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Underground Mining Machinery

Underground Drills and Roof Bolter

* DEVELOPMENT DRILLRIGS
+ TOPHAMMER LONGHOLE DRILL RIGS (>50M)

* IN-THE-HOLE LONGHOLE DRILL RIGS (UPTC 100M)
+ ROCK SUPPORT DRILLRIGS

+  LOW PROFILE RIGS (1.7 M)

* NARROW VEIN DRILL RIGS

OBIECTIVE
Explain the construction, operations and maintenance of Underground Drills and Roof Bolter

By Arpit Gupta - Rocker Shavel Loader info, CC BY 2.0,

https://commons.wikimedia.org/w/index.php?curid=52456177

Welcome, today we will be discussing another type of Underground Mining Machinery.
There is a underground drills and roof bolter. You know that basically the mining operation is
a rock breaking operations in which we will have to make in a different way of rock breaking

machineries are necessary.

So, today we will be discussing about how drilling machines and roof bolting machines are

used in mines. So, our objective is to understand the construction operation of these



machines. So that we can think of how we will be maintaining such machines in a while

doing a mine management.

Now, this purpose of this roof bolting or drilling machines, they are used for different
operations like we have got some developmental drill rigs are there for doing the mine
development activities. There are some long hole drilling that is they will be making for many

exploration jobs over there.

Sometimes in metal mines and hard rock mining, we have got some in-hole long hole drilling
rigs there are also that is supporting drilling rigs which are exactly for doing the cable bolting
and for roof bolting operations how they will be making holes to make that. So, there are
sometimes narrow vein drill rigs like that different type of underground drilling machines are

manufactured by many companies.

In India we are having Atlas Copcos Farm as well as that is Sandvik has also got farm in India

other than that some drilling machines were manufactured by other companies.
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After going through this lesson you will be able to:

* Explain the construction, operation and maintenance aspects
of underground drills and Roof holter

* Explain the impacts of influencing parameters of drill
performance

So, we need to know about how this machine is constructed. So, that after this class you
should be able to explain how the construction, operation and maintenance aspects of this
drilling machines. So, we will in general discuss what how these machines look like, and then

how its performance will be there and the way we will be studying these machines.
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Rock Breakage

The freeing or detaching the rock from its parent deposit is called rock breakage

Rock Breakage

Rock Penetration

Drilling

Rock Fragmentation

Blasting

Cutting
Boring

Mechanical energy

U/g drilling is required Hydraulic energy

« for placement of explosives

¢ to produce finished mine opening or tunnel

¢ to extract mineral product of desired size and shape
(dimensional stone mining)

W: weight or volume of rock broken, E : Energy consumed in the process
WaE

So, before that we know that rock breaking, it can be done by two basic things, one is you
will have to do the penetration into the rock. Now, this penetration into the rock means we are
making a small narrow space compared to the depth we are having the diameter is less and we

are making a hole.

So that is a penetrating into the rock which is done by sometime by drilling and sometime by
cutting or also the word terminology it is also boring. But an rock fragmentation which is all
of you know in mining that blasting is done sometimes with the mechanical breakers are also
there, hydraulic breaking also done. And other innovative methods are also there for

fragmenting rocks by chemical fragmentations and all others.

But only thing is that this is how much volume of rock it will be broken and in how much

fragmentations it will be done it is all related with the energy consumed that is. Now, when



we are considering about the underground drilling why we need this underground drilling for
our production purposes, for the production purposes we will have to make some hole and
there we to put the explosives. So, this is only for your placement of explosives we need to do

the blast hole drill in underground.

And also sometimes we do the underground tunneling or this driving the galleries. There also
we sometimes make a bigger way of drilling, but it is a tunnel boring or that boring is a bigger
machines which are also used in civil constructions for tunnel constructions. Tunnel boring

machines which is a different class of machines altogether.

