compound or site. During these operations, the rope itself should not come into contact with any
part of the lifting device, such as the hook of a crane or a fork of a fork lift truck. Webbing slings may be
helpful.

2.3.2. Rope supplied in a coil

The coil of rope should be placed on the ground and rolled out straight, ensuring that it does not become
contaminated with dust, grit, moisture or other harmful material.

The rope should never be pulled away from a stationary coil as this will induce turn into the rope and
form kinks. If the coil is too large to physically handle it may need to be placed on a turntable which will
allow the rope to be paid out as the end of the rope is pulled away from the coil. Correct methods of
paying out rope from a coil are shown in Figurs 2-2 and 2-3 below. Figurs 2-4 shows an incorrect method
of paying out rope from a coil.
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Figur 2-2 - correct Figur 2-3 - correct Figur 2-4 — incorrect

2.3.3. Rope supplied on a reel

A shaft of adequate strength should be passed through the reel bore and the reel places in a suitable
stand which allows it to rotate and be braked to avoid overrun during installation.

Where multi-layer coiling is involved the rope should be placed in equipment that has the capability of
providing a back tension in the rope as it is being transferred from the supply reel to the drum. This is to
ensure that the underlying laps of rope, particularly in the bottom layer, are wound tightly on the drum.

The supply reel should be positioned such that the fleet angle during installation is kept to a minimum. If
a loop forms in the rope it should not be allowed to tighten to form a kink.

The reel stand should be mounted so as not to create a reverse bend during reeving, i.e. for a drum with
an upper wind rope, take the rope off the top of the supply reel.

Figur 2-5 - do not create a reverse bend  Figur 2-6 - Installing rope under tension, about 10% of the nominal rope pull

When releasing the outboard end of the rope from the supply reel or cail, this should be done in a con-
trolled manner. On release of the bindings or the rope end fixing, the rope will want to straighten itself
and unless controlled this could be a violent action, which could result in injury.

The as-manufactured condition of the rope should be maintained during installation.

If installing the new rope with the aid of the old rope, one method is to fit a wire rope sock to each of the
rope ends to be attached. The open end of the sock should be securely attached to the rope by a ser-
ving or alternatively by a suitable clip. The two ends should be connected via a length of fibre rope of
adequate strength in order to avoid turn being transmitted from the old rope into the new rope. If a wire
rope is used, it should be a rotation-resistant type or should have the same lay type and direction as
the new rope. Alternatively, a length of fibre or steel rope of adequate strength may be reeved into the
system for use as a pilot/messenger line. A swivel should not be used during the installation of the rope.

Monitor the rope carefully as it is being pulled into the system and ensure that it is not obstructed by any
part of the structure or mechanism that may damage the rope and result in a loss of control.

Warning: The supply reel is not specifically designed for back-tension spooling and might not be

strong enough! If back tension spooling is needed, a reel of enough strength should be ordered

with the steel wire rope. Else the spooling should be done to the crane drum without back tension,
the hook should be lowered max, a sufficient weight (2,5% -5% of the ropes MBL) should be hooked and
the steel wire rope could be tightly wound on the drum.



ROPET EX

2.3.4 Cutting the rope

If it is necessary to cut the rope, secure servings should be applied on both sides of the cut mark. The
length of each serving for a stranded rope should be at least equal to two rope diameters.

One serving either side of the cut mark is usually enough for preformed ropes (see EN 12385-2). For
non-preformed ropes, rotation-resistant ropes and parallel-closed ropes a minimum of two servings each
side of the cut mark is recommended.

Preferably, cutting of the rope should be done using a high-speed abrasive disc cutter. Other suitable
mechanical or hydraulic shearing equipment may be used although not recommended when the rope
end is to be welded or brazed. When cutting, ensure adequate ventilation to avoid any build-up of fumes
from the rope and its constituent parts. Find more information in Chapter 4.

Note: Some special ropes contain synthetic material which, when heated to a temperature higher than
normal production processing temperatures, will decompose and may give off toxic fumes.

Note: Rope produced from carbon steel wires in the form as shipped is not considered a health hazard.
During subsequent processing (e.g. cutting, welding, grinding, cleaning) dust and fumes may be produ-
ced which contain elements that may affect exposed persons.

After cutting, failure to correctly secure the rope end is likely to lead to slackness or distortions in the
rope. An alternative method of cutting is by fusing and tapering, a process which is designed to prevent
the wires and strands from unlaying.

===

== ==

Serving Serving Disc cutter Cutting torch

Figur 2-7

2.3.5. Running in the new rope

To increase lifetime of your rope its recommended to ‘run in’ the new rope by operating the equipment
slowly, preferably with a low load (i.e. 10% of the Working Load Limit (WLL)) for several operational
cycles. This enables the new rope to adjust itself gradually to the working conditions. The rope should

never 'run in' with full load or even with overload.

Check that the rope is spooling correctly on the drum and that no slack occurs in the rope or cross-laps
of rope develop at the drum.

Note: Irregular coiling will inevitably result in severe surface wear and rope distortion.
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2.4. Maintenance
2.4.1. Inspecting and examining the rope

Inspection and through examination intervals and discard criteria should be in accordance with the fol-
lowing:

e Crane ropes — ISO 4309;

e |ift ropes — ISO/FDIS 4344;

e Cableway ropes — EN 12927-7

2.4.1.1. Daily visual inspection

Visual inspection of at least the working section of the steel wire rope for that day should be done daily
for all attachment points where the rope touches its installation or crane such as drums, sheaves and
end termination in order to observe and detect any general deterioration or mechanical damage. It
should be also check if the rope can run correctly from the drum and over sheaves as it is intended to do
in normal operation.

If any noticeable change in condition is detected a competent person should be contacted to carry out a
more detailed inspection.

2.4.1.2. Periodic inspection

Periodic inspections shall be carried out by a competent person according to mentioned standards and
observations should be recorded.

Periodic inspections has the goal to obtain information that assist in deciding for if:
a. A rope can remain in service and when it should have its next inspection or;
b. Need to be taken out of service (immediately or within a specific timeframe)

Frequency of this inspection shall be determined by the competent person who shall consider at least:
a. the statutory requirements covering the application in the country of use;
b. the type of crane and the environmental conditions in which it operates;
c. the classification group of the mechanism;
d. the results of previous inspection(s);
e. experience gained from inspecting ropes on comparable cranes;
f. the length of time the rope has been in service;
g. the frequency of use.

2.4.1.3. Assessment of the rope

Through an appropriate assessment method, i.e. by counting, visual means and/or measurement, the
severity of deterioration shall be assessed and expressed either as a percentage (e.g. 20 %, 40 %, 60
%, 80 % or 100 %) of the particular individual discard criteria or in words (e.g. slight, medium, high, very
high or discard).

Any damage that might have occurred to the rope prior to it being run in and entering service shall be
assessed by a competent person and observations shall be recorded.

A list of the more common modes of deterioration and whether each one can be readily quantified (i.e.
by counting or measuring) or must be subjectively assessed (i.e. by visual means) by the competent
person is shown below in table 1.
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Table 1 — Modes of deterioration and assessment methods

Mode of deterioration Assessment method

Number of visible broken wires (including those which By counting
are randomly distributed, localized groupings, valley
wire breaks and those that are at, or in the vicinity of, the
termination)

Decrease in rope diameter (resulting from external wear/ | By measurement
abrasion, internal wear and core deterioration)

Fracture of strand(s) Visual
Corrosion (external, internal and fretting) Visual
Deformation Visual and by measurement (wave only)
Mechanical damage Visual
Heat damage (including electric arcing) Visual

2.4.2. Discard criteria

As deterioration often results from a combination of different modes at the same position in the rope, the
competent person shall assess the “combined effect”, one method of which can be found in Annex F

of ISO 4309:2017. If, for whatever reason, there is a noticeable change in the rate of deterioration of the
rope, the reason for this shall be investigated and, wherever possible, corrective action taken. In extreme
cases, the competent person may decide to discard the rope or amend the discard criteria, for example
by reducing the allowable number of visible broken wires.

In those instances where a long length of rope has suffered deterioration over a relatively short section,
the competent person may decide that it is not necessary to discard the whole length of rope, provided
that the affected section can be satisfactorily removed and the remaining length is in a serviceable con-
dition.

In general, below list of criteria lead to discard of a steel wire rope
e Broken strand
e | ocal concentration of wire breaks
e Deformations (corkscrew, caging, kinks, basket)
e At least two wire breaks in strand valleys or adjacent strands within one lay
e length (~ 6x d)
e Significant external and internal corrosion
e | oose rope structure
e Kinks or flattened areas
e Bends or other deformations
e Wire breaks at end terminations
e Protruding wires in loops
e Reduction of rope diameter due to damage of rope core
e | ocal increase of rope diameter
e Uniform decrease of rope diameter through wear
e Heat effects or electric arc
e Achievement of type and number of wire breaks according to the tables below

10
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2.4.2.1. Visible broken wires
The discard criteria for the various natures of visible broken wire shall be as specified in Table 2.

Table 2 - Discard criteria for visible broken wires

Nature of visible broken wire Discard criteria

1 Wire breaks occurring random- | See Table 3 for single-layer and
ly in sections of rope which parallel-closed ropes and Table
run through one or more steel 4 for rotation-resistant ropes.

sheaves and spool on and off the
drum when single-layer spooling
or occurring at sections of rope
which are coincident with cross-
over zones when multi-layer
spoolings

2 Localized grouping of wire If grouping is concentrated in
breaks in sections of rope which | one or two neighbouring strands
do not spool on and off the drum | it might be necessary to discard
the rope, even if the number

is lower than the values over a
length of 6d, which are given in
Tables 3 and 4.

3 Valley wire breaks Two or more wire breaks in a
rope lay length (approximately
equivalent to a length of 6d)

4 Wire breaks at a termination Two or more wire breaks

If the rope is a single-layer or parallel-closed rope, apply the corresponding Rope Category Number
(RCN) — you can read this on the document specifications on the ROPETEX website - and read off the
discard values in Table 3 for broken wires over a length of 6d and 30d. If the construction is not shown,
determine the total number of load-bearing wires in the rope (by adding together all of the wires in the
outer layer of strands except for any filler wires) and read off the discard values in Table 3 for broken
wires over a length of 6d and 30d for the appropriate conditions.

If the rope is a rotation-resistant rope, apply the corresponding RCN and read off the discard values

in Table 4 for broken wires over a length of 6d and 30d. If the construction is not shown, determine the
number of outer strands and the total number of load-bearing wires in the outer layer of strands in the
rope (by adding together all of the wires in the outer layer of strands except for any filler wires) and read
off the discard values in Table 4 for broken wires over a length of 6d and 30d for the appropriate conditi-
ons.

