ROPETEX

GB Instruction for use

LV LietoSanas pamaciba

ROPETEX

Steel Wire Ropes

User Manual

A1L2101202X313d0dINN



ROPET EX

ROPETEX Safety Instructions and Information for
Use and Maintenance

Contents
€= 1T - | 3
2. Useand MaintenancCe . .....c.ciitii ittt it e i en e e asanaasasasaasasasnnsnsasnnnnnns 4
2.1. Limitations on use due to adverse environmental conditions . .. .......... . ... 4
2,10 Temperature. . ... .. 4
2.1.2 Use in exceptionally hazardous conditions . . . ... ... ... . . 4
2.2. Before putting the rope into firstuse . . ... ... . . 4
2.2.1. Inspecting the rope and doCcuments. . . ... . . . 4
2.2.2. Storing the rope . . . ..o 5
2.2.3. Checking the condition of rope related parts of the machine or installation . ... ... ... 5
2.3. Handling and installing the rope. . . . ... ... .. . . 6
2.3.1. General. . ... 6
2.3.2. Ropesuppliedinacoil. ... 6
2.3.3. Ropesuppliedonareel . ... ... . . . . .
2.3.4. Cuttingtherope. . . ... 8
2.3.5. Running inthe new rope. . . ... .
2.4, MaiNteENaNCEe . . . . . 9
2.4.1. Inspecting and examining therope . . ... .. ... . .
2.4.2. Discard Criteria . . . . ..
2.4.3. Lubricatingthe rope in service ... ... .. . .. . . . .
3. Ropeselection .......ooiiiiiiii i i i e e s e e e e
3.1. Construction in relation to abrasionand wear. . .. ......... ... .
3.2. Type of core in relation to crushing of the rope atthedrum . ... ... ... ... ... .. ... ... ...
3.3. Wire finish in relation to COrroSion . . .. ... ...
3.4, Direction of lay and type . . .. ...
3.4.1. Connecting ropes to each other (series) or working alongside each other (parallel). . . .
3.4.2. Direction Of COIlING . . .. .o
3.5. Rotational characteristics and use of aswivel . ... ... ... . . ... . .. . ...
3.6. Fleetangle . . ...
4. Material health and safety information on steel wire rope and its components parts ......... 20
4. Material . ..
411, General . ..o
41.2. FIDre COres . . ...
4.1.3. Filling and covering materials . . . ... .. ... .
4.1.4. Manufacturing rope lubricants. . ... ... .
4.2. General information . . ... ...
4.2.1. Occupational protective measures . .. .......... .
4.2.2. Emergency medical procedures . . . ... ...
4.2.3. Safety information —fire or explode hazard . .. ........... ... .. .. . ... . ... ... ...
4.2.4. Disposal .. ...



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 length (~ 6x d)
e Significant external and internal corrosion
® | oose rope structure
e Kinks or flattened areas
e Bends or other deformations
e Wire breaks at end terminations
e 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 randomly in sections See Table 3 for single-layer and parallel-closed
of rope which run through one or more steel ropes and Table 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 breaks in sections | If grouping is concentrated in one or two

of rope which do not spool on and off the drum | neighbouring strands 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



ROPET EX

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.

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, 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.

19



ROPET EX

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. Visparigi

Saja dokumenta ir informacija, kas palidzés jums drosi un pareizi izmantot Ropetex térauda troses. Papil-
dus lietoSanas instrukcija minétajiem standartiem, més atsaucamies art uz katras nozares, spéka esoso
normativo aktu, prasibam.

Ar pilnu atbildibu més pazinojam, ka Ropetex térauda troses atbilst standartiem EN 12385-1 [1dz -10.
Meés neuznemamies atbildibu par sekam, kas saistitas ar produkta drosibu, ja klients veic jebkadas pro-
dukta izmainas vai savienojumus ar neatbilstoSiem produktiem/komponentiem.

Ropetex terauda troses tiek importétas no SCM Citra OY, Juvan Teollisuuskatu 25 C, FI-02920 Espoo,
Somija, un tas izplata tikai Axel Johnson International - Lifting Solutions Group uznémumi.

Informacija par produktu un lietoSanas pamacibas ir pieejamas Seit www.ropetex.com

|zplatitaju saraksts ir pieejams Seit: https://www.powertex-products.com/offices
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2. LietoSana un apkope

2.1. LietoSanas ierobezojumi nelabvéligu darba vides apstaklu déel
2.1.1. Temperatiura

2.1.1.1. Terauda troses

Janem véra maksimala temperattra, ko var sasniegt troses ekspluatacijas laika. Par zemu novértéta tem-
peratlra var izraisit bistamu situaciju.

Troses ar organiskas Skiedras serdi var izmantot pie maksimalas temperattras ne augstak par 100°C.
Troses ar metala serdi, kas sastav no atseviska vijuma vai atseviskas troses, var izmantot [idz 200°C, ka
art janem véra pielaujamas maksimalas darba slodzes samazinajums, kas ir atkarigs no lietoSanas laika
augsta temperatdra un troses diametra.

Darba temperattra no 100°C Iidz 200°C troses izturiba var samazinaties par 10%. Lietojot troses virs
200°C jalieto Tpasas smérvielas, un janem véra lielaks izturtbas samazinajums, neka iepriek$ minéts.
Jasazinas ar troses vai iekartas razotaju.

Darba temperattra - 40°C nelabveéligi neietekmé térauda troses izturibu un nav nepiecieSams darba
slodzes samazinajums; tomeér troses izturiba var samazinaties smérvielas efektivitates dé| zema tempe-
ratara.

Ja trosei ir iestradati uzgali, skat. arr 2.1.1.2.