And there is also we have this sometimes the mineral productions that extractions, we need
make a desert size there is a different way of drilling operation is done in some of the

dimensional stone extractions.
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Operating component of Drilling System

1. The Drill, the energy source, is the prime
mover, converting energy from its
original form to mechanical energy

2. The rod (or drill steel, stem or pipe)
transmits energy from the prime mover
(source) to the bit (applicator)

3. The bit is the applicator of energy in the
system, attacking rock mechanically to
achieve penetration

4. The circulation fluid cleans the hole,
controls dusts, cools the bit and at times
stabilizes the hole.



Now, let us see that how a drilling machines look like. In this particular figure, I am bringing
some of the Atlas Copcos drilling machines. You can see over here that to become a system
that is to drilling system, we need to get some energy, that energy will have to be transmitted
to the rock first to break, and then we will have to get those broken rock masks, they will
have to be removed from the hole. And then the rod at that the operations will have to go on

inserting that is you will have to do the penetrations at a particular rate.

So, for that, you will find that the first component is your the drill that energy source where
there will be the prime mover that energy will be converted from the original one by a
mechanical, and then it will have to be transmitted. The prime mover it could be a diesel

engine or it could be your electrical energy.

From there this whole energy will have to be transmitted to the rock mass via a drilling rod
which is that is a it is a called a drill steel or sometimes it is called a drill pipe or drill stem.
And then in some surface mining or in oil well mining, you might have heard that word called
drill string where in the surface mine or particularly for oil or gas drilling you do a drilling of
up to 5000 meter, 6000 meter drilling is also done over there that hole the drill string it is
called.

But here in underground drill you will be doing some of the rods couple of rods can be
coupled together, and then the operation is carried out. So, the drilling rod is basically your
transmitting the energy from the prime mover to the under. Then there is the main tool by
which it will be interacting with the rock is the bit. And this that is exactly the applicator of

energy in the system.

And then it will be the bit will be attacking the rock mechanically, so that it will break, and
then it will make its pathway towards inside the rock mass. And while doing that this way
how the debris generated or that rock mass generated will be flushed out of the rod. So, that
hole. So, while it is flushing out that all chips and dust which are produced it will be coming.
So, that is why to get this operations, the circulation of the fluid for taking out this debris it

would be associated with a their collections and disposal.



A lot of dust could be generated. So, the dust will have to be collected. So, there are different
mechanisms will have to be provided for the safety of the people as well as safety of the
environment. Now, you can see here in this machine basically it is to be moving, it can be a
crawler mounted or it can be a tire mounted. And then the machine will be having that main
engines unit where it will be, and then there will have to be a operator platform from where it

will be controlling that machines.

Now, there will be a hydraulic system by which you will be having this your the hole drilling
operations will be carried out through that your drilling feed is that is how the push will have
to be given to the rod, so that it penetrates into that is called the feeding the rod. So, there will

be a drilling rod system. And then this hole drilling rod is suspended on a drilling boom.

Now, that can be a different in a this type of this is another machine in which that your this
boom drilling boom which is connecting this drilling rod, and then they will be just giving the
feet from the top pressure will be given. And then whatever the dust will be coming that will

be collected over here a dust collecting system is there.

And the other thing sometimes we are having this drilling machines underground where there
will be a working platform and it will be getting this drilling boom. And there will be a feed
mechanism to push the drilling rod inside, and that there will be the operator cabin and also

the hydraulic systems over here.

So, from this figures what you understand is that the design of the machine is basically how
you will make the rock to break. Now, as in the drilling systems in surface mining drilling we
have discussed, there is a your percussive drilling, you have got rotary drilling, you have got

rotary percussive drilling.

Now, in the this your most of this rock trails because it is a very hard rock when you are
working on in a underground hard rock mining, you will have to have a percussive drillings in

which the and also we will be having a rotary percussive drilling.
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4 Feeder 9 Electric cabinet 14 Operator panel

5 Service plaform 10 Hose reeling unit

Drilling machine (Source: Atlas Copco Rock Drills AB)

Now, you can see here that the components of the machine. So, you can see this is the
operators cabin will be there. And there will be the boom — drilling boom on which the rock
drill that is the main drill is that which is just transferring that energy for the drill rod that.
And that exactly the feeder means this rod will be fed into the rock by giving a push which

can be a.