11
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Table 3 - Number of wire breaks, reached or exceeded, of visible broken wires occurring in single-layer
and parallel-closed ropes, signaling discard of rope (acc. to ISO 4309:2017)

Rope Total number of Number of visible broken outer wires (b)
category | load-bearing Sections of rope working in steel sheaves and/or | Sections of rope spool-
number | wires in the outer spooling on a single-layer drum ing on a multi-layer
RCN layer of strands (wire breaks randomly distributed) drum (c)
': the rope (a) Classes M1 to M4 or class unknown (d) All classes
Ordinary lay Lang lay Ordinary and Lang lay
Over a Over a Over a Over a Over a Over a
length length length length length length of
of 6d (e) of 30d (e) of 6d (e) of 30d (e) of 6d (e) 30d (e)
1 n <50 2 4 1 2 4 8
2 51<n<75 3 6 2 3 6 12
3 76 <£n <100 4 8 2 4 8 16
4 101 <n<120 5 10 2 5 10 20
5 121 <n <140 6 11 3 6 12 22
6 141 <n<160 6 13 3 6 12 26
7 161 <n <180 7 14 4 7 14 28
8 181 <n <200 8 16 4 8 16 32
9 201 <n<220 9 18 4 9 18 36
10 221 <n <240 10 19 5 10 20 38
11 224 < n <260 10 21 5 10 20 42
12 261 <n <280 11 22 6 11 22 44
13 281 <n <300 12 24 6 12 24 48
n > 300 0,04 xn 0,08 xn 0,02xn 0,04 xn 0,08 x n 0,16 xn

NOTE Ropes having outer strands of Seale construction where the number of wires in each strand is
19 or less (e.g. 6x19 Seale) are placed in this table two rows above that row in which the construction
would normally be placed based on the number of load bearing wires in the outer layer of strands

(a) For the purposes of this International Standard, filler wires are not regarded as load-bearing wires
and are not included in the values of n.

(o) A broken wire has two ends (counted as one wire).

(c) The values apply to deterioration that occurs at the cross-over zones and interference between
wraps due to fleet angle effects

(and not to those sections of rope which only work in sheaves and do not spool on the drum).

(d) Twice the number of broken wires listed may be applied to ropes on mechanisms whose classifica-
tion is known to be M5 to M8.

(e) d = nominal diameter of rope.

12
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Table 4 - Number of wire breaks, reached or exceeded, of visible broken wires
occurring in rotation-resistant ropes, signaling discard of rope (acc. to ISO 4309:2017)

Rope Total number of Number of visible broken outer wires (b)
category | load-bearing wires Sections of rope working in steel | Sections of rope spooling on
number | in the outer layer of sheaves and/or spooling on a a multi-layer drum (c)
RCN strands in the rope (a) single-layer drum

n (wire breaks randomly distributed)

Over a Over a Over a Over a
length of length of length of length of
6d (d) 30d (q) 6d (d) 30d (q)

21 4 strands 2 4 2 4

n<100
22 3 or 4 strands 2 4 4 8

n <100

At least 11 outer

strands
23-1 71<n <100 2 4 4 8
23-2 101 <n< 120 3 5 5 10
23-3 121 <n <140 3 5 6 11
24 141 <n <160 3 6 6 13
25 161 <n <180 4 7 7 14
26 181 < n <200 4 8 8 16
27 201 <n <220 4 9 9 18
28 221 <n <240 5 10 10 19
29 241 <n <260 5 10 10 21
30 261 <n<280 6 11 11 22
31 281 <n <300 6 12 12 24

n > 300 6 12 12 24
NOTE Ropes having outer strands of Seale construction where the number of wires in each strand is 19
or less (e.g. 18x9 Seale — WSC) are placed in this table two rows above that row in which the construc-
tion would normally be placed based on the number of wires in the outer layer of strands.
(a) For the purposes of this International Standard, filler wires are not regarded as load-bearing wires
and are not included in the values of n.
(b) A broken wire has two ends.
(c) The values apply to deterioration that occurs at the cross-over zones and interference between
wraps due to fleet angle effects
(and not to those sections of rope that only work in sheaves and do not spool on the drum).
(d) d = nominal diameter of rope.

2.4.2.2. Decrease in rope diameter

ROPETEX steel wire ropes are produced with a plus tolerance to the nominal diameter. When measuring
the decrease in rope diameter its important to start from the reference diameter, which should be recor-
ded right after installation of the rope but before putting the rope into normal operation. If this reference
diameter is not available the diameter most close to the end termination can be measured and taken
instead.

Formula for calculating the diameter reduction: [(dref — dm) / d] * 100%

Where

dref = reference diameter

13
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dm = measured actual diameter

d = nominal diameter

Single-layer rope with fibre core should be discarded when outcome >= 10%
Single layer rope with steel core or parallel closed rope should be discarded when outcome  >=7,5%
Rotation resistant rope should be discarded when outcome >=5%

When there is a strong and obvious local decrease in wire rope diameter, i.e. in case of a sunken strand’,
the rope should be discarded immediately.

2.4.2.3. Fracture of strands

If a complete strand fracture occurs, the rope shall be immediately discarded.

2.4.2.4. Corrosion

Corrosion will occur more in marine environments and environments where there is a high degree of air
pollution. Besides these external influencer’s corrosion is mainly due to a lack of proper maintenance
and maintaining the rope is well lubricated. Corrosion will influence the lifetime and breaking strength of

a steel wire rope.

1ISO4309-2010 gives guidance on discard criteria for corrosion:

External corrosion that can be wiped clean and/or brushed clean No discard
External corrosion with a rough to touch wire surface 60% of discard
External corrosion with heavily pitted and slack wires discard
Obvious internal corrosion (i.e. visible through the valleys between outer strands) discard

2.4.2.5. Waviness

Waviness is a steel wire rope is a form of deformation. Deformation of the rope construction leads (over
time) to unequal distribution of forces in the wire rope. The wire rope should be discarded when wavi-
ness is detected.

2.4.2.6. Basket deformation

Ropes with a basket or lantern shall be immediately discarded or provided the remaining length of rope
is in a serviceable condition, have the affected section removed.

2.4.2.7. Protruding core or strands

Ropes with core or strand protrusion shall be immediately discarded or provided the remaining length of
rope is in a serviceable condition, have the affected section removed.

2.4.2.8. Protruding wires in loops

Ropes with protruding wires, usually occurring in groups on the opposite side of the rope to that which is
in contact with a sheave groove, shall be immediately discarded. If it's only a single wire that is protrud-
ing it can be removed by bending it until it breaks, close to the inside of the strand in order to avoid this
wire damaging surrounding wires and strands. See Figur 2-8.

Figur 2-8 removing protruding wires

14
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2.4.3. Lubricating the rope in service

The protection provided by the original manufacturing lubricant is normally adequate to prevent deterio-
ration due to corrosion during shipment, storage and the early life of the rope; however, in order to obtain
optimum performance, most ropes will benefit from the application of a service lubricant, the type of
which will be dependent upon the rope application and the environmental conditions to which the rope is
exposed. Lubrication has also an important role in decreasing internal friction of individual wires rubbing
against each other.

It's therefore important to re-lubricate the rope on a regular basis, depending on its use.

A Warning! An unlubricated or incorrectly lubricated rope has a significantly reduced life.

200%

150%

100% -

Number of bendings

50%

LN

=

Unlubricated Lubricated Lubricated +
Relubricated

Figur 2-9 Importance of relubrication of a rope

The service lubricant must be compatible with the original manufacturing lubricant and in the case of
a traction drive rope, not impair its frictional characteristics. Refer to the recommendations of the rope
manufacturer or the original equipment manufacturer.

Typical methods of applying the service lubricant are by brush, drip feed, portable pressurized spray or
high pressure. This latter system is generally designed to force the service lubricant into the rope under
high pressure while simultaneously cleaning the rope and removing moisture, residual lubricant and
other contaminants.

Failure to apply a service lubricant could result in a reduction in the performance of the rope and at
worst, lead to undetectable internal corrosion.

Application of too much and the wrong type of lubricant may lead to an accumulation of foreign debris
on the surface of the rope. This could result in abrasive damage to the rope, the sheave and the drum. It
may also make it difficult to determine the true condition of the rope for evaluation against discard crite-
ria.
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3. Rope selection
3.1. Construction in relation to abrasion and wear

Wire rope will become progressively weaker when subject to abrasion and wear. This occurs when a
rope contacts another body, such as when it passes through a sheave or over a roller, coils onto a drum
or is dragged through or along abrasive material.

Where abrasion is known to be the primary mode of deterioration, consideration should be given to
selecting a rope with as larger outer wires as possible, but also taking into account whether there is any
additional need to fulfil any bending fatigue requirements.

Lang lay rope (subject to both ends of the rope being fixed and prevented from rotating) and compacted
strand rope can be advantageous under abrasive conditions.

Note: although expected to occur mainly on the crowns of the wires, wear may also take place at the
strand-core and strand interfaces within the rope.

3.2. Type of core in relation to crushing of the rope at the drum

Crushing can occur due to several reasons but more likely when the rope is subject to multi-layer co-
iling at the drum. Also, greater radial pressure will be experienced between the rope and a smooth or
plain-faced drum than with a grooved drum.

Stranded ropes containing fibre should not be used where coiling extends into multi-layers.
Ropes with steel cores and compacted strand ropes are more resistant to crushing and distortion.

A

J

Figur 3-1 Example of crushing on a drum
3.3. Wire finish in relation to corrosion

If corrosion is expected or known to be a primary mode of deterioration, it is preferable to use a rope
containing zinc (or zinc alloy Zn95/Al5) coated wires.

Consideration should be given to selecting a rope with as larger wires as possible, considering whether
there is any additional need to fulfil any bending fatigue requirements.

A rope with a large number of small wires is more susceptible to corrosion than a rope with a small num-
ber of large wires.

3.4. Direction of lay and type

3.4.1. Connecting ropes to each other (series) or working alongside each other (parallel)

If it is necessary to connect one rope to another (i.e. in series), whether during installation or in operati-
on, it is essential that they are of the same lay direction and type, e.g. right lay ordinary (sZ) to right lay
ordinary (sZ).

Note: Connecting a ‘left’ lay rope to a ‘right’ lay rope will result in rope rotation and unlaying of the
strands when loaded. If the ropes are also hand spliced at the connection the splices will open up and

pull apart.
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Some applications, e.g. grabs and container cranes, demand the use of a left lay rope operating alongsi-
de aright lay rope (i.e. in parallel) in order to balance out the rotational effects of the two ropes.

3.4.2. Direction of coiling

Unless specified otherwise in the original equipment manufacturer’s instructions, the direction of coiling
should be in accordance with Figurs below.

The rotation direction and the attachment point of the rope determines whether right- or left-hand lay
rope should be used. To determine the correct rope the following rule should be followed:

¢ Right thread groove on the drum - left hand lay rope.
e | eft thread groove on the drum - right hand lay rope.

A Warning! Incorrect choice of lay can adversely affect rope performance.
The direction of coiling in Figurs below generally applies to both smooth and grooved drums.