2.1.1.2. Uzgali

Papildus iepriekSminétajiem troses lietoSanas ierobezojumiem un, ja troses, iekartas vai aprikojuma
razotajs nav noradijis citadi, nedrikst parsniegt $adas darba temperatiras:

e TroSu cilpa ar aluminija Caulu: 150°C
e TroSu cilpa ar terauda Caulu: 200°C
e | jets uzgalis ar svina pildijumu: 80°C
e | jets uzgalis ar cinka pildijumu: 120°C

e |iets uzgalis ar sveku pildijumu — skat. sveku razotaja noradijumus.
2.1.2. LietoSana ipasi bistamos apstaklos
Gadijumos, kad ir zinams par 1pasi bistamiem apstakliem, piem. darbiba jura, cilvéku vai potenciali
bistamu kravu, pieméram, kauséto metalu, korozivu vai radioaktivu materialu pacel$ana, javeic riska
Novertéjums un attiecigi jaizvelas vai japielago darba slodzes robezas.
2.2. Pirms pirmas lietoSanas reizes
2.2.1. Troses un dokumentu parbaude
Sanemot trosi, ta jaizpako, lai parbauditu tas identitati un visparejo stavokli, un japarliecinas, ka trose un
tas uzgalis (-i), ja tads (-i) ir, ir savienojami ar iekartu vai aprikojumu, pie kuras tie japiestiprina ekspluata-
cijas laika.
Piezime: Pamanot acimredzamus iepakojuma vai troses bojajumus, tas jaregistré piegades pavadzime.

Troses razotaja atbilstibas sertifikats jauzglaba drosa vieta, piem. kopa ar celtna rokasgramatu, lai identi-
ficetu trosi, veicot periodiskas parbaudes.

Piezime: Trosi nedrikst izmantot pacel8anai, ja lietotaja riciba nav atbilstoss Sertifikats.
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ROPETEX terauda troses tiek piegadatas ar:

a. Atbilstibas deklaraciju

b. 3.1 Parbaudes sertifikatu saskana ar EN 102044

a. Lietosanas instrukciju (uz spoles)

c. CE markéjumu (uz spoles)
Atbilstibas deklaracija un 3.1. Parbaudes sertifikats ir viens dokuments, un tas ir pieejams intraneta vai
tieSsaistes portala Axel Johnson International Lifting Solutions Group uznémumiem.

2.2.2. Troses uzglabasana

//-\ Térauda troses jaglaba tira, sausa, labi ventilejama vieta. Uzglabajot ara ta
\,\ japarklaj ar udensnecaurlaidigu materialu.

N Trose jauzglaba un jaaizsarga ta, lai uzglabasanas vai novietoSanas laika, ta
netiktu paklauta nejausiem bojajumiem.
f\ Trosi jauzglaba ta, lai ta netiktu paklauta Kimiskam vielam, tvaikam vai citam

koroziju izraisojoSam vielam.

Pie ilgstoSas uzglabasanas, lai noverstu smervielas pazuSanu, ieteicams peri-
odiski pagriezt troSu spoles, 1pasi siltos uzglabasanas apstak|os.
Trosi nedrikst uzglabat vietas ar paaugstinatu temperataru, jo tas var ietekmét troses izturibu.

Nepareizi uzglabajot troses sakotngja trukSanas slodze var ieverojami samazinaties, padarot trosi par
nederigu droSai lietoSanai.

Spoli janovieto ta, lai zem spoles butu gaisa plusma un trose nesaskartos ar gridu. Ltdzu, nemiet vera,
ka térauda troses rulla svars var viegli parsniegt maksimalo EUR paletes celtspéju.

Piezime: a netiek ievérotas iepriek§ minétas prasibas, trose var piesarnoties ar smiltim un citiem netirum-
iem un sakt veidoties korozija vél pirms troses nodosanas ekspluatacija.

Velams, lai spole batu novietota A-ramr vai horizontala vai vertikala stativa, kas spéj drosi izturét troses
un rulla kopé&jo svaru.

Troses regulari japarbauda un nepiecieSamibas gadijuma jaieello.

Mitru spoles iepakojumu janonem.

Japarbauda troses markejums, lai parliecinatos, ka tas ir salasams un atbilst sertifikatam.
Nemot troses no noliktavas japieméro princips “pirmais ieksa, pirmais ara”.

2.2.3. lekartu un skriemelu parbaude

Pirms jaunas troses uzstadisanas ir japarbauda spole, skriemeli un troses aizsargi, lai parliecinatos, ka
tie atbilst razotaja noteiktajam ekspluatacijas prasibam.

Gropes diametram jabat vismaz 5% virs nominala troses diametra. Gropes diametru var izmérit ar radi-
usa Sablonu.

Parbaudiet art skriemelus, lai nodroSinatu to brivu grieSanos.

Faktiskais troses diametrs nekada gadijuma nedrikst parsniegt gropes radiusu. Tinot trosi vairakas kartas
janovérte attiecibu starp faktisko troses diametru un spoles radiusu.

Ja gropes ir parmérigi nodilusas, iespéjams, ka tas var atjaunot. Pirms tam japarbauda skriemelis vai
spole, lai parliecinatos, vai péc apstrades tiks saglabata pietiekama izturiba pamata materialam.

Gropes augstumam jabut apméram 1/3 no térauda troses diametra.
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Par ieteicamajam vertibam un lenkiem, kas attiecas uz skriemelu rievam, tiek pieméroti dazadi standarti:
- 1S016625:2013 (45°-60°)

- DIN15061 (>=45°)

- BS 6570 (52°)

Meés iesakam izmantot JGsu regionam atbilstosu standartu.

45° - 60°
-

1,08 d
-

1,08d

e

T
o
o~
@ N
AJ

Zim. 2-1 gropju diametrs un attalums

Piezime: Kad rievas nodilst un trose tiek saspiesta tas sanos, stieplu kustiba ir ierobezota un troses
Sp€ja saliekties samazinas, tadejadi ietekmeéjot troses veiktspéju.

BRIDINAJUMS! Nodilusi skriemeli ir janomaina/jaatrestauré.

BRIDINAJUMS! Neatbilsto$a spole var izraisit troses bojajumus, [1dz ar to samazinasies troses
kalpoSanas laiks. Ja spoles diametrs ir parak mazs, tas var izraisit troses deformaciju, kas no-
vedis pie priek$laicigas troses izmesanas.

2.3. Troses parvietoSana un uzstadiSana
2.3.1. Visparigi
Troses uzstadiSanu javeic saskana ar detalizétu planu, ko izveidojis térauda troses lietotajs.

Trose ir japarbauda, lai parliecinatos, ka ta nav bojata izkrausanas vai transportésanas laika. Pacelsanas
laika trose nedrikst saskarties ar pacélaja daksam vai kadu citu pacelSanas mehanismu. Izmantojiet
tekstila stropes, lai nesabojatu trosi.

