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Lecture 22
Excavation By Ripper — 11
Let me welcome you to the 22nd lecture of Surface Mining Technology. We are continuing

with our lecture topic Excavation by Ripper, this is the second lecture on that. We have
already started the introduction of the ripper part in the previous class. And this class will
discuss the procedure of operations with the ripper, and we will see the details of the

applicability of the ripper in different cases. So, let us continue.
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INTRODUCTION

v' LEARNING BACKGROUND:
It is expected that the students taking this course lectures have a preliminary
understanding about the surface mining technology. The basic knowledge of
explosives, blasting, formation of earth crust, geology etc are already covered
in the previous courses. It is expected that a student must have passed a

course on basic geology, explosive and blasting etc.
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INTRODUCTION

v Learning Objectives of This Course:
» To know the different unit operations associated with surface mining.
» Methods of surface mining.
» Deployment of machineries in surface mining.

» Productivity analysis of surface mining.

» Safety and environmental control of surface mining operations.

» Special methods of surface mining.
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So, this is the learning background for the Surface Mining technology course; this is expected
that students who are continuing this course should have this learning background. The

learning objective of this surface mining technology course is given in the slide.

(Refer Slide Time: 01:11)
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INTRODUCTION

v LEARNING OUTCOMES:

It is expected that the students taking this course lectures will be able to
envisage the surface mining operation and its technological nitty-gritty. It is
expected that a student will be abled to design the drilling and blasting
rounds for surface blasting, will be able to choose, deploy and design the

mine machineries for a set production target. The desired safety and

environmental requirements will also be addressed.
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INTRODUCTION

v LEARNING OUTCOMES:

The student will also have an overall idea about the special methods of
surface mining including sea bed mining, dimensional stone mining, highwall
mining etc. The students will also able to deliver the technological and
managerial requirements to the special safety requirements like slope

stability and sump management etc.
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And there is the expected learning outcomes of the Surface Mining Technology course.
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v'SOME TEXT BOOKS AND REFERENCES

1. Mishra G. B., 1978, Surface Mining, Dhanbad Publishers

2. DasS. K., 1998, Surface Mining Technology, Lovely Prakashan

3. Deshmukh R. T, 1996, Opencast Mining, M. Publications, Nagpur,.

4, De Amithosh, 1995, Latest Development of Heavy Earth Moving
Machinery, Annapurna Publishers

5. Hartman H. L., 2002, Introductory Mining Engineering, Publishers John

Willey and sons
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INTRODUCTION

v' SOME TEXT BOOKS AND REFERENCES
6. Peter Darling, 2011, SME Hand book, SME Publication
7. Rzhevsky, V. V., (1983), Opencast Mining Unit. Operation, Mir
publications
8. Rzhevsky, V. V., (1985), Opencast Mining Technology and Integrated

Mechanisations, Mir publications
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And these are some of the textbooks, and reference books generally expected the students

will follow.
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v Retrospect Previous Lectures:
In previous lectures, the phases of mining a deposit are discussed. The unit
operations associated in every phase is also explained. The commencement of
mining excavation through opening of box cut is discussed. The unit operation,
Drilling technology is discussed. The different drilling procedures, drilling

patterns required and machine operations are also discussed. Blasting

technology, and sum of the machine operations are also discusseg
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And let us retrospect the previous lectures. Before starting the research, the lecture topic
excavation by ripper, we have covered the current status of surface mining in the world. We
have covered the different phases of a mining deposit through surface mining. We have
covered the opening of surface mining through box cut and the different unit operations
associated with a box cut. We have also discussed the drilling technology required for

carrying out blasting in surface mines.

We have also carried out the tutorials for the drilling technology for performance calculations
and cost calculations. We have carried out in detail the blasting technology required for
surface mine excavation, especially from bench blasting, and we have carried out tutorials
pertaining to the cost of blasting. And after that, we started ripping excavation by ripper.

Ripper is basically a blast-free technology that is applicable mostly for soft rocks.
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INTRODUCTION

v Learning Objectives of This Lecture:
» Tounderstand the operations of Ripper.
» Tounderstand Rippability and application of ripper.