Under wind

Right hand lay rope: From right to left

Upper wind

Right hand lay rope: From left to right Left hand lay rope: From right to left

3.5. Rotational characteristics and use of a swivel

‘Cabling’ of hoist ropes in a multi-part (fall) reeving arrangement due to block rotation can occur if the
rope selected has inferior torsional properties for the intended height of lift, rope spacing and loading. In
such cases lifting can be severely limited or even halted. Applications involving high lifts are particularly
vulnerable to this condition.

Note: Cabling is a term used to describe the condition in a multi-fall reeving arrangement where the falls
of rope become untangled as they wrap around themselves.

When taking the torsional property of a rope into account the probability of cabling for a given reeving
system can be assessed. Refer to the rope manufacturer or the original equipment manufacturer.

With rotation-resistant ropes where the outer strands are generally laid in the opposite direction to those
of the underlying layer, (i) the amount of torque generated under load when both ends of the rope are fix-
ed and prevented from rotating or (ii) the amount of rotation under load when one end of the rope is free
to rotate, will be expected to be far less than that which would be experienced with single layer ropes.

17



ROPETYEX

To limit the hazard of a rotating load during a lifting operation and to ensure the safety of personnel within
the lifting zone, it is preferable to select a rotation-resistant rope that will only rotate a small amount when
loaded, see a) below. With such ropes, the usefulness of a swivel is to relieve the rope of any induced
rotation resulting from angular deflections at a sheave or drum.

Other rotation-resistant ropes, having less resistance to rotation when loaded, see b) below, are likely to
require the assistance of a swivel to minimize the hazard. In such cases, however, it should be recogni-
zed that excessive rope rotation can have an adverse effect on rope performance and can also result in
a reduction in breaking force of the rope, the amounts of which will depend on the rotational property of
the selected rope and the magnitude of the load being lifted.

The following is a summary of general guidance on the use of a swivel based on the rotational property
of the rope.

Where:

e 1turn = 360°%;

o d = nominal rope diameter

® Fmin = minimum breaking force of the rope
Then:

a) rotational property less than or equal to 1 turn/1 000d lifting a load equivalent to 20 % Fmin
a swivel can be used.

b) rotational property greater than 1 turn but no greater than 4 turns/1 000d lifting a load equiva
lent to 20 % Fmin.

a swivel may be used subject to the recommendations of the rope manufacturer and/or approval
of a competent person;

C) rotational property greater than 4 turns/1 000d at a load equivalent to 20 % Fmin -
a swivel should not be used.

3.6. Fleet angle

Too large a fleet angle can cause excessive wear of the rope against the adjacent flange on the drum.
This can also lead to torsional problems.

Figur 3-2 too large fleet angle can cause excessive wear

Where a fleet angle exists as the rope enters a sheave, it initially contacts the flange of the groove. As the
rope continues to pass over the sheave it moves down the flange until it sits in the bottom of the sheave
groove. In doing so the rope will roll as well as slide, see Figur 3-3. As a result of the rolling action the
rope will rotate about its own axis causing turn to be induced into or taken out of the rope, either shorte-
ning or lengthening the rope lay, resulting in a reduction in fatigue performance and, in the worst case,
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structural damage to the rope in the form of a ‘birdcage’ or core protrusion. As the fleet angle increases
so does the amount of rotation.

The fleet angle should be no greater than 2° for rotation-resistant ropes and no greater than 4° for single
layer ropes.

Note: For practical reasons, the design of some cranes and hoists may be unable to meet these recom-
mended values, in which case the rope life may be affected and the rope may need to be examined
more frequently.

Fleet angles can be reduced by, for example:

a) decreasing the drum width and/or increasing the drum diameter; or
b) increasing the distance between the sheave and the drum.

When spooling onto a drum it is generally recommended that the fleet angle is limited to between 0,5°
and 2,5°. If the angle is too small, i.e. less than 0,5°, the rope will tend to pile up at the flange of the drum
and fail to return across the drum in the opposite direction. In this situation the problem may be allevi-
ated by fitting a ‘kicker’ device or by increasing the fleet angle through the introduction of a sheave or
spooling mechanism.

If the rope can pile up it will suddenly roll away from the flange creating a shock load in the rope.
Excessively high fleet angles will return the rope across the drum prematurely, creating gaps between
wraps of rope close to the flanges of the drum as well as increasing the pressure on the rope at the
Cross-over positions.

Even where helical grooving is provided, large fleet angles will inevitably result in localized areas of me-
chanical damage as the wires ‘pluck’ against each other. This is often referred to as rope ‘interference’
but the amount can be reduced by selecting a lang lay rope if the reeving allows or a compacted strand
rope.
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4. Material health and safety information on steel wire rope and its
components parts

4.1. Material
4.1.1. General

Steel wire rope is a composite material and dependent upon its type may contain a number of discrete
materials.

The following provides details of all the individual materials that may form part of the finished rope.

The description and/or designation of the wire rope stated on the delivery note, invoice or certificate will
enable identification of the component parts.

The main component of steel wire ropes covered by the various parts of EN 12385 is carbon steel, which
may, in some cases, be coated with zinc or zinc alloy Zn95/Al5.

Rope produced from carbon, coated or stainless-steel wires in the as-supplied condition is not conside-
red a health hazard. However, during any subsequent processing such as cutting, welding, grinding and
cleaning, dust and fumes may be produced which contain elements that may affect the health of expo-
sed workers.

The other three components are the core, which may be of steel of the same type as used in the outer
strands or, alternatively, fibre, either natural or synthetic; the rope lubricant(s); and, where applicable,
any internal filling or external covering.

4.1.2. Fibre cores

Being in the center of a stranded steel wire rope, the materials from which fibre cores are produced,
usually natural or synthetic fibres, do not present a health hazard when handled. Even when the outer
strands are removed (for example when the rope is being socketed) the core materials present virtually
no hazard to the user, except, maybe, in the case of a used rope where, in the absence of the applicati-
on of any service lubricant or as a result of heavy working causing internal abrasive wear of the core, the
core may have decomposed into a fibre dust which may be inhaled, although this is considered extreme-
ly unlikely.

The principal hazard is through inhalation of fumes generated by heat, for example when the rope is
being cut by a disc cutter. Under these conditions, natural fibres are likely to yield carbon dioxide, water
and ash, whereas synthetic materials are likely to yield toxic fumes.

The treatment of natural fibres, such as rot-proofing, may also produce toxic fumes on burning.

The concentration of toxic fumes from the cores will be almost negligible compared with the products
generated by heating from other primary materials, e.g. wire and manufacturing lubricant in the rope.

The most common synthetic core material is polypropylene, although other polymers such as polyethyle-
ne and polyamide may occasionally be used.

4.1.3. Filling and covering materials

Filling and covering materials do not present a health hazard during handling of the rope in its as-sup-
plied condition. The principal hazard is by the inhalation of toxic fumes when the rope is being cut by a
disc cutter.

4.1.4. Manufacturing rope lubricants

The lubricants used in the manufacture of steel wire ropes normally present minimal hazard to the user
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in the as supplied condition. The user should, however, take reasonable care to minimize skin and eye
contact and also avoid breathing their vapors and mists.

A wide range of compounds is used as lubricants in the manufacture of steel wire rope. These products,
in the main, consist of mixtures of oils, waxes, bitumen’s, resins, gelling agents and fillers with minor con-
centrations of corrosion inhibitors, oxidation stabilizers and tackiness additives.

Most of them are solid at ambient temperature and provided skin contact with the fluid types is avoided,
none present a hazard in normal rope usage.

To avoid the possibility of skin disorders, repeated or prolonged contact with mineral or synthetic hydro-
carbons should be avoided and it is essential that all persons who come into contact with such products
maintain high standards of personal hygiene.

The worker should:

use oil impermeable gloves;

avoid unnecessary contact by oil by wearing protective clothing;

a)
b)
c) obtain first aid treatment for any injury, however slight;
d)
)

wash hands thoroughly before meals, before using the toilet and after work; and
e) use conditioning cream after washing, where provided.
The worker should not:
f) put oily rags or tools into pockets, especially trousers;
g) use dirty or spoiled rags for wiping oil from the skin;
h) wear oil-soaked clothing;
i) use solvents such as paraffin, petrol, etc. to remove oil from the skin.
4.2. General information
4.2.1. Occupational protective measures

a) Respiratory protection

General and local exhaust ventilation should be used to keep airborne dust or fumes below established
occupational exposure standards (OES’s).

Operators should wear approved dust and fume respirators if OES’s are exceeded. (The OES for total
dust is 10 mg/m?® and for respirable dust is 5 mg/m?).

b) Protective equipment

Protective equipment should be worn during operations creating eye hazards. A welding hood should be
worn when welding or burning. Use gloves and other protective equipment when required.

c) Other

Principles of good personal hygiene should be followed prior to changing into street clothing or eating.
Food should not be consumed in the working environment.

4.2.2. Emergency medical procedures
a) Inhalation: Remove to fresh air; get medical attention.

b) Skin: Wash areas well with soap and water.
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c) Eyes: Flush well with running water to remove particulate; get medical attention.

d) Ingestion: In the unlikely event that quantities of rope or any of its components are ingested, get medi-
cal attention.

4.2.3. Safety information — fire or explode hazard

In the solid state, steel components of the rope present no fire or explosion hazard. The organic ele-
ments present, i.e. lubricants, natural and synthetic fibres and other natural or synthetic filling and cove-
ring materials are capable of supporting fire.

4.2.4. Disposal

Dispose of in accordance with local Regulations.
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1. Bendroji dalis

Siame dokumente pateikiama informacija, padésianti saugiai ir tinkamai naudoti ,Ropetex” plieninius
lynus. Greta Sios instrukcijos mes remiames kiekvienai darbo vietai galiojanciais nacionaliniais teisés
aktais.

ISimtinai savo atsakomybe pareiskiame, kad ,Ropetex” plieniniai lynai atitinka nuo EN 12385-1 iki -10
standarty reikalavimus.

Tuo atveju, jei klientas kaip nors modifikuoja produktg ar meégina jj derinti su nesuderinamu produktu/ele-
mentu, mes neprisiimame atsakomybés uz tokiy veiksmy pasekmes produkto saugai.

,ROPETEX" plieniniai lynai importuojami per ,SCM Citra OY*, Juvan Teollisuuskatu 25 C, FI-02920 Espas,
Suomija, o platinami tik ,Axel Johnson International” — , Lifting Solutions® grupées bendroviy.

Visa informacija apie produktus ir ju instrukcijos pateikiamos Internete adresu www.ropetex.com

Visi platintojai iSvardinti Interneto svetainés skiltyje https://www.powertex-products.com/offices
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2. Naudojimas ir priezitira

2.1. Naudojimo apribojimai dél nepalankiy aplinkos salygy
2.1.1. Temperatiura

2.1.1.1. 18 anglinio plieno vielos pagamintas plieninis lynas

Reikeéty atsizvelgti | didziausig temperatlra, iki kurios gali jkaisti naudojamas lynas.

Dél netinkamai jvertintos temperaturos gali susidaryti pavojingos situacijos.

