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Module - 03
Lecture — 11
Steel Wire Rope Maintenance

In the last class, we discussed about the wire ropes, Steel Wire Ropes, how they are used in
the mining industry and we will be doing more with wire rope when we will be discussing
about the rope haulage system and winding system. There we will have to do some of the
wire rope calculations, but as a general understanding let us talk about that what type of

problems are faced in steel wire ropes and then how they are maintained.
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Steel Wire Rope:
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1. Introduction to wire ropes maintenance e
2. Toreveals the wire rope problems and their causes. Recent developments ¢

in rope monitoring and non-destructive testing (NDT) of wire ropes are
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So, our objectives of today's lecture is just to introduce the wire rope maintenance and then to
reveal the wire rope problems, their causes and then what are the recent developments in the

non-destructive testing of ropes.

So, just to refresh that you have studied already that the wire ropes are constructed with either
fiber rope or fiber core rope or steel core rope and also, we know that right hand lay rope and
the left hand lay rope depending on this how the wires in the rope and the ropes in the wire

are laid, depending on that we have got this ordinary lay and Lang’s lay.

These are things we have discussed. Now, this rope when they will be working what is the
working conditions in the mining industry? Full of dust, humid and in a very difficult work
conditions the wire ropes will be applied. So, what type of problems may arise and then how

they will have to be overcoming?

So, one thing is very important that as because these are all made of steel, they will be
subjected to the problems normally the steel go that is it can be affected by corrosion, it will
be affected by wear and tear, it will be there can be misuse, there could be if the load
depending on the load it can break and depending on different type of abuse these wires may
be getting damaged or separated, the strength of the rope may get deteriorated and then we

will need to test it.

Now whether this what is the strength of it can be tested by destructive testing by making it to
break, we can find out the breaking load, but whether the internal conditions are properly
working or not that can be found if we do some non-destructive testing. That means, while
the rope is in service, we need to do some instrumentations in the wire rope, so that we can

know what is the condition of it.
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After going through this lesson you will be able to:

* dentify common problems of rope
* Select correct direction of laying rope on drum

* Explain the requirements of wire rope
lubrication

So, we will be addressing these issues, so that after attending this class you will be able to
identify some common problems of rope and also, you will be able to select that what will be
the how we will have to keep it, so that the problems are less that is how you will be handling
the wire rope and also what how will be lubricating whether there is a lubrication why it is
necessary; because there is a there will be a movement of the strand to strand wire to strand
and that is why a lubrication is necessary in case of wire rope. We will be discussing these

issues today.
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TYPICAL PROBLEMS OF WIRE ROPES

With the severity of uses the wire ropes may get damage
pausing high safety risk due to on job failure. Al A0
End of a failed rope
* Wear of the external wires and wire coming out of
strand L —
* Failure of a strand
* Rupture of the wire Excessive wear

* Excessive elongation and thinning at a specific location

Rope break due
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Now what are the typical problem what a wire rope face? It is with the severity of the uses of
these wire ropes may get damaged and it may pose a high safety risk due to and then in the
job, it can fail and you know that depending if the rope breaks or it fails, then there could be a

disaster also.

So, wear of the external wires and wires coming out of strand this is one problem that may
takes place because if the wires from a strand get peeled off and then they will be just taking
out like that with a number of wires if get cut. That means, the whole rope strand will get
reduced and sometimes the whole strand, a particular strand may get damaged, then the
thicken that is your the diameter of the rope for a particular portions may get weaken and that

becomes a weak point in the wire rope.



So, sometimes the wires may rapture or sometimes there could be additional elongations. So,
this type of problem are there in case of in our wire ropes. So, the typical problems of wire
ropes that you can find out sometimes there could be as in the figure you can see that the end
of the rope failed. They say it raptured and then this your a particular with the all the wires

and the strands got separated out. This is a failed rope you can see over there.

Now, this is depending on the type of use. Many a times a wire rope will be subjected to very
severe uses. So, the external wires and the wire can come out of the strand. This type of
problem is there now the failure of the strand, rupture of the strand and that excessive
elongations that may lead to and then you can see in this figure how excessive wire has taken

place. So, because of that wire that rope strength has got reduced over here.

So, also that a wire rope can as I just it can be jumping out of the if that there is a breakage in
the wire rope when it is running moving over the sheave, it can come out of the sheave and
then it will be falling on the side and then, it will get that is rubbed differently and then the

wire will get damaged.

