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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:
- 1SO16625:2013 (45°-60°)

- DIN15061 (>=45°)

- BS 6570 (52°)

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

45° - 60°
-n

1,08 d
-

e AN

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.
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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 Lift 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 [ength (~ 6x d)
e Significant external and internal corrosion
¢ | oose rope structure
¢ Kinks or flattened areas
e Bends or other deformations
e \Wire breaks at end terminations
¢ Protruding wires in loops
¢ Reduction of rope diameter due to damage of rope core
e | ocal increase of rope diameter
¢ 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 of | length of | length of | length of | lengthof | length of
6d (e) 30d (e) 6d (e) 30d (e) 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 xn 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.

o 200%

;% 150% g

% 100% /
= =

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.

N

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.
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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. 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 shortening or lengthe-
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ning the rope lay, resulting in a reduction in fatigue performance and, in the worst case, structural da-
mage 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
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.
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b) Skin: Wash areas well with soap and water.
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. Uldine

See dokument sisaldab teavet, mis aitab teil Ropetexi terastrosse ohutult ja digesti kasutada . Lisaks
kasutusjuhendile viitame kehtivatele riiklikele eeskirjadele iga tddetapi kohta .

Kinnitame ainuisikuliselt, et Ropetexi terastross on kooskdlas standardiga EN 12385-1 kuni EN 12385
-10.

Kui klient teeb tootel muudatusi voi kui klient Uhendab toote Uhildumatu toote / koostisosaga, ei véta me
vastutust toote ohutusega seotud tagajéargede eest .

Ropetexi terastross on imporditud SCM Citra OY kaudu , Juvan Teollisuuskatu 25 C , FI-02920 Espoo ,
Soome ja seda turustavad ainult Axel Johnson International - Lifting Solutions Group ettevotted.

Kogu tooteinfo ja kasutusjuhendid leiate aadressilt www.ropetex.com.

K&ik turustajad on loetletud aadressil https://www.powertex-products.com/offices
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2. Kasutamine ja hooldus

2.1. Kasutuspiirangud ebasoodsate keskkonnatingimuste t6ttu
2.1.1. Temperatuur

2.1.1.1. Terastross, mis on valmistatud susinikterasest traatidest

Arvesse tuleks votta maksimaalset temperatuuri, mille voib tross kasutamisel saavutada. Asjaomase tem-
peratuuri alahindamine vaib pdhjustada ohtliku olukorra.

Keerutatud trosse, millel nédrstidamikud voi kunstkuid tsenter, saab kasutada kuni 100°C.

Terasest sudamike ja keerdtrossidega (st spiraalkeermega lukustatud sidamikuga) keermestatud trosse
vOib kasutada temperatuuril kuni 200°C. Sellistes tingimustes voib lubatud tédkoormuse vdhendamine
vajalik olla sdltuvalt kbrge temperatuuriga kokkupuuteajast ja trossi diameetrist.

Todtemperatuuride vahemikus 100°C kuni 200°C on eeldatav tugevuse kadu 10%.

Temperatuuril tle 200°C voib osutuda vajalikuks spetsiaalse maardeaine kasutamine. Taiendavalt tuleb
kahandada lubatud tédkoormust.

Samuti tuleks poddrduda trossi tootja voi turustaja poole.

Terastrosside tugevus ei kahane toédtemperatuurini kuni - 40°C ja tédkoormust ei ole vaja vahendada.
Trossi omadused vdivad halveneda soltuvalt trossi maardeaine efektiivsusest madalatel temperatuuridel.
Kui trossil on otsikud, siis vaata ka 2.1.1.2.

2.1.1.2. Otsikud

Lisaks Ulaltoodud trossi piirnormidele ei tohi jargmisi tddtemperatuure Uletada, kui trossi tootja voi masi-
na, seadme vOi seadme tootja ei ole m&&ranud teisiti:

e Alumiinium presslukuga aas: 150°C
e Presslukuga kinnitatud aas koos terashulsiga: 200°C
e Pliisulamiga taidetud valuotsik: 80°C

e Tsingiga voi tsingil pdhineva sulamiga taidetud valuotsik: 120°C

¢ Vaiguga taidetud valuotsik — vastavalt vaigu tootja juhistele
2.1.2. Kasutamine erakordselt ohtlikes tingimustes
Juhtudel, kui on teada erakordselt ohtlikke tingimusi, nt avamerel toimuvad tegevused, inimeste téstmine
ja potentsiaalselt ohtlikud koormad, nagu sulametallid, sédvitavad voi radioaktiivsed materjalid, tuleks
|&bi viia riskianallUs ja vastavalt téokoormusi valida voi kohandada.
2.2. Enne trossi esmakordset kasutamist
2.2.1. Trossi ja dokumentide kontrollimine
Tross tuleks kohe pérast tarnimist lahti pakkida ja Ule vaadata, et kontrollida selle markeeringuid ja sei-
sukorda ning veenduda, et tross ja selle ots(ad), kui need on olemas, Uhilduks masina voi seadmega,
mille kilge need on mdeldud.

Markus: Kui tdheldatakse trossi voi selle pakendi kahjustumist, tuleb see fikseerida saatelehel.

Trossi vastavustunnistus tuleb hoida turvalises kohas, naiteks kraana k&siraamatu juures. Selle eesmark
on, et trossi parameetrid on lihtsalt tuvastatavad perioodilise labivaatuse kaigus.

Markus: Trossi ei tohi kasutada tdstmiseks ilma, et trossi kasutaja valduses on sertifikaat!
Ropetexi terastrossid tarnitakse koos:

a. Vastavusdeklaratsiooniga
b. 3.1 Katsesertifikaat vastavalt standardile EN 10204
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c. Kasutusjuhised (trossipoolil)
d. CE margis trossipoolil

Vastavusdeklaratsioon ja 3.1 katsesertifikaat on Uks dokument, mis tehakse k&ttesaadavaks Axel John-
son International Lifting Solutions Group ettevétete intraneti voi veebiportaali kaudu.

2.2.2. Trossi hoidmine

Valida tuleks puhas, hasti ventileeritav, kuiv, tolmuvaba ja varjatud koht. Tross
peaks olema kaetud veekindla materjaliga, kui seda ei saa siseruumides
hoida.

