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Lecture - 07
Belt Conveyor Construction: Belting for Bulk Material Conveyor
So, welcome come back to our today’s discussion on the belt conveyor. In the last class we
have discussed about the different types of belt conveyor. Now as you know that the main
component of any belt conveying system is the belt. So, today we will be just discussing
some of the important aspects of this belt.
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Belt Conveyor Construction: Belting for
Bulk Material Conveyor

After going through this lesson you will be able to:
+ Explain different types of belt used in bulk material transport
+ Discuss the required features for a belt

+ Specify recent advances in monitoring and maintenance of belts

lllll

So, that after this lecture you should be able to explain the different types of belt used in the

bulk material transport purposes and also you should be able to discuss the what are the
things required for a conveyor belt installation and also we will be pointing out and bringing
out some of the recent developments in belt monitoring and so that you can take up some of
the exercise regarding how you can improve the belt performance through advanced
monitoring.
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Conveyor Belts

Functions
* Supports load
+ Conveys the load
Type of conveyor helting
* Rubber/Plastics covered textile belting
the internal carcass of woven [abric gives the longitudinal strength of

pulling the loaded belt and transverse strength for supporting the load
the cover of rubber and/or plastics protects the carcass rom damage

Standard Specification, requirements and testing procedures

¢ IS 1891:1994, part o V provides for rubber/plastics, covered textile belting for conveyor
(and clevator)

¢ Part | covers the “general purpose belting™ while the subsequent parts cover “heal

resistant belting™, “oil resistant belting™, “*hygienic belting™ and *fire resistant belting

for surface application™ respectively

So, as you know that is a conveyor belt what are its main functions? It is exactly it will have
to support the load and then convey the load and while that it will also have to for movement
whatever the power required that will have to be also taken on it that is it is also working as a
that is for the driving the conveyor belt it will be working as a part of this friction drive. So, it

will have to transfer the power from the pulley to the belt for its motion.

So, now for doing this the conveyor belting can be made by different types of material that
mostly you are having this you might be seeing the belt looks like a rubber or a plastic belt
and if we see the construction of this belt there are the basically we will be having the carcass
part and cover part. So, we will be discussing now what are those constructional components

of a belt whether which we normally say is the rubber or a PVC belt.

But other than that there are belt conveying belt which are made of steel, steel plates and also
sometimes there could be different type of constructions of the combination of chain and
plates. So, those are specific conveying machinery but for the belt driven or the whether it is
rubber or a PVC type of belt which you have seen in normal conveyor belt which are also

covered in that our international standards.

Some of the standards you will have to look forward to that this number you may note it
down IS 1891:1994 which has got 5 sections and they deal with what should be the design
and what are that exactly any manufacturer who will be manufacturing some conveyor belt or
whoever will be doing some of the components design they will have to follow these

standards.
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Belt Construction

+ Cotton fabric ply constructed rubber covered belting is the mostly used belt for flat and
troughed conveyor. .

+ The carcass consists of one or more plies of woven fabric or of solid woven fabric
Impregnated with a rubber or plastic mix, which after vuicanization binds the plies
together.

o |
o

+ The fabric used is made of threads of cotton or polyamide or any other synthetic
material or combination thereof, evenly and firmly woven.

Comiruction of conrcyor bk
+ The carcass is covered by special wear and impact resisting rubber compounds /
plastics

+  For the protection of the carcass, layer or layers of open-mesh or cord fabric, termed as
“breaker” may be placed between the cover and the carcass, or may be embedded in
the cover.

+ Number of fabric plies varies from 3 for shorter beit widths (300mm and above) to a
maximum of 12 to 14 plies for belt width of 2000mm.

+ Number of plies can vary within a range for a specific belt width

+  Steel cord belting is used when good troughability, high operating tensile strength and
small elongation are desired

Now as we say that the belt constructions in the figure you can see there is a central part
which is the main we say it as a carcass this carcass is the to proper strength of the belt will
be coming from how structure of this carcass is made and then it has got a top cover and the
bottom cover and covers. Now these covers are that which is exactly protecting the carcass

and making this belt usable for different purposes are very important.

Now this cover which can be many a time some polyamide, amide then PVVC then rubber
different types of materials are there. And as in our previous class we discussed that there are
some special purpose rubber we need to make it a wear resistance, fire resistance all these
things are exactly provided with the help of having this special design of this cover part. Now

if we see that the carcass it could be consisting of made of fabric.