Suvytas lynas pluosto Serdimi ar pluosto centru gali bati naudojamas ne aukStesnéje negu 100°C tempe-
ratdroje.

Suvytas lynas plieno Serdimi ir spiralinis lynas (t. y., su spiralinémis vijomis ir fiksuota rite) gali bati nau-
dojami ne aukStesnéje negu 200°C temperattroje, nors ribine darbine apkrova batina Siek tiek sumazinti
priklausomai nuo aukstos temperattros poveikio trukmes ir vielos skersmens.

100°C-200°C darbinés temperataros atveju galima daryti prielaida, kad lyno stiprumas sumazés 10%.
Aukstesnés negu 200°C darbinés temperattros atveju gali prireikti specialiy tepaly, o lyno stiprumas
sumazeés daugiau negu nurodyta auksciau. Reikéty pasitarti su lyno ar mechanizmy gamintoju.

Deél zemesnés darbines temperattros iki -40°C plieninio lyno tvirtumas nepablogéja, todeél ribinés dar-
binés apkrovos sumazinti nereikeés; vis delto, lyno eksploatacines savybés gali pablogéti dél jo tepalo
veiksmingumo zemos temperaturos sglygomis. Jei lynas montuojamas su antgaliais, taip pat zr. 2.1.1.2
skyrelj.

2.1.1.2. Antgaliai

Neskaitant auksciau iSvardinty lynams taikomy apribojimy ir jei lyno, mechanizmo, jrangos ar jrenginio
gamintojas nenurodé kitaip, negalima vir8yti tokiy darbiniy temperattru:

e Kilpa su aliuminio jvore: 150°C
e |vore uzfiksuota kilpa su plienine jvore:  200°C
e Antgalis Svino lydinio uzpildu: 80°C

e Antgalis cinko ar cinko lydinio uzpildu: 120°C
e Antgalis dervos uzpildu: zr. dervos uzpildo antgaliy gamintojo instrukcija

2.1.2. Naudojimas ypa¢ pavojingomis salygomis

Tais atvejais, kai zinote, kad dirbsite itin pavojingomis salygomis, pvz., jUroje, su zmoniy ar galimai pavo-
jingy kroviniy, pavyzdziui, iSlydyty metaly, ésdinanciy ar radioaktyviy medziagy keélimu, reikéty jvertinti
salygy pavojinguma ir atitinkamai parinkti ar pakoreguoti ribine darbine apkrova.

2.2. Pries panaudojant lyna pirma karta

2.2.1. Lyno ir dokumenty patikrinimas

Vos pristatytg lyng reikety iSkart iSvynioti ir patikrinti, ar jis toks, kokj uzsakéte, ar tinkamos buklés ir ar
lynas ir jo antgalis/-iai (jei yra), suderinami su mechanizmais ar jranga, prie kurios bus pritvirtinti eksploa-
tacijos metu.

Pastaba: Jei pastebéjote, kad lynas ar jo pakuoté apgadinta, nurodykite tai vaztarastyje.

Lyno gamintojo iSraSytas atitikties sertifikatas turi bati laikomas saugioje vietoje, pvz., su krano instrukci-
ja, kad bty galima lyng atpazinti, periodiskai atlikinéjant nuodugnius patikrinimus eksploatacijos metu.

Pastaba: Jei neturite tokio sertifikato, kélimo darbams lyno naudoti nereikety.

ROPETEX plieniniai lynai pristatomi su:
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a. Atitikties deklaracija;

b. 3.1 bandymy sertifikatu, atitinkanciu EN 10204 reikalavimus;

c. Naudotojo instrukcija (ant rités);

d. CE zyma (ant rites).
Atitikties deklaracija ir 3.1 bandymy sertifikatas yra vienas dokumentas, kurj ,Axel Johnson International®
,Lifting Solutions® grupés bendroves gali rasti vidaus tinkle ar Interneto portale.

2.2.2. Lyno sandéliavimas
Reikéty parinkti Svarig, gerai védinama, sausg, nedulkétg vietg po stogu. Jei
néra galimybés lyng sandéliuoti patalpoje, reikéty jj padengti vandeniui ne-

laidzia medziaga.

Sandéliuokite ir apsaugokite lyna taip, kad sandéliavimo metu, jvezdami |
sandeliavimo vietg ar iSvezdami i§ jo netyCia neapgadintuméte lyno.

Lyna reikéty sandéliuoti ten, kur jo nepasieks chemikaly dimai, garai ar kitos
radijima sukelianCios medziagos.

Jei lyng gavote ant rités, ilgai sandeliuojant, ypac jei tai daroma Siltoje patalpoje, rite reikéty kartkartemis
pasukti, kad neiSbégty tepalas.

Lyno nereikéty sandéliuoti aukstoje temperattroje, nes ji gali tureti jtakos lyno eksploatacinéms sa-
vybéms bisimo naudojimo metu.

Tam tikromis aplinkybémis pagaminimo metu buvusi lyno trakimo jéga gali smarkiai sumazéti, todél jis
taps netinkamas saugiai naudoti.

Negalima leisti, kad lynas tiesiogiai liesty grindis, o rité turéty bati padéta taip, kad po ja galéty cirkuliuoti
oras. Primename, kad rités su plieniniu lynu svoris gali bati didesnis uz didziausig svorj, kurj gali atlaikyti
EUR padeéklas.

Pastaba: Nesilaikant auksCiau iSdéstyty rekomendacijy lynas gali bati uzterStas pasalinémis medziago-
mis ir imti radyti, dar prie$ pradedant jj eksploatuoti.

Pageidautina, kad rité blty pakabinta ant ,A" formos rémo ar ant zemes stovincios atramos, gebancios
saugiai iSlaikyti rités ir lyno mase.

Lyna reikéty periodisSkai patikrinti ir, jei reikia, sutepti su lyno gamintojo panaudotu tepalu suderinama
priemone. Reikety nuimti bet kokiag Slapig pakuote, pvz., maisinj audinj.

Reikéty patikrinti lyno zymas, kad jos baty jskaitomos ir atitikty nurodytas sertifikate.

Paimant lyng i§ sandelio, reikéty laikytis principo ,pirmas padétas, pirmas iSimtas®.

2.2.3. Su lynu susijusiy mechanizmo ar jrenginio daliy buklés patikrinimas

PrieS montuojant naujg lyna, reikéty patikrinti su juo susijusiy detaliy, pvz., bagnuy, skriemuliy ir lyno
apsaugy, bukle ir matmenis, kad jie atitikty pradinio jrangos gamintojo nustatytus eksploatacijos apriboji-
mus.

Kranuose sumontuoty lyny atvejais faktinis skriemulio griovelio skersmuo turéty bati ne maziau negu 5 %
didesnis uz nominaly lyno skersmenj. Griovelio skersmuo patikrinamas specialiu skriemulio matuokliu.

Taip pat reikéty patikrinti, ar skriemuliai laisvai sukasi.
Faktinis lyno skersmuo jokiomis aplinkybémis negali bati didesnis uz btgno vijimo zingsnj. Daugiasluoks-

nio vijimo atveju reikéty jvertinti faktinio lyno skersmens ir vijimo zingsnio santykj.
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Pernelyg nusidévéjusius griovelius galima atnauijinti. Prie$ to imantis, reikia patikrinti, ar po atnaujinimo
skriemulys ar bugnas liks pakankamai tvirtas atlaikyti lyna.

Grioveliuose turi tilpti mazdaug 1/3 lyno skersmens.

Kai dél rekomenduojamy skriemuliy grioveliy dydziy ir kampuy, jiems taikomi jvairiy standarty reikalavi-
mai:

- 1S0O16625:2013 (45°-60°)

- DIN15061 (>=45°)

- BS 6570 (52°)

Mdsy patarimas: vadovaukités Jusy regionui taikytino standarto reikalavimais

2-1 pav. Griovelio skersmuo ir atstumai

Pastaba: Nusidévéjes griovelis ima i§ Sony spausti lyng, apribodamas vijy ir vielos judéjimg ir pablog-
indamas lyno gebeéjima sulinkti. Tai turi jtakos lyno eksploatacinems savybéms.

jSPEJIMAS! Pakeiskite/atnaujinkite nusidévéjusius skriemulius.
JSPEJIMAS! Tam tikrais atvejais bugnas gali sugadinti lyng taip, kad tekty jj nurasyti anksciau
laiko. Jei bagno skersmuo per mazas, lynas gali visam laikui deformuotis ir dél to teks jj nurasyti
ankscCiau laiko.
2.3. Lyno naudojimas ir montavimas
2.3.1. Bendroji dalis
Lynas turety bati montuojamas, laikantis detalaus plieninio lyno naudotojo sudaryto plano.
Reikia patikrinti, ar lynas nebuvo pazeistas iSkrovimo ar gabenimo j sandéliavimo ar naudojimo vietg
metu. Tuo metu pats lynas negali liestis su kuria nors kelimo jtaiso dalimi, pavyzdziui, krano kabliu ar
Sakinio krautuvo Sakémis. Galima naudoti sintetinius kélimo dirzus.

2.3.2. Ritiniais tiekiamas lynas

Lyno ritinys pastatomas ant zemés ir iSvyniojamas tiesiai, kad neuzsitersty dulkémis, sméliu, drégme ar
kokia nors kita kenksminga medziaga.

Netraukite lyno i$ nejudancio ritinio, nes dél to lynas ims suktis ir persilenks. Jei ritinys per didelis susit-
varkyti rankomis, gali tekti jj uzkelti ant grjzracio, kad baty galima iSvynioti lyng, traukiant jj uz galo tolyn
nuo ritinio. Tinkami lyno iSvyniojimo i$ ritinio bladai pavaizduoti 2-2 ir 2-3 pav., 0 2-4 pav. pavaizduotas
netinkamas lyno iSvyniojimo i$ ritinio bldas.
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2-2 pav. Tinkamas 2-3 pav. Tinkamas 2-4 pav. Netinkamas

2.3.3. Antrités tiekiamas lynas

Per rités angg perkiSamas pakankamai tvirtas velenas, o pati rité su velenu jstatoma j atitinkama stova,
kuris netrukdo jai suktis ir padeda sustoti, kad lynas neiSsivynioty pernelyg greitai.

Kai lynas ant bugno vyniojamas keliais sluoksniais, lyno rite reikéty jstatyti j specialig jranga, kuri pa-
laikyty lyng jtempta pervyniojant nuo rités ant bdgno. Tai daroma tam, kad lyno vijos, ypac apatinis jy
sluoksnis, gerai priglusty prie bagno.

Tiekimo rité turi bati padéta taip, kad pervyniojimo ant bdgno metu lyno kampas bdty kuo mazesnis. Jei
susidaro lyno kilpa, negalima leisti jai uzsiverzti, kad lynas neperlinkty.

Rités stovas montuojamas taip, kad pervyniojimo metu lynas nelinkty j prieSingg puse, t. y., jei ant bagno
lynas vyniojamas i$ virSaus, reikia nuvynioti lyng nuo tiekimo rités vir§aus.