Trossi tuleks hoida nii, et oleks vélditud juhuslikud kahjustused ladustamisperi-
oodil ja trossi kaitlemisel.

Trossi tuleks hoida kohtades, kus seda ei mojuta keemilised aurud, veeaur
ega muud sddvitavad ained.

Kui tross tarnitakse poolil, tuleb seda pikka aega ladustades perioodiliselt pddrata, eriti soojas keskkon-
nas, et valtida maardeaine trossi struktuuris liikumist.
Trossi ei tohiks hoida kdrge temperatuuriga kohtades, kuna see voib mdjutada selle tulevast jdudlust.

Aarmuslikel juhtudel voib selle katkemiskoormus oluliselt vdhendada, muutes selle trossi kasutuskdlbma-
tuks.

Tross ei tohiks olla pérandaga otsekontaktis ning puitpool peaks olema paigutatud nii, et selle all oleks
Ohuvahe. Pange tahele, et terastrossi pooli kaal voib Uletada EUR-kaubaaluse maksimaalse kandevoime.

Markus: Ulaltoodu tagamata jatmine voib pohjustada korrosiooni teket juba enne trossi kasutuselevéttu.

Eelistatult peaks pool olema asetatud maapinnal seisvale A-raamile, mis on véimeline ohutult kandma
kogu trossi ja puitpooli massi.

Trossi tuleks perioodiliselt kontrollida ja vajaduse korral lisada sobivat mé&érdeainet, mis sobib kokku
tehase maardeainega.

Ko&ik mérg pakend tuleks eemaldada!

Trossi margistust tuleks kontrollida, kas see on loetav ja seotud sertifikaadiga.
Trossi kaitlemisel tuleb rakendada p&himadtet "esimesena sisse, esimesena vélja”.

2.2.3. Trossiga seotud masina osade voi trossi paigalduse seisundi kontrollimine

Enne uue trossi paigaldamist tuleb kontrollida trossiga seotud osade, nditeks trumlite, plokirataste ja
trossikaitsmete seisukorda ja mddtmeid, veendumaks, et need jadvad tootja maaratud normiaal t6dpiiri-
desse.

Kraanatrosside puhul peaks trossi soone tegelik 18bimddt olema vahemalt 5% suurem kui trossi nimila-
bimoot. Soone labimaaétu tuleks kontrollida plokiratta soone kaliibri abil.

Samuti tuleks kontrollida et plokirattad p&drlevad vabalt.

Mitte mingil juhul ei tohi trossi tegelik 1&bimddt olla suurem kui trumli trossisoonte samm. Mitmekihilise
trossitrumli korral tuleks hinnata trossi tegeliku 1abim&6du ja trumli suuruse suhet.

Kui sooned on kulunud, voib olla vdimalik neid uuesti t6ddelda. Enne seda tuleb teha kindlaks, kas trossi

toestavas alusmaterjalis ja&b parast tootlemist piisavalt tugevust . Sooned peaksid terastrossi toetama
umbes 1/3 selle 1abimdddust. Soovitatud soonte nurgad on erinevad ning séltuvad standardist:
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- 1S016625:2013 (45°-60°)
- DIN15061 (>=45°)
- BS 6570 (52°)

Soovitame teil kasutada oma regioonile vastavat standardit.

1,08d

Joonis 2 - 1 soone 1dbimb6t ja méétmed

Markus: Kui sooned on kulunud ja trossi muljutakse kulje pealt, siis kimpude ja trossi liikumine on pii-
ratud ja t6oveime ning eluiga kahanevad.

HOIATUS! Kulunud plokirattas tuleks vélja vahetada/uuendada.

HOIATUS! Mdnel juhul v&ib trummel kahjustada trossi ja muuta selle Kiirelt kasutuskélbmatuks.
Kui trumli [&bimddt on liiga vaike, voib see trossi pusivalt moonutada, mis péhjustab trossi muutu-
mise Kiirelt kasutuskolbmatuks.

2.3. Trossi kasitsemine ja paigaldamine
2.3.1. Uldine

Trossi paigaldamise protseduur peaks toimuma vastavalt terastrossist kasutaja poolt vélja antud detailse-
le plaanile.

Trossi tuleks kontrollida, et veenduda, et see pole kahjustatud mahalaadimisel ega ladustamiskohta
transportimisel. Nende toimingute ajal ei tohiks tross kokku puutuda tdsteseadme Uhegi osaga, naiteks
kraana konksuga voi kahveltdstuki kahvliga.

2.3.2. Tross tarnitakse rullis

Trossirull tuleks asetada maapinnale ja rullida sirgelt lahti, tagades, et see ei saastuks tolmu, niiskuse
ega muu kahjuliku materjaliga.

Trossi ei tohiks kunagi rullist telje sihis eemale tdmmata, kuna see pdhjustab trossis keerde ja sGlmesid.
Kui rull on fuusiliseks kasitsemiseks liiga suur, tuleb see asetada pddrdlauale, mis véimaldab trossi lahti
kerida. Oiged meetodid (2- 1 ja 2 -2) rullist lahti kerimiseks on toodud allpool. 2-3 naitab vale meetodit.

Joonis 2 - 2 6ige Joonis 2 - 3 - bige Joonis 2 - 4 - vale
2.3.3. Tross tarnitakse poolil

Pooli avast tuleks I&bi viia piisava tugevusega voll ja pool asetada sobivasse statiivi, mis voimaldab sellel
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poorlemist ja pidurdamist.

Kui tegemist on mitmekihilise trumliga, tuleks tross asetada seadmetesse, mis suudab trossi trumlile keri-
misel vastupingega pidurdada. Selle eesmark on tagada, et tross oleks trumlile tihedalt keritud.

Lahti keritav trossipool peaks olema paigutatud nii, et trumlile keritav tross oleks minimaalse nurga all.
Selleks asetada lahti keritav trossipool trumlist piisavalt kaugusele.

Pool tuleb asetada nii, et pealtpoolt keritavale trumlile s66detakse trossi ette Ulevalt poolt lahti keritavalt
trossipoolilt. Vastasel juhul tekib trossi vastupidine keerd, mis vdib sélmesid/silmuseid pdhjustada.