2.3.2. Troses notiSana

Ritulis janovieto uz zemes un jaizritina taisni, nodrosinot, lai trose netiktu piesarnota ar putekliem,
netirumiem, mitrumu vai citiem kaitigiem materialiem.

Nekad nenotiniet trosi no nekustigas spoles - samezgloSanas risks.

Jaritulis ir parak liels, lai to varétu fiziski izritinat, tad novietojiet to uz rotéjoSa / pagriezama stativa, kas
atlaus izritinat trosi. Troses notisanu javeic saskana ar metodem, kas noraditas Att. 2-1 un Att. 2-2. Attéla
2-3 noradita nepareiza troses notisana metode.

Att. 2-1 - pareizi Att. 2-2 - pareizi Att. 2-3 — nepareizi
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2.3.3. Troses partiSana

Uzlieciet titavu uz ass un novietojiet to uz kartigi nostiprinata stativa ta, lai ta varétu rotét un tikt apsta-
dinata, lai izvairitos no parak liela troses garuma notisanas troses uzstadisanas laika.

Ja tinums ir vairakas kartas, var bat nepiecieSams titavu novietot iekarta, kas nodrosina troses pretestibu,
partinot to no titavas uz spoli. Tas tiek darits ar tadu noltku, lai apaks$ejie (un nakamie) uz spoles esosie
troses tinumi batu ciesi nospriegoti.

Padeves spolei jabut novietotai ta, lai uzstadiSanas laika novirzes lenkis batu minimals. Ja trosei veidojas
cilpa, to nedrikst pievilkt, lai neizveidotos mezgls.

Spoles stativu jauzstada ta, lai neveidotos apgrieztais llkums partiSanas laika, t. i., trosei ar augséjo
tinumu nonemiet trosi no padeves rulla aug$dalas, lai troses uztiSana un notiSana batu taja pat rotacijas
virziena.

Spoli nepiecieSams piebremzét lai trose partisanas laika batu visu laiku nospriegota.

Zim 2-4 - neveidojiet apgrieztu likumu Zim. 2-5 - Trosi janoslogo apméram 10% no troses nominalas vilkSanas slodzes

Troses gala atbrivoSanu no padeves rulla vai spoles, ir jakontrole. Nepareiza stiprinajumu nonemsana var
izraisit nopietnas traumas, parliecinieties ka trose nevar patvaligi iztities.

UzstadiSanas laika trose ir jasaglaba sakotnéja stavoklr.

Uzstadot trosi ar vecas troses palidzibu, viena no metodém ir piestiprinat trosu vilkSanas zeki pie abiem
troSu galiem. Zekes atvértajam galam jabat droSi nostiprinatam pie troses. Abus galus jasavieno, izman-
tojot pietiekami izturigu znaugu. Veco trosi var savienot ar pretrotacijas trosi vai art tada pasa vijuma un
rotacijas virziena trosi. Troses uzstadiSanas laika nedrikst izmantot griezuli.

RUpigi kontrolgjiet troses ievilk§8anas procesu, un parliecinieties, ka neviena konstrukcijas vai iekartas
dala nevar sabojat trosi un izraisit kontroles zaudésanu.

Bridinajums: Padeves spole nenodroSina troses pretestibu partisanas laika un, iespéjams, nav

pietiekami spéciga! Ja nepiecieSams nodroSinat troses pretestibu partisanas laika, tad jaizmanto

pietiekami izturiga spole. Citadak, uz celtna spoles troses partiSanu javeic bez nospriegosanas,
maks. janolaiz akis, japiestiprina pietiekams svars (2,5% -5% no troses MBL) un térauda trose ciesi
nospriegosies uz spoles.

2.3.4 Troses grieSana
Ja pie uzstadiSanas trosi nepiecieSams nogriezt, ir nepiecieSams uztit znaugu uz abam pusém no
griezuma vietas lai izvairitos no vijumu attiSanas un tinuma garuma palielinaSanas. Minimalais tinuma

garums nedrikst blt mazaks par diviem trosu diametriem. (attéls 2-6)

Preformétam trosém ir pietiekami uzlikt vienu znaugu katra griezuma pusé (sk. EN 12385-2). Trosém ar
pretrotacijas Tpasibam ir nepiecieSams uzlikt, vismaz, divus znaugus katra griezuma puse.

GrieSanu drikst veikt ar augstapgriezienu griez€jdisku, karsto grieSanu, vai atbilsto§am mehaniskam
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un hidrauliskam skérem, kaut art tas nav ieteicamas, ja troses gals tiks metinats vai lodéts. Péc troses
nogrieSanas znaugiem japaliek savas vietas l1dz troses gals nav sametinats. Griezot trosi, janodrosina
atbilstosa ventilacija, lai izvairitos no troses un tas sastavdalu izgarojumu uzkrasanas. Plasaka informaci-
ja atrodama 4. nodala.

Piezime: dazam trosem ir sintétiska serde, kas, karséjot [1dz temperatdrai, kas ir augstaka par parasto
razoSanas apstrades temperatdru, sadalas un var izdalit toksiskus izgarojumus.

Piezime: Troses ar metala serdi netiek uzskatitas par bistamam veselibai. Turpmakas apstrades laika
(pieméram, grieSanas, metinasanas, slipésanas, tirisanas) var veidoties putekli un izgarojumi, kas var
negativi ietekméet cilvéku veselibu.

Ja grieSanas laika troses gals netiek pareizi nostiprinats, iespéjams, tas novedTs pie troses vijumu at-
fisanas un tinuma garuma palielina8anas. Alternativa grieSanas metode ir grieSana ar karstumu, veidojot
sakausétu konisku troses galu - process, kas nover$ patvaligu vijumu attiSanos.

Att.: 2-6 Znaugu lik$ana pirms grie$anas GrieSana ar abrazivo disk GrieSana ar gazes metinasanu

2.3.5. Trose uzstadiSana

Lai palielinatu troses kalpo$anas laiku, ieteicams péc troses uzstadiSanas un pirms tas lietoSanas
uzsaksSanas trosi dazas reizes ir jaizmegina darbiba paredzamaja kustibas diapazona ar nelielu slod-
zZi (t.i., 10% no darba slodzes (WLL)), lai ta pielagotos faktiskajiem darba apstakliem. Nav pielaujams
izméginat trosi ar pilnu slodzi vai pat uz pusslodzi.