Sometimes there will be of course due to repeated use that they undergo fatigue and then over
some sheaves if they are not of the proper diameter, then there will be more stress developed
in the wire ropes and they may fail. Sometimes the rope breakout due to extensive strain.
Because of the strain that they have got elongated and then there is a breakage of the wire

rope over there.
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Now such type of problems can also be there say you have got a clock that is your corkscrew
type deformation. The rope is getting deformed, then bridge that is a birdcage formation. That
means, these strains are coming out of it and they are forming as a cage like things and then

these portions will get weaken and then their rope will be ultimately damaged from here.

Then sometimes a protrusion or a deformed core strand that is inside the core is getting
damaged. As a result it is getting swelled up and our whole wire rope is getting damaged like
this. Sometimes small wires of the strand are coming out and forming small small loops you
can see over there that is called looping and sometimes a strand is getting flattened and then
by that it is the gap between two strands, they get come out as a result the rope is getting

weaken and it can fail.



And sometimes depending on the use you can have a cleanse or tightening of the rope sling
formations. This type of formation will be there and then these are that wherever there is this

band that it get tensed differently and then you can start getting a issue which can lead to

failure of the rope.
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Problems Faced by the Wires

The rope failure is preceded by failure of the wires in the wire rope.
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* Bending fatigue

* Torsion break

* Sheared and cut ]
* Hammering fatigue (due to vibration) M l N \%

* Severe corrosion and moderate load -

* Plastic wear (jammed wire)
* Corrosion fatigue and abrasive wear.

Now, sometimes this is the wires which are forming the strain that you can in the previous
diagram you have seen these are problems in the strands, these are the problems in the

strands.

Now in that wires which is forming the strand, they may also go undergo different type of

failure that is your due to the overload, they may go a tensile failure, sometimes the bending



fatigue because repeatedly the wires are exactly moving over the sheave and the drum there it

is repeated banding, it gives a bending fatigue.

Sometimes it may undergo torsional break, sometimes there may be a shear and cut,
sometimes you can get the due to the vibration, a hammering fatigue may take place because
of that vibrations in between that is on the sheave or the wire to that is your wire and the
sheave. There will be a hammering action because of the vibrations taking place during this

movement of it.

Then there is also a plastic wire that is a when a jammed wires get jammed and that is a
plastic deformations in the wires may takes place, then corrosion fatigue and abrasion wire is
also there. So, there are different types of the you can see some of the damaged wires figures
that is exactly if it is a tensile failure, you can find out that due to the overload there is a

thinning part of it. It has got elongated and then failed.

Sometime due to bending fatigue a different type of wires that damage you can see then
torsion break, you can see sometimes even you can see when you are taking a small wire and
then you to give a twisting and all after sometime it get failed. So, the similar things may
happen in your wire ropes also. Shearing and cut, this is under different uses conditions it
may get a cut type of things, so that corrosion is also one of the main problem you may find in

different application situations.
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Avoiding Problems in Wire Rope

One must avoid the following:
* Twist, Loop or Kink of wire rope. * Poor or No Lubrication.

* Moisture, Dust and Acid or Sulphur  * Heat Influence.

il gae: + Wrong Fitting and Spooling on the
* Overload. Drum.
* Crushing of hammering. * Excessive Fleet Angle.

* Severe or reverse bending(S-Bending). * Vibration.

* Too small Sheaves, Drums and Guide * Obstacles, Sand and Grit on the surface
Rollers. of operating line.

* Hard rolling of Sheaves and Rollers.  * Shock - Too fast start or Stop
+ Worn Groove, Broken or Soft Sheaves

and Rollers.

So, what we can do? That means, such type of problems are there in the wires and the strands.
So, we will have to be careful in handling the wire ropes and then particularly the clink will
be formed when you are taking out of the reel and then fitting it at that time, you need to take
extra care. So, twist loop or kink of the wire should be avoided. If you can avoid certain
situations, then your the maintenance of wire rope is basically avoiding the problematic

situations.

You take utmost care say for example, moisture dust and sulphurous or hume gas conditions
depending on the uses. Of course, in mining you get mainly the sometimes the mine water
which may be having very low pH value under that conditions the if the wire rope say
particularly the haulage wire haulage rope and all if it is running through that type of watery

conditions, it may get damaged.



So, you will have to be careful about it and you must not overload when you determine that
we will be discussing those while studying the transportations like by rope haulage and all.
We will be doing the calculations how to determine the diameter and how to determine the
material of the wire. Now, that means every installation there is a specific your prescription
that it can be used only in that load conditions, you must not overload. It is clearly

understanding.