Joonised 2 - 5 — Trossi lahti kerimine (lalt, poolimine (lalt. Joonis 2 - 6 - Trossi paigaldamine pinge all, umbes 10% trossi nimitombest

Trossi valimise otsa vabastamisel toiterullist voi poolilt tuleks teha kontrollitult. Trossi voi trossiotsa vaba-
stamisel tross pddrab end sirgeks ja kui seda ei kontrollita, véib see olla tegevus, mis voib pdhjustada
vigastusi.

Paigaldamise ajal tuleks trossi seisundit séilitada.

Kui paigaldate uue trossi vana trossi abil, on Uks meetod kinnitada trossi veosukk igale kinnitatavale tros-
siotsale. Veosuka lahtine ots peaks olema servi voi alternatiivselt sobiva klambri abil kindlalt trossi kulge
kinnitatud. Otsad tuleb Uhendada naiteks trossi abil, mis ei lase keerde Ule kanda vanalt trossilt uuele.
Kasutatud trossi kasutamisel peaks see olema keerdumatu voi uue trossiga sama tuubi ja kaelisusega.
Teise vbimalusena voib piisava tugevusega kait voi trossi kasutada slsteemis uue trossi paika vedami-
seks. Trossi paigaldamise ajal ei tohiks kasutada p&oritsat.

Jalgige trossi hoolikalt, kui see ststeemi sisse tdmmatakse, ja veenduge, et seda ei takistaks Ukski kon-
struktsiooni véi mehhanismi osa, mis voib trossi kahjustada ja pohjustada kontrolli kaotamise.

Hoiatus: Puitpool ei ole spetsiaalselt ette nahtud vastupinge all kerimiseks ja see ei pruugi olla

piisavalt tugev! Kui on vaja teostada vastupingega kerimist, siis tuleks koos terastrossiga tellida

piisavalt tugev pool. Muul juhul tuleb kraana trummel poolida ilma vastupingeta. Konks tuleks
maksimaalselt alla lasta, piisav kaal (2,5-5% trossi katkekoormusest) konksu kilge lastiks lisada, et tross
keritaks trumlile piisavalt tihedalt.

2.3.4 Trossi loikamine

Kui trossi on vaja I6igata, tuleks mdélemale poole I6ikekohta teha stopperid, mis véaldivad trossi lahtikeer-
dumist. Stopperi pikkus peaks olema vahemalt vordne kahe trossi labimd6duga.

Eelpainutatud trosside jaoks piisab tavaliselt Uhest stopperist mélemal pool I6ikemarget (vt EN 12385-2).
Eelpainutamata ja keerdumatute trosside puhul vahemalt kaks stopperit mélemal pool I6ikemarget.

Eelistatult peaks trossi I6ikamine toimuma koérgepdodrdelise ketaslbikuri abil. Kasutada voib ka muid
sobivaid mehaanilisi voi hudraulilisi I1dikamisseadmeid. Trossi Idikamist keevitusega ei soovitata. Loikami-
sel tagage piisav ventilatsioon, et valtida metalli ja m&ardeaine aurude kogunemist. Lisateavet leiate 4.
peatukist.

Markus: Moned spetsiaalsed trossid sisaldavad sinteetilist materjali, mis kuumutamisel tavaparasest
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kérgemal temperatuuril laguneb ja voib eraldada murgiseid aure.

Mérkus: tarnitud kujul susinikterasest traatidest valmistatud trossi ei peeta tervisele ohtlikuks. Igal jargne-
val todtlemisel (nt I6ikamine, keevitamine, lihvimine, puhastamine) voib eralduda ohtlikke elemente.
Parast I16ikamist voib trossi otsa Gigesti kinnitamata jatmine pdhjustada trossi lahtikeerdumist. Alternatiiv-
ne I6ikamismeetod on kuumldikus lUhisvooluga. See sulatab trossi otsa Uheks ning tross ei keerdu lahti.

"Serving” "Serving” Disc cutter Cutting torch

Joonised 2-7

2.3.5. Uue trossi sissetoétamine

Et suurendada trossi eluiga on soovitatav see vaikese koormusega (st 10% téékoormus (WLL)) sisse
tootada. See vbimaldab uuel trossil toétingimustega jark-jargult kohaneda. Trossi ei tohiks kunagi taisko-
ormuse all sisse t66tada.

Kontrollige, kas tross rullub trumlil digesti ja et trummel ei muljuks trossi.

Markus: Ebakorraparane trummel pohjustab paratamatult pinna tugevat kulumist ja trossi moonutusi.
2.4. Hooldus

2.4.1. Trossi kontrollimine ja uurimine

Ulevaatus ja kontrollintervallide ning kaibelt kérvaldamise kriteeriumid peaksid olema kooskdlas jargmi-
sega:

e Kraanatrossid — ISO 4309;

e |iftitrossid — ISO/FDIS 4344;
e Koisraudtee trossid — EN 12927-7

2.4.1.1. lgapéevane visuaalne kontroll

Visuaalne kontroll tuleb teha igapaevaselt kdigile trossi kinnituspunktidele; plokiratastele; trumlitele. Kui
mistahes muutus avastatakse, tuleb Uhedust votta padeva isikuga (trossi tarnijaga) taiendavaks Ule-
vaatuseks.

2.4.1.2. Perioodiline kontroll

Korraparaseid kontrolle teostab padev isik vastavalt nimetatud standarditele ja vaatlused tuleks registre-
erida.

Perioodiliste kontrollide eesmérk on saada teavet, mis aitab otsustada , kas:

a. Tross voib jd&da tddle ja millal peaks selle jargmine Ulevaatus olema voi
b. Peab kasutusest kérvaldama (kohe voi kindla aja jooksul)
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Selle kontrolli sageduse méaarab padev isik, kes votab arvesse vahemalt jargmist:
a. seaduses satestatud néuded, mis hélmavad kasutamist riigis, kus seda kasutatakse;
b. kraana tuup ja keskkonnatingimused, milles see todtab;
c. mehhanismi liigitusgrupp;
d. eelmise (te) kontrolli (te) tulemused;
e. trosside kontrollimisel saadud kogemused vorreldavatel kraanadel,
f. trossi kasutusaeg;
g. kasutamise sagedus;

2.4.1.3. Trossi hindamine

Sobiva hindamismeetodi abil, st loendamise, visuaalsete vahendite ja / vi m&&tmise abil, hinnatakse hal-
venemise raskust ja valjendatakse kas protsentidena (nt 20%, 40%, 60%, 80% vdi 100%) konkreetsest
individuaalsest kasutusest korvaldamise kriteerumist v6i sénadega (nt kerge, keskmine, kdrge, vaga
korge voi kéibelt kérvaldada).