Uztinot trosi uz spoles japarbauda vai trose nepaliek valiga (uztinas nenostiepta) un ta neveido cilpas.
Piezime: Nepareiza troses uztiSana var izraisit nopietnu virsmas nodilumu un troses deformaciju.
2.4. Apkope
2.4.1. Troses parbaude
Tehniskas apkopes, inspicéSanas biezums un brakésanas kritérijiem jaatbilst Siem standartiem:
e Celtnu troses — ISO 4309;
e Pacelaja troses — ISO/FDIS 4344;
e TroSu celiem — EN 12927-7
2.4.1.1. Ikdienas vizuala parbaude
Pirms katras lietoSanas reizes ir javeic troses vizuala parbaude, lai atklatu jebkadas neatbilstibas vai
bojajumus. Parbaudot térauda troses, Tpasa uzmaniba ir japievers troses dalam, par kuram no piered-

zes zinams, ka tas ir paklautas vislielakajam nodilumam un bojajumiem, pieméram, spoles, skriemeli un
uzgali. Parbaudiet ari, vai troses kustiba ir vienmeériga.
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Ja tiek konstatéts kads defekts vai rodas darbibas trauc&jumi, tad nekavéjoties japartrauc troses lietosa-
na un ta ir rGpigi japarbauda kompetentai personai.

2.4.1.2. Periodiskas parbaudes

Periodiskas parbaudes veic kompetenta persona saskana ar iepriekSminétajiem standartiem, un novéro-
jumi jaregistre.

Periodisko parbauzu meérkis ir iegut informaciju, kas palidz izlemt, vai:
a. Trose ir deriga lietoSanai un kad javeic nakama parbaude vai;
b. Trose jaiznem no ekspluatacijas (nekavéjoties vai noteikta termina).

Sis parbaudes biezumu nosaka kompetenta persona, kas nem véra:
a. likuma noteiktas prasibas, pielietojamas attiecigaja valstr;
b. celtna veids un darba vides apstakli;
c. iekartu klasifikacijas grupa;
d. iepriekséjas parbaudes rezultati;
€. pieredze, kas iegUta, parbaudot troses uz lldzigiem celtniem;
f. cik ilgi trose ir bijusi ekspluatacija;
g. lietoSanas biezums;
2.4.1.3. Troses novertéjums
Pielietojot piemérotu novéertésanas metodi, t.i, vizuali un/vai veicot mérijumus, nolietojuma pakapi
noverté un izsaka vai nu procentos (pieméram, 20%, 40%, 60%, 80% vai 100%) attieciba uz konkrétiem

brakésanas kritérijiem vai vardos (pieméram, mazs, vidéjs, liels, loti liels vai iznemt no ekspluatacijas).

Kompetentai personai janoverte visi bojajumi, kas varéja rasties trosei pirms tas izméeginajuma un
nodoSanas ekspluatacija, un noverojumi jaregistre.

1. tabula ir noradits biezak sastopamo nolietojuma pieméru saraksts un to novertéSanas metodes, pie-
meéram, vai tos var izmérit (t. i., skaitot vai mérot) vai kompetenta persona vizuali noverte.

1.Tabula — Nolietojuma veidi un novértésanas metodes

Nolietojuma veidi NovertéSanas metodes

Aréjo stieplu parravumu skaits (ieskaitot tos, kas ir nejausi parrauti, lokals | Saskaitot
troses nodilums, divas paralélas joslas ar parrautam dzislam un tie, kas
atrodas pie uzgaliem vai tuvu tiem)

Troses diametra samazinajums (kas rodas aréja nodiluma/nobrazuma del, |lzmeérot
iek$eja nodiluma dél un serdes nodiluma dél)

Vijuma (-u) IGzums Vizuali
Korozija (aréja un iekseja) Vizuali
Deformacija Vizuali un lzmérot
Mehaniski bojajumi Vizuali
Termiskie bojajumi Vizuali
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2.4.2. Brakesanas kriteriji

Ta ka troses nolietojums biezi rodas no dazadu darbibu kombinacijas, kompetenta persona novéerté
“kop€jo ietekmi”, kuras metode ir atrodama ISO 4309-2017 F pielikuma. Ja kada iemesla de| troses noli-
etoganas atrums ir ievérojami mainijies, to izmeklé un, ja iesp&jams, veic korektivas darbibas. Arkartas
gadijumos, kompetenta persona var iznemt trosi no ekspluatacijas vai grozit brakésanas kritérijus, pie-
méram, samazinot pielaujamo parrauto stieplu skaitu.

Gadijumos, kad garai trose ir sabojats salidzinoS$i iss troses posms, kompetenta persona var izlemt neiz-
mest visu troses gabalu, t.i. nogriezt sabojato troses gabalu un turpinat lietot atlikuso dalu.

Zemak aprakstitie troses bojajumi ir uzskatami par troses brakésanas kritérijiem:

e Parrauta stieple

e | okals troses nodilums

e Deformacijas (cilpu veidoSanas, izdrup$ana vai serdena izvirziSanas vai cita veida bojajumi)
¢ \Vismaz divas paralélas joslas ar parrautam dzislam

e garums (~ 6x d)

e Nozimiga aréja un iekséja korozija

e Valiga troses struktira

e Mezgli (cilpas) vai saplacinajumi

e |zliekumi vai citas deformacijas

e Dzislu parravumi galos

e Stieplu izbidijumi

e Troses diametra samazinajums troses serdes bojajuma dél

e Troses diametra palielinajums

e Troses diametra vienmérigs samazinajums troses nodiluma de|

e Termiskie bojajumi

e Noteikts stieples parravumu skaits un veids, saskana ar zemak noraditam tabulam

2.4.2.1. Parrautas arejas stieples

Parrauto arejo stieplu brakesanas kritériji ir noraditi 2. tabula.

Tabula 2 — Parrauto arejo stieplu brakésanas kritériji

Aréjo parrauto stieplu veids Brakesanas kritériji
1 Stieplu parravumi, kas péec nejausibas prin- Skatit 3. tabulu parasta vai langveida tinuma
cipa rodas dazadas vietas, ja trose iet cauri trosem, ka art 4. tabulu pretrotacijas trosem.

vienam vai vairakiem atbalsta skriemeliem un
notinas no/uz spoles viena karta vai dél lielas
berzes krustpunktos uz spoles ar vairakiem
troSu slaniem.