Similarly the crushing and hammering action should not take place, severe reverse bending
should not be there that as bending you must avoid, then the two small sheaves drums, then
guide rollers should not be used. If you bend it on a small diameter, then this exactly they it

will get more tensed.

So, that is why the diameter of the rope and the diameter of the drum, their ratio as prescribed
should be utilized. You avoid using smaller diameter sheaves, hard rolling and rolling of the
sheaves and the rollers sometimes on which the rope will be moving, that surface should not

be very hard.

So, if it is very hard definitely that will not wire, your rope will get wired out. So, it is better
to use certain form of liner that which will be exactly getting worn out and you can change
that sheave easily, but then the wires will be protected then because laying of the wire rope
and then putting it into service. That is also a tedious and lengthy operation. So, you should

increase the life of the wire rope as much as possible.

Then worn grooves, broken soft sheaves and rollers if you are having some worn parts are
being used, there can be sharp edges which may cut the wire and that damage may take place.
So, that is why while using the wire rope all the components of the wire rope system should

be seen that there is no sharp edges are getting entangled with the passes of the wire rope.

Similarly, there is a need of lubrications in the wire rope. If your wire rope is not properly
lubricated, then also damage will be there. Now the lubrications of wire rope, it is done

during the manufacturing. When you are manufacturing that as I said that there are a fiber



core wire rope or steel wire rope strand as a core; now during the manufacturing itself there is
a lubricant is kept over there, but then there is also need of re-lubricating depending on the

type of use.

Sometimes you might have seen in some cranes and all they apply this your cadmium
compound over the wire rope. You may see a black color material or sometimes even the
grease they put it. So, those how they will have to be applied for that also different methods

are there which when you are particularly applying, you need to see the ropes should not run

very dry.

And then heat influence some you should not avoid that the there should not be the
lubrication. One main job is also between the sheave and the wire rope. If it is moving over
there, there is a friction and it will generate heat, the lubricant is taking away that heat. So,
you should see that there is no point of the passes or path of the wire rope, a heat generation

takes place because that will be damaging your wire rope.

Similarly, you should be do the proper fitting the groves in when your rope will be moving on
a drum, you can see wire rope used on the winch or wire rope in a drum or in you might have
seen in mind winder when there will be winding drum and then there will be a sheave. Now
from the in the winding drum that your rope will be moving say this is in your in case of your

winding drum.
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DIRECTION Of lay

* The choice of the correct direction of lay is essential for the proper
functioning of a reeving system. A wrong direction of lay leads to
torque build-up, spooling problems and structural changes

One layer spooling: For drums with one layer, the following applies: right hand drum - left
hand rope, left hand drum = right hand rope

Multiple layer spooling: With multiple layer spooling, the direction of spooling changes
from layer to layer. So the direction of lay of the rope would also have to be changed from
layer to layer. Here, the direction of lay should be chosen for the layer which is working the
most: right hand layer - left hand rope, left hand layer - right hand rope

Multiple part reeving: In a multiple part reeving system, the influence of the fleet angles
between the sheaves is often greater than the influence of the drum. In this case, the
direction of lay of the rope should be chosen depending on the direction of the reeving:
right hand reeving - left hand lay rope left hand reeving - right hand lay rope

"
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righthand drum -
Tefthand ay rope
1fyourave your fnge ockise,the drum(reeving
system) s right hand, and needs alethandlayrope

left hand drum -

tighthandlay rope
If you move yourfinger counter-clockwise,
drum (reeving system)islft hand, and nee
right hand ay rope
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Avoiding Problems in Wire Rope

One must avoid the following:
+ Twist, Loop or Kink of wire rope. * Poor or No Lubrication.

* Moisture, Dust and Acid or Sulphur  * Heat Influence.

i g, + Wrong Fitting and Spooling on the
* Overload. Drum.
* Crushing of hammering. * Excessive Fleet Angle.

* Severe or reverse bending(S-Bending). * Vibration.

+ Too small Sheaves, Drums and Guide ¢ Obstacles, Sand and Grit on the surface
Rollers. of operating line.

* Hard rolling of Sheaves and Rollers.  * Shock - Too fast start or Stop
* Worn Groove, Broken or Soft Sheaves

and Rollers.