Kodik trossil enne selle kasutuselevotmist tekkinud kahjustused peab hindama padev isik ja vaatlused
registreeritakse.

Tabelis 1 on nimekiri levinumatest kahjustustest ja sellest, kas padevad isikud saavad neid kvantifitseeri-
da (st loendamise voi mdotmise teel) voi tuleb subjektiivselt (st visuaalselt) hinnata.

Tabel 1 — halvenemise reziimid ja hindamismeetodid

Halvenemise viis Hindamismeetod
Nahtavate katkiste kiudude arv Loendades

Trossi 1abim66du védhenemine (tuleneb valisest kulumis- | M&otmise jargi
est / h66rdumisest, sisemisest kulumisest ja stidamiku
halvenemisest)

Kimpude murrud Visuaalne
Korrosioon (vélimine, sisemine) Visuaalne
Deformatsioon Visuaalne ja moéotmine
Mehaanilised kahjustused Visuaalne
Kuumakahjustused (sh elektrikaared) Visuaalne

2.4.2. Kaibelt korvaldamise kriteetumid

Kuna halvenemine tuleneb sageli erinevate kahjustuste kombinatsioonist trossi samas kohas, hindab
pédev isik ,kombineeritud efekti”, mille Uhe meetodi leiate ISO 4309: 2017 F lisast . Kui mingil pohjusel
on trossi kahjustumise kiiruses margatav muutus, tuleb uurida selle pohjust ja véimaluse korral vétta pa-
randusmeetmeid. Aarmuslikel juhtudel véib padev isik otsustada trossi kaibelt kdrvaldada véi kriteerume
muuta, nditeks vdhendades nahtavate purunenud kiudude lubatud arvu.

Nendel juhtudel, kui pikal trossil on suhteliselt IUhikesel 16igul kahjustused, v6ib padev isik otsustada, et
kogu trossi pikkust ei ole vaja &ra visata, tingimusel et kahjustatud I6igu saab eemaldada ja jarelejaanud
pikkus on tédkorras.

Allpool toodud kriteeriumide korral on vaja tross kaibelt kdrvaldada:
e Katkine kimp
e Traatide purunemine lUhiksel trossildigul
e Deformatsioonid
e Valimine ja sisemine korrosioon
e | ahtine trossi struktuur
¢ | amestatud alad
e Painutused voi muud deformatsioonid
e Purunenud traandid otste I&henduses
e Trossi l[Abimdddu vahendamine trossi sudamiku kahjustumise tottu
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¢ Trossi |&bimdddu lokaalne suurenemine
¢ Trossi [&bimdddu Uhtlane vahenemine [&bi kulumise
e Kuumusefektid voi elektrikaare pohjustatud kahjustused
e Traadi purunemiste tUUbi ja arvu saavutamine vastavalt alltoodud tabelitele
2.4.2.1. Nahtavad katkised traadid
Nahtavate katkiste traadide pdhjal kasutusest kdrvaldamise kriteeriumid on esitatud tabelis 2.

Tabel 2 - n&htavate katkiste traatide pdhjal kasutusest eemaldamise kriteeriumid

N&htava katkise traadi olemus Eemaldamise kriteeriumid
1 Traadi purunemine esineb juhuslikult | Uhekihiliste ja paralleelselt suletud trosside kohta vt
|6ikudesl, kus tross jookseb labi Uhe | tabelit 3
vOi mitme plokiratta voi trossi keri- Keerdumatute trosside kohta vaata
takse Uhe- voi mitmekihilisele trumlile | tabelit 4
2 Traadi purunemine rthmadena Kui rahmitamine on koondatud Uhte voi kahte korvuti
kohas, mis ei puutu kokku plokiratta | asuvasse kimpu, v6ib osutuda vajalikuks tross eemalda-
ega trumliga da, isegi kui arv on véiksem kui 6d pikkuse vaartused,
mis on toodud tabelites 3 ja 4.
3 Orutraat puruneb Kaks vOi enam traadi purunemist trossi 16igul
(ligikaudu vordne pikkusega 6d)
4 Traadi purunemine otsiku juures Kaks v&i enam traadi purunemist

Kui tross on Uhekihiline voi paralleelselt suletud tulpi, rakendage vastavat trossi kategooria numbrit
(RCN) - saate seda lugeda Ropetexi veebisaidil olevate dokumentide spetsifikatsioonidest - ja lugege
tabelis 3 olevate katkiste kiudude hulka pikkus 6d ja 30d. Kui trossi struktuur ei ole teada, maarake trossi
kandvate kiudude koguarv (liites kokku kdik valiskihtides olevad kiud) ja lugege tabelis 3 toodud vaartu-
sed katkiste traatide kohta vahemikus 6d kuni 30d.

Kui tross on keerdumatu, rakendage vastavat RCN-i ja lugege tabelis 4 esitatud eemaldamisvaartused
katkiste kiudude puhul pikkusega 6d ja 30d. Kui trossi struktuur pole teada, maarake trossi valiskihtide
valimiste kiudude arv ja kandvate kiudude koguarv (lites kokku k&ik kiudude véliskihis olevad kiud, valja
arvatud taitetraadid) ) ja lugege sobivate tingimuste jaoks tabelis 4 olevate katkiste kiudude pikkused
vahemikus 6d ja 30d.
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Tabel 3 - ndhtavate katkiste kiudude purunemiste arv Uhekihilise ja paralleelsed suletud trossi puhul,
mille korral tuleb tross kasutuselt kdrvaldada (acc. to ISO 4309: 2017).