Where that be a 1 layer of fabric we take or 2, 3 layers can be made together which every
layer will be said as a ply when we can have a multiply where they will be exactly combined
together to give the necessary strength and then just like you are in a cotton we have got a
horizontal and they say transverse member like that in any fabric this conveyor belt carcass

also having these 2 members put together and giving that necessary strength.

Now there is also the protection layer when you are talking about it, it will have to be tested
and then it while providing this it should retain that expected property of the belt now the belt
will be moving around the pulley so it will have to have a flexibility the belt will have be on a



making a trough so it will have to withstand transverse rigidity and that this flexibility that

properties should be there.

And then the belt will be having a that is it will be subjected to a tensile force. So, when it
will be operating at that time it should not get elongated much. So, those properties are very,
very important and for the withstanding taking the load and the thread your how many
number of plies will be there how exactly the tension will be developing over there on the
belt this will be coming in our belt design calculations conveyor design calculation we will be
discussing with this.
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BELT

Essential Belt Properties

The belt works as a tractive clement as well as load-carrying clement. Tt may be used for different kind
of material transportation at a higher speed ( 6-8 m's). For this purpose the belt need (o have the

following cssential propertics: Fire resistant

Q Flexibility
O Transverse flexibiity or ngidity of the belt

Q Low mass per unit length

Q High strength

O Simphcty and inexpensive

Q Longer Wfe

O Should not stretch under normal working stresses 1 e, low relative
elongation

Q Wear resistant

Q Fure resistant

QOi Resistant Wear resistant
QShp Resistant

But as you know here the main properties that a conveyor belt will have to give is the
flexibility the transverse flexibility or rigidity of the belt that is important then your low mass
per unit length one important property is if the belt weighs very if it is a very heavy then
taking the load on a when it will have to be driven at that time the motor power requirement
will be very high. So that is why for a given carrying capacity as minimum as possible the

load or the weight per unit length of the conveyor belt will have to be made less.

And but at the same time the strength must be maintained. And another thing is it should not
much elongate or it should not get stretched. So that because if it gets stretched the strength
will get reduced so that why for a given load under that load it should not stretch or that your
elongation should not be much at the same time when we are talking about this bulk material

handling conveyor belt we will be drilling with a very highly abrasive say rock mass.



So, under those things if your surfaces prone to get worn out very quickly then you will have
to replace the belt very frequently the belt replacement is say 2 types of cost because the it
will be the whole system your production system will get closed because of that the time it
will take a time to take the belt out and replace with a new belt. So that is why the frequency
of the damages to the belt and the frequency of replacement of the belt will have to be that is

very that is less exactly your time of service of a particular belt will have to be longer.

And for that it must be wear resistant material. So that the wear and tear does not take place
sometimes you will be handling say in this case you can see sometimes in our mining where
we are doing in coal mining, coal mining in situ they are under fire those coal will have to be
mined and put it over a surface to carry. So, such type of situation that what type of belt will
withstand that? So that is the challenge of having a fire resistant conveyor belt.

And a many time they say it has happened because the conveyor belt surface is made with
PVC or with the rubber material and under some mining conditions if they get pulverized
those pulverized mass when because of the friction that heat is generated under that heat at
the time it can catch fire and such type of fire has diminished number of belts in the there are

a lot of history of that is in a mining industry that conveyor belt caught fire.

So, we will have to have a special type of belt for that then also it should be oil resistant that
oil resistant is some of the material some of the rubber material they exactly swell and they
behave differently with oil. So that while carrying out certain materials that your conveyor
belt it is should be made of such type of rubber whether or not the cover should be such that it
will never get damaged due to particular specific type of oil.

And the slip resistant is as the material sometimes we will have that highly flammable
material also will be carried over there. So, the material must be retained so you can see here
that conveyable surface is made with a; which type of things should it has made rough and so
that the material does not slip. So, these wear resistance that slip resistant, fire resistant these
are the belt will have to be used.
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0il Resistant Conveyor Belt

styrene butadiene rubber (SBR)

ind nitrile butadiene rubber (NBR) to provide a smoot

Example of manufacturer of MOR Belts: Hoffmeyer

As an oil resistant conveyor belt it comes in different industry it becomes required
particularly this when we talk about this SBR rubber material that is your styrene butadiene
rubber if particular specific rubber it swells when it is a coming in contact with grease and
oily material. So that which will be leading to a belt damage. So that is why such type of
rubber are not used in some specific so where you need to handle some of this debrises and

all coming from a plant.