2 Lokals stieplu nodilums trosei, kas neuztinds | Ja nodilums ir koncentréts viena vai divos
un nenotinas no spoles. slanos, iespéjams, bas jaizmet trose, pat ja
skaitlis ir mazaks par 6d garuma, kas noradi-
tas 3. un 4. tabula.
3 Vismaz divas paralélas joslas ar parrautam Divu vai vairaku stieplu parravumi troses ti-
dzislam. numa (aptuveni vienads ar 6d garumu)
4 Stieples parravumi pie uzgaliem. Divi vai vairaki stieplu parravumi.

Ja troses vijums sastav no individualam stieplém kuras ir apvitas ap serdi viena vai vairakos slanos,
piemeérojiet atbilstoso troses kategorijas numuru (RCN) — skat. dokumentu specifikacijas Ropetex viet-

né - un izlasiet 3. tabula noraditas brakésanas vértibas parrautam stieplem 6d un 30d garuma, kur d ir
nominalais troses diametrs. Ja troses konstrukcija nav noradita, aprékiniet kopéjo stieplu skaitu (saskaitot

visas aréjas stieples, iznemot aizpildosas stieples) un izlasiet 3. tabula noradito brakéSanas vertibu par-

rautam stiepléem 6d un 30d garuma.
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Trosem ar pretrotaciju pasibam piemerojiet atbilstoSo RCN un izlasiet 4. tabula noraditas brakesanas
vértibas parrautam stieplém 6d un 30d garuma. Ja troses konstrukcija nav noradita, aprékiniet troses
kopéjo vijumu skaitu un kopégjo arejo stieplu skaitu (saskaitot visas arejas stieples, iznemot aizpildosas
stieples) un izlasiet 4. tabula noradito brakesanas vértibu parrautam stieplém 6d un 30d garuma.

Tabula 3 - Aréjo parrauto stieplu skaits, kas nosaka parasta un langveida tinuma troses brakésanu (atbil-
sto8i ISO 4309:2017).

Troses Kopégjais aréjo Aréjo parrauto stieplu skaits (b)
kate- stieplu skaits (a) | Troses kartas uz skriemeliem un/vai viena karta |  Vairakas kartas uz
gorijas n uz spoles uztita trose spoles uztita trose (c)
numurs (dazadas vietas parrautas stieples)
RCN Klase no M1 I1dz M4 vai klase nav zinama (d) Visas klases
Parastais tinums Langveida tinums Parastais un Langveida
tinums
Garums Garums Garums Garums Garums Garums
vairak vairak vairak vairak vairak vairak
neka neka neka neka neka neka
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
PIEZIME Troses, kuram ir Seale konstrukcijas aréjas dzislas un kuru stieplu skaits katra slani ir 19 vai
mazaks (pieméram, 6x19 Seale), tabula ir noraditas divas rindas virs tas rindas, kur parasti tiek noradi-
ta konstrukcija, pamatojoties uz arejo stieplu skaitu.
(a) AizpildoSas stieples neuzskata par nesoSajam stieplém un tas nav ieklautas n aprékinos.
(b) Parrautai stieplei jabut diviem galiem (skaitas ka viena stieple).
(c) SIs vertibas attiecas uz troses nolietojumu, kas radas dé| berzes krustpunktos, un novirzes lenka
ietekmes dél (nevis uz tiem troSu posmiem, kuras darbojas tikai uz skriemeliem un netinas uz spolem).
(d) Divreiz uzskaitito parrauto stieplu skaitu var piemérot trosém un iekartam, kuru klasifikacija ir no M5
[ldz M8.
(e) d = nominalais troses diametrs.
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Tabula 4 - Aréjo parrauto stieplu skaits, kas nosaka pretrotaciju troses brakésanu (atbilstosi 1ISO

4309:2017)
Troses Kopéjais aréjo stieplu Aréjo parrauto stieplu skaits (b)
kate- skaits (a) Troses kartas uz skriemeliem | Vairakas kartas uz spoles uztita
gorijas n un/vai viena karta uz spoles trose (c)
numurs uztita trose
RCN (dazadas vietas parrautas
stieples)
Garums vairak | Garums vairak | Garums vairak | Garums vairak
neka 6d (d) neka 30d (d) neka 6d (d) neka 30d (q)

21 4 stieples 2 4 2 4

n<100
22 3 vai 4 stieples 2 4 4 8

n <100

Vismaz 11 aréjas

stieples
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
PIEZIME: Troses, kuram ir Seale konstrukcijas aréjas dzislas un kuru stieplu skaits katra slani ir 19 vai
mazaks (pieméram, 18x9 Seale - WSC), tabula ir noraditas divas rindas augstak par rindu, kur parasti
tiek noradita konstrukcija, pamatojoties uz arejo stieplu skaitu.
(a) Aizpildo8as stieples neuzskata par neso$ajam stieplém un tas nav ieklautas n aprékinos.
(b) Parrautai stieplei jabut diviem galiem.
(c) STs vertibas attiecas uz troses nolietojumu, kas radas de| berzes krustpunktos, un novirzes lenka
ietekmes dé| (nevis uz tiem troSu posmiem, kuras darbojas tikai uz skriemeliem un netinas uz spolem).
(d) d = nominalais troses diametrs.

2.4.2.2. Troses diametra samazinajum

ROPETEX térauda troses tiek razotas ar nominala diametra pielaidi. Troses diametra samazinasanos,
jasak merit no atskaites diametra, kas jaregistré uzreiz péec troses uzstadiSanas, bet pirms troses
nodoSanas ekspluatacija. Ja nominalais diametrs nav zinams, var izmérit diametru pie troSu gala un
uzskatlt to par atskaites diametru.

Formula diametra samazinajuma aprekinasanai: [(dref — dm) / d] * 100%

kur

dref = atskaites diametrs

dm = izmérttais faktiskais diametrs
d = nominalais diametrs
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Parasta tinuma trose ar Skiedras serdi ir jaiznem no ekspluatacijas, ja rezultats ir >=10%
Parasta tinuma trose ar metala serdi vai slegta tinuma trose ir jaiznem no ekspluatacijas, ja rezultats ir >=7,5%
Pretrotacijas trose ir jaiznem no ekspluatacijas, ja rezultats ir >=5%

Ja troses diametrs ir batiski un acimredzami samazinajies, t.i., “iekrituso stieplu” gadijuma, trose neka-
vejoties ir jaiznem no ekspluatacijas.