Trossi Trossi valimises Nahtavate katkiste valiskiudude arv (b)

kategoo- | kihis olevate Plokiratastel todtavad Mitmekihilisele trum-

ria kandvate kim- ja / voi tihekihilisele trumlile poolitavad 16igud lile trossi poolitamise

number | pude kiudude (traadi purunemised juhuslikult jaotatud) I6igud (c)

RCN [ koguarv (@ Klassid M1 kuni M4 v&i Klass tundmatu (q) Koik klassid

4 Tavapunutisega tross Ristpunutisega tross Tavaline ja ristpunutis

Loigu LSigu Loigu Loigu Loigu pik- Loigu
pikkus pikkus pikkus pikkus kus pikkus
6d (e) 30d (e) 6d (e) 30d (e) 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 x n 0,02 xn 0,04 xn 0,08 x n 0,16 xn

MARKUS: Seale’i valimiste kiududega trossid, kus kiudude arv igas harus on kuni 19 (nt 6x19 Seale),
on sellesse tabelisse paigutatud kaks rida selle rea kohal, kuhu konstruktsioon tavaliselt asetataks va-
liskihtide kihtides kandvate kiudude pdhjal.

(a) K&esoleva rahvusvahelise standardi tdhenduses ei loeta téitetraate kandvaks kiududeks ja neid ei
arvestata n vaartuste hulka n.

(o) Katkisel kiul on kaks otsa (loetakse Uheks juhtmeks).

(c) Vaartused kehtivad trumlile keritava trossikihi vahetusel ja poolimisnurga mojul tekkivate kahjustuste
korral

(ja mitte nendel trossildikudel, mis todtavad ainult plokiratastel ja ei kerita trumli peale).

(d) Nimetatud katkiste kiudude arvu véib kahekordselt rakendada mehhanismidele, mille klassifikatsioon
on teadaolevalt M5 kuni M8.

(e) d = trossi nimilabimaot
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Tabel 4 - n&htavate katkiste kiudude purunemiste arv keerdumatu trossi puhul, millal tross tuleb kasutu-
selt eemaldada (vt. et ISO 4309: 2017)

Trossi Trossi valimises kihis N&htavate katkiste valiskiudude arv (o)
kategoo- | olevates kimpudes koor- Plokiratastel tdétavad Mitmekihilisele trumlile trossi
ria mustkandvate kiudude ja / voi thekihilisele trumlile poolitamise I6igud (c)
number | koguarv (a) poolitavad I6igud
RCN n (traadi purunemised juhuslikult
jaotatud)
Loigu pikkus | Loigu pikkus | Loigu pikkus | Loigu pikkus
6d (d) 30d (q) 6d (d) 30d (q)

21 4 kimpu 2 4 2 4

n<100
22 3 voi 4 kimpu 2 4 4 8

n <100

Vahemalt 11 valimist

kKimpu
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

MARKUS: Seale’i valimiste kiududega trossid, kus kiudude arv igas harus on kuni 19 (nt 6 x 19 Seale),
on sellesse tabelisse paigutatud kaks rida selle rea kohal, kuhu konstruktsioon tavaliselt asetataks va-
liskihtide kihtides kandvate kiudude pdhjal

(a) K&esoleva rahvusvahelise standardi tdhenduses ei loeta taitetraate kandvaks kiududeks ja neid ei
arvestata n vaéartuste hulka.

(o) Katkisel kiul on kaks otsa (loetakse Uheks juhtmeks).

(c) Vaartused kehtivad trumlile keritava trossikihi vahetusel ja poolimisnurga mojul tekkivate kahjustuste
korral

(ja mitte nendel trossildikudel, mis tédtavad ainult plokiratastel ja ei kerita trumli peale).

(d) d = trossi nimil&bimadot.

2.4.2.2. Trossi labim6ddu védhenemine

Ropetexi terastrossid on toodetud nominaalse labimdddu tolerantsiga. Trossi Iabimdddu vahenemise
mootmisel on oluline lahtuda vordlusdiameetrist, mis tuleks registreerida kohe parast trossi paigaldamist,
kuid enne trossi tavaparasesse todsse viimist. Kui see vordluslabimodt pole saadaval, saab mdota ja
selle asemel votta trossi otsale kdige lahedasema labimdddu .

Valem labimdddu vahendamise arvutamiseks: [(dref — dm) / d] * 100%

Kus

dref = vOrdlusdiameeter

dm = moodetud tegelik [abimdot
d = nimilabimoot

Uhekihiline pehme stidamikuga tross tuleks kasutusest kérvaldada, kui tulemus >= 10%
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Uhekihiline tross terassidamikuga tuleb kdrvaldada, kui tulemus >=75%
Keerdumatu tross tuleb kdrvaldada, kui tulemus >=5%

Kui on tugeyv ja selge lokaalne diameetri kahanemine, siis tuleb tross koheselt kasutusest korvaldada.
2.4.2.3. Kiudude murd

Trossikimbu murdumise korral tuleb tross koheselt kasutusest kdrvaldada.

2.4.2.4. Korrosioon

Korrosiooni esineb rohkem merekeskkondades, kus 6husaaste on kdrge. Lisaks nendele véalismojuritele
on korrosioon tingitud peamiselt nduetekohase hoolduse puudumisest ja trossi méardekihi kadumisest .

Korrosioon mojutab terastrosside eluiga ja katkekoormust.
ISO4309-2010 annab juhiseid korrosiooni korral trossi kasutusest kérvaldamise kohta:

Valine korrosioon, mida saab puhtaks puhkida voi puhtaks harjata Kasutusse jatta

Véline korrosioon koos kareda pealispinnaga kasutusest eemaldada
Véline korrosioon, traadid selgelt kahjustunud kasutusest eemaldada
lImselge trossi sisene korrosioon kasutusest eemaldada

2.4.2.5. Lainetus

Lainetus on terasesttrossi deformatsiooni vorm. Deformatsioon trossi ehituses viitab ebathtlasele jou
jaotumisele Tross tuleb kasutusest eemaldada, kui lainelisus avastatakse.

2.4.2.6. Korvi kujuline deformatsioon

Korvi voi laterna kujulise deformatsiooniga trossid tuleb koheselt kasutusest eemaldada. Kui tlejaanud
trossi pikkus on tédkorras, tuleb kahjustatud osa eemaldada.

2.4.2.7. Valjaulatuv sudamik voi kiud

Véljaulatuva stidamikuga osa tuleb koheselt kasutusest eemaldada. Kui Ulejd&nud trossi pikkus on
téokorras, tuleb kahjustatud osa eemaldada.

