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Lecture - 10
Safety and Troubleshooting
Welcome back to our discussion. Now, in the last few classes, we have introduced the bulk
material handling system and then belt conveyor. Now before going to the design and
calculation of belt conveyor let us discuss some safety and troubleshooting aspects of this
belt.
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Safety and Troubleshooting

After going through this lesson you will be able to:
+ Specify the problems encountered in conveyor belt operations
* Discuss how to improve and manage safety in working with conveyor belt

* Explain causes and remedies of common conveyor belt problems

Now, after going through this lecture, you will be able to specify the problems encountered in

conveyor belt operations, because, while designing a new installation, we will always need to
see that it runs trouble free so, what type of problems may come if we do not design it
properly should be understood well now discuss how to improve and manage safety in

working with conveyor belt.

Whenever you were working in bulk material handling system, exactly a huge quantity of
materials is being handled. So, you will need to be very careful about the safety aspects of the
people working on the equipment which are deployed there. So, their well being is also very
important. So, you should be able to explain the causes and remedies of common conveyor
belt problems. So, that after this class, if you are going to see any installations you will be
able to feel what exactly needed and so, you will be thereby getting carrier ready for such

type of operations.
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Spillage From Conveyor Belt

Now, one thing is that if you have not seen any conveyor installation yet, these pictures will
say you something here you can see in the first figure that is, there are a lot of spillage
material you can see at the side of it similar type of figure that is in the second figure you can
see the accumulated mass it is not like that let us say for months it is not cleaned like that

such type of things happen within a single day of operation.

If your systems are not properly maintained or the design is not proper, sometimes from the
conveyor belt material may come and fall now, at the time of this falling if any person is
working on this staircase, you can easily think what may happen. So, all along the conveyor
belt sometimes even in underground or even in opencast mines or anywhere you will find that
this lot of spill has come on to this. So, that means the belt was swinging over here and then
the material have fallen all along this line.
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Common Causes of Conveyor Belt Problems

Spilling of Materials
material falls off the belt where
Loading point

Caused by Tanser { o e e e |
AUSES  through belt support and
+ Animproperly effective skirting and seals Atthe Til End
tensionedbeit .

* Lack of a belt cleaner 1 "

So, such type of problem that is a spillage is one of the very big problems in this conveyor
belt. Now, let us see some of the common causes of conveyor belt problems, we will be
discussing few things over here with this approach say we are taking any problem to consider
say for here we are taking the spillage problem. Now, this spillage problem that is materials

are falling out of the belt.

That is a where you want to discharge instead of getting a discharge there some part of it is
getting discharged anywhere that is the spillage. Now, for that we need to know it is a what
has caused such type of problem and then what it causes that is what is the impact of such
type of problem and where such problem may come? If you see that in the figure you have
seen that spillage it may come in the loading point it may be there at the your along the
conveyor belt it can be at the end or that is your tail end.

And the opposite side or it can be at the discharge point where you are discharging material at
different locations. Now, when such things happen, their remedial actions at different
locations will have to be different, but you need to know what has caused such type of
problem. Now if the belt tension is not proper and improperly then some belt can lead to a
spillage because it will be somewhere loose and then it may be that your traffic idler it may

jump and then there could be material will fall down.

Now, there is a belt cleaning system you have seen in the constructions that when the
discharge belt is there and that discharge point outside a belt cleaner is there which is exactly

rubbing off whatever the material is sticking to the conveyor belt carrying sight. Now, if that



is not separated, when this return belt is moving, it is interacting this in the return side, the

carrying side of the belt is touching the idlers.

Now there, whatever the sticking material is there, it we will get to exactly rubbing those
idlers and all along your conveyor belt return side the material will be falling down then there
is a at the loading point you have seen in that skirtboard, there is a chute and that is
skirtboards. Now, this thing is not properly covered. And as a result what may happen while
you are discharging onto the conveyor belt at that time material may go sideways.

So, you have seen that how in this skirtboard you have got the skirtboard rubber itself
adjustable and you maintain a seal between the skirtboard and the conveyor belt. So, if that is
not properly working, you will be getting spillage at the discharge point. So, exactly by
knowing where the spillage is taking place, you should be able to find out that where from the

problem is coming.