Which is to be discarded or in the waste dump when you are material some of the solid waste
materials you are carrying by a conveyor belt that type of conveyor belt will have to be
designed with some oil resistant rubber. So, this is another thing is this you for moderately oil
resistant belt are nowadays available which exactly use instead of this SBR they use a
different type of rubber which is nitrate butadiene rubber they say it is.

And those compositions are manufactured this they say bulk material handling or as a
designing a bulk material handling system you will have to look into those type of properties.
So that they will be compatible with the material you are transporting.
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Anti Slip Conveyor

The chevron conveyor belt is suitable for conveying loose, bulky or bagged
materials on inclined surface at angles of less than 40°
Features
leats and lop cover rubber are vuicanized integrally
+ Cleat pattern, angle and pilch are designed elaborately
Anti-shp Conveyor Belts are
Selection of a type and height of cleats depends on available with C, Y and Close/Open
V Type Cleat Pattern
« the matenal 1o be conveyed
Type of material

« powdery, loose flowing, loose roling, packed and sticky
Material example

. barley, wheal, rye, gravel, ground stone, sacks, paper sacks, wet sand
ash and wet loam

Cleat pattern ranges.

And as | said that in the anti slip conveyor belt number of belt manufacturers they are giving
C, Y and V type of the surface roughening and with that they give this glitch on the conveyor
belt which exactly serve your purpose so that you can maintain the productivity because if
there is a slip of the things materials flow rate will get reduced. So that is why there you will

have to be careful about selecting the belt from.

Now these are depending on that what type of material to be carried your belt will have to be
selected the type of material if we say the powder or loose say for example a belt for carrying
conveyor or the carrying coal or a belt for carrying this some centers they will have to be
different and this is where we need to take care of in designing and selecting the belting part.
So, they say there are a number of industries particularly in food industries you will have to
carry material like your rice.

And then sometimes your finished products and now you might be seeing that how while if
you go to a factory for say Nestle where they are making this Maggie or that they are making
the chips over there how these materials are being carried as they are coming as a bulk they
are carrying over the conveyor belt there. Exactly the property for maintaining the hygiene

the belt surfaces will have to be so that material does not get stick.

And then say and so that a remaining food product if it is touching over there it becomes dirty
it will be very difficult for maintaining the quality of the food. So, there the belt surface
should be very easily cleanable a different type of belts are used for those purposes.
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Special Belts

Pipe Belt

So, we have also some of the special belts in the mining or bulk material handling in plants
particularly this high angle conveyor, cable belt, RopeCon, and pipe belt which we have
talked about earlier. Now they are the beams that are how this type of special belts will have
to be manufactured. So, these are the belt with that your sidewall you can see that this

corrugated sidewalls are given and then getting that thing with the flexibility.

Now the manufacturing process of these are very interesting that is not within our preview
but you should see that now what is necessary while selecting such type of belt when they
will be delivered to your place how will you store them and then when you will be going to
fit them into your installations that joining these belts together that is also an area where one

need to be very careful.

Because the joining the belts together is a very critical because if you do some mistake there
you may face a lot of trouble in operations. This cable belt were in Nalco the main journey
we talked about these belts have got a special type of the systems is they can see here that in
the belt they have got a the shoe type you have got these 2 groups that means this belt will be

running over this wire rope now so that this wire rope can have a grip over there.

So, these types of special designs are made for the cable belt conveyor. Similarly when you
go for seeing the RopeCon where there are wheels these are exactly within the belt that is
which has got as this type of sidewall belt but they are inside a shaft is gone and both sides
there are these wheels and this is a static rope unless is in a cable belt. This rope is moving

where this belt is having a grip over here.



But here the rope is a static rope and this wheel is moving because that with the end pulley
just like any conveyor belt drive this conveyor belt is moving but instead of idlers in as you
have seen in other normal conveyor belt here no idlers but this rope now the belt when it is
running over the idlers, idlers in the belt there frictions will be giving some resistance and

more power is required.

So, when you are using such type of belt because it is running the wheels are running with the
on a wire ropes and then that can be made with some very good elastomer where the friction
will be very less and there will be very less wear and tear of the wheel also and by that a huge
quantity of energy saving will be there and also for the whole system there is no need of so
many idlers which are a replaceable part a lot of still are getting released from the system.

