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Module — 04
Lecture — 16
Site and Rock Preparation Equipment: Scraper

Welcome, back. We have been studying Mining Machinery for Site and Rock Preparation
Equipment. We have discussed about dozers, we have discussed about rippers and we also

discussed about different type of drills. Today, in this class I will be discussing about Scraper.
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Site and Rock Preparation
Equipment: Scraper

Objectives:
Introduction to scrapers used in surface mining




Now, this site preparation purposes though it is used, but it is basically a scraping machine,
which is used for removal of the top soil. So, here we will be introducing this particular

machine how it is used in the surface mines.

(Refer Slide Time: 01:07)

After going through this lesson you will be able to:

* Explain the construction and operation of
scrapers

* Classify scrapers and specify their applications

And after going through this lecture you will be able to learn about these machines you have
seen this photographs over here. And then explain how the construction of such machines are
there, and then what are the different types available and then how they will have to be

selected for different surface mining operations that we will discuss.
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Scrapers

Scrapers are wheel mounted machine with a centrally located
bowl with cutting blade used for top soil removal in surface
Capacity: 55 m* e

The bowl is filled during the travelling of the scraper and the
collected material is spread on a pre-selelcted site by opening
the bow! gate while the machine is still travelling,

Depending on the arrangement s of facilities at the bowl the
machine is availoble as apen bowl type or elevator type.

So, now what is a scraper? So, this scrapers are basically a wheel mounted machinery that is a
it is a off highway wheels large diameter wheels, which are that is a wheel mounted

machinery working in the mining field and it has got a centrally located bowl.

We can see here in this diagram, there is a that between these two set of wheels there is a
bowl, which has got in front of it there is a cutting blade you can see here there is a cutting
blade at the bottom. And, then when this machine is moving this cutting blade will be cutting

this or stripping this material scraping the material and fill up this bowl.

And, then they are used for basically taking the top soil. So, you know that soil is a very, very
important whenever you are going to do a surface mining, the soil pores part it is which has

got the all that your vegetation supportive materials there. So, that need to be preserved and



that can be used after the mining operations are over that top soil is very very valuable

material for re-vegetating that area. So, now for that purpose this machine is used.

Now, this bowl it is; it get filled when this move machine is moving, and then while it is
travelling at that time it will get filled and then there is a gate here, so, by opening up that gate
the material is spread. So, this machine is basically a scraping and spreading machine’s and
then, this machine for this particular purpose of scraping and spreading you can make
different type of arrangements. And, you can add different type of facilities and with that we

can get a different types of this machine.
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Powered Functions of scraper

The laad-carrying part of a scraper,

.

So, I think from this schematic diagram you can know that this machine what are the main
powered functions in that machine in any machine whenever you study you need to know,

that what are the powered motions powered functions are there. So, this is a we are having a



front part and the rear part and there we have got this there is an articulations that we are
having a gooseneck type of system here, by which it is hinged at this. So, you can have a

steering cylinder is here to give a steering or the direction change can be done.

And, then there is a hydraulic arrangement, so that this bowl can be positioned. So, whether it
is going in a cutting position or for scraping purposes or it is for the spreading purposes. Now,
there is an elevator inside; that means, the material which is cut over here it will be lifted

through this and it is placed to the back so that this bucket is filled properly.

And, then there is a at the back of it suppose this is the bucket bowl inside the bowl there is
an ejector so that this will be there at the back of it and when the material will have to be
evacuated or spread, this ejector can slowly push the material it will be coming out of it. So,
this is here a scraper that is with a elevator which is taking the material on then this with a the

ejector will be moved.

So, there will be a reciprocating motion will be given and this other motion is that given to
the wheel a propelling motion or travelling motion. So, we have got that motion for steering,
we have got this apron positioning, we have got the elevator motions, you have got the ejector
motion and then we have got this bowl positioning motions. So, these are the functions

motion are there.

If you see the constructional component of this machine, from this diagram it could be clear,
that front part which is a tractor part it has got the engine, radiator and all normally any
automobiles part it is here. Then there is the hydraulic tank with that for the all hydraulic
controls. We are having a operators cabin and then there is a hitch that with which the rear

portion is getting connected over here.

And, for that a frame this cross beams frame is there. So, that when it is cutting it will be
taking a tremendous cutting resistance will be coming, so that load should be properly

distributed over there and there is an ejector and also sometime to scrap this machine if the



cutting force is not properly developed by the engine power there is at the back, it can be

pushed by a dozer or by another scraper.