Similarly, there could be the belt is running very erratically. That means if it is sways maybe
your whole along the belt supporting structure that supporting structures may not be properly
aligned. So it will be running with a lot of sway or there could be you have given more load
onto the conveyor belt, you always will see that whenever it troughing belt is there, that the
material should not be up to the brim there should be at the end some and clearances are

there.

So that the cross section of the material which is under belt should be at the optimal level if
you are making it more than that you may be carrying more material, but most of that thing
will be getting spillage and other belt problem also will come similarly at the transfer point
how have you exactly taking the material from one to the another you may be having chute or
sometimes that speed at which it is coming that trajectory which is exactly supposed to give a

pulley over there.

So, if your speed is exactly getting a belt is getting over speeding compared to the that
particular material, the trajectory of the material will be going and falling and getting the
spillage so there even sometimes the problem comes with the weight and sticky material,
which is exactly get onto the carrying side and then they may be and so, now you know that

what are the common causes of your belt material spillage.



Now if the material is getting that is falling out of the conveyor belt, what it will cause? This
is exactly a built-up of those dusty materials. Now, those dusts they will be exactly getting
airborne and then when there is an airborne then it will be giving it to the problem of SPM
that is Solid Particular Matter in the air will be more and which will be leading to a violation

of the environmental rules and regulations.

So that is why you need to be very careful that it does not create an environmental problem,
but your another environmental problem is even if it is not getting airborne sticky and other
materials are falling and getting dumb, you will find that the aesthetic of the whole area is
wet as you have seen in the previous photographs, exactly you will not feel like walking over
there. So that is why you it causes an uncomfortable work site conditions and that type of

condition is unsafe.

Because if there is a sticky material or that a weight material is falling onto the stair that is
your walkways and staircases then what will happen? The person walking over there may slip
and fall and then when this getting spilling from a top over that top layer level conveyor belt
it may hit the builder may hit a person. So there could be risk of getting injury is increased.
And then what will happen you will have to manually clean those things or you will have to
give somebody a contract ultimately it will be contributing to your costs.

So as a result what that is your whatever your productivity was there your productivity is
reduced by getting that your spilled material which are supposed to be exactly transferred to
your destination that is lost and also your cost of production is increased because of the more
maintenance work and also sometimes you need to stop the conveyor belt because of clearing

this spillages so, at that time your total production loss during that time it is there.

So, that is why the spillage needs to be very carefully considered. Now, for that what is
required, you need if there is a spillage of material, your design of the system you need some
monitoring and that monitoring can be done by different way that is your you can examine
the entire length of the conveyor belt structure for signs of damage and loose that is your
structural problem you may have to see and also you will have to see the head and tail end.



So, that means wherever this spillage position is there that will have to be monitored. Now,
there comes exactly how will, you do that, that is when you monitor you will be finding that
whether this is by a misalignment or that you say the if your misalignment is causing some
frictions and then idler damage is taking place. So, these issues can be taken into the

monitoring.

Now, how will you do that monitor by deploying a person or you will be going a proper
sensors and data acquisition system in this places can be automated. So, that monitoring part
it will be very interesting. Now, then what type of remedial actions you will have to do? As a
remedial action at different locations you will have to take different type of actions like at the

discharge point.

You will have to see that the belt cleaner are properly selected so that the type of material,
type of weight of the belt, type of load coming on the belt, the operation hours considering all
these things, what type of cleaner will be working so that that whatever sticky material is
there on the caring side will be just cleaned over there at the return side itself if required,

maybe after discharging the belt may be making is another small distance run.

So that there; all the spillage material can be accumulated. Similarly, at the transfer point you
will have to do a very good containment so that exactly dust also cannot go out or maybe that
you may have to have a separate dust collecting system over there or your this skirtboard will
have to be properly designed so that the spillage do not take place and then other remedial

action is you will have to introduce a new system over there.