2-5 pav. Neleiskite linkti j prieSingg puse 2-6 pav. Lynas montuojamas tempiant mazdaug 10% nominalios lyno traukimo jégos

Vidinis lyno galas nuo tiekimo rités ar ritinio atlaisvinamas kontroliuojamu badu. Atlaisvintus galg, lynas
nores issitiesti; nekontroliuojamo proceso atveju tai gali bati stiprus judesys, kurio metu galima patirti
suzalojimu.

Montuojant reikéty iSsaugoti pagaminimo metu buvusiag lyno bikle.

Jei naujas lynas montuojamas naudojantis senuoju, vienas i$ budu yra pritvirtinti lyno mova prie abiejy
lyno galy. Atvirasis movos galas tvirtai pritvirtinamas prie lyno jkiSimo budu arba atitinkamu spaustuku.
Abu galai sujungiami ilga pakankamai tvirta pluosto virve, kad nepersisukty seng lyng keiciant nauju.
Jei naudojamas vielos lynas, jis turéty bati atsparus sukimuisi arba suvytas taip pat ir ta pacCia kryptimi
kaip naujasis lynas. Taip pat galima ilga pakankamai tvirtg pluosto virve ar vielos lyng jterpti j sistema ir
panaudoti kaip kreiptuva. Montavimo metu sukucio naudoti negalima.

Atidziai stebékite | sistema traukiamag lyng, kad jis neuzkliaty uz kurios nors konstrukcijos ar mechanizmo
dalies, neblty pazeistas ir netapty nevaldomas.

Jspéjimas: Tiekimo rité nepritaikyta lynui pervynioti tempimo atgal bddu, todeél gali neatlaikyti! Jei
A tenka pervynioti tempimo atgal badu, uzsisakykite plieninj lyna ant pakankamai tvirtos rités. Kitais

atvejais pervyniokite ant krano blgno ne tempimo atgal badu, iki galo nuleide kablj, uzkabine
pakankamai didelj svorj (2,5% - 5% lyno MTA), kad lynas gerai priglusty prie bagno.
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2.3.4 Lyno pjaustymas

Jei prireikia nupjauti lyng, reikéty is abiejy pjavio vietos pusiy uzdeéti apsaugas nuo issipynimo. Kiekvie-
nos apsaugos ilgis suvyto lyno atveju turi bati ne maziau negu du kartus didesnis uz lyno skersmen;.

IS anksto suformuoto lyno atveju paprastai pakanka vienos apsaugos kurioje nors pjovimo vietos puséje
(zr. EN 12385-2). I§ anksto nesuformuoto, sukimuisi atsparaus ir lygiagreciai uzdengto lyno atveju re-
komenduojama naudoti po maziausiai dvi apsaugas abiejose pjavio vietos pusése.

Lyna pjauti patartina didelio greicio abrazyviniu diskiniu pjuklu. Galima naudoti ir kita mechanine ar
hidrauline pjovimo jrangg, taCiau nerekomenduojama tai daryti, jei lyno galg ketinama suvirinti ar sulituoti
kietuoju lydmetaliu. Pjovimo metu batina pakankama ventiliacija, kad patalpoje neprisirinkty damy i$ lyno
ir jo sudedamuyjy daliy. Daugiau informacijos pateikiama 4 skyriuje.

Pastaba: Kai kuriy specialios paskirties lyny sudétyje yra sintetinés medziagos, kuri, jkaitusi iki aukste-
snés negu jprasta gamybos proceso metu temperataros, suyra ir gali skleisti nuodingus ddmus.

Pastaba: IS anglinio plieno vielos pagamintas lynas, tokio pavidalo, koks buvo pristatytas, nelaikomas
pavojingu sveikatai. Paskesnio apdirbimo metu (pvz., pjaustant, virinant, $lifuojant, valant) gali susidaryti
dulkés ir dimai, kuriy sudétyje esancios dalelés gali pakenkti jy paveiktiems zmonéms.

Netinkamai pritvirtinus nupjauto lyno galg, lynas gali atsilaisvinti ir deformuotis. Kitas pjovimo metodas
yra lydymas ir nusmailinimas — procesas, kuriuo siekiama neleisti vielai ir vijoms i$sivyti.

TS

Apsauga Apsauga Diskinis pjuklas Dujinis pjoviklis

2-7 pav

2.3.5. Naujo lyno jdirbimas

Kad naujas lynas ilgiau baty tinkamas naudoti, rekomenduojama atlikti jo jdirbima, kelis darbo ciklus létai
leidziant jranga ir, pageidautina, su nedidele apkrova (t. y. 10 % saugaus darbinio kravio (WLL). Tokiu
bldu naujas lynas palaipsniui prisitaiko prie darbo salyguy. Jdirbimas jokiu badu negali bati atliekamas
pilnos apkrovos ar net perkrovos salygomis.

Patikrinkite, ar lynas tinkamai vyniojasi ant bagno, ar neatsiranda laisvumas ir ar lyno vijos ant bagno
nesikryziuoja.

Pastaba: Netinkamai suvynioto lyno pavirSius neiSvengiamai smarkiai nusidéves ir deformuosis.
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2.4. Prieziura
2.4.1. Lyno patikrinimas ir apzitra

Patikrinimy ir nuodugniy apziGry intervalai bei nurasSymo kriterijai turi atitikti toliau nurodyty standarty
reikalavimus:

e Krany lynai — 1ISO 4309;

e Lifty lynai — ISO/FDIS 4344;

e Lyny kelio lynai — EN 12927-7

2.4.1.1. Kasdienis patikrinimas vizualiai

Bent jau tos dienos darbinés plieninio lyno dalies visos pritvirtinimo vietos, kuriose lynas lieCiasi su jren-
giniais ar kranu, pavyzdziui, bagnai, skriemuliai ir antgaliai, turéty bati vizualiai kasdien patikrinamos dél
bendro nusidévéjimo ar mechaniniy pazeidimy. Taip pat reikéty patikrinti, ar lynas tinkamai atsivynioja
nuo blgno ir slenka per skriemulius kaip turéty tai daryti naudojamas jprastai.

Aptikus pastebimy baklés pokycCiy, reikéty kreiptis j kompetentinga asmenj, kuris atlikty nuodugnesn;
patikrinima.

2.4.1.2. Periodiniai patikrinimai

Periodinius patikrinimus pagal auk&Ciau paminéty standarty reikalavimus atlieka kompetentingas asmuo,
kurio pastebéjimai registruojami zurnale.

Periodiniy patikrinimy tikslas - gauti informacijos, kuri padéty nuspresti, ar:
a. Lyna galima toliau naudoti ir kada reikés jj patikrinti kitg kartg;
b. Jau laikas lyng nurasyti (nedelsiant ar po tam tikro laiko).

Tokiy patikrinimy daznuma turéty nustatyti kompetentingas asmuo, mazy maziausiai atsizvelgdamas |:
a. Lyno naudojimo valstybéje galiojanciy teisés akty reikalavimus;
b. Krano tipg ir aplinkos salygas jo naudojimo vietoje;
¢. Mechanizmo klase;
d. Ankstesnio/-y patikrinimo/-y rezultatus;
e. Panasiy krany patikrinimy metu sukauptg patirtj;
f. Lyno naudojimo trukme;
g. Naudojimo daznumag;

2.4.1.3. Lyno jvertinimas
Tinkamu metodu, t. y., apskaic¢iavimais, vizualiai ir/arba matuojant, jvertinamas nusidévéjimo laipsnis
ir iSreiSkiamas kiekvieno atskiro nuraSymo kriterijaus procentine dalimi (pvz., 20%, 40%, 60%, 80% ar

100%) arba zodziais (pvz., nezymus, vidutinis, didelis, labai didelis ar nurasytinas).

Kompetentingas asmuo turi jvertinti bet kokius galimus lyno pazeidimus prie$ jdirbant ir pradedant nau-
doti ir savo pastebéjimus uzfiksuoti zurnale.

Dazniau pasitaikanciy lyno nusidévejimo varianty sarasas, galimybés tuos variantus jvertinti kiekybiskai

(t. y., apskaiciavimo ar iSmatavimo budu) ir batinybé jj subjektyviai (t. y., vizualiai) jvertinti kompeten-
tingam asmeniui apibendrinama 1 lenteléje.
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1 lentelé — Nusidévejimo variantai ir jvertinimo metodai

Nusidévejimo variantas Jvertinimo metodas

Nutrdkusiy viely skaiCius (jskaitant iSsidésciusias padri- Suskaiciuojant
kai, pavienemis grupémis, nutrokusias giju apacioje ir
prie antgaliy ar netoli ju)

Lyno skersmens sumazejimas (dél iSorinio nusideveéjimo/ | Vizualiai

trinties, vidinio nusidévéjimo ir Serdies nusidévejimo) ISmatuojant

Nutrakusi gija/-os Vizualiai

Radys (iSoréje, viduje ir trinties vietose) Vizualiai

Deformacijos Vizualiai ir iSmatuojant (tik bangy atveju)
Mechaniniai pazeidimai Vizualiai

Pazeidimai del karScio (jskaitant elektros lanka) Vizualiai

2.4.2. Nurasymo kriterijai

Kadangi nusidévejimag daznai lemia keletas skirtingy ta paciag lyno vietag veikianciy veiksniy, kompe-
tentingas asmuo turi jvertinti bendra jy visy poveikj; vienas i$ tokio jvertinimo metody nurodytas ISO
4309:2017 priede F. Jei del kokios nors priezasties pastebimai pasikeicia lyno dévejimosi greitis, reikia
iStirti to priezastis ir, jei jmanoma, pataisyti. Ypatingais atvejais kompetentingas asmuo gali nuspresti
nurasyti lyng arba pakeisti lyno nuradymo kriterijus, pavyzdziui, sumazindamas leisting matomy nutrdku-
siy viely skaiciy.

Jei nusideévi tik santykinai nedidelé ilgo lyno atkarpa, kompetentingas asmuo gali nuspresti nurasyti ne
visg lyng, su salyga, kad jmanoma tinkamai pasalinti tg nusidévéjusia atkarpa, o likusi lyno dalis yra tin-
kama naudoti.

Apskritai, toliau pateikiamas plieninio lyno nurasymo kriterijy sarasas:
e Nutrdkusi gija;
e NutrGkusiy viely sankaupa vienoje vietoje;
e Deformacijos (kamsciatraukio, narvo, perlinkimo ar krepsio tipo);
e Ne maziau negu dvi nutrikusios vienos gijos ar gretimy vienos eilés gijy vielos;
e |[gis (~6 x d);
e Zenklus surdijimas i§ iSorés ir vidaus;
e Atsilaisvinusi lyno konstrukcija;
e Perlinkimai ar suplokstéjusios vietos;
e |Slinkimai ar kitokios deformacijos;
e Nutrdkusi viela prie antgaliy;
e AtsikiSusi viela kilpose;
e Dél Serdies pazeidimo sumazéjes lyno skersmuo;
e Kurioje nors vietoje padidéjes lyno skersmuo;
e Dél dilimo tolygiai sumazéjes lyno skersmuo;
e Karscio ar elektros lanko paveiktas lynas;
¢ Pagal toliau pateiktas lenteles nustatytas nutrikusiy viely tipas ir skai€ius
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Jvairaus pobUldzio pastebimai nutrakusiy viely nuraSymo kriterijai nurodyti 2 lenteléje.