» Tounderstand the performance of ripper.
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In the last class, we discussed the introduction to the ripper. We have seen how the ripper is

excavating the rock bed. And we have also found the different parts of the ripper. And the
objective of this lecture is to understand the operation of the ripper, to understand the
Rippability and application of the ripper. This will be covered in this class, and understanding

the performance of the ripper will be subsequently covered.
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So, let us understand the term rippability, the

rippability means, the rippability means, it is

telling how easy rock to be ripped. So, if there is a rock bed is there, if a rock bed is there if

we are deploying a ripper, then how easy to rip this rock, means, what would be the possible

production, what would be the possible production either it will be economical or it will not

be economical that is called rippability.

Now, it is easily understood from this that it is an interaction you can say between the rock

mass and ripper machine. I am telling this because it may be possible that a particular rock

mass may not be irreparable by x ripper but if I am deploying the y ripper, which is a very

heavy-duty machine that may rip this rock. So, this is the interaction between the rock, rock

mass, and the ripper. Then based on that, we can decide whether this is rippable or not.
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Along with this, another factor that is very important to remember at this stage is economics.
Economic means, if the material we are excavating is having, generate a good profit. We
must spend some amount of procuring a higher ripper or the excavation cost that means, the
hourly production rate if that is less also, then the mine will remain profitable, then we can go

for using this one.

But in general, as our drilling and blasting cost is not very significant, the ripper is applicable
either for soft material or a soft rock or for highly jointed rock moss, which are very easy to
excavate or where the blast is ting is prohibited. That means, no blasting zones. So, the ripper
is applicable for these conditions, where either the material is soft, or the material is highly
jointed or the no blasting zones or blasting is prohibited in those cases ripper is in general
applicable.
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So, this is very, very important, but before application of that, we have to look into the
applicability of the ripper which means rippability. So, this is the first chart given long back
by Atkinson which is completely based on the seismic velocity and you can see if the seismic
velocity is ranging from this then it is considered stripping shovel can be applied this is

marginal, we do not know whether it is, it is considered as economic.

This is marginal, whether economic or not is not known and this is not economical is
considered this is for walking dragline, this is for bucket wheel excavator, this is for bucket
chain excavators and like this way it is basically dictating where which machines can be
utilized for different conditions it is shown here. A similar way based on the seismic velocity
of the sedimentary rock mass this classification is given where it is considered this portion in

this zone the rock mass is rippable if we are having a rock mass whose in situ seismic



velocity is ranging between this and this is the power of the power of the engine power of the

ripper.

So, that means, if we are increasing the engine power, that means if we have a 700 hp engine
power then the rock up to 2700 meter per second seismic wave velocity that means P wave
velocity, seismic wave velocity up to this is rippable economically this is given by this chart.
So, if it is 300 hp, if it is up 300 hp, then it is 1900 you can consider. So, this is one guideline
given for applying the ripper in determining the rippablity of the machine.
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Similar rippability is also given by Kirsten. This is based on the queue index, based on the Q
index of Barton et al. So, this based on the Q index it is given, it is N, is considered as the



excavatability index, MS is the mass strength number, RQD is the rock quality designation,

and these are the joint sets, number of the joint set.

Then, this is a relative down structure number Js, Jr is the joint roughness and joint
alterations, and these are all based on the Barton’s Q index, Barton’s Q index. And with this
system, if N value is estimated between 1 to 10, it is considered the very easy to rip; if the N
is considered between 10 to 100 it is considered as the hard to rip and between 100 to 1000 it
is considered as very hard to rip, 1000 to 10,000 it is extremely hard ripping condition is
considered and above 10,000 there is no ripping only the blasting should be used as per the

guideline given by the Kirsten.

So, this is very important, but the whole concentration here is given on the rock mass
properties, but this table is silent about the machine properties. So, what could be the size of
the tine, what could be the engine power. So, machine properties are not discussed. So, it may
be possible which one is coming into the hard ripping condition for a 300 hp engine that may
go into the easy condition with a 700 hp engine. So, all these considerations are not available

in this Kirsten guideline.
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And Franklin has proposed a chart for the excavation system; it is also based on the rock
properties and rock mass properties. There are no machine properties considered here. So,
this is also a generalized one where missing properties are not discussed. Furthermore, here,
point load index is considered in the rock properties, and in rock mass properties, fracture

spacing is considered.

And it is found in the fracture spacing, and point load index are bearing like this it is diggable
will by the excavator. So it would help if you did not go for ripping. Also it is similar to a soil
condition or something like that. So that is why it is considered as, so that is why it is
considered an excavatable or excavator digging condition.