So all along the conveyor belt you may have say for example, there will have to be sensors
and then if more spillage is coming a robot can work over there, collect the material and then
put it onto the conveyor belt. So, such type of systems will be there in developed but this can
be managed by inducing inducting some penalty if the environmental quality is reduced, then

there should be a penalty and in a fear of penalty.

Sometimes that management will do work otherwise, sometimes it is felt that giving such
type of additional activities is just costing money, but exactly they are not realising that by
proper maintenance a more that in the future you may get better benefit. So that your

whatever the regulations and whatever the company directives are there that will have to be



properly followed and that can be ensured if the information get are given access is given to

the people so that all the workers or everybody knows that what is the condition.

So that is how spillage problem can be handled. Have you know understood that what is a
problem with spillage and how it gets.
(Refer Slide Time: 14:12)

Slipping of the Belt
(When the frictional gip becomes insufficient)
Caused by Preventby

+ Excess load and + Install Lagging
tension + Adjust Tension

+ Material buildup + Change Pulley Size

+ wearof the +  Change Out Worn Pulleys
conveyor belt + Add a Snub Pulley.

Slip: The phenomenon of forward motion of the driver pulley without carrying
the belt with it or forward motion of the belt without carrying the driven pulley
with it is called Slip.

Creep : When the belt passes from the slack side to the tight side, a certain portion of the belt extends and it
contracts again when the belt passes from the tight side to slack side. Due to these changes of length, thereis a
relative motion between the belt and the pulley surfaces. This relative motion is termed as creep.

Another thing is that slip of the belt now, what is exactly slip is when you are a conveyor belt
slip means the belt is going and taking a turn over your end pulley. Now, exactly that when
the belt is moving at that time, whatever that is your linear velocity of at the circumference of
the pulley and the velocity of your conveyor belt should be same. But sometimes what
happens there is a; that is your driver pulley when it is carrying the belt in a forward motion,

the belt without carrying and driven pulley there is a difference of the speed.

If while the belt is coming over to the pulley at that time, belt speed is more than the pulley or
quality is going over there at that time if the belt speed is less than the pulleys that your
circumferential velocity which is coming over there. Then that is called your slip or we can
say sometimes that when the grip is not proper or the proper friction is not there with the

conveyor belt and the pulley at that time this slipping is taking place or we can say over there.

That there is a relative motion between the belt surface and your pulley surface that also will
be giving a slipping. Now, this is caused by excess load. If you are having a more load onto
the conveyor belt and then if there is a material is built up between the belt in the pulley at

that time also the conveyor will be slipping or there is wear of the conveyor belt and then you



know that in the pulley there is always a that is a steel pulley at the top of it, there is a lagging

called a cover is given.

So, that the friction with the pulley and belt; can be increased for a better power
transmissions and to get a better effective tension. And that for that purpose, if that lagging is
damaged at the time also there will be this belt will slip. So, you will have to properly
maintain the tension in the belt and for that tension is maintained by your take up device that
whether it is a gravity take up whether it is a loop take up or whether it is a combination of
that. So, these take up systems should be proper then only we are you can prevent such type

of slips.

And then your size of the pulley also should be properly matched with the size of the belt and
the type of the belt and then if sometimes the pulley is getting lot of it worn out and it is
damaged, then also the slip may occur. So you should prevent it over there. And sometimes
by providing the snub pulley that is you have seen in the constructions that for the angle of
wrap is increased by that also this your slip can be prevented.

So, this another phenomena you should know that is your the belt creep exactly when the belt
passes from the slack side to the tight side from the lower side to the opposite when it is
going like that, then a certain portion of the belt get extended, because there is a more that it
is getting a little bit more tensile strength and it contracts when it is coming from the tight
side to going to the slack side it will be getting a little the tensile strength tensile force
coming into the belt will be reduced because of this phenomena. There is a relative motion
between the belt and the pulley and this phenomena it is called creep.
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Speed switch systems usually monitor rotation on the tail (or non-driven) pulley via a pulse
generator (usually a pulser disc or wrap with alternating polarity magnets set around the perimeter)
and sensor, which in turn connects to a switch/relay module.