2.4.2.3. PartrikuSas stieples

Stieplu partruk8anas rezultata, trose nekavejoties jaiznem no ekspluatacijas.

2.4.2.4. Korozija

Korozija vairak izpaudisies agresiva vidé, pieméram, jaras vidé. Korozija galvenokart liecina par nepi-
enacigu troses apkopi vai nepietiekamu smeérvielu. Korozija var batiski ietekmét troses izturibu un eks-

plutacijas laiku.
ISO4309-2010 sniedz norades par brakéSanas kritérijiem, kas attiecas uz koroziju:

@réja korozija, ko var notirt Nav jaizmet
Aréja korozija ar rupju troses virsmu 60% brakis
Aréja korozija ar izspiestam un valigam stieplem iznemt no lietoSanas

Acimredzama iek$¢gja korozija (t.i., redzama caur lGzuma vietam) iznemt no lietoSanas

2.4.2.5. Vilnveidiga troses deformacija

Vilnveidiga troses konstrukcijas deformacija noved (laika gaita) pie nevienmériga slodzes sadalijuma. Ja
tiek konstateéta vilnveidiga troses konstrukcijas deformacija, trosi jaznem no lietoSanas.

2.4.2.6. Deformacija

PiepuUtusies trose nekavéjoties jaznem no lietoSanas vai, ja atlikust troses dala ir laba stavokli, sabojato
posmu var nogriezt un turpinat lietot atlikuso dalu.

2.4.2.7. Vijumu izvirzijumi

Troses ar vijuma serdes vai stieplu izvirzijumu nekaveéjoties jaznem no lietoSanas vai, ja atlikusi troses
dala ir laba stavokli, sabojato posmu var nogriezt un turpinat lietot atlikuso dalu.

2.4.2.8. Stieplu izbidijumi
Troses ar dzislu izbidijumiem, kuri veidojas grupas, troses skriemelu gropes del, nekavéjoties jaznem

no lietoSanas. Ja ir izvirzita tikai viena stieple, to var nonemt, saliekot, [1dz ta saplist, lai ST stieple neboja
paréjas stieples. Skatit att. 2-8.

Attéla 2-8 izbidijusos stieplu iznemsana
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2.4.3. Troses elloSana

RUpnica trose tiek apstradata ar smervielam, lai noverstu troses atru nolietoSanos. Parasti ar S0 smérvielu
pietiek, lai aizsargatu trosi no korozijas parvadasanas un uzglabasanas laika un uzsakot troses lietoSanu;
tomer, lai iegUtu optimalu troses veiktspéju, rekomendéjams apstradat troses ar smérvielam, kuru tips ir
atkarigs no troses lietoSanas apstakliem. Troses lietoSanas laika stieples trinas cita pret citu, bet elloSana
samazina stieplu berzi.

Ir svarigi art regulari apstradat trosi ar smervielam. Intervali ir atkarigi no lietoSanas apstakliem.

BRIDINAJUMS! Trosei, kas nav apstradata ar smérvielam vai ir nepareizi apstradata, ir ievérojami
1saks kalpoSanas laiks.

o 200%

;% 150% g

% 100% /
= =

Unlubricated Lubricated Lubricated +
Dalithrinatad

2-9. Attéls Troses elloSanas nozime

Apkopes smérvielai jabat saderigai ar originalo rapnicas smérvielu. Skatiet troses vai aprikojuma razotaju
noradijumus.

Tipiskas smérvielu uzklasanas metodes ir smerésana ar birsti, uzpilinaana, izsmidzinaSana ar aerosolu
vai zem augsta spiediena. PEdéja metode paredzeta smérvielas iespieSanai trosé zem augsta spiedie-
na, vienlaikus notirot trosi un nonemot mitrumu, atlikuSo smérvielu un citus netirumus.

Smeérvielas nelietoSana var novest pie troses izturibas samazinasanos un, sliktakaja gadijuma, izraisit
iekS€jo koroziju.

Parmériga un nepareiza smérvielas uzkla8ana var izraisit netirumu uzkrasanos, kas var izraisit troses,
skriemela un spoles bojajumus, ka art apgratinat troses novertéSanu atbilstosi brakésanas kritérijiem.

3.Troses izvele
3.1. Troses konstrukcija
Ejot cauri skriemelim, trose uztinas uz spoles vai iet caur abrazivu materialu vai gar to, trose nodilst.

Ja ir zinams, ka nodilums ir galvenais troses nolietoSanas veids, jaapsver iespéja izveléties trosi ar péc
iespéjas lielaka diametra aréjam dzislam, ka art janem veéra, vai trose tiks paklauta liekSanas slodzei.

Langveida tinuma trosém (ar nosacijumu, ka abi troses gali ir nofikséti, augstas rotacijas 1pasibas del) ir
lielaks dilSanas laukums, kad trose tiek lietota, tadejadi Sada trose varétu kalpot ilgak.

Piezime: lai gan paredzams, ka nodilst galvenokart aréjais stieplu slanis, trosu serde un iek&€jais slanis
art var nodilt.
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Bridinajums! Nepareiza troses izveéle var novest pie troses darba muza saisinaanas, vai ari pie
celSanas iekartas bojajuma.

3.2. Serde

SaspieSana var notikt vairaku iemeslu dél, bet, visticamak, kad trose tiek paklauta tinumam uz spoles
vairakas kartas. Tinot trosi uz parastas spoles veidosies lielaks spiediens neka uz rievotas spoles. Troses
ar Skiedras serdi nedrikst izmantot, ja tinumus ir vairakas kartas.

Troses ar metala serdi un specialas terauda troses (kompaktétas) ir izturigakas pret saspieSanu un de-
formacijam.

Zim. 3 7 Tinums vairakas kartas (piemérs)
3.3. Stieple

Ja ir zinams, ka korozija ir galvena nolietoSanas metode, ieteicams izmantot cinkotu vai neriséjosa térau-
da trosi (Zn95 / Al5).

Jaapsver iespéja izveléties trosi ar péc iespgjas lielaka diametra arejam dzislam, ka art janem veéra, vai
trose tiks paklauta liekSanas slodzei.