If in a horizontal hole you are making you are giving a horizontal push, if you are making a
vertical hole you are giving an axial thrust particularly that feeder will be giving an axial
thrust on the this drilling rod. And then there is a service platform from which you can do the

whole maintenance service jobs.



Then it has got a front jack that is while the drilling is going on these machines will have to
be not standing on the tire, it will be this putting the jacks, so that the machine is in a

horizontal level.

So, that this the because if the platform or the machine is not properly kept horizontally, then
the angle which will be drilled will be getting an angle drill, so that is why the jacks are there.
So, that the while operating the machine can be placed in stable, it can be made to remain

stable and also maintaining that angle of the drilling.

Then there is a the in the machine will be having the hydraulic pump there is a rear jack that
is on which this machine will be supporting. Then there are some electric cabinet for the
control and the there is a so that all controls units are placed over here. Then the there you can
see here there are two one big reel is there, that electric power cable or this your pneumatic

pipes, they will be the pipe reel and the cable reel it will be there.

So, that if there is any loose cable or loose pipe, they get automatically wound up over here.
So, that the machine can properly maneuver in that working area, that is why this your hose
pipe reeling and the cable reeling these two units are there. Then there is the diesel engine;

this is a diesel operated machines.

So, it is a having the diesel. And then hydraulic oil reservoir is there, and the operator panel
that is how the operator will be controlling. Now, this is this hose drilling because you can
you need to get pneumatic here, and also you need the this your sometimes if you are having a
weight drilling, you may do even with water or mud can be brought depending on the
situation. So, this is a machine manufactured by Atlas Copco, Atlas Copco has our their

company in Pune.
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The drilling machine is
considered a system
divided into several
major subsystems

connected in a series ok b e ) ‘ buane b Cabn o et

configuration. If any - ' -

subsystem fails, the

N | =
operator will stop the
" M Hydruuhe Rock Cables Hydruulic Water .

machine to maintain it. Accumultors Chasis
hoses dril system cylinders system

Thus, 4 all machine o] || E5H ]

subsystems work
simultaneously to
achieve the desired
function.

Ablock diagram of drilling machine subsystems.

So, now, then what exactly a drilling system is so when you are studying any machines, we
can think of that how the machines can be separated into different subsystems. Now, all these
subsystems simultaneously work, then only the whole machines can be working. So, this is

exactly it can see that hole drilling operations, it can be divided into some of the subsystems.

There is a hydraulic hoses and rock drill is giving to the feeder, there is a steering system,
there is a boom system, a cable system, accumulator system and hydraulic cylinders are there.
The engine is there, cabin is there, electrical system, water system which is given on to the

chassis as a for supporting the machines like that.

So, whenever you want to analyze any machine, you can think of that what does the
structurally what basic subsystems are there. They do there in all of this they will be exactly

contributing to the main job that you will have to transfer the energy to the rock mass to make



the cutting, and then cleaning and separating it out. So that the cutting process continue and

you get a particular penetration rate.

(Refer Slide Time: 14:11)

PRV QHI SO ED

TEN— Air-iniet throtie valve

Jack Hammer

Drill steel

Now, this hole drilling can be done by different machines for different things. In underground
mining, there were this machines jack hammer which is also used in surface mines. And this
jack hammer is a very old drilling machines still being used and it is there. So, you can know

that this is basically a pneumatically operated percussive drill.

So, here these two diagrams are of the same thing, of course, just only to for your
understanding. It has got a machine will be looking like this. A simple there is a handle on
that handle at the top there is a that through which a hose pipe is there your that is your with a

lubricate, lubricant air.



There will be a compressed air will be moving. When the compressed air is entering into this
pipe that compressed air, there will be an online lubricator from here this is exactly the
atomized lubricant also will be fit together through inside this system. Now, when it is there,
if you see the component wise that is the way the air will be going through a turtle valve and
there on this we have got a mechanism called your pole and ratchet mechanism at the top that

is your head.

And the head at this point there is a pawl and ratchet mechanism called I will be telling you
what is the pawl and ratchet. And then below that there is a rifle bar. This you can see this is
the rifle bar and this rifle bar is fitted with a rifle nut. You can see here this is persons this is

the rifle nut.