2 lentelé - Pastebimai nutrukusiy viely nurasymo kriterijai

Pastebimai nutrakusios vielos tipas

Nura8ymo kriterijus

Nutrdkusios vielos atsitiktinése per vieng ar kelis
plieno skriemulius slenkancio ir ant bugno ar
nuo bugno besivyniojancio lyno vietose vieno
sluoksnio vyniojimo atveju arba su sluoksniy
susikirtimo vietomis sutampanciose lyno vietose
daugiasluoksnio vyniojimo atveju.

Vieno sluoksnio ir lygiagrec€iai uzdengty lyny
pavyzdys pateikiamas 3 lenteléje, o0 sukimuisi
atspariy lyny - 4 lenteléje.

2 | NutrGkusiy viely sankaupos ant/nuo bugno ne- | Jei sankaupos susidaro ant vienos ar keliy
sivyniojanciose lyno vietose. gretimy giju, gali tekti nurasyti lyng, net jei ju
skaiCius mazesnis uz viso ilgio 6 x d reikSmes,
nurodytas 3 ir 4 lentelése.
3 | Nutrdkusios vidinés vielos. Dvi nutrakusios vielos ar daugiau viename viji-
mo zingsnyje (mazdaug atitinka 6 x d ilgj).
4 | Prie antgalio nutrakusios vielos. Dvi nutrdkusios vielos ar daugiau.

Jei lynas vieno sluoksnio ar lygiagre€iai uzdengtas, pagal lyno kategorijos numerj (RCN), kuris nurodytas
,ROPETEX" svetainéje esan&iame specifikacijy dokumente, parinkite nuraSymo dél nutrtkusiy viely per
6 x dir 30 x dilgj reikSmes i§ 3 lentelés. Jei lyno konstrukcija nenurodyta, nustatykite bendrg lyno lai-
kanciujy viely skaiciy (sudékite visas iSorinio gijy sluoksnio vielas, iSskyrus uzpildo vielas) ir atitinkamai
parinkite nuraSymo deél nutrakusiy viely per 6 x d ir 30 x d ilgj reikSmes i$ 3 lentelés.

Jei lynas atsparus sukimuisi, pagal jo RCN parinkite nurasymo dél nutrakusiy viely per 6 x d ir 30 x d ilgj

reikSmes i$ 4 lentelés. Jei lyno konstrukcija nenurodyta, nustatykite bendrg lyno laikanciyjy viely skaiCiy
(sudekite visas iSorinio giju sluoksnio vielas, iSskyrus uzpildo vielas) ir atitinkamai parinkite nurasymo dél
nutrdkusiy viely per 6 x d ir 30 x d ilgj reikSmes i$ 4 lentelés.
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3 lentelé - Pastebimai nutrtkusiy viely skaiCius (lygus ar didesnis) vieno sluoksnio ar lygiagreciai
dengtuose lynuose, rodantis, kad laikas lyng nurasyti (pagal ISO 4309:2017 reikalavimus)

Lyno kat- | LaikanCiyjy viely Pastebimai nutrakusiy iSoriniy viely skaicius (o)
egorijos | skaiCius isorin- | | yno atkarpos, slenkancios plieno skriemuliais ir/ | Lyno atkarpos, be-
numeris | iame lyno gijy arba besivyniojancios ant bagno vienu sluoksniu | sivyniojancios ant bug-
RCN sluoksnyije (a) (nutrdkusios vielos atsitiktinese vietose) no keliais sluoksniais (c)
n M1-M4 arba nezinoma klasé () Visos klases
Jprasto vijimo Vienos krypties vijimo | ]prasto ir vienos kryp-
ties vijimo
Per 6xd Per 30xd Per 6xd Per 30xd Per 6xd Per 30xd
ilgi (e) ilgi (e) ilgi (e) ilgi (e) ilgi (e) ilgi (e)
1 n <50 2 4 1 2 4 8
2 51<n<75 3 6 2 3 6 12
3 76 £n<100 4 8 2 4 8 16
4 101 <n<120 5 10 2 5 10 20
5 121 < n <140 6 11 3 6 12 22
6 141 <n<160 6 13 3 6 12 26
7 161 <n <180 7 14 4 7 14 28
8 181 <n <200 8 16 4 8 16 32
9 201 <n <220 9 18 4 9 18 36
10 221 <n <240 10 19 5 10 20 38
11 224 < n <260 10 21 5 10 20 42
12 261 <n<280 11 22 6 11 22 44
13 281 < n <300 12 24 6 12 24 48
n > 300 0,04 xn 0,08 x n 0,02 xn 0,04 x n 0,08 xn 0,16 xn

PASTABA Lynai su ,Seale” tipo iSorineémis gijomis (kiekvienoje gijoje po 19 ar maziau viely, pvz., 6 x
19 ,Seale”) Sioje lenteléje pasislenka dviem eilutémis aukScCiau tos, kurioje tokio tipo lynai Siaip jau baty
jradyti pagal nutrakusiy laikanciyjy viely skaiciy iSoriniame gijy sluoksnyije.

(a) Minéto tarptautinio standarto taikymo tikslais uzpildo vielos néra laikanciosios vielos ir j n reikSme
nejskaiciuojamos.

(o) Nutrakusi viela turi du galus (skai¢iuojama kaip viena viela).

(c) Reik8meés galioja nusidévejimui persikryziavimo ir sluoksniy susiliejimo dél lenkimo kampy vietose.
(Negalioja lyno atkarpoms, kurios tik slenka per skriemulius, o ant bagno nesivynioja).

(d) M5-M8 klasés mechanizmy lynams galima taikyti dvigubai didesnj nutrakusiy viely skaiCiy negu
nurodyta lenteléje.

(e) d = nominalus lyno skersmuo.
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4 lentelé - Pastebimai nutrikusiy viely skaiCius (lygus ar didesnis) sukimuisi atspariuose lynuose, rodan-
tis, kad laikas lynag nurasyti (pagal ISO 4309:2017 reikalavimus)

Lyno kat- | LaikanCiyjy viely Pastebimai nutrakusiy iSoriniy viely skaicius (b)
egorijos | skaicius iSoriniame Lyno atkarpos, slenkangios plieno Lyno atkarpos, besivynio-
numeris | lyno gijy sluoksnyje (a) | skriemuliais ir/arba besivyniojanéios |  jan&ios ant bugno keliais
RCN n ant bagno vienu sluoksniu sluoksniais (o)
(nutrdkusios vielos atsitiktinése
vietose)
Per 6xd ilgj (d) Per 30xd ilgj (a) | Per 6xd ilgj (a) | Per 38>)<d ilgj

21 4 gijos 2 4 2 4

n <100
22 3 ar 4 gijos 2 4 4 8

n <100

Ne maziau negu 11

iSoriniy gijy
23-1 71<n<100 2 4 4 8
23-2 101 <£n<120 3 5 5 10
23-3 121 < n <140 3 5 6 11
24 141 <n <160 3 6 6 13
25 161 <n <180 4 7 7 14
26 181 < n <200 4 8 8 16
27 201 <n <220 4 9 9 18
28 221 <n <240 5 10 10 19
29 241 < n <260 5 10 10 21
30 261 <n <280 6 11 11 22
31 281 <n <300 6 12 12 24

n > 300 6 12 12 24

PASTABA Lynai su ,Seale” tipo iSorinémis gijomis (kiekvienoje gijoje po 19 ar maziau viely, pvz., 18 x 9
,oeale” - WSC) Sioje lenteléje pasislenka dviem eilutémis auk$Ciau tos, kurioje tokio tipo lynai Siaip jau
bty jradyti pagal nutrakusiy laikanciyjy viely skaiciy iSoriniame gijy sluoksnyje.

(a) Minéto tarptautinio standarto taikymo tikslais uzpildo vielos néra laikanciosios vielos ir j n reikSme
nejskaiciuojamos.

(b) NutrGkusi viela turi du galus.

(c) Reik8meés galioja nusidévejimui persikryziavimo ir sluoksniy susiliejimo dél lenkimo kampy vietose.
(Negalioja lyno atkarpoms, kurios tik slenka per skriemulius, o ant bGgno nesivynioja).

(d) d = nominalus lyno skersmuo.

2.4.2.2. Lyno skersmens sumazeéjimas

ROPETEX plieno lynai gaminami su teigiama nominalaus skersmens paklaida. Matuojant lyno skersmens
sumazejima svarbu remtis pradine reikSme, kuri turéty bati uzfiksuojama zurnale iSkart po lyno sumon-
tavimo, bet dar nepradéjus juo jprastai dirbti. Jei pradiné skersmens reikSmé nezinoma, vietoje to galima
imti prie pat lyno antgalio iSmatuoto skersmens reikSme.

Skersmens sumazéjimo apskaiciavimo formulé: [(dref — dm) / d] * 100%

kur

dref = pradiné skersmens reikSmeé

dm = iSmatuotas faktinis skersmuo

d = nominalus skersmuo

Vieno sluoksnio lynas su pluostine Serdimi turi bati nuraSytinas, kai gautas rezultatas >=10%
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Vieno sluoksnio lynas su plieno Serdimi ar lygiagreCiai uzdengtas lynas turo bati nurasytas, kai gautas
rezultatas >=7,5%
Sukimuisi atsparus lynas turi bati nurasytas, kai gautas rezultatas >=5%

Kai plieninio lyno skersmuo akivaizdziai ir daug nusidévi kurioje nors vietoje, t. y., jdubusios gijos atveju,
lyng bdtina nedelsiant nurasyti.

2.4.2.3. Nutrdkusios gijos

VisiSkai nutrakus kuriai nors gijai lyng batina nedelsiant nurasyti.

2.4.2.4. Rudys

RUdziy dazniausiai pasitaiko jGros darby vietose, kur oras stipriai uzterstas. Neskaitant minéto iSorés
poveikio, radziy dazniausiai atsiranda dél netinkamos lyno prieziaros ir nepakankamo sutepimo. Radys

turi jtakos plieninio lyno tinkamumo naudoti laikotarpiui ir patvarumui.

ISO4309-2010 rekomenduojami toliau nurodyti suradijimo kriterijai, padedantys nustatyti, kada laikas
nurasyti lyna:

ISorinés radys, kurias galima nuvalyti irfarba nusveisti Nurasyti nereikia
ISorinés radys ir pasSiurkstéjes vielos pavirSius Nurasyti, kai 60%
ISorinés radys, kai vielos smarkiai jdubusios ir atsilaisvinusios Nurasyti

Akivaizdus surtdijimas i$ vidaus (t. y., matomas pro isoriniy gijy tarpus) Nurasyti

2.4.2.5. Bangos

Bangos yra viena i$ plieno lyny deformacijos tipy. Lyno konstrukcijg sudarancios vielos ilgainiui defor-
muojasi dél netolygaus veikianciy jegy pasiskirstymo plieno lyne. Pastebejus bangy tipo deformacijas,
lyna reikia nurasyti.