Trose ar lielu daudzumu maza diametra stiepléem ir vairak paklauta korozijai neka trose ar lielaka diame-
tra stieplem.

3.4. TrosSu tinums
3.4.1. Troses savienoSana

Ja uzstadisanas vai darbibas laika ir nepiecieSams savienot vienu trosi ar otru, ir svarigi, lai tas batu vie-
na un ta pasa tinuma un veida, piem. labgjais parastais tinums (sZ) uz labé&jo parasto tinumu (sZ).

Piezim: Savienojot kreisa tinuma troses ar labgja tinuma trosém, tas izraisis troses grieSanos un stieplu
attiSanos slodzes laika. Pitam trosem pinumi atversies un atdalisies.

Ar greiferiem un konteineru celtniem jaizmanto kreisa tinuma troses, kas darbojas blakus labéja tinuma
trosei (t.i., paraléli), lai izhdzinatu abu troSu rotacijas efektu.

3.4.2. Vijums

Ja iekartas lietoSanas instrukcijas nav noradits citadi, vijuma virzienam jabut atbilstosi zemak redzama-
jiem attéliem.

Troses tiSanas virziens uz spoles un nostiprinajuma vieta ir faktori kas nosaka vai jalieto trose ar kreiso,
vai labéjo tinumu. Javadas péc sekojosa principa:

- Rievas uz spoles ar labé&jo vitni - kreisa vijuma trose.
- Rievas uz spoles ar kreiso vitni - labéja vijuma trose.

A UZMANIBU! Nepareiza vijuma troses izvéle var negativi ietekmét troses veiktspéju.
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Zemak redzamos attélos vijumu virziens attiecas gan uz gludam, gan rievotam spolem.

Apaks$ejais tinums

Right hand lay rope: From right to left

Augs€jais tinums

Q 7
: i:‘ i
Right hand lay rope: From left to right Left hand lay rope: From right to left

3.5. Pretrotacijas 1ipasibas un griezula izmantoSana

Lai sasniegtu péc iespé&jas mazaku rotaciju pie lieliem pacelSanas augstumiem, tiek lietotas troses ar
pretrotacijas Tpasibam.

Pretrotacijas trosém, kuram katrs slanis ir savits uz pretejo pusi, (i) griezes moments, kas rodas slodzes
laika, kad abi troses gali ir fikséti un rotacija ir noversta vai (ii) rotacija zem slodzes, kad viens troses gals
var brivi griezties, bus daudz mazaka neka trosém ar vienu slani.

Lai ierobezotu kravas rotacijas bistamibu pacelSanas laika un nodroSinatu personala drosibu celSanas
zona, ir ieteicams izveléties pretrotaciju troses, kas, slodzes laika, rotés tikai minimali sk. A) punktu zem-
ak. Griezula izmanto$ana var novérst troses grieSanu, kas rodas pie skriemela vai spoles.

Trosém ar mazako pretrotacijas izturibu, slodzes laika, sk. B) punktu, visticamak, bds nepiecieSams
griezulis, lai mazinatu risku. Tomér §ados gadijumos jaatzist, ka parmériga troses rotacija var negativi
ietekmét troses veiktspéju un var art samazinat troses trik8anas slodzi, kuras lielums bus atkarigs no
izvéletas troses rotacijas Tpasibam un paceltas kravas svara.

Sis ir kopsavilkums par visparigiem noradijumiem par griezula izmanto$anu, atbilstosi troses rotacijas
Tpasibam.

Kur:

® 1 apgrieziens = 360°;

o d = nominalais troses diametrs

® Fmin = troses minimala trukSanas slodze
Ja:

a) rotacijas aplis ir mazaks vai vienads ar 1 apgriezienu/1 000d celSanas slodze, kas atbilst 20% Fmin
griezuli var izmantot.

b) rotacijas aplis ir lielaks par 1 apgriezienu, bet ne vairak par 4 apgriezieniem/1 000d Icel$nas

slodzes, kas atbilst 20% Fmin, tad griezuli var izmantot, ieverojot trosu razotaja ieteikumus un/vai
sanemot kompetentas personas atlauju;
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c) rotacijas aplis ir lielaks par 4 apgriezieniem/1 000d pie slodzes, kas lidzvértiga 20% Fmin, tad
griezuli nedrikst izmantot.

3.6. Novirzes lenkis

Parak liels novirzes lenkis var izraisit stipru troses nodilumu pret blakus €so$o tinumu uz spoles.

Zim 3-8 parak liels novirzes lenkis var izraisit stipru nodilumu

Ja, trosei ieejot skriemell, pastav novirzes lenkis, ta sakotngji saskaras ar gropes atloku. Turpinot
slidét pari skriemelim, ta virzas uz leju pa atloku. To darot, trose gan ripos, gan slidés, skat. RipoSanas
rezultata trose griezisies ap savu asi, kas var izraisit troses tinuma saisinasanu vai pagarinasanu, ka
rezultata samazinasies troses izturiba pret nodilumu un sliktakaja gadijuma — troses bojajumi stieplu
izbidijumu vai serdes izvirzijuma veida.

Palielinoties novirzes lenkim, palielinas ari rotacija.

Pretrotaciju trosém novirzes lenkis nedrikst bat lielaks par 2° un parastam trosem lielaks par 4°.

Piezime: Praktisku iemeslu dé| dazu celtnu un pacélaju konstrukcija var neatbilst §im ieteicamajam
vertibam. Tada gadijuma tas var ietekmét troses lietoSanas laiku un, iespéjams, trose bls japarbauda
biezak.

Novirzes lenki var samazinat, pieméram:

a. Samazinot spoles platumu un / vai palielinot spoles diametru;
b. palielinot attalumu starp skriemeli un spoli.

Tinot trosi uz spoles novirzes lenkim jabat no 0,5° lldz 2,5°. Ja lenkis ir mazaks par 0,5°, trose sliecas uz
augsu un nevirzas atpakal pretéja virziena. Saja situacija problemu var mazinat, uzstadot “kicker” ierici
vai palielinot novirzes lenki, ar skriemeli vai tiSanas iekartu.

Parak lieli novirzes lenki radis spraugas starp troses tinumu kartam, ka art palielinas spiedienu krust-
punktos.