And then this is there on a piston and this is that here you can also see that piston and that
piston stem, it is exactly this portion is a anvil portions where it gives the hitting and you can
see the drill rod is there. This rod is fitted with a chuck. Now, there is this your this piston
stem, it goes with the chuck when this drill rod or the main drill steel it is called it is fitted

over here.

So, when this air is entering through this, it goes through the valve and then it gives the
reciprocating motion. Because this air will be going and through that there is a hole through it
will be going out and then come out and then return air will be going out which will be also

working with the flushing system.



(Refer Slide Time: 16:45)

‘PR L QELILO L E

Pawl plunger

34— Pawl spring

Head of twist
Drilling bits for percussion drilling, 1) hard metal bar
tip 2) flush hole 3) bit neck 4) hard metal pins.

The ratchel can rotate in
this diection

So, exactly that drill steel or that which we have said here this drill steel the end portion is the
drill bit. So, here this bit can be of different type. Now, you can see here that we are having a
cross bit this is a tungsten carbide which is inserted over here. At the end of it, there is this
hole through which that air will be coming and then it will be going out of the hole, the

material will be that is the debris will be clean from the hole.

So, that is there could be a different shape of it is a sizzle bit, you have got a cross bit or
sometimes you can get a tungsten carbide button also put over here and you can do it. Now,
when this your this drilled rod will be doing this percussive time, at that time there will be an
indexing. That means, if you have a sizzle bit like this type of sizzle bit, then if you all the

time hit it at one place you will not get a circular hole.



So, that means, when you are be hitting it over there, every time it will have to be given a
rotation. Now, to give that rotation which is called your indexing, that means, after certain

number of blow, it will make a one rotation that exactly that rate is called your indexing rate.

Now, to do that, we are having this pawl and ratchet mechanisms that is exactly this the
inside this we are having a such type of my system here we are having this pawl and ratchet
mechanism in set. In a pawl and ratchet mechanism basically a pawl is there which is fitted
just like here you can see this pawl with a spring loaded thing, it is kept over here. Now, this
can rotate in only one direction. If it rotates in the other directions, it will get obstructed by

the pawl and it will not rotate.

Now, why this is required is you can see here that in this one when it will be going down, it
will be because of the spiral group, it will go and write it. And then when it is coming back
there will not be having a rotation. So, that means, by giving these rotations, every time when
it is coming you are giving a turn. And then depending on the number of blows you are

getting this turn.

And then you are making that bit is every blow attacking a new surface and the rock is getting
broken. So, this pawl and ratchet mechanism is one of the way that is for doing in a
jackhammer to give the indexing, so that our hole is made perfect. And also during this, when

it comes, it will not rotate.
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The raw materials both steel and tungsten carbide grades are
selected meticulously and coupled with latest manufacturing

technology to give the customers the best integral drill rods.

+ Manufactured with top class: Steel and Carbide
+ Diameter Range: 25 to 40 mm

¢ Length: 400mm - 7200mm

+ Shank LengthP 108 mm

And you see that this drill steel which is there you have seen in the jack hammer, your this
drill steel portion this is exactly here. This type of rods are there when this portion is

connected with the chuck and here.

This could be of different length, sometimes it can go up to 7.2 meter also in that I have
showed in the first slide that there could be a long hole drilling. Sometimes it is done for

explorations and sometimes for testing purposes it is used in some underground mines.
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Chisel bit

The resistive force the rock offers to bit penetration is assumed to act over the horizontal
projection of the area of contact of bit and rock, the area being a function of depth of
penetration for that particular shape of bit.
&
Let the unit resistance of the rock to penetration = f
horizontal projection of the area = a
work in penetrating the rock = w
w is a function of the force developed, F (=fa)
depth of penetration of the bit = h h

— deh
0

At the maximum depth penetrated, the work done is equal to the energy of the blow= E

But in many of the coal mining you can find that this for the roof bolting earlier that
jackhammers are used. So, this the material exactly it will have to be a tungsten carbide

button inside here all are of sizzle bit type.