So, now you know that this is a machine, which is basically have got a centrally located bowl
or apron in which there is a blade in front of this bowl and this apron can be opened and

closed depending on that the material will be stored over here and it will be carried.
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So, you can see that this how the functions are taken place over here. So, this apron which is
exactly a gate for this for while this machine is moving in this direction, at that time your this
blade is pushed you can see here, this is the level and here it has cut, so that level has gone

down. So, this much when it is moving the material is going towards the back and it is getting

filled.



Now, when this whole material will be filled over here, this apron will be lowered, so that
now that is gate is closed and it will start travelling. So, that means, as a sequence of
operation while cutting exactly the loading is taking place. So, for cutting and loading where
from the force is generated exactly? It is that traction or travelling of the machine is allowing

it to load and cut and load; after the bucket is load it is just travelling.

Now, when this material it is coming to the where it is to be spread this apron is raised, the
gate is open and this as the machine will be travelling the material will be falling down. So,
that is where how that the whole machine works. Now, this type of scraper depending on how
you make it arrangement of filling this material, how you make this travelling and depending

on that we have got four different types of scrapers.

They are standard scraper, tandem scraper, open bowl scraper and elevating auger. So, that is
a elevating or auger type of scraper. So, here it is a open bowl that your bowl is open and then

the material is getting filled. This is an open bowl scraper.



(Refer Slide Time: 08:48)

' [k ey 2=
1 ~"-""'. S - Iy f{_- - *
— 2 La “.':__._ ..J-
— r—g—

Standard 5craper Pushed by Dozer

[ (" 1 ) s .a‘- .

/—_[/ :\__.-HJ “i_‘_cd_g.:i____.‘— "t-‘“-ﬂ

L »J*(s-\jf\ Elevating Scraper : Self Loading
40

Tandem Scraper ;: Self Loading

Push Pull Scrapers, Alternate Loading

If you can see here in a standard scraper it can be pushed by a dozer. There is a dozer here and
this dozer is pushing this material and then there is a tandem scraper means you have got one
tractor engine here, one engine here at the back, so that the required power to cut, and load,

and carry that is given by two.

Now, this type of scraper it can also handle in some of the gradient where the grade
resistances are more, cutting resistances are more there only by one engine the work will not
be possible. So, that is why there is a tandem. Then sometimes push pull scraper. Here
exactly you can see the two scrapers are there; that is you have got this two scraper at a
alternate loading, one can load another may not load over this is just only giving the pushing

of it.



So, this is the way how tandem scrapers, that is two scrapers are used that both of them will
not be cutting at a time. One will be cutting at that time other will be giving assistance to that.
Now, as we are telling that here elevating scraper in which there is a just elevator here this

elevator is nothing but just like a your scraper chain conveyor type.

Here a this elevator is having this your flight bars fitted to a chain conveyor type
arrangements here, so that this material which is getting cut is getting lifted and put it to the

back of it. So, now you know that constructionally there are four different type of scrapers.

(Refer Slide Time: 10:30)

+ Standard:
* Single front mounted engine on tractor
* Front axle drive
o Capacity 24-64 te (15-40 m?)
* Power: 240-460kW

Selection Consideration: Caterpillar G27F tandem open bowl scraper
: - ¥ Require push loading
: e fien -.-' 3 ¥ Total grade and rolling resistance 3%-10%
e Teeoer vy Doser ¥ Handle clay, silt, gravel, coal, broken rock, dirt, ripped rock
¥ Versatile

¥ Lower owning and operating cost
+ Tandem: ¢ persing

Dual engine front on tractor rear on scraper body
+ Two axle drive (four wheel | f
« Capacity 24-64te (15-40 m?) |y
+ Power: 215-710kW

Tanderm Kraga - Sall Londing

Selection Consideration:
¥ Best with bad traction conditions

v Reduced loading time and improved machine accelerat
v Grade and rolling resistance 10%

Now, if we see there in a standard scraper, the single front mounted engine on the tractor is

there and drive is a front axle drive and its capacity goes to 15 to 40 meter cube is the bowl



capacity and for that the engine need to be of 240 to 460 kilowatt that is the range available in

the market.

Now, where we will be selecting such type of tricks? Because this will be requiring a push
loading if your cutting resistance is more because it is only with this power of 240 kilowatt it
may not be able to cut. So, that is why a push dozer will be used. Now, as because it is power

is less, you cannot go for a very high steep gradient it is not suggestable.

Then it can handle clay, silt, gravel, coal or broken rock, dirt, ripped rock. So, it can be used
and it is a versatile machine and it is as because as small and there is a not much maintenance
also will be required, it is a easily maintainable and that is why the operating and owning cost

1s also less.