So, this is a recent development last 10, 15 years it is being used in different parts of the
world. So, these are the type of belt when it is to be manufactured over there the whole
system exactly that it may be if we can make this type of belts more the cost benefit and
sometimes some of the conveyor belt industry may get exactly getting that things become
obsolete just like our tape recorder, gramophone on all those things become obsolete

someday.

Those conveyor belts which are being used now in our minds may get obsolete because of
such type of development. As one such developments has come on this pipe belt conveyor.
This belt conveyor is because our for environmental protection purposes when this conveyor
belt are not getting the material in the open form. Here what is being done such that you are

having this conveyor belt with the idlers which are here.

They are giving us a hexagonal idler that instead of your trough idler of tree we are having a
hexagonal idler where the belt is getting formed in the form of a pipe. So, this exactly within
this idler when the belt will be running the belt will be running as a pipe that what happened
at the end the belt comes and then they will make a just like this over here. It will be getting
cover like these things it will be of course there it is such that you can fill that the material
will be filling up inside here material will be here inside.



So that closed pipe conveyor but such type of belt when it is to be constructed you can see
that these are all steel cord or a fabric a special type of that care have to be taken in
designing. So that if it is going over there while running between the antlers and all it should
not get opened when this belt is made they just they are getting pressed over there if they
become loose and then if the material can spill over that will be very difficult particularly

when the belt will be running and then taking a turn over there.

There is a chance or that this is the pipe will get twisted and then if they get open up material
will fall down. So, they are not only the how you design the layout of the belt how you design
the curve along with that the designing that is a selecting the right belt and their
characteristics and properties are very, very important. So, this is one thing which is
necessary.

(Refer Slide Time: 21:13
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Fabric Belt ContiTech conveyor belts

Conveyor Belt Components

T oo

Plylon Plus* Defender® Plus 375/3/48 3/16in.x 116 in

Beht Construction Nomenclature L1ample

Then you can see here that the fabric belt in a fabric belt there are layers of this fabric they
are having this horizontal member and the that is the longitudinal member the transverse
member which is called your weft and there is a longitudinal member called your warp they
are made together at just like your clothes and then there are a number of them as a layered

form. And then we can see over there they say your this layer.

And this layer are fabric layer and in between there are these rubber and then this top covers
are there as well as there will be the side cover. So, these types of belts are very common
used in many industries. And then they are exactly the dimensions or that nomenclature it

come that depending on how the belt is constructed and then what type of rubber is being



used. And then what are that exactly the rating of the materials over there and then the
dimensions all are given this type of specifications are there. So, when you are in a particular

installation you need to see these specifications.

(Refer Slide Time: 22:42)
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= Standards used in the design of a

wemet Steel cord conveyor belt and its

splice:

+ German Industrial Standard DIN
22131 parts 1t 4 2)

* International Standard EN ISO
15236 parts 1t0 4 [3)

+ Australian Standard AS1333 [4)

Steel Cord Belt -
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How many cords?

Based on the minimum breaking strength of the cord Fbs in kN, the minimum breaking strength of
the belt (kN) in N/mm, and the width of the belt B in mm, the minimum number of cords (nmin) is
calculated according to the following equation: ky B

n. ==

1000

Because selection of the conveyor belt and then replacement of that it will be necessary but in
the other type of belt say for example in the mines where your heavy material will have to be
carried out the fabric belt they may not be with standing the necessary strength for that
exactly. So that is why that steel cord belts are used now in the steel cord belt you can see

here that we are having a longitudinal member is steel wire rope.

We are having this steel wire rope that your, this steel wire rope is running and then we are
having a horizontal fabric reinforcement in between and then there is a you can see over here
this is a we have got edge rubber, top rubber, bottom rubber and then they 2 members they
are exactly pressed together. Now this type of steel cord belts which are used for example in
India the first user was Neyveli lignite Corporation where they used originally about 1400

millimeter with a conveyor belt of steel cord design.

Today there using about 2400 millimeter now why such type of steel cord belts are used?
Because such belt can carry 1000 ton per hour over a length sometimes more than 1
kilometer. So, this steel cord carcass they will not get elongate and but they will maintain the
flexibility and rigidity equally. So, this is one of the very important belt that being used and
such type of belts are mainly originally it was coming mainly from Germany.