So, you can see here, this chisel bit how it will be exactly cutting, that will be depending on
the rock properties that is our main thing in any drilling machine is to know that how much

energy is available to break the rock that is depending on the type of rock.

You will have to find out that how many number of blows will have to be given and how
much energy you will have to do. So, this there had been a lot of studies on this analysis.
Now, that is basically the rock has got a resistance to break, and that resistive force it will be

so that the penetration to make it you will have to put more energy over here.



Now, if your that unit resistance of the rock penetration suppose it is F, and if you know that
the area it is A, then the your the force to be developed over this will be your F A. So, the
work done in penetrations if you want to calculate it out, if your depth of penetration is h, that
will be only integral of this F d h. Now, at this penetration, you will have to give that blows

on a blow that energy how much you have to give.
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Let I=length of cutting edge and
0 = included angle of wedge;

thena=2Ihtan 0 /2 and 0
F=fa=2flhtan 0 /2; 0
therefore, w= j.Zﬂh tan A dh

0

Integrating,  E = ﬂh tan%

Theoretically the depth of penetration is inversely proportional to the square root of the
tangent of half the wedge angle. The depth varies directly as the square root of the blow

energy, or
|
hak A

since | is independent of h and since the crass-sectional area of the crater varies as the square
of h, the volume of the crater V s directly proportional to the blow energy: Vo: E.

Now, if your I is your length of the cutting edge, and then your theta is a included angle of the
wedge of the in the hole, then you will find that this total work can be calculated by this
integration of this twice of this f 1 h tan theta by 2 d h. This if you integrate it, you can find
out that is your how much exactly it is a going to give that penetrations you can find out from

here.



And this gives that is your total the depth will be exactly that the penetration which it will get
that is a function of the energy applied.
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Rate of Penetration

WdB 5= Rate of Penetration
= — W = no of bit wings
/ = average distance of advance o
B d distance of advance of
the bit per blow
R he bit per bl
R = frequency of rotation
2. Battelle: g WAB WAB B = Frequency of reciprocation

n

% A = Average cross sectional area of

W-—B the crater
VBW V = Volume of the crater

C =Circumference of bit
D= diameter of bit

A :4%, A= ]47[])2 Note: d= (A/C) (B/R)

A, plan arez of the hole

1. Simpson and Parry: S

So, that is exactly this rate of penetrations will be how this energy is put into air. So, while
designing the machine, they take care of that what will be the that your strength required to
what will be the pressures of, then at what rate that your flushing air will have to be flowing
there at what pressure those what type of compressor will have to be selected, those things are

over there.

And then sometimes whether this blow per minute whether you will be doing it by
pneumatically or by doing it electrically or by electro hydraulically, all these things are
decided based on this the energy requirement. And the penetration rate how it will be

coming? Different authors have studied you can study the literature that Simpson and Parry,



they gave these equations. Then the there is a Battelle theoretically this based on the energy

consumed, there is the equations are derived.

The other than this there is a you many times you will find the study is done empirically, that
means, rock you know is a heterogeneous substance heterogeneous material. The bonding
between the particles are different. Same sandstone, if there is a quartz grain sandstone or if it
is a your fine grain sandstone, you will find that it will be giving a different type of this is

your that resistance to it.

Depending on that in your rock mechanics class, you might have studied what is called
drillability. The drillability of a particular rock whether it is how it will be responding to a
penetration by a to percussion or in rotary percussion, so that study is very, very important in

selecting a drill.

So, we need to know about the penetration rate because that how many number of blast holes
are required, and then because depending on that only you will be blasting and generating the
fragmented rock mass. So, whole productivity of the mine will be depending on how you are
exactly blasting the rock and that is why the if the penetration rate is not received properly. If
while doing your bit is worn out because of the abrasivity of the rock is very high, then your

production rate will be going down.

That is why they when you will be taking any practical example of having selecting a drill.
We need to consider that how much penetration rate and how much bit life will be getting in

that particular rock. And on the basis of that, you select the drilling system.
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Effect of energy of blow on depth of
penetration of sharp, wedge-shaped bits

And exactly this your if you see that the depth of penetrations and then there is a energy

required, they have got a relationship. So, before selecting any drill, we need to get this study.