Now, when it is a tandem; that means, where you will be having two engines definitely it is
total power will be going up to 710 kilowatt and here also the size can be same thing. And,
then there we are having two axle drives that front axle as well as the back axle, both that can
be driven and here even if the conditions of the rock is not very good traction is not proper,
there also it can work and where the rolling resistance is high, grade resistance is high they

are also this tandem type of machines can work.
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Tandem scrapers have two engines, i.e. separate tractor and scraper engines. This
configuration increases traction in steep or slippery areas. These still require a push-
cat (push dozer) to load properly unless they are working with materials that are
soft or loose, materials such as coal (with a coal bowl), or when grooming fill
material for new road construction,

Caterpillar 627F tandem open bowl scraper

Now, you can see here a photograph of a Caterpillars, Caterpillar tandem you can see here is
also the one engine, one engine here in the centrally that bowl is there. So, this type of

machine can take this your top shell can be removed and put it over there.
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+ Tandem Elevating:
+ front mounted engine on tractor and rear on scraper body
+ Two axle drive

* Capacity 20-39 te (12-26m’) ey iy
+ Power: 210-522 kW _f"& a1 ? '—‘L? e
[ g \LAals [N
o7 WO=
Selection Consideration: O 'l‘ ; “J;_'Ll\.]- - _L':\_J__,_
¥ Self loading, restricted by traction condition N '_:‘ e
¥ Total grade and rolling resistance 10% Elevating Scraper : Self Loading
¥ Handle clay, silt, gravel, coal, broken rock, dirt, ripped rock,
Blocky material

¥ Travel distance 150-600m
¥ High owning and operating cost

* Flight assemblies
Y r‘:‘ » Chain assemblies
" A 3 +  Sprociets
N + idlers and idler groups

X A + Rollers and roler
= Broups

So, this in the elevating here also your a front mounted engine is there and here the capacity
can go 12 to 26 meter cube is a small capacity, but it is a self loading. So, that is it is getting a
properly loaded. So, bowl get properly filled and that is why the machines the productivity

can be little more.

And, then it can go for travelling with load it can go up to 600 meter. So, you can remember
at this by using this machine if you are to carry for a very long distance, it is not a very good

hauling equipment. And that is why it should be properly the site should be seen.

Now, as I said that what is this elevator you can see here is a chain between two sprocket it is
given a drive over here and between these two side chain you have got this flight bars. Now,
these flight bars and this because of this bars when it will be rotating, it will be rotating in this

directions. So, whatever the material is cut, here it will be getting raised and then at a, at this



point it will get thrown over here and the material gets placed in the back. So, that is a

elevating scraper.
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Operating with Scraper

OPERATING RANGE
T imum haul for the small- and medium-size scrapers is 100 to 1,000 m. There are larger scrapers
that are effective up to about 2,000 m.

SELECTION
A scraper is a compromise between a machine designed earlusively for either Ioading or hauling. For medium-
distance movement of materisl, & scraper fs batter than a doter bacaisa of It travel-apeed advantage and it s
better than a truck because of its fast load time, typically less than a minute. Another advantage of the scraper is
that it can spread its own load and quickly complate the dump cycle.

PRODUCTION CYCLE
The production eycle for a seraper consists of six aperations—loading, haul travel, dumping and spreading, turning
at thi dump site, réturn travel, and tuming and pasitioning to load, The cycle (nchudes the functions of the agron,
bowl, and efector during keading, hauling, and dumping.

LOADING

The CAT 621 loads with pushetractor assistance. This scraper can load to a Bmited extent without assistance, but

requires push loading to achieve maximum production. Pusher assistance is necessary to reduce lsading time and

whatl spinning. Reducing icrapar wheal spinning increased tia life. The scraper should not depend on the pusher
toda all the work, Corversely, do nat spin the scraper’s wheels to pull away from the pusher. Use pusher assistance
for sither straight, downhill, or straddle loading. Atways load the scraper in the direction of haul. Do net turn the

TP at th same lime it is acceberating from th lnading operation, The CAT 613 ks a sell-loading machine, and

pushing during loading will damage the scraper’s loading elevator,

So, while you are to these machines now you have understood that, what is a scraper- scraper
is having a bowl at the central at the bowl. There is a teeth for cutting the or blade for cutting
the rock, there is an apron for holding the material and there is a hydraulic arrangements for
raising and lowering of the apron, raising and lowering of the teeth and also for the

articulations and sometimes you are having this elevator.

So, this machine how it will be operating? It can operating for the optimal haul distance for a
small, it is can go even up to 1 kilometre it can do it, but depending on that how you design

that particular that you are the drive system and then your suspension and all other



automobile features will have to be incorporated and you can have up to even 2 kilometre lid

distance it can carry.