And then there are certain standards the German standards and international standards and
Australian Standards these 3 standards are followed in manufacturing such belt. Then exactly
one important thing is there that how many number of cords will be necessary? The number
of cords necessary will be depending on that. What is the breaking strength that is minimum

breaking strength of this cord that is the steel wire ropes their breaking strength.

And depth of the belt that belt will have to have certain minimum breaking strength these 2
will be the guiding factor for determining the total number of these cords. And here this
formula you can find out the ratio of this 2 breaking strength and the width of the belt that

gives the total number of cords which will be there for designing of a belt.
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Belt Covers: to protect the belt carcass against domage

Covers in the following grades are available:
(i) Grade M24: Natural rubber compound with superior resistance to cutting, gauging and abrasion.
(if) Grade N17: Compound rubber with high abrasion resistance with inferior cutting and gauging
resistance compared to M24 grade.
(#id) Grade N17(Synthetic): Composed mainly of synthetic rubber with higher abrasion resistance. Belt
made of carcass with chemical or other superior bonding system should be used for this grade.

(iv) Grade HR: Suitable for handling load st high temperatures, upto 150°C for lumps or 125°C for
powdered materiaks.
(v) Grade FRAS: Used for underground mining and processes where fire resistance and antistatic
charge properties, are required.
(Vi) PVC Grade: Used in fire resistance, ofl resistance and by gienic belting,

Learning Activity:
Describe briefly with necessary diagrams how the two ends of the fabric and steel cord belts

are joined together to get the endless belt for conveying purpose. List the work components in
belt jointing. Discuss the impacts of imperfect belt joints.

Now the belt cover will be protecting the carcass so here you can see that there are different
type of cover material because the wear resistance, fire resistance, slip resistance different
material will be giving you different type of natural rubbers are used. Now the synthetic
rubbers are used and also they have got different grades. So, you will have to select the
material for getting this material one learning activity you can do it over this during your

study time that is described briefly with necessary diagrams.

How the 2 ends of the fabric and cord this steel cord belts are joined together? Because they
will be different that method is called splicing how you do the belt splicing is very, very
important. Now also for jointing or the splicing is belt you will have to take a number of very

careful steps will have to be taken because if you do not do it properly there will be number



of problems. So, you please make a study activity to find out that how this fabric belt or the
steel cord belt will be joined together and then they will be spliced.
(Refer Slide Time: 27:10)

Belt Width:

Unless otherwise agreed between the manufacturer and buyer, the standard widths of belting as per IS
specilication are
300, 400, 500, 600, 650, 800, 1000, 1200, 1400, 1500, 1600, 1500 and 2000 mm with a tolerance of

+5 mm upto S00mm width and £1% of belt width for widths higher than 500 mm

Belt Splicing: B

+ Two ends of a belt may be joined either by metallic belt fasteners or by ,
vulcanization \

+ Metal fastener joining is easier and acceptable for flat belt conveyors

*  Mechanical fasteners are installed quickly and easily, onsite.

* Vulcanized belt splicing 1s a supenior technique suitable for troughed belt
conveyors. In vulcanizing several plies of two ends of the belt are vulcanized
together to make a joint of strength almost equal to the solid belt

* Mot wvulcanisation sphices are heated and cured under pressure with a
vulcanising press. Cold vulcanisation does not use a press, but uses a bonding
agent that causes a chemical reaction to splice the two belt ends together

*+  Skilled operator and vukcanizing equipment are necessary for such splicing at

COveyor site.

Now these belts will be coming with different widths in our belt calculations conveyor belt
calculation classes we will be discussing how we determine the width but one thing you
remember that there are standards widths available and it is always even if you calculate the
required width for your particular installations. But you will have to take up from the

available standard sizes from the market.

Now this belt splicing that is the 2 ends of the conveyor belt can be just connected by metal
joints by clip that is called your metal fastener or belt joint clip your such type of clips are
given and then we can have a 2 ends into together but most important here is that the both the
ends and that they will have to be perfectly square that is when you cut it you will have to

very carefully may see the alignment of it.

And then if you do not make it a perfect square you will have that the belt will get skew
wrong. And then sometimes it is also called that is your cambering, cambering of the belt is
exactly your when you will be if this is skewed that is there is a little difference between that
is that while joining it has given a little misalignment then over a length if you put after that

when you open up and put then you will see a curvature is coming.