And surface mining also you know that exactly the penetration rate will be depending on the
blow per minute, how much it is coming, and at what rate you are flushing, or that exactly
rotary speed at which the bit is attacking. And also that your the that how much exactly you

are flushing.

If your penetration rate is very high, but your flushing media, that means, the air or water
whatever you use for flushing out the debris’s, if they are not proper then there will be

jamming. So, this study is essential to do.



So, it is just for an example that you are getting this your how much volume of material will
be coming and how much energy. This is of course just an example, but it will be varying
depending on the type of rock depending of the type of machines individually for each will

have to be studied. A lot of studies are in depth it is available.
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Hustrulid and Fairhurst:

Penetration rate in percussive drilling:

o Bl
A SE

Where,

E;: energy per blow (N m),
f: blow frequency (blow/min),
T,.: energy transfer rate, .
A: drill hole area (m?),

SE: specific energy (N m/m?).

So, if we see that there is a that Hustrulid book I refer to you that in surface mining machinery
than that surface mining that Hustrulid a book gives a how the penetration rate in percussive
drilling is given other than that there are a number of studies. So, you please see that while

selecting a drilling, you will have to get the penetration rate.
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Factors Affecting Percussion Drilling

Bit Shape: the included angle should be as small as commensurate with bit
strength and resistance to wear. (<90°)

Blow Energy: Optimal value varies with rack properties

Blow Velocity: low-velocity blow is preferable to a high one. There is probably
an optimum velocity for any combination of bit shape, blow energy,
and rock type.

Blow Transfer: Crater formation is aided by imparting the blow velocity to the
bit, rather than by striking the blow on a bit at rest.

Indexed Blows: Blow energy, bit shape, and rock type all influence the critical
index distance.

Power of Drilling Process: Actual drilling is concerned with advance, or volume
per unit of time, and this in turn is progortional to the power, or
energy multiplied by blow frequency.

Establishing the mechanism of dynamic brittle fracture for different types of rocks
in India one can design an optimal drills! You can explore this.

So, factor affecting this percussion drilling we have got the bit shape, blow energy, then blow
velocity, blow transfer, indexed blows and power of drilling process. These are the factors
which will have to be individually studied. So, that is your you will have to explore that how

different type of rocks exactly respond to different type of drilling.
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Pusher Leg Drill

* Atlas Copco BBD46 WS/WR (Falcon) (Raise driving and bolting)

BBD 46WS/WR (Falcon)

Then this sometimes to improve that; that is your there are different advancement has taken
place, there is a pusher leg drill. Because if your this drill leg will have to a jackhammer type
of drilling machines to make a upward hole, so that we are having a pusher leg an air hose
which is exactly making one persons to keep that hole drilling machines upward over there

that is a air supported.
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Tapered drill rods (steel Z708 high fatigue strength, bending

strength,' long life) )with detachable bits give better productivity in

drifting, tunnelling and benching operation.

Button bits give better penetration rate compared to both cross

bits and integrals.

Benefits:
* Increased productivity

* Increased penetration rate

Lower grinding costslower inventory

Longer service life

* Longer grinding interval

* Easier collaring

* Easier handling

Then there is a tapered drill rods in which you can see here the drill bit is not an integral part
of the drill rod, but there is the bit part is separately and then it is exactly fitted with that. So,
that this part can be changed and a new bit can be brought, and the same drill still is used.
Earlier, if it made an integral, if your bit is damaged their whole steel has to be removed. So,

this type of advancement has taken place.
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1. Compressed air Hose

2 Y \N- 2. Water flushing hose with fitted coupling
3. Airline lubricator

So, while doing an air leg drilling for as a for this type of drilling system that air leg drill, how
it happens that these components are there, there could be a water hose also for cleaning. A
air hose, in the air hose there is a airline lubricator which takes the lubrication and air through
over there. This is the hole drilling system will be there this drill rod will be holding over

here. So, this type of systems are available.
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Roof Bolter
Atlas Copco: Boltec 235H-DCS

* A fully mechanized rock bolting rig for bolt lengths
1.5-2.4 m. Effective in roof heights up to 8 m (max. 9.7 m).