You will find that in case of your using a winder drum and then the sheave depending on the

location of the drum and the sheave.
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Suppose you are having this drum and then we have got a sheave over here. So, now this wire
rope will be going from the drum and to the sheave. So, there is an angle that is from the
sheave to the edge of the wire rope which is called a fleet angle and then, the in the groove

where the wire rope will be there, there is also a groove angle.

Now, if these are not properly matched and when the rope will be going from the drum to the
sheave, at that time on the groove edge it may that give a rubbing actions. So, that is why
what should be the fleet angle and the group angle and the drum length these things are to be

matched.

So, those are studied when you are going to select a particular applications of the wire rope, at
that time we need to see that the location of the drum, location of the sheave and then the
groove it is made in such a way that in the passes of the wire rope, it is not the not interfering

and you are not going to damage the wire rope



So, for that this fleet angle should not be too large. There is a that is why there are
international standards by which you will be selecting the fleet angle. Similarly in your there

should not be vibrations.

Whenever you are using a wire rope system, there the vibration must be arrested say for
example when your cage in a mine will be moving up and down, at that time your the cage
must not oscillate for that exactly we are having the guide rope, so that it will be holding

properly and this particular arrangements are necessary.

Similarly, your if there is a in a mining conditions, there may be sand grit and all type of that
materials are there, they should not come in contact with this and sometimes if your a you are
having a loose rope where rope is loose, then suddenly you give a jerk that at that time that

cling formations may be there and the wire rope may be damaged.

So, that means that is your you should not give a sudden jerk or a sudden load. You should
gradually make it, so that rope does not get a shock load. So, these type of things are to be

there by avoiding that you can increase the life of the wire rope.

And also the while we are doing the operational arrangement how you lay the wire rope that
is on the drum in which directions your drum is rotating and your this rope is getting wound
and unwound, they are also playing a big role in proper maintenance of the wire rope. Exactly
there are three types of systems there, we may have a one layer spooling in a one layer
spooling your right hand drum and left hand drum, so that you can use with the left hand

drum, you will have to use a right hand rope.

So, that means your that which lay of rope will be getting wound and unwound by which
directional drum that place. Sometimes we have got a multiple layer spooling. With multiple
layer spooling, the direction of spooling changes from layer to layer because there will be and

then the rope to loop actions will be frictions will be there.



So, for that time also you must meet with the right hand layer, you will be using a left hand
rope and with left hand layer you will be using a right hand rope. By that the exactly they will
be sitting properly groups to groups and in the rope to rope and that the frictional loss or the

damage of the wire will be reduced.

And then the reeving also that is your in a multiple part reeving system, the influence of the
fleet angles between the sheaves and is offended. That is what I was telling about that this
drum when it is going, this rope will be going to a sheave. So, from there that is where how it
is going to the sheave from this end to the sheave location, there will be an angle that fleet

angles plays a very important role.
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MAINTAINING STEEL WIRE ROPES

* RELUBRICATING STEEL WIRE ROPES
¢ CLEANING WIRE ROPES
* REMOVING BROKEN WIRES

So, what in maintaining the steel wire rope? You need to see that the re-lubricating of the

steel wire rope is necessary. As I said already the wire ropes are manufactured. During



manufacturing the lubrication is given particularly if it is a fiber core wire rope, then the fiber
it keeps absorbed all the lubricant and while using it get squished out and then it lubricate the

internal strands and the wires.

Now, this while you are using after sometime you will have to apply this other lubricant. You
may see that it can do a greasing over there, you can put sometimes that whenever the rope is
taking a turn you can make a lubricant submerged over here and then this will be passing

through the lubricant and that rope will be getting all the time lubricated.

Now, then other another thing is for maintaining wire ropes. You must keep it clean. Cleaning
of the wire rope is very very necessary because if it is not clean, the one of the most important

thing in maintaining is the visual observation.

The visual observation will get obstructed if there is a dart or other layers are coming over
there and then you do not know whether a particular wire is cutting or not and then you will
have to if you find that one or two wires are coming out, you should take care of that. Those
extruding wires should get nipped or cut in such a way that it does not get obstructed with

another one and get peeled off.

(Refer Slide Time: 23:15)



Handle wire rope carefully

Keep storage times short

¢ Steel wire ropes should be stored inside in a clean, dry and cool location
However, if the ropes have to be stored outside, the rope must be
protected from heat, rain and dust,

. ‘i i J
+ Ropes should not stand on the ground without protection - store on reel (jJ

+ Storage outside requires a special breathable protective film that protects e
the rope from rainwater but also allows condensation to escape
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So, this type of general maintenance you must follow and then the in a handling it should be
very careful. As I said that your laying whether your left lay and then your that left hand right
hand drum, these two are to be followed in handling, but at the same time when you are

carrying the wire rope drum see here you can see in this figure.