Now, a scraper is a compromise between machine designed exclusively for either loading or
hauling. For medium distance movement of material, a scraper is better than a dozer because
its travel-speed is more. If you think of a, a dozer is also cutting and then pushing the material
to a distance. If you have seen that scraper ripper in a dozer what they do? That bulldozer the

material is coming in front of the dozer blade and then that whole material is pushed.

Now, while material is getting pushed by the side of the blades the material may get spilled
over and that is why wherever a dozer is working, you can see some wedge formations at the
side, but this machine as the material is kept over here and then as it is a your wheel mounted

it can run with a better speed.

Now, in a dozer if it is a crawler mounted the travelling speed is very less that is why if you
take a very long distance the cycle time will be more as a result the productivity will be less.

So, that is why you select a scraper in place of dozer for scraping and spreading of topsoil.

Now, there is a a dozer cannot very effectively spread the material. There also in a dozer
when you doze the material you lift the blade and then the material will get spread. So, but
here as because the material is there inside the bowl and that material you can push from the

ejector and then you can control the opening of the apron in front of the bowl.

As a result whatever you want to make the spread the material a 2 inch thickness, 5 inch
thickness that can be done in a better way. And, this a production cycle that is exactly that
what is a, this machine you can say also that a scraper is a cyclic machine, the operation is in

cycle; number of different small unit activity it is repeated.

So, that first thing is you can say it is just cutting that travelling, then spreading, then empty

coming back, again cutting. So, this is as a cyclic as a cycle operation is there. Now, while



doing the cyclic operations the activities are loading, haul travel, dumping and spreading and

then turning at the dump site, and return travel, and turning and positioning to the load.

So, this is important when you will be deploying this machine in a mine there you need to
know this productivity calculation. The productivity will be depending on what? Total cycle
time and in that cycle time, which operation is taking how much time you can note it down,

you can calculate and then you can make your deployment strategy better.

Now, that loading as you say that loading will be basically by how it is getting cut. So, to if
the; if it is a consolidated soil, the soil is hard then there will be difficult cutting. So, you will
have to give a that is your push from another dozer and then sometimes you will have to use
the tandem engine, so that loading it will be depending on the soil properties you will have to
select whether it will be a standard scraper or a tandem scraper or with a dozer pushing things

will be there.
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Downhill Loading
Downhill loading enables a seraper to obtain larger loads in less time, Each 1
percent of favorable grade is equivalent to increasing the loading force by 20
pounds per ton of gross scraper weight.

Straddle Loading

Straddle loading requires three cuts with a scraper. The first two cuts should
be parallel, leaving a ridge between the two cuts. The scraper straddles this
ridge of earth to make the final cut. The ridge should be no wider than the
distance between a scraper’s wheels, With straddle loading, time is gained
on every third trip because the center strip loads with less resistance than a

full eut.

So, it is it can also while you can spread it in downhill, it can cut also downhill depending on
the site situations you can find you can determine that is exactly, but a 1 percent gradient is
considered as a favourable gradient. If you put it over there it is exactly get a better cutting

and better hauling things.

Then, you can have a straddle loading where exactly in a straddle loading your three cuts with
the scraper. Exactly this you can see that is a first cut, then it will be a second cut and third
cut this part is given over here. So, this is a; the scraper the ridge are kept and then it is
cutting. The ridge should be no wider than the distance between the scraper wheels. So, that
in that case, it will be able to push and cut it over there by taking the material in this particular

way exactly the efficiency of cutting is improved.
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Push-Loading

Back-Track. Lise the back-track push-loading
technique where it is impractical to load in both
directions, However, this method is inefficient
due to the time spent in backing up and
repasitioning for the next load,

Chain. Use the chain push-loading technique where
the cut s fairly long, making it possible to pick up
two or mere seraper loads without backiracking.
The pusher pushes one scraper, then maves
behind another scraper that is moving in the
same direction in an adjacent lane,

Shuttle. Use the shuttle push-loading technigue for
shart cuts where it is possible to load in both
directions. The pusher pushes one scraper, then Q. Explain with diagram how push dozers
turns and pushes a second scraper in the are deployed with scraper.

oppasite direction.

So, now when you are doing it is a push loading you can give that as a back track loading.
Now, you can see in this diagram a dozer is here to push the scraper and then it gets loaded

and then it just coming and that getting spreading.

So, in a chain loading that is your chain push loading techniques where the cut is fairly long
making it possible to pick up two or more scrapers will load. You can see this is a chain
loading they same there are these two scrapers are here and then, it is pushed by this dozer

and then they are cutting it over there.