If this is in between these two, the advice of the Franklin is not to go for excavating this one;
instead, deploy first a ripper to loosen the material. And then that may be followed by an
excavator or maybe a scrapper that may take out that material, or it may be dosed and
allowed the loader to take that one. So first, the ripping is carried out, and if it is coming into
this zone, then simple blast, then maybe a simple blast to loosen the material followed by the

ripping or excavator operations may be allowed at this position.

But this is a very hard rock condition. This is a very hard rock condition. Only the applicable
technology for this is considered to be the blasting; no other technology is possible in this
case. So this is the rippability chart provided by the Franklin, and very commonly, this is
utilized prior to the decision on whether the ripper should be deployed.
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Proper gear and speed selection is important to maximise ripper production. Generally in
most ripping situations, a speed of 1.5 — 2.4 kmph with 2/3% throttle gives the most
economical production because of the maximum drawbar pull availability at such speed.
The table given below shows the drawbar pull available for performing ripping operations
of a 700 H.P. ripper dozer at various speeds. [ Speedinmiehr Drawbar pull (in H.)
Increased - speed ripping results into = . 05 324.00
(@) educedand thereby cause 10 466.00
nd undercarriage wear both in crawl 15 51000
and plough tip resulting into low production. 20 410.00
(b) heatmper tip and greatly shortens tip life:

It is advisable to go for slow speed ripping to avoid track
slippage.
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RIPPING IN SURFACE MINES

Speed of Ripping
Proper gear and speed selection is important to maximise ripper production. Generally in
most ripping situations, a speed of 1.5 — 2.4 kmph with 2/3% throttle gives the most
economical production because of the maximum drawbar pull availability at such speed.
The table given below shows the drawbar pull available for performing ripping operations
of a 700 H.P. ripper dozer at various speeds.

Speed in mile/hr Drawbar pull (in H.P.)

Increased - speed ripping results into - ¢ 05 324.00

(&) Reduced available drawbar-pull and thereby causes W,H 10 466.00

track sllppag.e and upde.rcarrlage wear b.oth in crawle o 15 510.00

and plough tip resulting into low production. % 20 410.00

(b) heating at the ripper tip andgreatly shortens tip life. == o
It is advisable to go for slow spee; npg@ ;rack - -

. 3.0 480.00

slippage.
5.0 466.67
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If you are, if you have deployed the ripper finding that the ripper is applicable in that
particular mind, based on its geo mining condition, if you are deploying that one, you are
interested in a number of other parameters which you will achieve. So first one is the speed of
ripping because it directly dictates the ripper's performance. So, this also depends on the

operator’s sufficiency, the operator need to select the proper gear and speed, etc.

And it is observed that this is the general speed that is 1.5 to 2.4 kilometre per hour thus in
general speed is achieved. In most of the cases, this is the speed given depending on the
drawbar pull this chart, in general the manufacturer provides this type of charts. So, this is the
chart provided by the Panchpathpali mines, where the rippers are commonly used. So, this
chart is, can be followed from their experience.



This is the speed and increased speed ripping generally we want to go for more speed so that
we can produce more but, reduced available if we go for, because we are having a single-
engine if the engine is mostly applied for the increasing the speed then the drawbar pull is
reduced and thereby cause the tracks slippage. So, that will also go for wearing and tearing

the crawler plough tip and resulting in low production.

So, the choice of right speed is also very, very important. Suppose, you are trying to excavate
up to this and you are trying to increase the speed then what will happen, this has to come out
up, so the proper, proper production will not be achieved. So, that has to be, that has to be a

look into try to choose the proper speed.

So, operators should have the sufficient efficiency to choose the right speed at this point
where the proper drawbar pull has to be given and the ripper's speed has to be maintained.
Second, the return ripper tip will be heated up, which may shorten the tip's life if the tip will
basically have erosion.

So, that is why this part is very, very important. It is also advisable that slow ripping is okay,
but it should not be too slow also the proper that is load onto the engine. Proper load onto the
engine has to be maintained in this case. So, a systematic load must be used for excavating
the material.