This drum with the wire rope, they have been lifted on the that our fork lift blade it is just that
means the metal and the wire contact is there, but instead of that when is the correct form you
can see that there is the reel has got a central shaft. So, you use a special type of your there is

fork lift in which it will that your a rock is going inside and it is getting lifted.

So, there is no metal to metal contact over here. Similarly, sometimes in a wrong method
these wire ropes a reel of wire ropes are being carried by putting it onto the metal forks. So,
this should not be should be avoided and you do a correct handling. By doing this type of

handling, you exactly do a lot of life increased.



Another thing is when you store, you should store it in a proper place, so that do not keep the
wire rope just lying on a ground and then getting contact with the moistures and other things.
This is a proper way of storing the wire rope or you should keep it covered, so that rain and
other dew do not get any damaged over here. So, that means the maintaining the wire rope
you need to see that exactly how you are handling it, how you are storing it. That is also very

very important.
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Rope Inspection and Condition Monitoring

* Non destructive testing of wire rope and monitoring the
health of the wire rope is very important. Magnetic
methods are used for these purposes. Advanced sensors
are now available for this purpose. Inductive coils and/or
Hall generators are popularly used as sensing devices. Two
categories of instrumentation have been supplied:

+ simplified auxiliary testers for detecting and indicating localized
flaws or loss of metallic cross-sectional area with a light flash or Meraster MD-20 Tester
an acoustic signal;

* high-end instrumentation with strip chart and/or computer

recording which is capable of estimating loss of metallic cross-
sectional area and localized losses, and features the real aid to
determine true deterioration of the rope.

Now next thing is how you inspect the rope? There are many way many companies they have
given instruments like that Meraster MD 20 Tester is a non-destructive testing. That means
whenever a rope is moving, at that time you can keep this handle equipment by which you

can exactly measure that the wire rope is in a proper condition or not.



The one way of doing it exactly the principle is very simple because if you are keeping a wire
rope moving and here if you create an magnetic flux here that if you are having a magnet,
then what will happen that field will get disturbed if there is a wire is coming out that same

principle is used and then you can get a detection that is if any wire is coming out.

So, this principle are used and then there is a number of different non-destructive testing’s by
which we can find out if a wire rope wire is getting tensile that is which is elongated. If the
rope get elongated you know that then the diameter will get reduced. So, if you can keep a
sensor by which when the rope is moving if any particular portion you find that this diameter

is changing, then you can detect that the rope.

So, this is an area where you can make a lot of even small instrument by yourself to do the
testing knowing that thing that if there is any physical deterioration is taking place in the wire
rope. So, that is why the condition monitoring it can be done for monitoring even if there is a
crack in the wire or there is any breakage in the rope in any strand is there, it can be detected.

That is why number of instrumentations can be thought of.

So, if you see some what are the sensors used in mechatronics, so those things can be applied
over here. So, there could be a high end instrumentation. There are the strip chart and the

computer recording exactly whenever you will be using an instrument from there.

Nowadays the technology is available, you just sense it that signal it can be transmitted
anywhere you can put your that say it is a distance no matter wherever is there, you keep it in

your office and then the ultimately all the signal will be coming to you.

By seeing the signal you can find out that is what was the normal signature and that how that
normal signature had got changed or varied. Sometimes you may have even near the sheave
and where the rope is moving, at that time you can keep a simple acoustic sensors by which

we can get the noise signal.



Now if there is a groove is getting that is your wire out and then there will be play of the wire
and then the noise emanated will be different and from there you will be finding that yes your
condition has got deteriorated. That is the main principle of condition based maintenance

system and which can be used in wire rope.
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Wire Rope Lubrication

Objectives of wire rope lubrication are:

1. The core of wire rope must not be allowed to dry to
absorb moisture.

2. Minimize internal friction and hence wear between
wires

3. Minimize wear between ropes and material of
drum and sheaves on which it runs

4. Minimize corrosion and surface abrasion
5. Increase rope life by 75-100%

Similarly, for the wire rope lubrications I have already told that is your the objective of the
rope lubrication is that the core of the wire rope must not be allowed to dry or absorb
moisture because if it becomes dry, it will be absorbing moisture and that will deteriorate it
will get because if a fiber core, then with a moisture it can get easily damaged and if the core
is damaged, then the rope will get damaged because it will get a kink then minimum internal
friction and hence, wear between the wires will take place, that is why we will have to keep

the loop rope lubricated.