And, in the shuttle push loading technique shortcuts where this is possible to load in both
directions. So, that is in a shuttle loading your both the directional loading is given. So, this is
exactly you study in detail when we do a scraper mining in the surface mining paper we
discuss about this. But, as a machine you must know now that these machines these

components are manufactured by different companies.
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Features of Modern Scrapers

1. Ergonomic operators cabin for increased operator comfort and reduced fatigue, Comfort
seat with air seat suspension offers four different swivel lock paints to allow proper
positioning in relation to the joystick

2. Instrument panel in operator’s cabin features a quad gauge cluster that includes fluid level
and temperature displays.

3. Electronic monitoring system, EMS Il, menitors machine status and provides real-time
infarmation to the operator

4, Electrohydraulic controls for enhanced productivity and operator comfart

5. Electronically Controlled Tractor engine for high performance and improved efficiency.
simplifies gear selection and allows the operator to program the top gear for matching
travel speeds to the rest of the fleet. A thrattle lock enables the operator ta maintain
engine speed during the haul cycle without pressing on the throttle.

6, The lled pl y power-shift lssion has eight forward
speeds and one reverse speed

7. Caterpillar's 621G is also available with an auger system in the bowl, which gives the
machine self-loading capability in a wide range of material and expands the capacity to
161m'

8, Intandem scrapers the twin engines give the 627G the ability to handle steep grodes and

poor underfoot conditions.

Say as we have said that Caterpillar, even the Hyundai and many other companies they are
manufacturing this scrapers they put some very good important modern features. 1’°st is that
your operator cabin it is ergonomically designed. Now, what is ergonomically designed
means for the best comfort of the operator, so that the operator is not having any fatigue or he

just or else he is 8 hours operations he will be remaining as fresh as he is.

And, then there will be a lot of instrumentation panels are nowadays available because they
use electronic monitoring system. That electronic monitoring system it monitors the condition
of the machines and then there all these your hydraulic control are electro-hydraulic control.
These are all are exactly the development of mechatronics, where there will be a sensors
electronically they will be sensed and according to their, the condition the operating

parameters are finalized.



And, the operators need to just take actions whether by seeing the enunciation if something is
getting over hot or that is your resistance is increasing, he will be controlling the things over
there. So, similarly there is a power shift transmissions which say that travelling it can give

eight forward gears and one reverse gear it can be that possible.

So, similarly this bowl it can be filled with a auger type by a screw type of material will be
pushed upwards or at the same time there could be the twin engines type of scraper. So, these

are the features of some of the modern dozers, modern scrapers.
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Scraper Engine
* The six-cylinder Cat 3406E Electronically Controlied Unit Injection (EUI) diesel
engine has a dual power capability of net 246/272 kW (330/365 hp), which
increases power when the machine is operating in higher gear ranges for faster
cycle times and greater gradeability. It also supplies more power when
operating the elevator or auger mechanisms. The scraper engine on the
tandem-powered 627G is the Cat 3306 DITA, which has a net power of 168 kW

(225 hp).

EUlis a high-pressure, direct-injection fuel system that improves torque rise for

maore power in the cut, improves fuel efficiency, and reduces emissions. The

system provides infinitely variable injection timing to maintain peak
performance.

* Advanced Diesel Engine Management system uses innovative software and
hardware to monitor, control, and protect the engine. It has air-to-air after
cooling for reduced air inlet manifold temperature.

» G-Series machines has been increased to allow 11 h of aperation between

refueling. The machines alsa feature the Advanced Medular Cooling System

(AMOCS), which replaces the folded core radiator used on the F-Series scrapers.

AMOCS is designed to improve cooling capacity and serviceability.

And, then the engine it is very very important there because you can see that the it is main

power as to get a 250 kilowatt or maybe up to going say 710 kilowatt type of a very big



powerful engines. It go; it can go six or more cylinder engines can be used and then you will

find that this type of engines are all turbocharged engines.

You have studied in your regarding the study of our prime movers that is your the that how
you will be having the exhaust exactly such machines when it is working in the mines if you
are not taking care of the standards then you will be ending up with a lot of pollution.
Because the diesel exhaust which will be coming from such a big machines should be a

proper.

That is why like in India this will have to have the Bharat IV standards that is exactly how
many how many gram of that your the pollutants will be emitted that is stipulated. So,
nowadays whenever you are using it you will have to see that this engine is following either

Euro IV or US that III stage III that standards will have to be maintained.

So, now, that they are having this electronically controlled unit that fuel injection systems
which is exactly very very efficient systems your depending on the load coming over there
they will automatically find out that how much power will be required and accordingly you

can achieve a good energy economy.