2.4.2.6. KrepsSio tipo deformacija

Lyna su krepSio ar zibinto tipo deformacijomis reikia nedelsiant nurasyti arba, jei likusi jo dalis naudojimui
tinkamos buklés, pasalinti deformuotg atkarpa.

2.4.2.7. AtsikiSusi Kkilpos viela

Lyna su atsikiSusia Serdimi ar gija reikia nedelsiant nurasyti arba, jei likusi jo dalis naudojimui tinkamos
blklés, pasalinti deformuotg atkarpa.

2.4.2.8. AtsikiSusios Kilpy vielos
Lyno vielos grupémis dazniausiai atsikiSa prieSingoje puseéje nuo su skriemulio grioveliu besilieCianci-

os dalies. Tokj lyng reikia nedelsiant nuraSyti. Jei atsikiSusi tik viena viela, ja galima pasalinti lenkiant iki
nulls prie pat gijos vidaus, kad atsikiSusi viela nepazeisty gretimy viely ir gijy. Zr. 2-8 pav.

2-8 pav. Atsikisusiy viely pasalinimas
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2.4.3. Naudojamo lyno sutepimas

Gamyklinio sutepimo paprastai pakanka lynui apsaugoti nuo nusidévejimo dél rtdziy gabenimo, sandeli-
avimo ir pirminio naudojimo metu; vis delto, siekiant iSsaugoti optimalias lyno savybes, baty naudinga jj
sutepti papildomai lyno naudojimo ir aplinkos sglygoms tinkamo tipo tepalu. Darbinis sutepimas taip pat
svarbus dél to, kad sumazina vidine pavieniy viely tarpusavio trintj.

Dél to svarbu nuolat i$ naujo sutepti lyng, priklausomai nuo jo naudojimo salygu.

A JSPEJIMAS! Nesuteptas ar netinkamai suteptas lynas tarnaus gerokai trumpiau.

200%
E_E% 150%
I
= Z

Nesuteptas Suteptas Suteptas gamykliskai +
suteptas iS naujo

2-9 pav. Pakartotiniy lyno sutepimy svarba
Darbiniam sutepimui skirtas tepalas turi bati suderinamas su panaudotuoju gamykliniam sutepimui ir, jei

lynas naudojamas traukos sistemose, neturi pabloginti lyno trinties savybiy. Zr. lyno ar originalios jrangos
gamintojo rekomendacijas.

Darbinis sutepimas paprastai atliekamas Sepetéliu, lasintuvu, kilnojamuoju aerozoliniu purkStuvu ar
auksto slégio purkstuvu. Pastarasis paprastai bana skirtas aukstu slégiu jpurksti tepalui j lyno vidy, tuo
paciu lyng nuvalant, nusausinant ir pasalinant tepalo likuCius bei kitus tersalus.

Be darbinio sutepimo lyno savybeés gali pablogeéti ir, blogiausia, gali nepastebimai suradyti i$ vidaus.
Panaudojus per daug ar netinkamo tipo tepalo, ant lyno pavirSiaus gali imti kauptis nepageidaujami

ter8alai. Dél jy gali nusitrinti pats lynas, skriemulys ir bagnas. Dél iSores terSaly gali bati sudeétingiau jver-
tinti tikrgja lyno bUkle pagal nuraSymo kriterijus.
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3. Lyno parinkimas

3.1. Konstrukcija pagal dilima ir nusidévéjima

Dél trinties ir nusidévejimo plieninis lynas ilgainiui tampa vis silpnesnis. Trintis susidaro lynui lieCiantis su
kitu objektu, pavyzdziui, slenkant per skriemulj ar veleng, vyniojantis ant bagno ar tempiamam per $lifuo-
jamaja medziaga.

Jei Zinote, kad trintis bus pagrindiné dévéjimosi priezastis, reikéty pasvarstyti apie lyno su kuo storesné-
mis iSorinémis vielomis jsigijima, taCiau atsizvelgti ir j galimg papildomo atsparumo lenkimo nuovargiui

poreik].

Trinties salygomis privalumy turés viena kryptimi suvytas (,lang lay“) lynas (su saglyga, kad abu jo galai
bus uzfiksuoti ir apsaugoti nuo sukimosi) ir presuoty gijy lynas.

Pastaba: Nors paprastai tikimasi, kad greiCiausiai nusidéeves lyno virSus, nusidéveti gali ir gijy Serdys, ir
giju sgveikos su lynu vietos.

3.2. Serdies tipas pagal lyno gniuzdyma ant biigno

Gniuzdymas gali vykti dél keleto priezasciy, taCiau labiausiai tikétinas daugiasluoksnio lyno vyniojimo ant
blgno atveju. Didesnio radialinio slégio poveikio lynui reikéty tikétis lygaus ar paprasto blgno pavirSiaus
atveju, o ne bagno su grioveliais atveju.

Daugiasluoksnis vyniojimas netinka suvytiems lynams, kuriy sudétyje yra pluosto elementy.

Lynai plieno Serdimis ir presuoty gijy lynai bdna atsparesni gniuzdymui ir iSsikraipymui.

N

3-1 pav. Gniuzdymo ant blagno pavyzdys
3.3. Lyno danga ir radys

Jei zinote ar manote, kad radys bus pagrindiné dévéjimosi priezastis, reikéty naudoti cinkuoty (ar cinko
lydiniu Zn95/Al5 padengty) viely lyna.

Svarstytinas ir lyno su kuo storesnémis iSorinémis vielomis variantas, taCiau reikety atsizvelgti ir j galimag
papildomo atsparumo lenkimo nuovargiui poreikj.

Lynas i§ daugybes plony vieluc€iy labiau linkes radyti negu lynas i$ keleto story viely.

3.4. Suvijimo kryptis ir tipas

3.4.1. Lyny sujungimas (nuosekliai) arba darbas su lygiagreciais lynais (lygiagreciai)

Montavimo ar naudojimo metu prireikus sujungti du lynus (t. y., nuosekliai), ju suvijimo kryptis ir tipas turi
bati vienodi, pvz., jprasto desininio suvijimo (sZ) lynas jungiamas su kitu jprasto desininio suvijimo (sZ)
lynu.

Pastaba: Jei sujungsite kairinio suvijimo lyng su desSininio suvijimo lynu, sujungtas lynas ims suktis ir

kravio veikiamos gijos iSsipins. Jei lynus sujungimo vietoje suregsite rankomis, rezginiai isirs ir lynas
nutraks.
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Kai kuriais atvejais, pvz., griebtuvo ar konteinerinio krano, kairinio suvijimo lyng bdtina naudoti greta desi-
ninio suvijimo lyno (t. y., lygiagrediai), kad subalansuotumeéte abiejy lyny sukimasi.

3.4.2. Uzvyniojimo kryptis

Jei gamintojo instrukcijoje nenurodyta kitaip, uzvyniojimo kryptis turi bati tokia, kokia pavaizduota pave-
iksleliuose.

Nuo uzvyniojimo krypties ir pritvirtinimo vietos priklauso, kokios suvijimo (deSininio ar kairinio) lyng reikéty
naudoti. Lyno tinkamumas nustatomas pagal tokias taisykles:

e Jei blugno grioveliy sriegis desininis, naudojamas kairinio suvijimo lynas.
e Jei blugno grioveliy sriegis kairinis, naudojamas desininio suvijimo lynas.

A JSPEJIMAS! Netinkamai parinkus suvijimo tipa gali pablogéti lyno savybés.

Toliau pateikiamuose paveiksléliuose pavaizduota uzvyniojimo ant bagno kryptis paprastai buna tinkama
ir lygaus bugno, ir bagno su grioveliais atveju.

Uzvyniojant i$ apacios

DeSininis lynas: i§ deSinés j kaire Kairinis lynas: iSkairés | dedine

Uzvyniojant i$ virSaus

Desininis lynas: i$ kairés j deSine Kairinis lynas: i$ desinés | kaire

3.5. Sukimosi savybés ir suktuko naudojimas

Jei pasirinkto lyno sukimosi savybés per silpnos darbiniam kelimo auk$ciui, tarpams tarp lyny ir lyny
apkrovai, i$ keleto lyny sudarytose (kelimo) vilkimo sistemose dél bloko sukimosi keliamieji lynai gali susi-
pinti. Tokiais atvejais kélimo veiksmas smarkiai apribojamas ar net visai sustabdomas. Si problema ypa&
aktuali kélimo | didelj aukstj atvejais.

Pastaba: Susipynimas — zodis, vartojamas apibddinti situacijai, kai i§ keleto lyny sudarytose (kélimo)
vilkimo sistemose keliamieji lynai iSsinarplioja, vyniodamiesi aplink save.

Tam tikros vilkimo sistemos lyny susipynimo tikimybe galima jvertinti pagal lyno sukimosi savybes. Zr.
lyno ar originalios jrangos gamintojo pateiktg informacija.

Sukimuisi atsparaus lyno atveju iSorinés gijos paprastai buna suvytos prieSinga kryptimi negu vidinés,
todél (i) dél krlvio susidarantis sgstkos momentas, kai abu lyno galai uzfiksuoti ir apsaugoti nuo sukimo-
si arba (ii) sukimasis dél kravio, kai vienas lyno galas laisvai sukasi, tikétina, bus gerokai mazesnis negu
vieno sluoksnio lyno atveju.
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Norint apriboti sukimosi apkrova kélimo metu ir uztikrinti darbuotojy sauguma kélimo darby vietoje, patar-
tina rinktis sukimuisi atsparius lynus, kurie dél kravio sukasi labai nedaug, zr. a) punktg. Tokiy lyny atveju
sukutis padeda lynui iSvengti priverstinio sukimosi dél kampiniy nuokrypiy prie skriemulio ar bagno.

Kity sukimuisi atspariy lyny, kurie ne tokie atsparus sukimuisi dél kravio, atvejais, zr. b) punktg, pavojui
sumagzinti reikalingas sukutis. Vis delto, reikia pripazinti, kad perdétas lyno sukimasis gali neigiamai pa-
veikti lyno savybes ir sumazinti lyno nutrakimo jéga, kuri priklauso nuo pasirinkto lyno sukimosi savybiy ir
keliamo krovinio dydzio.

Toliau pateikiama keletas bendro pobldzio rekomendacijy dél sukuCio naudojimo ir lyno sukimosi savy-
biy.