Now if a curvature is coming that in that say particularly if 1 will show you hear say if a belt
is laid and then you can see that this belt is having a curve type of things because of this



improper jointing you may see a curve like this. Now if you see here join 2 points along this
distance you will find that there is some gap is coming over here. Now this exactly in perfect
case it should have been a perfectly straight if you lay the conveyor belt on the ground it will

look like a perfectly straight.

But because of improper jointing if you just develop that on a ground you will find that there
IS a curve coming over there and that this is your camper which is coming and then there is a
permissible limit of that so that why you need to be very careful in joining this belt. Now the
other thing is that when it is a steel cord belt your steel cord belt when they are to be joined

together that you about 1 meter of both sides are stripped off and the steel cords are taken out.

And then alternate cords are cut by cutting that and then you can just match them together in
such a way so that they will be laid properly. So, each of that your one, one will be cut and
then this curve one will be fixed together and they will be given and then it will be vulcanized
for vulcanizing that same material it will be plate and then we can do 2 type of vulcanizing a

hot vulcanizing or cold vulcanizing.

But for vulcanizing there you need to get elaborate arrangements it is a costly affair under a
constant temperature and pressure the material the top cover material will be placed over
there and then they will be kept for about 48 hours to 72 hours sometime and then this will
become perfectly as there is a you will not be able to identify where the joint is. So, such type

of very good quality jointing can be available through vulcanizing.
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Belt alignment control:  devices provided for protecting conveyor belt system

* Belt should be aligned with (he drive pulleys and the carrying and return idlers
I ¢ typically positioncd « fabe

um doos the condiion monitoning

Belt Overload
* The electnc dnve motor has overload protection. The motor overload can be a simple bi
metallic or meltng eutectic alloy or a complex computer based motor-thermal model
* Somctimes belt weigh scales are also used for overload protection

Belt \hp
Delt skip 15 the loss in traction of the drive pulley(s) to the belt cover. Delt ship caa destroy 2 belt or drive pulley
. Ik t \lqn pm«lm provides a belt drive speed semsor that compares the preseat belt speed with the belt wtended

¢ lorc speed belts belt anonng x by a slip switch with a setpoint that trips the comveyor drive
when the belt |prrlr s below ur »/ full p«d

+ The belt slip switch is bypassed during starting and stopping.

+ For variable \pml conveyor belt slip moluunn comsists of & pml semsor that measures Ib: belt y pml and

mpam pood referonce sont o the dmve sysiem. Wh bl speed 1 el of the ndod spe

< inppod
. '\nﬂlul Ioul]u st and test belt slip is normally provided in the belt control system




Now there is a one important thing in running a belt is your that alignment that belt will have
to be properly aligned. And for that purpose your that pulley on which the both the end and
pulleys will have to be perfectly that squared. So, this aspect is very good and very important
for maintaining the belt we will be discussing that in our belt maintenance but the belt slip is
one another problem that is if there is a that it should not slip. That means then your the
driving pulley and driven pulley both should run at the same speed if it is not that means the

belt is getting a slip. So that belt slip monitoring is a very, very important aspect.

(Refer Slide Time: 32:07)
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Belt Monitoring

WHY?

+ To ensure the safe and most cost effective operation of the conveyor system

* Through effective monitoring producing reliable results it is possible to ensure the
longevity of any conveyor belt, reduce unplanned stoppages due to breakdowns
¢ ensure productivity
Belt Tracking

Conditions essential for problem-free belt t

t king
+  The supporting structure must be and stable. It must |
be able to withstand all the forc t
tension, weight of the conveyed goox
* Al pulleys and rollers must be fitted at ri
belt running axis. Adjustable pulley
be adjusted after the belt has been ¢ un in
* Al parts of the installation that come into contact with the
belt are to be protected from dirt and soiling and to be

eaned If necessary

Similarly in a belt monitoring you must see that there is a belt is running through means that
is the central line of the belt and the central line of the that is a lines joining the centers of the
2 end pulleys should be same and then for doing that there are the method which is followed
is called belt tracking in sometimes for the tracking of the belt you use that a that cylinder
conical pulley at one end that will be having a self aligning force will be coming to do it over
there. Now this belt tracking is a very important aspect.
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Take-up Overtravel

Overtravel limit switches can be placed at the far extremes of the counterweight or take up device travel, In a gravity
or belt condition. A bottom

overtravel swilch may indicate belt stretch, or a broken belt fabric light. Excessive take-up motion dunng starting and

counterweight take-up, the top overtravel switch tnp may suggest a jammed cor

stopping indicate that the type of dnve control is either madequate or that is not working properly
Transfer Chute Plug

If the conveyor transfers matenal through a transfer chute, the transfer chute plug monitors blocked fow as blocked
flow may damage the conveyor belt. Under blocked condition the transfer chute plug switch tnips the conveyor dnve.