Now, the roof bolter is roof bolting is nothing but a making a hole on the roof of the gallery.

So that you can put a bolt there and then anchor it by giving your resin or by cement.
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* Electrical system
* Hydraulic System
* Water system
* Air system
Control system
* Rock drill unit
* Bolter unit

* Carrier unit '\
* Boom unit

Inner radie 4400mm
Quter radie 7200 mm

For that purposes, different type of machines are there. This Atlas Copcos machines you can
study there, there exactly is an articulated vehicle which can be taking some turn in
underground environment and they give. Such a machine also has got its electrical system,
hydraulic system, water system, air system, control system, rock drill unit, bolter unit, carrier

unit and boom unit.

So, these are there. Many times drilling machines for these bolting purposes there could be a

platform, and it will have to carry the number of bolts to be there.
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For bolt lengths 1.5 - 8 m. Effective in roof
heights up to 11 m.

+ easy to operate, easy to maintain
+ simple operator control panel
built-in anti-amming protection.
a robust drill steel support plus indexer for grouting
+ Accommodate 10 bolts,

+ onan articulated carrier with turbocharged water-cooled, low emission diesel
engine.

High ground clearance

four-wheel traction and articulated steering for easy maneuvering in narrow
drifts and fast tramming in steep ramps

+ Ergonomically design for the operator.

So, if you go through the operators manual, you will find out that what are the special
features, they are given as a required. It should be easy to operate and easy to maintain. It
should be simple operator control should be there; it should not be very difficult to work, so

that you can easily train a person to a work with it. Then there should not be a jamming.

If jamming takes place, it should take out the material. Before the jamming, warning should
be given. So, lot of instrumentations are available with this. So, there should be a good
ground clearance. You can see here that machine will be moving in on an undulated part on

the underground mine. So, that ground clearances should be there.
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Hydraulic pump unit consists of two variable pumps for percussion and
positioning, and two constant flow pump for rotation and compressor

. Pumps unloaded at start

. System pressure 150-240 bar

. Hydraulic oil tank, volume max 250 |, min 200 |

. Low ail level indicator and shut-down

. Filtration, 20 micron absolute

. Qilfilter indicator

. Water cooled, stainless steel oil cooler

. Mineral hydraulic oil

And the operator wherever it is working, it should be ergonomically sound. So, those things
are taken over here. So, there is a the main system which are all hydraulically worked. So,
that hydraulic systems when you are using, you are using an oil in an underground conditions,

it should not catch fire, it should not get deteriorated by dust and all.

So, any adequate protective systems will have to be there. The pump will be up in adequate

size then the hose pipes and all will have to be of a proper specifications.
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Optional Features
Rock drilliDrill system Hydraulic system
. Arr-water mist flushing, external air . Heater kit for diesel engine, electric motor and

 Water mist flushing with external water and air supply  hydraulic oil tank
(incl. extra hydraulic driven fan for oil cooling or water-oil - Gayrjer

cooling)

. Rock drill lubrication waming kit

Bolting unit/Boom

. Intermediate drill steel support (drill steel > 3,2 m)
. Automatic boom lubrication system, rear part

. Ex haust water scrub ber 150 |

. Exhaust catalyser

. High altitude setting (>3000 m above sea lev el)
. Fire suppression system Ansul

Swellex kit . Fire suppression system Forrex

. Automatic cartridge handler . Particle filter UNIKAT

. Manual cartridge shooting system Optional equipment

. Split Set kit Water system

. Bulk cement with hose grouting system . Water hose reel (diam. 1100 mm) for hose diam. 1",

Protective roof length 60 m at 70% filling rate (not in combination with
Alternative mounting height: lowered 140 mm (rig height - extra transformer)

roof up 2820 mmidown 2365 mm); or increased . Dual controls for hose reel

60 mm (1ig height roof up 3020 mm/down 2325 mm) or 310_water hose 60 m, diam. 1"

mm (rig height roof up 3270 mm/down 2575 mm) . Water flow quard

Manual spot lights, 1x 70 W

Automatic fire suppression system, including
suppression inside electric cabinet
. Spare wheel
. Shelf for drill bits and tools

There could be many other features associated with these machines. So, as we will be
studying you can find out that how different bolting units will be given, additional features so
that depending on your working requirement you can have. Every company, when they

manufactures a machine, they will be well they can make some add-ons over here.