(Refer Slide Time: 18:42)

‘PR P QEHL O TN

RIPPING IN SURFACE MINES

Depth of Rippin; LU L
Ideally, ripping must be done at maximum depth of penetration that traction can accommodate. This

allows maxi ion per unit of fuel 3ad tip wear.
v However, if considerable stratification is encounteged, it is best to rip at its natural layer rather than

full depth of penetration.

v Aninitial pass at lesser (1/2) depth allows loosening of rockmass, which may allow better ripping in
the next pass along with better fragmentation.

v The ripping depth is controlled to prevent lifting of the drive sprockets off the ground. This will result
in due stress on front idlers and lowers the traction thereby lowering the machine production.
v Where scrapgfs are used to lift the material, it is important to rip to a uniform depth eliminating hard
undulated rock nudges which can force the scraper cutting edges off the ground.
b a
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Second is the depth of ripping ideally, the full depth and maximum depth of penetration can
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be accommodated and should be utilized, maximizing the fuel efficiency. But stratification

encountered is very important, and based on that, the ripping has to be carried out. That



means if you are having a layer thickness of this one, it is better to follow the excavation up
to this step to take the material layer by layer and this depth for the material of this layer. So
the stratification should be followed that is a better option because this will give the more,

less load onto the machine.

It may be possible that one or two paths may be used to loosen the rock mass. Ripping is
controlled to prevent the lift of the drive sprockets off the ground. This will result in reduced
stress on front idlers and lower the traction, thereby lowering machine production. The
scrappers are used, the scrappers are used to lift the material, and the uniform depth should be
maintained to eliminate the hard undulating rock nudges that can force the scrapper to cut

edge off the ground.

So, undulation is not wanted if the scrapper is used, if the dozer is used, then that is possible,
but if the scrapper is used, because it has very poor dodging capacity, in that case, a good
floor is, in general, to be provided, because rock nudge should not be left for the scrapper.

(Refer Slide Time: 20:44)
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RIPPING IN SURFACE MINES

Spacing between The Passes RIPPER PASS SPACING

v Optimum spacing between the ripper passes is determined to
maximize the production with due consideration of fragment
size and material removal methods.
v The closer the spacing the smaller is the chunk size. However
the crusher size and limitations of loading and hauling S
methods also dictate ripper spacing.
v For a full depth penetration, pass spacing of one-half (1/2)
tractor width allows the track to ride over the material just ;;l ],,
ripped. This increases traction and crushing of the material.
However, fracturing characteristics of the rock also limits the
ripping-spacing (soft more, hard less).
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This is basically giving the spacing between two nudges in our first class in the video you

have seen, this is also depending on the number of time we are having if it is a single tine,
then the portion it is taking out and this portion it is taking out that has to overlapped in such
a way so that this nudge portion can be taken out. But if you have a multiple tine, this control
complete width can probably be taken together. So, this is very, very important in general full
depth, for full depth penetration half spacing, half tractor width spacing is utilized if you are
having a single tine ripper or maybe double-time ripper. So, this is the spacing between two

passes.
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RIPPING IN SURFACE MINES

Direction of Rippin|
Generally, ripping direction is governed by job layout. If

scrapers are used for material removal, the final-pass should
be always in the direction of scraper loading to increase the
scraper loading efficiency.

v If rockmass contains vertical joint-sets or fractures that run parallel
to the ripping direction, ripping results into deep channels. In such
conditions it is advisable to rip across the cut to obtain proper
fracturing.

v' Downhill ripping is preferred as it helps the tractor to take

maximum advantages of its weight and horsepower. Whereas,

uphill ripping is done in some cases to increase the thrust on the tip
as required in hard formations.
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RIPPING IN SURFACE MINES

Direction of Ripping

v' Generally, ripping direction is governed by job layout. If
scrapers are used for material removal, the final-pass should
be always in the direction of scraper loading to increase the
scraper loading efficiency.

v If rockmass contains vertical joint-sets or fractures that run parallel
to the ripping direction, ripping results into deep channels. In such
conditions it is advisable to rip across the cut to obtain proper
fracturing.

v' Downhill ripping is preferred as it helps the tractor to take
maximum advantages of its weight and horsepower. Whereas,
uphill ripping is done in some cases to increase the thrust on the tip
as required in hard formations.
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Direction of Ripping ‘ =

v' Generally, ripping direction is governed by job layout!
scrapers are used for material removal, the final-pass should
be always in the direction of scraper loading to increase the
scraper loading efficiency.

v If rockmass contains vertical joint-sets or fractures that run parallel
to the ripping direction, ripping results into deep channels. In such
conditions it is advisable to rip across the cut to obtain proper
fracturing.

v Downhill ripping is preferred as it helps the tractor to take

maximum advantages of its weight and horsepower. Whereas,

uphill ripping is done in some cases to increase the thrust on the tip
as required in hard formations.
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Then the direction of ripping is very, very important. Say, if you look into this, if our
stratification or the presence of joints are like this, then the ripping from this direction, from
this to this direction is much, much easier, because it is taking out this rock mass is already in
this direction, stratified in this direction. So, it can hold a good grip at this, it is self

penetrating type, and this can sear the rock very easily in this direction.