The operator calibrates the set point (trip point) at the module using either a rotary dial or
potentiometer.

The set point is usually set at about 90% of operating speed (RPM) so that when a fault condition
occurs, the switch will trip the relay shutting down the conveyor or activating some type of audible
or visual alarm.

https://www.electro-sensors.com/applications/belt-conveyors

So exactly a proper running or proper maintenance of a belt, we should not have more creep
or slip then what is there exactly they say we can monitor this creep or slip by knowing
exactly what is the relative motion between the belt and the drum. And then for that, we need
to get this pitch switches. What they do, if your both the you are driven pulley and driving

pulley, if they are running at the same RPM, then we assure that there is no slip of the belt.

So, for that purpose, what is done, we just sense the speed of that measuring the RPM and if
there is a difference is increasing beyond a given capacity and we have given value then that
will trip the motor you will check and take care of that slip is the cause of that the region

because of which this slip is taking place you rectify that and then you ran it. So such types of
devices are there.

(Refer Slide Time: 19:35
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Then, another problem you can see in this figure, that is your material while you are loading
at that time it should be loaded at the centre portion from the skirtboard, you can see that the
material is coming to the one side and it is also giving to your problem of slipping and then
more load is coming means on your edge, there could be a wear over here. So, now this off

centre belt loading is often a big problem.

And this is exactly what is called a belt tracking that means belt should be properly aligned
earlier also you have said that exactly you should make a perpendicularity of the centreline of
the belt and the centreline of the supporting frame should be there. Now, if such type of
problem is there that is your material is going into a one side it can cause a lot of wear and
tear of the belt.

Because there will be differently loading, differential loading will be coming and for that
your job is always to see that the loading point is properly made. That means your chute and
that is skirtboard that should be properly observed and you can have a monitoring system
because there you cannot go all the time you cannot see over here. So, on the side of this
skirtboard, you can keep sensor which can exactly inform you whether the load is getting

properly or not these are the area where you can also work.

(Refer Slide Time: 21:16
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onveyor instrumentation

Sensors and switches as well as actuators to protect the conveyor

+ tramp metal detection,

+ belt misalignment avoidance and detection,
+ slip detection and control,

+ belt wear monitoring,

+ belt rip and splice damage detection, and

+ chute overfilling avoidance

Retrofitting rail for sensors

For Idlers: a combination of ultrasound and thermography snapshots,
taken on a regular (eg daily) basis provides rich and sufficient information
to catch idler degradation long before failure. The sensors travel on rail.

Now, today, there is a lot of that people are trying to do start up for developing new
instruments and then so that the operations of the conveyor belt can be improved. Nowadays

the different types of sensors and switches are there the tramp metal detections, this is another



sensor they use on the conveyor belt, if you are alone with the material some iron crafts and

other things from the mines short away from the material is going over there.

If they go and feed into the processing system, where you are giving the material then the
process equipment and others they get damaged. So, it is necessary that any metal that which
are going along with your material when you are transporting coal, then to a burner at that
time that coals should not have any add on things leaning with that. So, if you keep an

electromagnet over there on the conveyor belt, when it is moving.

Then this all the magnetic material will be attracted and kept it and then you can separate it
out. So, such type of automatic metal removal system can be available then how the
misalignment that detection if the conveyor belt is not running truly at wherever it is going
away from the centre then it should be detected and informed. Then the slip detection as |

have said that if the belt is wearing out at some places.

Then it should be detected if there is any cut at any point it should be detected. Then as
earlier also we have said that for the belt to rip and splice damages, if anything happens by
keeping sensors embedded it can be done. So for the idlers, because if it is a 1 kilometre, 2
kilometres long conveyor belt and whether the idlers are properly working or not earlier there
is a person shall be going on walking and then coming over there to see whether all the idlers

are intact that is a tedious.

And many a times it is not a very failsafe monitoring people sometimes fail to detect a
particular idlers bearing is not rotating, but because it has the fail to rotate that the conveyor
belt all along will get cut and the conveyor belt which is coming about say 20,000 to 25,000
rupees per metre and that 1 kilometre get damaged then you will to replace that belt it is a

very big problem.