Jei:

® 1 apsisukimas = 360%;

o d = nominalus lyno skersmuo

® Fmin = maziausia lyno nutrakimo jéga
Tai:

a) Kai sukimasis mazesnis arba lygus 1 apsisukimui/1000d, keliant 20% Fmin dydZzio krovinj
galima naudoti sukutj;

b) Kai sukimasis didesnis uz 1 apsisukimag, bet ne didesnis uz 4 apsisukimus/1000d, keliant 20%
Fmin. dydZzio krovinj sukutj galima naudoti, jei tai rekomenduoja lyno gamintojas ir/arba leidzia
kompetentingas asmuo;

¢) Kai sukimasis didesnis uz 4 apsisukimus/1000d, keliant 20% Fmin dydzio krovinj sukucio
naudoti negalima.

3.6. Darbinés padéties kampas

Dél per didelio darbinés padéties kampo lynas gali per smarkiai nusidéveéti, trindamasis j gretimg bdgno
krastg. Dél to taip pat gali kilti sukimosi problemuy.

3-2 pav. Dél per didelio darbinés padéties kampo lynas gali per smarkiai nusidéveéti

Kadangi darbinés padéties kampas susidaro lynui uzslenkant ant skriemulio, lynas pirmiausia paliecCia
griovelio krastg. Toliau slinkdamas skriemuliu, lynas slysta griovelio krastu iki pasiekia skriemulio griovelio
dugna. Proceso metu lynas ridenasi ir slysta. Ridendamasis lynas sukasi aplink savo asj, sudarydamas
ar iStiesindamas vingius ir sutrumpindamas ar pailgindamas kelig ir pablogindamas nuovargio savybes,
0, blogiausiu atveju, pazeisdamas lyno strukttrg narvelio ar Serdies atsikiSimo tipo deformacijos buadu.
Didéjant darbinés padéties kampui, stipréja ir sukimasis.
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Darbinés padéties kampas sukimuisi atsparaus lyno atveju negali bati didesnis negu 2°, o vieno sluoks-
nio lyno atveju negali bati didesnis negu 4°.

Pastaba: Del praktiniy priezasciy kai kuriy modeliy kranai ir keltuvai gali neatitikti kampy dydzio re-
komendacijy, todél lynas gali greiCiau nusidévéti ir gali tekti dazniau jj apziaréti.

Darbinés padéties kampa galima sumazinti, pavyzdziui:

a) sumazinus buagno plotj irfarba padidinus jo skersmenj; arba
b) padidinus atstumag nuo skriemulio iki bagno.

Uzvyniojant lyng ant bagno, paprastai rekomenduojamas 0,5°-2,5° darbinés padeéties kampas. Jei kam-
pas per mazas, t. y., mazesnis negu 0,5°, lynas labiau vyniosis prie blgno krasto, o ne per visa plotj.
Sig problema galima sumazinti, jmontuojant lyno permetimo prietaisg arba padidinant darbines padéties
kampa papildomu skriemuliu ar uzvyniojimo mechanizmu.

Jei lynas vyniojasi prie bugno krasto, galiausiai jis staiga nusiridens nuo krasto, sudarydamas sau sma-
gine apkrova. Esant pernelyg dideliam darbinés padéties kampui, lynas ant bagno grj$ anksciau laiko,
prie bagno krasty susidarys tarpai ir padidés lyno slégis persikryziavimo vietose.

Net jei bagnas yra su sraigtiniais grioveliais, dél per didelio darbinés padéties kampo neiSvengiamai
susidarys pavieniai mechaniniy pazeidimy plotai, nes lynas peS$ios pats save. Tai daznai vadinama lyno
interferencija, kurig galima sumazinti, pasirinkus viena kryptimi suvytg (,lang lay"“) lyna (jei jis tinka) arba
presuoty gijy lyna.

4. Plieninio lyno ir jo sudedamyjy daliy medziagy sveikatos ir sau-
gos informacija

4.1. Medziaga

4.1.1. Bendroji dalis

Plieno lynas yra sudétiné medziaga; priklausomai nuo lyno tipo, jo sudétyje gali bati daugybeé skirtingy
medziagy.

Toliau pateikiame informacijg apie kiekvieng medziaga, galin¢ig pasitaikyti uzbaigto plieninio lyno
sudétyje.

Vaztara$tyje, sgskaitoje fakturoje ar sertifikate nurodytas plieninio lyno apibuadinimas ir/arba paskirtis
padeés nustatyti jo sudedamasias medziagas.

Pagrindiné plieniniy lyny, kuriems taikomos jvairios EN 12385 standarto dalys, sudedamoiji dalis yra ang-
linis plienas, kai kuriais atvejais padengtas cinku ar cinko lydiniu Zn95/Al5.

IS anglinio, padengto ar nertdijancio plieno viely pagaminti gamyklinés baklés lynai pavojingais svei-
katai nelaikomi. Vis délto, bet kokio paskesnio apdirbimo, pavyzdziui, pjaustymo, suvirinimo, Slifavimo
ir valymo, metu gali susidaryti dulkés ir dumai, kuriy sudétyje esancios dalelés gali pakenkti ju poveikj
patyrusiy darbininky sveikatai.

Kitos trys sudedamosios dalys yra Serdis (ji gali bati pagaminta i$ tokio paties plieno kaip iSorinés gijos

arba i$ natUralaus ar sintetinio pluosto), tepalas/-ai ir, kai taikytina, bet koks vidaus uzpildas arba pa-
vir§iaus danga.
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4.1.2. Pluostinés Serdys

Badamos suvyto plieninio lyno viduje, pluostinés Serdies medziagos (paprastai tai bana naturalus arba

sintetinis pluostas) darbo metu nekelia pavojaus sveikatai. Net paSalinus iSorines gijas (pavyzdziui, jkisi-
mo | lizdg atveju), Serdies medziagos nekelia visiSkai jokio pavojaus sveikatai, galbat iSskyrus tik panau-
doto lyno atveju, kai dél tepalo nebuvimo ar dél intensyvaus darbo smarkiai nudilus Serdziai i§ vidaus, ji
suyra j pluosto dulkes, kurias galima jkvepti, nors tai laikoma labai mazai tiketinu dalyku.

Didziausias galimas pavojus yra jkvepti karStyje, pavyzdziui, pjaunant lyng diskiniy pjoklu, susidariusiy

ddmy. Tokiomis sglygomis nattralUs pluostai linke iSskirti anglies dvideginj, vandenj ir pelenus, o sinteti-
niai — nuodingus ddmus.

Degant apdirbtiems, pavyzdziui, apsaugotiems nuo tranijimo, nattraliems pluoStams, taip pat gali susi-
daryti nuodingi dumai.

Nuodingu Serdies dumy kiekis yra beveik nereikSmingas palyginti su kity pagrindiniy medziagy, pvz.,
vielos ir lyno gamyklinio tepalo, degimo produktais.

Dazniausiai pasitaikanti sintetiné Serdies medziaga yra polipropilenas, nors kartais naudojami ir kiti poli-
merai, pavyzdziui, polietilenas ir poliamidas.

4.1.3. Uzpildo ir dangos medziagos

Dirbant su gamyklinés bukles lynu, uzpildo ir dangos medziagos pavojaus sveikatai nekelia. Didziausias
galimas pavojus yra jkvépti nuodinguy dumuy, kai lynas pjaunamas diskiniu pjtklu.

4.1.4. Gamykliniai tepalai

Gamyklinés bukles plieniniy lyny gamybos proceso metu naudojami tepalai paprastai buna mazai pavo-
jingi naudotojui. Vis deélto, reikety pasistengti kaip jmanoma labiau sumazinti tepalo patekimo ant odos ar
j akis galimybe ir vengti jkvepti tepalo gary ir tepalo miglos.

Plieniniy lyny gamybos proceso metu sutepimui naudojami jvairiausi junginiai. 1S esmés tai yra aliejaus,
vasko, bitumo, dervos, standinimo medziagy miSiniai ir uzpildai, kuriy sudeétyje blna nedaug antikorozi-
niy medziagy, oksidacijg stabilizuojan€iy medziagy ir tasuma reguliuojanciy priedy.

Daugelis Siy medziagy aplinkos temperatiroje blna kietos, tad, iSvengus saly€io su iSvardinty tipy
skysciais, né viena nekelia pavojaus jprastomis lyno naudojimo salygomis.

Norint iSvengti odos ligy, reikéty vengti pasikartojancio ar ilgalaikio odos salyCio su mineraliniais ar sinte-
tiniai angliavandeniais ir, dirbant su tokiais produktais, batinai laikytis itin geros asmens higienos taisyk-
liy.

Darbininkai privalo:
Maveti tepalui nelaidzias pirstines;

Vengti nereikalingo salyCio su tepalais, déevint apsauginius drabuzius;

a)
b)
c) Net menkiausio susizeidimo atveju pasinaudoti pirmosios pagalbos priemonémis;
d)
)

Prie$S valgj ar naudojimasi tualetu ir po darbo kruop$c&iai nusiplauti rankas; ir
e) Jei numatyta, nusiplove rankas naudoti ranky krema.

Darbininkams draudziama:
f) Deti tepaluotus skudurus ar jrankius j kiSenes, ypac j kelniy;

g) Purvinais ar suplySusiais skudurais valyti tepala nuo odos;
h) Vilkéti tepalu permirkusius drabuzius;
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i) Tirpikliais, pavyzdziui, parafinu, benzinu ir kt., valyti tepalg nuo odos.
4.2. Bendroji dalis
4.2.1. Darby saugos priemonés
4.2.2. Skubios medicininés procediros

a) llkvépus
ISeiti | lauka; kreiptis | medikus.

b) Patekus ant odos
Gerai nuplauti vandeniu ir muilu.

c) Patekus j akis
Gerai praplauti tekanciu vandeniu, kad pasi$alinty dalelés; kreiptis j medikus.

d) Nurijus
Nurijus lyno ar kurios nors jo sudedamosios dalies (kad ir kaip tai baty nejtiketina), reikia kreiptis |
medikus.
4.2.3. Saugos informacija: gaisro ar sprogimo pavojus
Kietosios busenos lyno plieninés dalys nesukelia gaisro ar sprogimo pavojaus. Organinés medziagos, t.
y., tepalai, natdralus ir sintetiniai pluo$tais ir kiti natdralUs ar sintetiniai uzpildai bei dangos gali palaikyti
degima.

4.2.4. ISmetimas

Nurasyto lyno atsikratykite, laikydamiesi vietos atlieky tvarkymo taisykliy.
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CertMax+

The CertMax+ system is a unique leading edge certifi-
cation management system which is ideal for managing
a single asset or large equipment port-

folio across multiple sites. Designed by the Lifting Solu-
tions Group, to deliver optimum asset integrity, quality
assurance and traceability, the system also improves
safety and risk management levels.
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Marking

ROPETEX steel wire ropes are marked with 2 reel labels
that identify the reel and the rope. The labels carry CE-
mark.

ROPETEX reels are also marked with user instruction
pictogram.
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User Manuals

You can always find the valid and updated User Manu-
als on the web.

The manual is updated continuously and valid only in
the latest version.

NB! The English version is the Original instruction.
The manual is available as a download under the follow-
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