But if the ripper is tried to move from this direction to this direction, after this first
penetration in the next penetration, the ripper will try to move upward following this angle of
the joint set. So, this is a difficult condition to rip. And that may be avoided in that case the
ripping may be carried out, ripping may be carried out from this direction only and from this
direction to this direction the empty travel of the ripper has to be carried out as we have seen

in the last video also.

So, this is generally the practices, but you can have both sides ripping if you have a
stratification like this only or stratification like this only. So, in those cases, you can have
reaping from both sides where the multiple clits are available like coal, coal bed etc., you can
have the ripping from both sides and that is possible. So, there is no empty trouble you can
rip from this side in that case. Also, you can rip from this side. So, the ripper will return, and
again the ripping can be carried out in the opposite direction.
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Direction of Ripping

v' Generally, ripping direction is governed by job layout. If
scrapers are used for material removal, the final-pass should
be always in the direction of scraper loading to increase the
scraper loading efficiency.

v If rockmass contains vertical joint-sets or fractures that run parallel
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to the ripping direction, ripping results into deep channels. In such

conditions it is advisable to rip across the cut to obtain proper
U deNb DI SN ACTOS

fracturing.
v' Downhill ripping is preferred as it helps the tractor to take
maximum_advantages of its weight and horsepower. Whereas,
uphill ripping is done in some cases to increase the thrust on the tip
as required in hard formations.
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Ripping is a little bit difficult in the upward direction, which is the gravity problem.
Otherwise, this is not always true. Depending on the joint sets, fractures result in deep
channels. So those tests are to be considered. Downbhill ripping is preferred as it helps the
tractor take the maximum advantage of its weight and horsepower. So it is only possible if
the ramp etc, is carried out or it is just following the deep or deep direction of the deposit,

then only it is practiced.

(Refer Slide Time: 24:38)
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RIPPING IN SURFACE MINES :
v’ Cross ripping involves ripping an area with a series of longitudinal b R
passes (East to West for example) and then covering the same are CROSS RIPPING

while ripping in a transverse direction (North-South).
B e )

v The following are the advantages of cross ripping.

It breaks up hard spots or material which comes out in large slabs
and will loosen vertically laminated material in which case single pass s
produces deep channels.

When material is extremely hard to penetrate cross ripping separates ra
fractureplanes set up by the first pass and facilitates ripper use
where blasting would have been required otherwise.
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And this is called cross ripping. When a strong rock is required enough to lose the material,
the ripping has to be carried out in this direction also, and then the counter ripping is carried

out from this direction also. So, for very strong rock, cross ripping has to be carried out, and



in that case a series of longitudinal and then covering the same area, the transverse direction
or also the ripping has to be carried out, this will sufficiently lose the material either for the

scrapper or for the dozer.

So, these are basically the advantages of cross ripping, but you can understand if it is carried
out cross ripping is carried out in that case, though no additional production is achieved, your
ripper is basically deployed twice on the same position. So, it is just basically the double

costly this cross ripping.

(Refer Slide Time: 26:00)
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Tandem Ripping

Addition of a second tractor to push the first tractor can extend the range of materials
that can be ripped, which otherwise. would have required blasting. Tandem ripping helps
to boost production through increase of drawbar horsepower of the combination of
equipment. However tandem ripping necessitates use of two or more tractors and the
techno-economics analysis prior to selection of this method need to carefully evaluate its
advantages against use of a single ripper of higher capacity.

Pre-blasting
Rock that is extremely hard to penetrate can often be blasted using light charges for
creating initial fractures planes. Ripping of the rock after the blasting helos to impro

productivity and improves fragmentation.
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So, there are other methods out there: tandem ripping, where the second tractors used to push
the first tractor is called tandem ripping. The way we have seen the scrapper was pushed by
the ripper. So, that is basically the tandem pushing that was given there. So, this is the tandem
ripping. Sometimes, we go for a light pre-blasting to lose the material to provide an initial
softening of the material prior to deploying the ripper onto the same.
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TYPES OF RIPPER

fnge type Ri oo rmp J
Inthe hinge type rippers, the linkage carrying the beam &' 22