So, to solve that, there is a new approaches have come you can see you can retrofit a rail
along the conveyor line it will just retrofitting a rail and on that rail a sensors say robotic
sensors can move. So, what you can do that means this will be going on and sensing if you
see the noise if the bearings of the rollers are not properly rotating, then there will be a
signature of its acoustic signals that will be coming. The sound generated by a faulty bearing

will be different from the sounds generated by proper bearing that of the rollers.



So, by knowing that and then if sometimes what you can do you can take a picture and
measure this noise and then they can be put and send it to back.
(Refer Slide Time: 24:51)

The state of the art today is remote data centre
reporting idlers health of a conveyor belt of few
kilometres long.

But one thing is there such type of systems when it is working on a conveyor belt which is
going along say for example, there is a from Meghalaya to Bangladesh that Lafrazee has
constructed that limestone is going from India to Bangladesh in Meghalaya, which is more
than about 30 kilometres long conveyor belt. Similarly, in Karnataka, you have got very long

conveyor belt over running for taking the material from the mines to the dispatch sections.

So, such a large area when it is to be monitored it will have to be done remotely and then it
will have to be done a proper spatial system. So, if we use this type of sensors, which are
automatically giving instead of persons going over there, they send the data and an inspection
report is generated that depending on main what are the main problems coming is a strip
reader it will be reading and you can sit in your office and look into it. So, such types of
devices are coming and in future there will be more devices coming to have this type of
things.

(Refer Slide Time: 26:08)



Conveyor Safety

For preventing the access to potentially danger
points which are also called ‘nip’ in safety
engineering it is necessary to incorporate the
following in a bulk material handling system:

1. Provide Physical barrier to prevent access to
critical locations (Guards, Fencing and Gate)

2. Emergency stop controls

3. Monitoring and intelligent response

So, now, coming to this some of the problems you have said then safety is exactly the
preventing the potential dangers, the potential dangers are called nip points. Now, there are
different nip points wherever there is a motion there is a nip point there is a moving things if
you are walking nearby whatever your lose garment if a lady operator go with a saree then

what will happen the saree edge can get stuck over here and it is there.

So, that is why when you are working over there, you will have to prevent it by why you
require a proper uniform and proper dress because all these nip points they may be
obstructions, if you are wearing something and that it gets stuck over there, you will get
trapped. So, if there is another nip point you can see if this sharp edge is there, if by walking

if you hit your hand it will get cut.

So, that type of points should be covered. So, those nip points for the safety purposes you can
give a physical barrier or if you find that there is something wrong happening you must give
an emergency stop and then you will have to give a monitoring and intelligent response.
These are the 3 ways how you can improve the safety.

(Refer Slide Time: 27:25)



Tail end guards

Provision of gate and fence with specific conveyor belt locations

There are a lot of literatures exactly generated by the Australians, Australian safety wing, you
can read some of their and these figures are from the Australian regulations, they maintain
that they are all the conveyor belt installations should have the proper type of guard. Now,
what type of guards should be there, whether the guard will be opening in the forward

directions opening in the reverse directions.

Where it will be the gate will be opening downward or opening upward because at different
locations different type of guard and doors will be there. And then some of the operations that
when the belt is running at that time, you are this door should not be open that is called an
interlocking system. So unless and until your conveyor belt is stopped, you cannot open this
gate to see that what is happening near to the drive motor. So these types of interlocking
systems are there to improve the safety.