Pat, ja tiek nodroSinata rievota spole, lieli novirzes lenki noteikti novedis pie mehaniskiem bojajumiem
vietas, kur stieples trinas cita pret citu. Tas rada troses bojajumus, tacu to daudzumu var samazinat,

izveloties Langveida vai kompaktéto trosi.
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4. 4. DroSibas informacija par terauda trosém un to sastavdalam
4.1. Materials

4.1.1. Visparigi

Térauda trose ir kompozitmaterials, un atkariba no tas tipa, trose sastav no dazadiem elementiem.
Zemak ir sniegta informacija par visam troSu sastavdalam.

Troses apraksts un / vai apziméejums, kas noradits piegades pavadzimeé, rékina vai sertifikata, lauj identificét
no ka sastav trose.

Térauda troSu galvena sastavdala, uz kuru attiecas dazadas EN 12385 dalas, ir oglekla térauds, kurs varétu
bat parklats ar cinku vai cinka sakausejumu Zn95 / Al5.

Oglekla terauda, cinkotas vai nerds€josa térauda troses, netiek uzskatitas par bistamam veselibai, ja tas neti-
ek apstradatas. Tomer turpmakas apstrades laika, piemeram, grieSanas, metinaSanas, slipésSanas un tirisanas
laika, var veidoties putekli un izgarojumi, kas var negativi ietekmét cilveku veselibu.

Paréjas tris sastavdalas ir serde, kas var bt no metala, plastikata, vai organiskas Skiedras; troses smérviela;
un jebkurs starpslanis vai apvalks.

4.1.2. Skiedras serde

Skiedras serdes parasti tiek razotas no organiskas vai sintétiskas $kiedras, un atrodoties térauda tro$u
nonemts (pieméram, lejot troSu uzgali), serdes materials praktiski neapdraud lietotaju, iznemot, ja izman-
tojot trosi, netika lietotas nekadas smérvielas vai smagu darba apstak|u rezultata, iekSeja serde ir nodilusi
un tika ieelpoti sadalijusies Skiedru serdes putekli, lai gan tas tiek uzskatits par |oti maz ticamu risku.

Galvenais risks ir karstuma radito izgarojumu ieelposana, piemeram, ja trosi griez ar augstapgriezienu
griezéjdisku. Sajos apstaklos organiskas Skiedras, visticamak, izdalis oglekla dioksidu, adeni un pelnus,
savukart sintétiskie materiali varéetu radit toksiskus izgarojumus.

Dabiska Skiedra, apstradata ar pretpuves lidzekliem vai citam aizsargajosam kimiskam vielam, var radit
toksiskus izdalljumus termiskas apstrades laika.

Toksisko izgarojumu koncentracija no serdém ir gandriz nieciga salidzinajuma ar izgarojumiem, kas
rodas, karséSanas laika no citiem materialiem, pieméram, stieples vai troses smérvielas.

Visizplatitakais sintétiskas serdes materials ir polipropiléns, lai art dazkart tiek izmantoti citi polimeéri, pie-
méram, polietiléns un poliamids.

4.1.3. Starpslanis vai apvalks

Starpslanis vai apvalks neapdraud cilvéku veselibu, ja trose netiek apstradata. Galvenais risks ir toksisku
izgarojumu ieelpoSana, ja trosi griez ar augstapgriezienu griezéejdisku.

4.1.4. Troses smérviela

Terauda troSu razoSana izmantotas smeérvielas parasti rada minimalu apdraudéjumu lietotajam, ja trose
netiek apstradata. Tomeér lietotajam badtu japievers pienaciga uzmaniba, lai samazinatu smérvielu kontak-
tu ar adu un acim, ka art jaizvairas no tvaiku un puteklu ieelpoSanas.

Terauda troSu razo$ana tiek izmantotas vairakas smeérvielas, kas galvenokart sastav no ellas, vaska, bitu-

mena, sveka, recinnataja un pildvielu maisijumiem ar nelielu korozijas inhibitoru, oksidacijas stabilizatoru
un lipiguma piedevu koncentraciju.
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Lielaka dala no smérvielam apkartéjas vides temperatra ir cietas, un ar nosacijumu, ka tiek novérsta
adas saskare ar tiem, tie neapdraud normalu trosu lietoSanu.

Lai noverstu adas bojajumus, jaizvairas no atkartotas vai ilgstoSas saskares ar mineraliem vai sintétiski-
em ogludenraziem, un ir svarigi, lai visi lietotaji ievérotu augstas personigas higiénas prasibas.

Darbiniekam obligati:

a. javalka ellas necaurlaidigus cimdus;

b. jaimanto aizsargapgeérbu, jaizvairas no saskares ar ellu;

C. jasanem pirmo palidzibu, lai art cik viegls nebdtu ievainojums;

d. pirms tualetes apmekléesanas, pirms ésanas un péc darba vienmér rapigi jamazga rokas, un
pPEc mazgasanas jaizmmanto kondiciongjoSo kremu, ja tads ir

Darbinieks nedrikst:

€. péc mazgasanas jaizmanto kondiciongjoso kremu, ja tads ir.
f. likt kabatas ellainas lupatas vai instrumentus;

g. izmantot netiras lupatas ellas nonem$anai no adas;

h. valkat ar ellu sasmérétu apgerbu;

i. lietot skidinatajus, lai notiritu ellu no adas.

4.2. Vispariga informacija
4.2.1. Darba aizsardzibas pasakumi

4.2.2. Neatlieckama mediciniska palidziba

a) leelposana
Parvietot svaiga gaisa; sazinieties ar arstu.

b) Ada
Labi nomazgajiet saskares vietas ar ziepém un udeni

c) Acis
Noskalojiet ar tekoSu udeni; sazinieties ar arstu.

d) Norisana
Maz ticams bet ja troses vai tas dalinas ir noritas, sazinieties ar arstu.

4.2.3. DroSibas informacija - ugunsgréks vai eksplozijas risks

Cieta stavokli terauda troses sastavdalas nerada aizdegsanas vai spradzienbistamibu. Klat esosie
organiskie elementi, t.i., smérvielas, organiskas un sintétiskas skiedras un citi organiskie vai sintétiskie
aizpildiSanas un iepakojuma materiali spé&j uzturét uguni.

4.2.4. IznicinaSana

Jaiznicina saskana ar vietéjiem noteikumiem.
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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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