Bin Level Control

I the conveyor belt 1s used to fill bins or stock piles over dumping may damage the belt. Bin level sensons
protect the belt from probable belt damage. Simple hanging tlt switch or analogue devices like ultrasonic,
radar or laser devices may be used

Pull-chord Stop Switches

These are emergency swilches that can be actuated by pulling a chord provided along the belt conveyor
¥ F L f ¥

Rip Detectors

Rip detectors provide belt protection in case of a rip or tear of the belt. Simple nip detoctor is
spill switch located below the conveyor near the loading point. There are complex np switches

available, which require penodic maintenance

Similarly, when you are monitoring you will have to monitor about the take up over travel in
the construction we said that the belt tension is enhanced by the belt take up now if
sometimes the take up is coming more than this, that means the belt will be going a very high
tensions. So at that time there will be damaged so because of that the tension is properly

maintained. So that the take up is not come over travel that is to be monitored.

Similarly, at the transfer should there should not be any plugging that should be monitored
then when it is being loaded by a bin that the material flow from there that will also to be
monitored then if the belt will have to be stopped at an emergency situation at that time there
is a control switches that are given at the side of the conveyor belt the cord will be there you
will just pull under emergency it can trip the driving motor. And it can stop similarly if the
belt get cut at some point then if you do not stop the belt then the cut will damage the whole
belt at the time. So that is why they are a rip detector is very, very important.
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Automatic belt control
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Guiding pulleys, also called control Automatic bekt controd works by sensing the odges of
l ble snub

the belt, either by means of noncontact sensors or by
mechanical means. The signal is sent to a control
mechanism, which actuates a guiding pulley, which

Pivoted rollers on the carrying side accurately centers the bekt

And today the modern machine instruments have come for automatic rib detector that is you
can you can for controlling the belt you can have a different type of arrangement like your
you can have a guiding pulley one pulley can be kept that will be guiding over there then
these different type of sensors they are put together. And then if there is a; that this guiding
pulley which is there as an adjustable snub pulley by proper control of that you can make the

belt to run true.

And for doing this in the automation number of sensors take the things that if it is going that
is not running true and then accordingly they make the adjustment to the guide pulley and
bring the conveyor belt into the proper such type of automated systems have now-a-days
available then other than that some of the automatic without having much electronics and all
if you put this pivoted rollers in front of that is your the first carrying roller. Then it will be
guiding the conveyor belt into the through running conditions to belt will be tracked.
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Belt Tracking
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Carrying rollers with adhesive cover

Local transverse forces can also be dealt with by
installing multiple carrying rollers with friction cover.

Belt sensing combined with pivotable carrying roller

This tracking device is used for heavy belts and for belts with high lateral
stability. Speciaity manufacturers supply these units, which can also be
equipped with adjustable sensors that substantially reduce belt edge wear
This tracking method works only in one running direction

So, the belt tracking is a very, very important area and there such types of self aligning idlers
are used for doing so that if the belt goes this way and it will be put into the proper form. So
that sometimes if you are giving some adhesive roller into the carrying roller they also help in
keeping the belt running true.
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Chechist regardng desgn ssues in order 10 avosd tracking prodlems.

I A ¢ measures taken, 0.
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| * 15 the crown height of the cylindrical-conical or radially crowned pulleys correct
.

and made according to our recommendations?
—= == *  Isit considered, that the first pulley in belt running direction has the largest
tracking effect in a group of pulleys and roflers and it is therefore made adjustable?
\‘.)"’ + Are snub rollers made adjustable in order 1o make them usable for belt tracking?

*  Have all common tracking methods been considered

'
v before using guiding profiles?
+ i guiding profiles are used, e g to absorb temporary
ateral forces, are the grooves narrow in the 2one where
the transverse forces occur and wider in the rest of the

belt path?