(Refer Slide Time: 28:24
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Dimensions of provding guards and fences as per AS 1755

Minimum distance above floor before guarding of ip points i not required: | 2500 mm

Minimum distance of guard from danger point if mesh opening is up o and | Working
indluding 9mm dearance only

Minimum distance of guard from danger point if mesh opening i above Smm | 150 mm
upto S0mm square

Minimum distance of guard from danger point if it s possible 0 get wrist | 280mm
through the mesh or guard

Minimum distance of guard from danger pot if it is possible to get elbow | S00mm
through the mesh or guard

Minimuen distance of guard from danger point i tis possible to get entire arm | 1000mm
through the mesh or guard: b

Maximum distance of underside of guard from the floor (in the case of gates, | 250mm
fences or guards providing protection from floor level:

Mazimum size of mesh (in the case of gates or fences | S0mm2

Minimum heght of fencing




So, you can see here that there are different types of guards and then there are different
locations this type of tabular form guidelines are coming from the safety and forcing
authorities. Our DCMS also prescribed some of this, the techniques that will have to be
followed. So, the mining operator a belt operator, they will have to follow those standards of
the safety regulator so that it can be maintained the safety is maintained. So, this part you will

have to look into the safety manuals and the safety regulations and then the mandatorily you
will have to do it over there.

(Refer Slide Time: 29:06)

Emergency Stop Locations

Masimum dstance between emergency stop locations if conveyor is | 30m
accessible

Mamum distance between emergency stop locations if conveyor is | 100m

Use of emergency stops in conveyor belt installations

Now there is a pull chord switch which is exactly all along the conveyor a chord is there and
there is a switch now this switch is through relay and contacts connected to the main drive
motor circuit this pull chord circuit is connected through relay and contacts. Now if you press
there and these are this pull type of button if you just pull it anywhere. Then it will trip the
motor power supply to the drive motor will be obstructed.

Sometimes this instead of this pull chord at different locations this your, some push button
type of switches are there. And that is those are emergency switches. You can push it and
then that conveyor belt will be running that is it will become you can stop it.

(Refer Slide Time: 29:59)



SAFETY MANAGEMENT

 Training & Inductions

¥ Awareness of no entry areas
A appareli.e. personal (PPE) * don't take off the guard when the beltis running

¥ Awareness of emergency stop mechanisms
¥ Awareness of basi safety procedures

o hardhat, o isolate the belt before cleaning or maintenance
* steel capped boots, * noriding on the running belt

Scc it: Identify risk

o glasses + Procedures & Standards

* dustmasks, ¥ House keeping standards.

A((css it: Assess the risk

* earplugs deposited around a conveyor system

* highvisibility jackets F

ixit: Control the hazards
* handgloves
"o

i510 be deaned up immediately
be ceaned up as s00n asis practicable. (Thes could be at the end
ing and conveying is finished of during a maintenance period
ing)

Ewlumu Check the control work
tenance should have racks of holders etc, 50 that tey are

ot lying around on walkways o leaning loosely against handrais.
¥ Signage and notice boards

* Signs should be used in any area where people could be exposed to hazards or in
‘stuations where somebody coud do something 1o create & hazardous situation.
Typical stuations include:

* torestrict access - no entry past ths point
* toindicate areas where correct safety apparel is compulsory = hard hat and
asses must be worn beyond this point
* torem iscarried
out - Warning: solate be't before removing guards.

So, what is necessary for maintaining this safety? You will have to do the sensors for material
management and for the management of safety, you will have to have a data driven
management. So, you will have to have sensors and the data will be going over there at the
same time on the spot where the workers are working their safety also will have to be looked.
And that is why you need to get this safety management through training through awareness

drive through a lot of your signage will have to be given over there.

And then you will have to make the personal protective equipment while they are working,
they will have to have the hardhat they will have to have the proper steel boot they will have
to wear proper glass so, that the product the dusts and all they should have a dust mask. And
they will have to have earplugs because near the conveyor belt a lot of noise will be there,
then there should be high visibility jacket in the nights on the light that should be seen that

Some persons are there.

Then there should be hand gloves will have to be used these are the some of things, but in our
mining conditions in our many material handling plants, you will find our Indian workers
they are not ease to put on gloves. They are not easy to work with we are having an earplug.
So, that is somehow culturally we need to slowly improve those things. So that we get more
that is accustomed to do that thing then your awareness of the emergency stop end
mechanisms.

You will have to make a proper display and proper warning systems everywhere then the

basic safety procedures everybody must follow. And through the VTC or the training of the



that worker this will have to come out and most important is the housekeeping many times
we do not do our proper housekeeping that is a proper cleanliness proper things we do not
maintain whether it is in the workshop, where it is in our chamber, whether it is in our
kitchen.