2.4.2.8. Silmadena véljaulatuvad juhtmed

Véljaulatuvate katkenud kiududega trossid, mis esinevad tavaliselt rthmadena trossi plokiga kokku
puutuva osa vastaskuljel, tuleb kohe kasutuselt kdrvaldada. Kui see on ainult Uks véljaulatuv traat, saab
selle eemaldada painutades seda kuni purunemiseni. Valtida Ulejadnud trossi struktuuri kahjustamist!
Vaata joonist 2-8.

Joonis 2-8 véljaulatuvate kiudude eemaldamine

2.4.3. Trossi maarimine kasutuses

Algse maardeaine pakutav kaitse on tavaliselt piisav, et valtida korrosioonist péhjustatud kahjustusi veo,
ladustamise ja trossi varajase eluea jooksul. Optimaalse eluea saavutamiseks tuleb enamik trosse siiski
madrida vastava maardeainega, mille tidp s6ltub trossi omadustest ja keskkonnatingimustest, millele
see kokku puutub. Maarimisel on oluline roll ka Uksteise vastu hddrduvate Uksikute kiudude sisemise
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hédrdumise vahendamine.

Seetottu on oluline trossi regulaarselt uuesti maéarida soltuvalt selle kasutusvaldkonnast.

A HOIATUS! M&é&rimata voi valesti maaritud trossi eluiga on oluliselt [Uhem.

o 200%

;% 150% g

% 100% /
ZI”1”R

Unlubricated Lubricated Lubricated +
Relubricated

Joonis 2 - 9 Trossi uuesti maéarimise téhtsus

Hooldusmaarde peab sobima originaalse maardeainega ega tohi muuta trossi kasutusvaldkonna omadu-
si. Vaadake trossi tootja voi originaalseadme tootja soovitusi.

TuUpilised hooldusméaéarde mééarimismeetodid on pintsliga m&argmine; tilgutiga etteanne; survestatud pi-
hustiga maargmine voi kdrgsurvepihustamine. Viimane ststeem on vélja tédtatud maardedli surumiseks
korge rohu all trossi struktuuri sisse. Samal ajal tross puhastub niiskusest ja maardeaine jaakidest.

Hooldusmaarimise vahele jatmine voib vahendada trossi jdudlust ja halvimal juhul pdhjustada tuvastama-
tut sisemist korrosiooni.

Liiga palju ja valet tulpi maardeaine maarimine voib pohjustada trossi pinnale prahi kogunemist . Selle

tagajarjeks voib olla trossi, plokiratta ja trumli abrasiivne kahjustus. Samuti voib see raskendada trossi
tegeliku seisundi hindamist.

3. Trossi valik

3.1. Konstruktsioon moju hoordumise ja kulumise suhtes

Tross muutub hddrdumise ja kulumise korral jarjest nérgemaks. See juhtub siis, kui tross puutub kokku
teise kehaga, naiteks kui see laheb Ule plokiratta voi rulli, rullub trumli peale voi tdmmatakse labi voi moo-
da abrasiivmaterjali.

Kui on teada, et hddrdumine on peamine kulumisviis, tuleks kaaluda véimalikult suurte valimiste traati-

dega trossi valimist , vottes arvesse ka seda, kas painutusvasimusnduete taitmiseks on vaja taiendavaid
tegevusi.

3.2. Trossi suiidamiku tiiip ja sellest soltuv trossi muljumine trumlile kerimisel

Trossi kerimine mitmekihiliselt trumlile p&hjustab trossi muljumist. Samuti on trossi ja sileda pinnaga trumli
vahel suurem radiaalrdhk kui soonega trumli puhul.

Pehme stdamikuga trossi ei tohiks kasutada mitmekihiliselt trumlile kerimise korral. Terassudamikuga
tross on oluliselt muljumiskindlam kui pehme stidamikuga tross
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Joonis 3 - 1 Néide trumli purustamisest
3.3. Traadi viimistlus soltuvus korrosiooni suhtes

Kui eeldatakse vdi on teada, et korrosioon on primaarne kahjustumisviis, on eelistatav kasutada trossi,
mis sisaldab tsinkiga (voi tsingisulamiga Zn95/Al5) kaetud traate.

Tuleks kaaluda voimalikult suurte traatidega trossi valimist, kaaludes, kas painutamisvasimuse nduete
taitmiseks on vaja tdiendavaid tegevusi.

Peenekiuline tross on vastuvotlikum korrosiooni suhtes kui kui jamedakiuline tross.

3.4. Trossi punutis ja kéelisus

3.4.1. Trosside lihendamine liksteisega (pikisuunas) voi korvuti to6tamine (paralleelselt)

Kui on vaja Uhte trossi Uhendada teisega (st jarjestikku) kas paigaldamise ajal voi todtamise ajal, on
oluline, et need oleksid sama paigaldussuuna ja -tudbiga , nt parempoolne tavaline ( sZ ) + parempoolne

tavaline ( sZ) ).

Markus: ,Vasakpoolse” trossi Uhendamine parempoolse trossiga toob kaasa trossi struktuuri lahtipdorle-
mise. Kui trossid on ka pleisitud, siis need avanevad ja tdmbuvad lahti.

Mones rakenduses, néiteks konteinerkraanad, on vaja parempoolse trossi korval (st paralleelselt) to6ta-
vat vasakpoolset trossi, et tasakaalustada kahe trossi pddrlemismajusid.

3.4.2. Trumlile kerimise suund
Kui originaalseadme tootja juhendis ei ole satestatud teisiti, peaks poolimise suund vastama alltoodud
joonistele. Trossi pddrlemissuund ja kinnituspunkt maaravad, kas tuleks kasutada paremakaelist voi

vasakukaelist trossi. Qige trossi maaramiseks tuleb jargida jargmist reeglit:

e Paremakeermeline soon trumlil — vasakuk&eline tross.
¢ Vasak-keermeline soon trumlil — paremaké&eline tross.

A HOIATUS! Vale paigutusvalik voib trossi joudlust halvasti méjutada.