And then lubrication will keep the wear minimum and the it will not also it will also keep the
your wear of the drum or the sheave minimum and then there will be less the surface will get
exposed to corrosive atmosphere. That is why by properly lubricating the wire rope, you are
also preventing the corrosion, so that there is a corrosive material do not come in contact. So,

the rope life can be increased 70 to 100 percent by using a proper lubrications.
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Properties of lubricant of wire ropes

i. Free from acids and alkalis, i.e. must be neutral

ii. Good adhesive strength so that it does not run off or drip off.

iii. Maximum staying power

iv. Excellent penetration properties, i.e., low viscosity

v. Good protection against rusting and corrosion

vi. High film strength

vii. Resistance to oxidation and hardening

viii. Not to be thrown out by centrifugal force and not much thick to from lumps on the rope or sh

ix. Stability over wide temperature range.

Normally petroleum jelly or Vaseline mixed with fine flake grapbhite is used and applied hot. Non asphi
and a cadmium compound are also used.

Now, the properties of lubrications of wire rope it is that what type of material or what type of
lubricant you will be using. It is always said that you must use a neutral type of lubricant will
have to be used; some this lubricant must have a good adhesive strength, so that it does not
come out of it. It should get it could stick to the wire rope and it should be staying there for a

maximum period and then it has got should be having a penetration property.



That means, between the wires and the strands it should go penetration. So, the wire that the
lubricant should have a low viscosity, then it should be protecting against the rust and the
corrosion and then also it should have a high film strength that whatever the film formed over
here when it is moving over the sheave, it should not get raptured that film strength is very

very important property.

And then it should not get oxidized or it should not get hardened because of the conditions of
the uses and also, it should not be it is when you are moving over the sheave, then you should
be having a centrifugal force under that force the it should not get splashed out. That is also a

it should sticking to the wire rope that should be the property of the wire rope.
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Types of Wire Rope Lubricants V

* Penetrating Type : Penetrating lubricants contain a petroleum
solvent that carries the |ubricant into the core of the wire rope
then evaporates, leaving behind a heavy lubricating film to
protect and lubricate each strand.

Foam Penetrating Type Wire Rope

+ Coating Type: Coating lubricants penetrate slightly, sealing the
outside of the cable from moisture and reducing wear and
fretting corrosion from contact with external bodies.

Grease Lubed Wire Rope,

Longer wire rope life can be obtained through the use of penetrating lubricants, either alone or when used in
conjunction with a coating lubricant.

Practical experience at a South African mine suggests that life cycles may be doubled with this approach. At one
mine site, the replacement rate for four 44-mm ropes was extended from an average 18.5 months to 43 months. At another
mine, life cycles of four 43-mm x 2073 meter ropes were extended from an average 8 months to 12 months




So, normally petroleum jelly is used. The different type of wire rope lubricants are used

basically this penetrating type and the coating type.
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White metal Capel
include antimony, tin, lead, cadmium, bismuth, and zinc

Wedge Capel

And then the rope must be terminated at the end by giving white metal capel, wedge capel or
thimble capel. These capel how they are formed, how they are maintained, we will be

discussing when we will be talking about the winder and winding inclusions.



(Refer Slide Time: 31:17)
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Conclusion

* Many types of machines and structures use wire ropes, including draglines, cranes,
elevators, shovels, drilling rigs, suspension bridges and cable-stayed towers.

* Each application has specific needs for the type and size of wire rope required.

* All wire ropes, regardless of the application, will perform at a higher level, last longer and
provide greater user benefits when properly maintained.

So, many types of machines they use exactly as we said in the previous class the drag line for
your cranes and everywhere ropes are there. So, each application there is a special type of
maintenance that to be followed and then, you will have to perform very high level of

cleanliness and then the high level of lubrications and by doing that you can get a better life.

(Refer Slide Time: 31:46)
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So, this is how you can see that there are lot of references are there because in the mining
industry, the wire ropes is a very very important one and that must be maintained, so that you
get longer economic life. So, we will be discussing this while studying the machines once
again, but I hope you have got now what is a wire rope and how it will have to be used in the

mining industry.

Thank you very much.