So, when you make a habit of reading some of the this manufacturer leaflet, try to find out it

and then take a special thing that for that what is the science behind such features.
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Electrical system Not for 1000 V.)

. Soft start for electrical motors, for 400 - 700 . Extra transformer, 10 kVA (not CSA)

V (not for . CSA approved electrics (Canadian

CSA approved rigs) regulations)

. 1000 V electric system, direct start only Australian electrics according to AUS 3000

. Electric cable, . Extra work lights 2 x 500 W, 220 V mounted
. Dual controls for cable reel on top of

. Limit switch for cable reel roof

. Electric plugs 400 -1000 V, max 250 A Miscellaneous
. Electric socket 400 - 1000 V, max 250 A Service platform

, Plug for cable (with wire hose mesh) . Rig washing kit, with water hose and reel
. Power supply (incl. male plug) . Manual lubrication system, grease-gun with
. Electric outlet for accessories, 32 Amp hose and

(Voltage = main sup ply voltag&'if no extra  reel (incl. 18 kg grease barrel)
transformer is chosen.

So, that you need to know the general operating range of this in electrical they will be
working with a 400 to 700 volt this motor powers are used depending on the same or country

wise, in our country will be having that 50 Hertz equipment.
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Conclusion

+ Must decide the selection criteria e.g. the speed with which a drill rig can position its
boom or booms for drilling, number of booms, methad of flushing, penetration rate at
the encountered rock, engine power.

* worker environment and safety issues needs to be considered for providing proper
ergonomics for long-term physical comfort, reduction of physical hazards for an
operator, and reduced noise and dust emissions

Assignment: List the models of drill produced by Sandvik and Atlas Copco,
compare their specifications and ranges of working parameters

Source: TELECONTROL FOR MINING MACHINERY Dr Valery A Kononoy, IFAC Automation in Mining. Mineral and
Metal Processing. Sun City. South Africa. 1995

Then there the cable by which the power will be going to the machines that need to be
exactly, there will be electrical supply system in underground mine. So, that there will be the
hose pipe will be having a control cable also, so that you can operate from distance this

machines is also a it can be remotely controlled.

There are only problem wise such machines when you will be using underground, there will
be a lot of noise. Because the rock cutting at that time and that pneumatic machines is always
noisy, when doing a drilling operation is noisy, when such a machine will be working
underground, it will be very uncomfortable for the person. So, that is while working you will

have to have this proper personal protective units and the safety of that must be looked into.

So, that is your while selecting you must see that what type of drilling boom or what type of

drilling rig you will be using. How the method of flushing will be done, how the penetration



rate will be done that you must look into. And the environmental safety will have to be put,
particularly this hazard is it should not make the persons to work more than 2 hours in this so

such type of machines are used.

Say in Manganese Ore India limited also if you go to some of the underground mines say for
example, near Nagpur that Goomba mine is there. When they are for race boring and other
purposes, they are doing with jackhammer the drilling, but that noise which comes that is why

they make the operator and the other people to work only for 1 hour or one and a half hour.

You can see that the standard specifications are given for a particular level of noise the
operator can be working only for time. So that the operators will have to give the noise
dosimeter they will put and depending on that how much time they should be working near

such machines will be determined.

So, in a nutshell we have discussed that this type of drilling machines are there, quite a wide
varieties of machines are available. And there is a study you need to know how to calculate
the penetration rate and how to make it say operational safety over here. So, as an assignment,
please list the models of the drill produced by Sandvik and Atlas Aopco in Indian. And then

you make a comparative list and study their differences.
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There are wide range of materials available, please go through it. Hope you will be learning

and getting interesting in this subject.

Thank you very much.