In many places something traditionally we are not very tidy you can verify it by making an
inspection of any randomly at any 10 houses in India. So now for that we will have to make
special arrangements that to train yourself that engineers that the workplace is made more
tidier and that is one more important thing then signage that is to make it tidier will have to

make their people educated.

And for that the basic rule for save is see it that is you will have to identify where from it is
coming that is why the problems and we have shown that how you will have to see that
caused by and that causes these 2 things need to be seen. And then you access it whereas
assess the risk that means how much damage it can be there because if your risk is not very
high, you should not be spending a lot of money on it, because any management will be

requiring some money.

So, you will have to be judicious by assessing the risk and then you will have to fix it fixes
your control the hazard so, what is the remedial actions? So, in that very first diagram, when |
have shown you the spillage is you make is that type of concept map or a brain mapping by
asking a questions find out the things that what are the things to be controlled, you identify
and then evaluate it that is whatever measure you have taken is it working or not that need to
be measured. So, this is the way how safety in a conveyor belt is managed.
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Problem Cause(s)
Material buildup Belt transports sticky material
Belt slip 1. Insufficient traction between belt and pulley
2. Pulley lagging worn
Belt runs to one side over 1. Off-center loading from material buildup in chutes
long distance 2. Idlers or pulleys are not square with center line of

the belt
Belt breaks at or behind 1. Fastener plates/legs too long for pulley size
fasteners; fasteners pull 2. Wrong type of fastener; fasteners too tight or too
out loose
Belt splices separating / 1. Too much tension on take-up
Finger popping up 2. Material build up on pulley's

3. Incorrect splice procedure

Severe pulley cover (back 1. Sticking idlers
of belt) wear 2. Slippage on the drive pulley
3. Material spillage and buildup

Solution(s)

2. Establish a new belt compound material for release;
impression top

1. Increase belt wrap with snub roller

2. Lag the drive pulley

3. Replace the pulley lagging

1. Install a chute lining for wear resistance

2. Readjust idlers in the area affected

3. Make sure Pulleys are crowned

1. Replace with smaller fasteners; increase pulley size
2. Use proper fasteners and splice technique; set up
schedule for fastener inspection

1. Reduce tension on belt. Belts should run at lowest
tension possible without slippage

2. Remove material build up from pulleys and v-guide
grooves

3. Install plow on pulley side of beit

1. Free idlers; improve maintenance and lubrication
2. Increase tension through screw take-up or add
counterweight

3. Improve loading and transfer conditions; install
cleaning devices; improve maintenance

4. Add lagging to drive pulley

And before that it troubleshooting chart will have to be maintained by you find out the
problems as you have seen that it may be a belt slip it may be belt brakes or bands that may
be a severe pulley cover brake so down each of them that has got a the causes, you identify
the causes, and then you fix it find out the solutions. So, there are a wide range of such type
of troubleshooting charts will be available, please as an assignment, you make now that what

are the common problems in a conveyor belt?

What are their causes, and what should be the solutions? And while reading the solution, try
to find out that where new sensors and instrumentations and data driven decisions can be
taken. So that this can be modernised and where our housekeeping will be improving this our

troubleshooting that also you can highlight.
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Problem Cause(s) Solution(s)
Cleat Failure 1. In most cases a foreign object is coming into contact 1. Inspect system for any obstructions that are coming
with the cleats that are failing into contact with cleats

2. Product is too heavy for current cleats 2. Add gussets or fabric reinforcement to cleats
3. Jams in loading area causing cleats to “dig” material 3. More uniform loading of material on belt
out

1. Pulley’s are too small

2. Beltis off tracking continuously

3. Buildup in V-Guide groove

1. Abrasive materials being conveyed

2. Exposure to heat or oil

3. Accumulation of material on top side of belt

V-Guide Failure 1. Switch to a notched / Modified V-Guide profile

2. Track belt to run straight

3. Improve maintenance and clean all V-Guide grooves
1. Consult Accurate for best abrasive resistant material
for your application