Now, that is what exactly all these modern particularly this caterpillar engine sections they
have done lot of research you can find it out that how that advanced diesel management
systems have been introduced. So, and this machine is a will have to carry a lot of fuel. So,
that is why the fuel tank is also designed specially and it in it can hold that fuel for up to 11

hours of the full scale operations can be carried out over here.
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Construction

Components are: Tractor engine, cab, hitch, gooseneck, bowl cylinder, draft arm, bowl,
ejector, scraper engine, push block, cutting edge, apron, elevator, slifding floor, steering
cylinder

transmission

Features:

*  Service Brake of air over hydraulic, wedge actuated
Shoe ype

= Vane type 2501 min capacity hydraulic pump

» 11,5 cubic m struck capacity bowl, payload 23000kg

= 586.7 litre fusl tank

» 1155 litre hydraulic tank

+ Length 126m

* Width 3.47m

*  Height: 3.89m

*  Ground dlearance 0.448m

* Weight: 26.584 te

+  drive axle load 8.1 % [empty), 51.8 % {loaded)

BEML Scraper

Now, in India the scraper is manufactured by Bharat Earth Movers Limited and here is a just
you can see that a Bharat Earth Movers Limited, Indian made be that scraper here the
components are as you can see the tractor engine is there, then this you have got the operators
cabin over here and then you have got the hitch, gooseneck, your bowl cylinder, draft arm,
bowl, ejector, scraper engine, push block, cutting edge, apron, elevator, sliding floor, steering

cylinder. As we have discussed earlier all these are there.

You can see the dimensionally this machine is about 12.6 meter long machines out of which
you are having this about that is 7 and 7.1 meter is the access to axle to axle distance of this
machine. This portion is called a gooseneck, which is again having a hitch point over here.
So, that the articulation is there. Because of this articulation it can have a very good

manoeuvring in a small space.



So, the features are the overall height of this machine is 3.9 meter and then the ground
clearance below this is your about 4.4 that is a 0.5 meter of ground clearance is there and this
can be that your the bowl can be lowered below this about 5 on a 0.53 meter can lower it
down. So, it can give a strip, thin strip of cutting is possible. So, what you will have to do is

such type of machines you study the manuals of this machines and find out how it works.
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Cutting Edges are available in two arrangements for most machines: Stinger Cut and Level Cut.
Selection of edge thicknesses is important, Thinner edges provide greater penetration, while
thicker edges offer more wear material and impact resistance.

Router Bits are used on all scrapers to protect the corners of the bow! from excessive wear, There
are two types of router bit: Standard for general use, and Heavy Duty for use on larger scrapers
working in highly abrasive conditions

So, this is the cutting edge which is there you can see how the material get loaded over here

and there is a guard by which the material should not get spilled.



(Refer Slide Time: 27:13)

Development of Router Bits
In earthmoving scrapers, the leading edges of the bowl, on opposite sides of the
cutter blade, are subjected to extreme wear due to the continual action of soil,
rocks and the like, abrading away on sald leading edges. The wear problem was
recognized many years ago and various devices have been proposed for
protecting the leading edges of the bowl by means of one or more router bits
mounted on the bowl in a pasition to protect said leading edge. —

A router bit on a scraper is pivotally mounted en the wall of the
bowl in such a way that movement of the bit about the pivet
axis moves the cutting edge of the bit into a position such that
mavement of the scraper causes the cutting edge of the bit to
fracture the ground on either side of the cutter blade,

Caterpillar router bits help prevent wear and costly damage
to the scraper bowl. All router bits are forged DH-2 steel and
through-t | to prevent breakage and prolong Iife.

Now, there is another things that router bit because what happens here the blade this edges
will get worn out. So, that is why to protect that there is a router bit over there that you can

see at the in front of the cutting blade an another bit is being from the side walls fixed.

You can see here there is a holes are here. So, that if this get worn out then your this nut and
bolts will be removed and it can put over here, so that it can lower down. So, this type of

router bits it exactly save the or it increases the life of the corners of this blades and that bowl.

So, that if the bowl get damaged then the whole bowl will have to be replaced, but by using
this router blade your damage will be only here and you can reuse it for so long time. So, you
can increase the life of the bowl and also you reduce the time of that is your bowl taking out

and maintenance becomes easier.
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Operations

. Dig/excavate
. Load

. Haul/transport
Dump

. spread

[T ST

Application

3 Topsoil removal
O General reclamation (levelling
Q 08 remaoval in compatible site
2 Orefcoal removal with ripping
Q Parting removal

O General utility work:

v stockpiling and reclaiming,
¥ site preparation,

¥ road construction,

¥ pond and ditch digging

So, they as I have said already the operations are digging, loading, hauling, dumping and
spreading. Its main application area is topsoil removal, general reclamation, over burden

removal in compatible sites, then it can be also parting removal can be done.