and the shank pivots on a fixed point at the rear end of
the ripper. The resulting arc from up and down
movement causes up to 30° differential in the ti

grounmmmli
tooth angle changes and proceeds to the ripping depth.
The hinge type ripper utilises a beam with one or more pockets to hold one to
five shanks. Each pocket allows up to five different shank positions to adjust
depth and tooth angle to meet a variety of conditions. 3
In addition, some pockets allow up to 30° lateral swing so that shank can go =2
around extra hard spots Seeking the path of least resistance. Hinge type rippers
pose an advantage of aggressive tooth entry angle but cannot be adjusted for
varying rock conditions.
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There are different types of rippers available, or you can classify those rippers first one is
called hinge type. These is the first initial rippers that are used here. Here, the hinges are
dropped, and it penetrates the ground with itself. So, this is called hinge type ripper, which
basically moves at an angle. So, this is the hinge-type ripper. This result and arc in up down
maybe 30 degrees. This hinge-type ripper utilizes a beam. It may be a single tine it may be

multiple tines also. Moreover, this is very easy to manufacture, and very easy to control.

(Refer Slide Time: 27:31)
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In this type of ripper, the linkage carrying the be ins the same tlp ground angle

regardless of tooth depth, forming a constant tooth angle with excellent penetration characteristics. Single
snank rippers are specifically used tor toughest ripping work and where maximum ripping depth is desired.
The multishank models provides less ripping depth and are not designed for tandem ripping.

The clearance between the tracks and the shanks is more in case of parallelogram type ripper as compared
to the hinge type rippers so that the slabby material generated during the process of ripping does not
interfere with the track. Another advantage of the parallelogram type of ripper is the raised position. The
operator can easily see the tip damage or loss thereby avoiding damage to the shank from ripping without
atip. : -
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This is a parallelogram-type ripper. This is the parallelogram type ripper, where we maintain
this angle as well as there is no change in the angle in hinge type ripper the angle is changed,
here the angle is not changed, because it is parallelogram type. And these are the different



examples of the parallelogram type ripper, where this is also controlled, and there is another

cylinder which controls this ripper from this pole position.

So that is why it is called a parallelogram type ripper. The linkage carrying that beam and
shank maintains the same tip angle in the ground, which is advantageous. So that is why this

is another type of considered the another type of ripper.

(Refer Slide Time: 28:25)
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TYPES OF RIPPER
Adjustable Parallelogram Type Ripper,

The adjustable parallelogram type of ripper has features of
both hinge type and parallelogram type. It can vary the tip
angle beyond vertical for improved penetration and can be
hydraulically adjusted while ripping to provide the
optimura_ripping angle in most materials.

hinge type rippers with the shank angles and more reach
which is useful when ripping away from a high wall. It
automatically provides a more aggressive shank
penetration angle at ground entry and after penetration a
more optimum angle for advancement through the
material.
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This is called an adjustable parallelogram type ripper, where you can control you can see
where you can control the angle of the ripper blade in the ground. This is also called
adjustable radial type here. So this is an adjustable radial type ripper, this is the adjustable
radial type ripper, where the angles are, this angle and this angle having some inclination you
can provide at this position where you are basically changing the angle of the whole system
from these cylinders or the adjustable parallelogram type ripper | think it is now understood
how the different types of rippers are evolved.
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TYPES OF RIPPER

(Impact Ripper )
forat ripping the drawbar force is delivered to the ripper tip

for pulling it through the intact rock. The force is limited by the tractors
engine horsepower, power train, weight and traction. In impact ripping
the engine power is converted to hydraulic power for operating an
impact which transmits rapid pulses of energy to a specially designed
ripper shank.

The energy concentrates up to 30,000 psi at the ripper tip which
creates and propagates fractures in the rock. This increases
penetration, reduces drawbar pull requirement and rips hard
rock formations. With the development of the impact ripping

technology, rocks having seismic wave velocity as high as 3 S
m/s are also become successfully rippable.
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And this is the recent development, impact type ripper where the hammering action is
provided at this position, and hammering action is provided at this position. So it is ripping
penetrating, and hammering accent is provided on to these. So that the initial part where the
tip is basically penetrating that part the hammering action is given to generating the initial

cracks that will help the penetration of the ripper tip.

So this is heavy-duty, and very, very advanced technology is used here. And this increases
the applicability of the ripper furthermore to the application domain in the rock excavation
area. So, this is more or less about the different types of rippers. We will continue with the

ripping in the next class also. Thank you.