Allpool toodud joonistel poolimise suund kehtib Uldiselt nii siledate kui ka soonega trumlite kohta.
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Altpoolt kerimisel

Right hand lay rope: From right to left

Pealtpoolt kerimisel

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

3.5. Péorlemisomadused ja péoritsa kasutamine

Mitme plokiga tosteslsteemidel vale pddrlemiskarakteristikuga trossi kasutamine voib viia ploki pdorle-
miseni ja seetbttu trosside keerumiseni. Sellistel juhtudel voib tdstmist tdsiselt piirata voi isegi peatada.
Kdrge tdstekdrgusega susteemid on selle seisundi suhtes eriti haavatavad.

Trossi p6orlemisomaduste arvestamisel saab hinnata keerdumise tdendosust. Po6rlemisandmete hanki-
miseks pddrduge trossi tootja voi originaalseadmete tootja poole.

Keerdumatute trosside puhul, mille valimised ja sisemised kiud on erinevates suundades on trossi poor-
lemise vbimalus véaiksem kui tavaliste Uhekihiliste trosside puhul.

Poo6rleva koorma ohu piiramiseks téstmise ajal ja personali ohutuse tagamiseks tdstetsoonis on eelistatav
valida keerdumatu tross, mis p&drleb koormuse korral minimaalselt, vt allpool toodud a). Selliste trosside
puhul on p&oritsa kasulikkus selle minimaalse p&orlemise voimaldamine.

Muud keerumis-kindlad trossid, millel on koormuse all pé6rlemisele vahem vastupanu, vt b) all, on
toendoliselt vaja pdoritsa abi, et minimeerida poodrlemisest tulenevat ohtu. Sellistel juhtudel tuleb arvesta-
da, et trossi pddrlemine kahandab trossi tugevust.

Jargnev on kokkuvote pooritsa kasutamiseks vastavalt trossi podrlemisomadustele.

Kus:

* 1 poore = 360°;

°od = trossi nimilabimoot

® Fmin. = trossi minimaalne purunemisjoud
Siis:

a) pborlemisomadust on vahem kui 1 pddret/1 000d tostes koormust, mis on vérdne20% Fmin.
vOib kasutada pdoritsat.

b) pdorlemisomadus on suurem kui 1, kuid mitte Gle 4 p66rde/1 000d t6stes koormust, mis on
vBrdne 20% Fmin. trossi tootja soovituste vastavalt ja / voi padeva isiku ndusolekul voib kasutada
pooritsat;
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c) pboérlemisomadus on suurem kui 4 podret/1 000d koormusel, mis on vérdne 20% Fmin.
pooritsat ei tohiks kasutada.

3.6. Poolimisnurk

Liiga suur poolimisnurk voib pdhjustada trossi liigset kulumist trumli kulgneva &éariku vastu.

Joonised 3 - 2 liiga suur poolimisnurk vbib péhjustada liigset kulumist

Kui trossi poolimisel on suur nurk, siis puutub tross esialgu kokku soone &arikuga. Tross liigub Ule ploki
ja trumli soone pdhja. Seejuures tross nii veereb kui libiseb. Veeremisel pdorleb tross oma telje Umber,
pohjustades trossi [Uhenemist voi pikenemist, mille tulemuseks halvimal juhul trossi struktuursed kahju-
stused. Mida suurem on poolimisnurk, seda enam tross p&orleb.

Poolimisnurk ei tohiks keerdumatute trosside puhul olla suurem kui 2° ja Uhekihiliste trosside puhul mitte
suurem kui 4°.

Markus: Praktilistel pdhjustel ei pruugi méne kraana ja tdstuki konstruktsioon neid soovitatud vaartusi
taita. Sel juhul v6ib see mojutada trossi eluiga ja trossi voib olla vaja sagedamini inspekteerida/vahetada.

Poolimisnurka saab véhendada naiteks:

a) trumli laiuse vahendamine ja / voi trumli I1abim&6du suurendamisega
b) ploki ja trumli vahelise kauguse suurendamine.

Trumlile kerimisel on soovitatav, et poolimisnurk oleks vahemikus 0,5° kuni 2,5°. Kui nurk on liiga véike,
st vaiksem kui 0,5° , kipub tross trumli aariku kulge kuhjuma ja ei naase Ule trumli vastassuunas. Sellises
olukorras saab probleemi leevendada suunamisseadme paigaldamise voi poolimisnurga suurendamise
abil, kasutades selleks rihma- voi poolimismehhanismi.

Kui tross kuhjub, siis langeb see &kiliselt darikust eemale, tekitades trossi I66kkoormuse.
Liiga kdrged poolimisnurgad tagastavad trossi enneaegselt Ule trumli, tekitades trumli &arikute &arde
tthimikud ja suurendades trossi survet pooli keskel.

Isegi seal, kus on ette n&htud spiraalsed sooned, pdhjustavad suured poolimisnurgad paratamatult tros-
sile kahjustusi.
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4. Terastrosside ja nende osade materjali tervise- ja ohutusalane
teave

4.1. Materjal

4.1.1. Uldine

Terastross on komposiitmaterjal ja séltuvalt selle ttubist voib see sisaldada mitmeid erinevaid materjale.
Jargnevalt esitatakse Uksikasjad koigi Uksikute materjalide kohta, mis vdivad moodustada osa trossist.

Saatelehel, arvel voi sertifikaadil toodud trossi kirjeldus ja / voi tahis voimaldab komponentide identifitseeri-
mist. EN 12385 erinevate osadega kaetud terastrosside pdhikomponent on susinikteras, mis véib ménel juhul
olla kaetud tsingi voi tsingisulamiga Zn95/Al5.

Susinikterasest, kaetud terasest voi roostevabast terasest traatidest valmistatud trossi ei loeta tervisele ohtli-
kuks. Hilisemal to6tlemisel, nagu Idikamine, keevitamine, lihvimine ja puhastamine, voib siiski tekkida tolm ja
aurud, mis sisaldavad elemente, mis vGivad mdjutada kokkupuutuvate tbdtajate tervist.

Ulejaanud kolm komponenti on tuum, mis véib olla steel sama tilpi, nagu seda kasutatakse valimiste kiudu-
de puhul voi alternatiivselt kiudaineid (kas looduslik voi stnteetiline); trossi maérdeaine (d); ja vajaduse korral
igasugune sisemine taidis voi véliskate.