So, in many general utility work also it can be used particularly in stockpiling and reclaiming,
sometimes in site preparation also it can be used, it if sometimes having a scarcity you are not
having a dozer, sometimes this machines can use for the road construction also. And, then in
a other if you want to create a pond that is a material to be removed and loaded you can yes

very nicely you can design the working phase and you can do it.
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Method of operation

* Loaded by propelling power and with the cutting blade with cut 7.6 to 38.1 cm,
cut widthis 3-3.6 m

+ Bowl raised to clear ground and an apron closes the bowl opening

v Travel at 25-40km/hr

+ Unloaded by rotating the bowl back plate forward or by pushing the load out
of the bowl with apron raised. Material can be spread or unloaded on grizzley

* Return travel at higher speed

So, as a method of operation: loaded by propelling power propelling means the travelling
power and with the cutting blade cut about 7.6 to 38.1 centimetre deep cut can be given with
a 3 to 3.6 meter width that cut can be given. And, is a bowl is raised for the grounds and then

apron closes and that it opens.

Now, while travelling it can travel at a 25 to 40 kilometre per hour so, this unloaded
unloading it is done by that you are rotating the bowl back plate forward or pushing by that

ejector is pushed and the bowl that your apron is removed and the material is spread.
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Scraper Operation:

-

. The front end of the bowl is lowered so that cutting edge penetrated the ground

. The front apron is raised simultaneously to facilitate the cut material to flow into the
bowl

3. Scraper is moved forward

. The earth material is cut and forced into the bowl as a horizontal strip of materials
by the scraper travelling mavement

. This continues till the bowl is filled

. The cutting edge is raised after the bowl is full

. The apron is lowered to prevent spillage

. The scraper is hauled to the spreading site

= [
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Dumping Operation
1. lower the cutting edge to the desired hight above the fill
2. Raise the apron
3. Force the material out by means of a movable ejector at the rear of the bowl
4. Due to the motion of the scraper material get spread over the fill

So, this operations I have already said that sequence wise you can write it down and the
dumping operations how it is done you can note it down and write it in a systematic manner

so that you know about this machine.
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Cutting and Loading by Scraper

Ejactor backin
Apronased |gaing posiion

For maximum production both single- and tandem-
engine scrapers need the assistance of a push tractor,

So, we have all said this once cutting and loading by scraper as I explained before you can

know from this.
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Hauling the load by Scraper

Bowl ralsed
to parmit
frae travel

Apron lowered to capture the material.
Keeping the bowl low enhances stability.

You know about now hauling and load by the scraper; it is exactly when you are moving.
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Spreading the load by scraper

Apron raised Ejector moves
forward to
empty bowl

Dumping and spreading is one continuous operation.

And, then you can know how it is exactly removed. So, these three operations are very very

important.
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Factors Affecting Scraper Selection

. lob Size

. Volume of material to be moved
. Space available for maneuvering
. Scraper configuration

Cost

. Job Conditions:

*  prade

*  Rolling resistance

*  Material type

- T R R

Now, how it will be it is how you will have to select for a job? By the job size, volume of the
material, space available or not scraper is a that can work over there or not and how much
money it will be costing for doing that all these parameters are to be found out. And, on the
basis of that you can select that machine, but the job conditions mainly the grid whether it is
downward or it is upward you are scraping or what is the rolling resistance and what type of

material that is very very important.
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Scraper Volume Capacity

The Velumetric load of a scraper is calculated as:

* Struck Capacity: materials to the level of the bow!
* Heaped Capacity

+ Bank Capacity= heaped capacity x swell factor

And, the volumetric load on the scraper it is calculated as a struck capacity. Struck capacity
means, when you take a water in a glass, then it is just up to here that is just struck capacity,
but on a glass if you put rice there will be a heap capacity. Some material can depending on

the angle of repose it can be kept over there.

So, this and the bank capacity means your heap capacity into swell factor. You can see that
when it is scrap say for example, you have gun 5 meter of length with a say 0.5 meter of
thick, but this 5 meter 0.5 meter and if it is a 3 meter width that whatever the rectangular
block you have cut, their volume will be much less, than the volume which will be coming
into the bowl because after getting cut and fragmented the material swell that is called your

swell factor.
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Swell Factors for different materials

Bank

weight weight

Percent  Swell
Material Wicuyd kpm® Ibicuyd kg/m* swell factor
Clay,dry 2,700 1600 2,000 1,185 35 074
Clay, wet 3,000 1,780 2300 1,305 B 0rs
Earth, dry 2800 1660 2240 135 5 080
Earth, wet 3200 1695 2580 158 25 080
Earth and gravel 300 1895 2600 15 X0 []4]
Gravel, dry 2,800 1660 2480 1475 12 089
Gravel, wet 0 2020 280 1,768 14 088
Limesione 4,400 2610 2,750 1630 60 083
Rock, wellblasted 4200 2490 2840 1565 @0 083
Sand, dry 2600 15942 220 1,340 15 087
Sand, wet 2700 1600 2360 1400 15 087

Shale

So, these are the things, which is to be taken into consideration while taking up and using a

scraper. So, you can find out how exactly which type of material get how much swell-

depending on that you can decide that what should be the size of the bowl.