*  Are all possible measures done to keep belt, pulleys,
rollers and shder bed clean?

That means it will not be swinging to the sides. So, there are a number of systems available
you can prepare such type of table in which different methods of tracking the belt and then
where they are used their characteristics can be studied over there. So, this exactly while
designing and while installing you should make a checklist that what are the design issues

regarding the belt has been taken properly taken care or not.

So, this type of checklist you can make by yourself but what are the type of questions you

need to ask that is the conveyor construction rigid enough or it is no inadmissible distortion



of the supporting structure pulleys or rollers under full load of maximum load tension
possible because if your conveyor belt run this way or that way then it will hit the structure

and then the structure will get damaged.

So, have you ensured that your conveyor belt will be running true and it will not damage the
structure then whether this all the bearings say in the idlers that your bearings in the pulleys
in the gearbox in the motors all these things then your that tensioning arrangements wherever
they are there they should be properly adjustable bearings are always prepared for now

whether there is a cylinder conical or a radial crown pulley for self aligning purposes.

What provisions have been given? Those are exactly done at the time of whenever you do a
conveyor belt installations these are things like that. Now other necessary belt tracking
measures how you have been introducing different type of instruments then have all the

common tracking methods being considered before using or not.
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Belt Rip Detection

There are a number of systems currently available on the market

+ electro mechanical systems operating with cables or gates running
underneath the belt linked to micro switches and tied into the tripwire
system

by e

Belt rupture Switch consist of controller and optical
transmitter and receiver for sensing. ... If the belt is
ruptured or ripped then the conveying material will fall
in the sensing area of the sensor and it will sense the
falling material and the controller will trip the belt
conveyor.

So, this is the way exactly in the work it is done but for rib detections now it is modern
equipments have come for your belt rupture switch they put it over there and then if any
material fall on this then they will be tripping over there. So that means if the belt is getting
rupture somewhere or it got cut or made a hole if the material is falling a long cable will be
placed over there it has sensors if any material is coming over there they will be exactly
working to trip the conveyor belt. So, such that type of rupture switches are placed in some of
this conveyor belt.
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LASER RIP DETECTION
The laser beam hits the surface of a belt carry side before it is reflected and captured by the camera. The laser
stripe is continuously analyzed by means of triangulation, to determine the width and depth of the belt’s rip or
injury. The software generales a 3D image, which will depict any tearing that may have occurred. In case of a
belt rip, the conveyor will be shut off automatically
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a Belt Thickness, Wear Measurement/Monitoring

There are also methods for sensor a loop systems you can put that exactly the sensors are
embedded into the conveyor belt if any damages are there then they can exactly detect and do
it. So, these type of developments have taken place which you should have a look into it, it is
just for your general information I am telling that this a laser rib detection is another

development which has come what is done here.

Exactly a laser beam is placed over there and if there is any crack coming in that the reflected
light it will be sensed over there and from that a 3D image will be created and they will be
telling a crack has appeared as soon as they will see that there is a crack they will be tripping
the drive of the things and people will attend it and then they will find out. So, exactly
locating that when the track is coming at the because the conveyor belt is running over the
pulley.

So, at the end pulley they are giving this keeping laser beam and with that there collecting it.
So, these are some of the new innovations which have come up in the conveyor belt.
Similarly, there is, also acoustic sensors by which you can measure a weight and the
thickness is being if the belt is getting worn out. If some of the plies are getting damaged then
the thickness of the conveyor belt will reduce. So, there are ultrasonic devices for measuring
this thickness and you can do it over there.
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* In this Module we have introduced various operations involved in bulk ial handling and
transportation industry.
* Recent developments are highlighted and few learning activities are specified

And this can also be auomated to know it. So in a nutshell there are different methods of our
belt monitoring has come. So, basically it is a today you have got a general view of what are
the different types of belt covering necessary and also that how the present trend of
development is there. But as a learning exercise you should be able to tell that in case of your

bulk material handling what type of conveyor belt you will be using.

And what type of monitoring systems you must keep? So there particularly the maintaining
the belt running true that means the central line joining the centers of the end pulleys and the
centerline of the conveyor belt should be same and if you can run the conveyor belt in that
conditions a lot of problems will get solved. So, thank you very much. I hope you will be

taking up the learning exercise and then that work will be completed. Thank you.