4.1.2. Kiulised (pehmed) siidamikud

Terastrossi keskel asuvad stidamikud valmistatakse tavaliselt looduslikust voi stUnteetilised kiust, mis ei
kujuta endast kaitlemisel tervisele ohtu. Isegi valimiste kiudude eemaldamisel (naiteks trossiotsiku val-
amisel) ei kujuta stidamikumaterjalid kasutajale praktiliselt mingit ohtu. Kasutatud trossi puhul on véi-
malik, et tulenevalt senisest kasutusest, eritavad kunstkiust stidamik tolmu ning seda on véimalik sisse
hingata. See on darmiselt ebatdenédoline.

Peamine oht on kuumuses tekkivate aurude sissehingamisel, naiteks kui trossi 16ikab ketasldikur. Nendes
tingimustes tekitavad looduslikud kiud tdendoliselt susinikdioksiidi, vett ja tuhka, stnteetilised materjalid
aga murgiseid aure.

Looduslike kiudude td6tlemine, naiteks poletamisel tekitada ka toksilisi aure.
Sudamike murgiste aurude kontsentratsioon on peaaegu tuhine, vorreldes toodetega, mis tekivad
kuumutamisel muudest algmaterjalidest, nt trossist ja maardeainest.

Kdige tavalisem slnteetiline sidamikumaterjal on polUpropuUleen, kuigi aeg-ajalt voib kasutada ka teisi
polumeere, néiteks polletlleeni ja poluamiidi.

4.1.3. Taite- ja kattematerjalid

Taite- ja kattematerjalid ei kujuta ohtu trossi kasitsemisel selle tarnimisel. Peamine oht on murgiste aurude
sissehingamisel, kui trossi |6ikab ketasldikur.

4.1.4. Trossi maardeainete tootmine

Terastrosside tootmiseks kasutatavad maardeained on tavaliselt tarnitud olekus kasutajale minimaalsed
. Kasutaja peaks siiski olema maistliku ettevaatusega, et minimeerida naha ja silmade kokkupuudet ning
valtida ka nende aurude ja udu sissehingamist.

Terastrosside valmistamisel kasutatakse maéardeainetena suurt hulka dhendeid. Need tooted koosnevad

peamiselt 6lide, vahade, bituumeni, vaikude, geelistavate ainete ja taitematerjalide segudest, mis sis-
aldavad véahesel mééaral korrosiooni inhibiitoreid, okstdatsiooni stabilisaatoreid ja kleepuvuse lisandeid.
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Enamik neist on Umbritseva dhu temperatuuril tahked ja tingimusel, et véalditakse nahakontakti vedelike-
ga, ei kujuta Ukski trossi tavaparase kasutamise korral ohtu.

Nahahaiguste tekkimise véltimiseks tuleks valtida korduvat voi pikaajalist kokkupuudet mineraalsete voi
sUnteetiliste sUsivesinikega ning on oluline, et kéik inimesed, kes selliste toodetega kokku puutuvad,
jargiksid isikliku hugieeni kérgeid ndudeid.

Tootaja peaks:

a. kasutama 0dlile 1&bitungimatuid kindaid;

b. valtima tarbetut kokkupuudet dliga, kandes kaitseriietust;

C. saama esmaabi mis tahes vigastuse korral, olgu see ka kerge;

d. enne sdki, enne tualeti kasutamist ja parast t66d pesema hoolikalt k&si; ja
e. parast pesemist kasutama konditsioneerikreemi, kui see on olemas.

Toodtaja ei tohiks:

f. panna taskutesse 6lised kaltsusid voi tdoriistasid,

g. kasutada mé&ardunud vai rikutud kaltsusid &li nahalt puhkimiseks;

h. kanda 6liga immutatud riideid;

i. kasutada 0li eemaldamiseks nahalt selliseid puhastusvahendeid nagu parafiin, bensiin jms.
4.2. Uldine informatsioon
4.2.1. Té6kaitsemeetmed
a) Hingamisteede kaitse
Uldist ja kohalikku valjatdmbeventilatsiooni tuleks kasutada, et hoida 6hus levivat tolmu voi suitsu allpool
kehtestatud tédkeskkonna norme (OES).
OES-de Uletamise korral peaksid operaatorid kandma heakskiidetud tolmu- ja suitsu respiraatoreid. (OES
dldtolmu jaoks on 10 mg/m? ja sissehingatava tolmu puhul 5 mg/m?3).
b) Kaitsevarustus
Silmaohtu tekitavate toimingute ajal tuleks kasutada kaitsevarustust. Keevitusmaski peab kandma trossi
keevitamisel voi pbletamisel. Vajadusel kasutage kindaid ja muid kaitsevahendeid.
c) muu
Enne tanavariietuseks vahetamist voi s66mist tuleb jargida hea isikliku htgieeni péhimdtteid. Toitu ei
tohiks t66keskkonnas tarbida.
4.2.2. Erakorralised meditsiiniprotseduurid

a) sissehingamine
Viia varske 0hu katte; pdorduge arsti poole.

b) Nahk
Peske kontaktis olnud pindasid hésti seebi ja veega.

c¢) silmad
Tahkete osakeste eemaldamiseks loputage hasti voolava veega vdi silmadusiga; pddrduge arsti poole.

d) Allaneelamine
Ebatéendolisel juhul, kui tross v8i moni selle komponent on alla neelatud, péérduge arsti poole.

4.2.3. Ohutus teave - tulekahju voi plahvatada ohtu

Tahkes olekus ei kujuta trossi terasdetailid tule- ega plahvatusohtu. Olemasolevad orgaanilised elemen-
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did, st maardeained, looduslikud ja sunteetilised kiud ning muud looduslikud voi stnteetilised taiteained
ja kattematerjalid on kuumutamisel suttimisohtlikud

4.2.4. Kasutuselt korvaldamine

Kdrvaldada vastavalt kohalikele eeskirjadele.
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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.

ROPET EX

CertMax

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.

C€

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-

ing link:
www.powertex-products.com/manuals

g -
[=] it

Product compliance and conformity

SCM Citra OY

Asessorinkatu 3-7
[ 20780 Kaarina
Finland

www.powertex-products.com
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