2. Use belt material rated for heat / oil

3. Try using friction top belt or add stop/start eye
sensors

1. Switch to a belt material with a strength rating that
will work for the loads on the belt

2. Less tension on take-ups

3. Add additional heat protection to belt

Improve housekeeping; reduce quantity of grease
used; check grease seals

Top cover wear

Excessive belt stretch 1. Over loading belt
2.Too much tension on take-ups

3. Excessive heat on belt

Cover blisters or sand
blisters

Spilled oil or grease, over lubrication of idlers

Ply separation 1. Insufficient transverse stiffness
2. Pulleys are too small

3. Heat or chemical damage

1. Replace with the proper belt
2. User larger-diameter pulleys
3. Use correct belt designed for specific conditions




So for example, if your top cover is wearing out in that case, our abrasive material is being
conveyed or not you can see it is not because of the abrasive material problem is different.
Whether it is getting exposure to heat or oil or is it the accumulation of material on the top
side something is happening you can find out and then you will have to consult accurate for
best practice best abrasive resistant material if your material is abrasive then your cover you

have selected which is exactly getting worn out.

That means, you will have to think of replacing your conveyor belt by a proper top cover so
this type of initiation this type of a little bit of on the spot R and D you need to carry out so,
that the next step when you will do it will be correct.
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So, there are a number of literatures available. And then particularly, | have said that this
automatic fall detection system, which is a new research which is coming up that is | think
will be published soon, it is now available in the internet so this type of work, whatever is
going on and up to date, you should be able to find it out similarly, some experimental
research on condition monitoring in Chinese have done a lot of work for developing their

system.

But other than that for common problems and all as you can read the Spibakovsky book of
the Russian 2 books that conveying machines 1 and conveying machines 2 and also that our
mining handbooks that material handbook and that SEMA handbook that conveyor engineer
manufactures associations that SEMA handbook on conveyor belt design, please find out that
there are a lot of troubleshooting charts are given.
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+ Causes of problems should be Investigated for designing technical solutions
+ Safety rules and instructions must be well discussed and followad
+ Follow fundamental rules:

¥ Don’t perform service on conveyor until motor disconnect is Locked Out

¥ Service conweyor with only authorized maintenance personnel

¥ Keep dothing, fingers, hair, and other parts of the body away from conveyor!
¥ Don't chimb, step, it of ride on conveyor at any time!

¥ Don't load conveyor outside of the design hmits:

¥ Don’t remove of alter conveyor guards or safety devices!

¥ Know location and function of all stop/start controls.

¥ Keep all stopping/starting control devices free from obstructions.

¥ All personnel must be cear of comveyor before starting

¥ Operate conveyor with trained personnel only!

¥ Keep area around conveyors clear of obstructions.

¥ Report all unsafe practices to supervisor!

So to conclude, that your causes of problems should be investigated. For designing technical
solutions, safety rules and instruction must be well discussed and followed and then follow
the fundamental rules that is how you do not perform services on the conveyor until motor is
disconnected or locked out that whatever the problem may lead to a problem should not be

done, that is the basic principles.

Service conveyors only when authorised maintenance personnel do not let anybody to do a
work if he is not a competent person do not let him touch. Similarly, your clothing, fingers,
hair and all these things the proper should do not get entangled into a nip point. Do not climb
step, sit or ride on a conveyor belt anytime do not go on crossing the conveyor belt or the just
keeping a leg on it but if suddenly someone starts then you will be getting carried away and

getting accident.

So then do not remove the conveyor guards then note the location and the function of where
the stop switches and all these are there. They if you are going to work with a conveyor belt
system, first find out what are the emergency provisions where are they located and all that
thing, then you test them the different switches they are working or not then there should be

exactly proper knowledge.

Proper discussions, proper way of record keeping should be there so the work whatever has
been done is recorded and other can know. So there are a number of reports may be generated
but the report not for the reporting sake make a habit that the reports generated by previous



user you go through it find out and then go it by that way you can get better your conveyor

belt system. Thank you.