If a material which is exactly swelling much more, then the volume of the bowl should be
more for a particular design. So, how will be designing your phase for cutting by scraper and

then how exactly this machine will be selected for a particular zone you will have to know

this information.
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Economic Zones of Application
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SEVERITY OF
CONDITIONS

HAUL DISTANCE

But, as a if your the severity of the site condition is very high, there your tandem and powered
push pull those type of scraper will have to be used. If your haul distance is very long in there
you cannot make in a very severe conditions and the severity is less and there your

conventional scraper can be used.
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Performance Chart
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So, like this type of study you can make it depending on a particular sites. Now, the
performance is you will have to select that at a different speed if it is running that you are
having a 25 kilometre per hour, if the total resistance is getting your 10 percent resistance,
you can see here with a 10 percent resistance your machine will be working at say gear

number 6 and at that time it will be giving your that rim pull you will be getting 4 kilometre

per hour.

So, like that how much and which gear you must operate that can be learned from the
performance chart which comes along with the machine. So, you should start understanding
such type of chart to rate and that manufacturer catalogue they gives this chart from there you

can find out at which gear you must run under a particular conditions.



(Refer Slide Time: 33:36)

Cycle Time T, = Load + Haul,# Dump,+ Turn, + Return, + Turn,
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£ HAUL )

i it
\ a8 S

RETURN  DUMP

Load time : 0.85 min
Haul and Return time depends on distance and speed
of scraper

Scraper Cycle time (US)

Scraper Type
Scraper Size Sugle Engmne Tandem-powered
fiou vd) {mum) {num)
| ] I I -
w34 0.37 026
B 2

So, this is how things are done, and the total cycle time as I said that is different operations
there all the time if you note it down, then you can find out what is the loading time and that

is required to calculate the productivity of it.
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Conclusion

* Scrapers are essential for better top soil management

* You can research for the following assignment:

i.  Develop on experimental a set up to measure the resistance to load while filling o
scraper bucket,

il.  Develop a mathématical model for estimation of power to scrapping of rack mass

. Develop a mabile application using cloud database for selection of scraper for a
particular job In a specific geo-mining conditions estimating companent iife,
preventive maintenance cost and true cost of lost production.

iv. Develop o Bot for estimating owning and operating cost of a scraper.

So, you have understood that this machine is a you now know what is the construction and
operation of this machines, and you know also how to select this machines. So, you can do
some research like that, develop an experimental setup to measure the resistance to load while
filling a scraper bucket; how exactly cutting and putting it that need to be researched and you

can do it. You can do a mathematical model, you can do a physical model.

Develop a mathematical model for estimation of power of scraping of rock mass: how much
power will be required for doing it, how much diesel will be necessary. So, that type of
energy calculation of this machines that also you can take up as a small research project. Then
develop a mobile application using cloud database for selection of a scraper for a particular
job in a specific geo-mining conditions estimating component life, preventive maintenance

cost and true cost of lost productions.

You can do a little bit more deeper investigations in the field and do this. Or you can develop

a chat Bot like your this Google, Google assistant for estimating and owning and operating



cost of a scraper. So, that means, if you are using it you can ask the Bot and it will give you

the answer.
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A scraper has 100 te gross welght with load 10 work on a site where the tolal resistance due 10 the
gradiant and roling resistance is 25%. Daterming using tha graph given biskw which is 1h highast
oblainable gear and what ts the maximum speed the scraper can aftain, Wha is the usable rimpull?
Dutarrning what will be the speed of the empty maching whil returning on the same rosd
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Practice Question
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So, how will you keep the database and then how you will be putting it over there that type of
applications also you can make or there is one practice questions is given over here. Please

try.

A scraper has 100 ton gross weight with a load of work on a site where the total resistance
due to the gradient and rolling resistances are given. Now, using this graph you find out what
will be the usable rim pull and determine what will be the speed and the empty machine while

returning to the same road. So, this type of problems you should solve.
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Reference

* Manufacturer's publications

= Surface Mining Equipment by lames Wilbur Martin, Martin Consultants, 1982

And, then you can see that different books are there and in the net also you can find lot of
information’s, and only thing is that you will have to make your plan, the learn about this

machines.

Thank you very much.



