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ABSTRACT

ECMHPM is an electrically controlled multipurpose hydraulic press machine used to
operate an electrical joystick and both pulling and pushing hydraulic cylinders. Most
hydraulic press machines uaemain cylinder to generate a compressive force. Hydraulic
systems use Pascal 6s | aw, which focuses on
transmitted without a change in magnitude to every point of the fluid. In hydraulic presses,
the same princile is used. Presses are classified into three principal categories, such as
hydraulic presses, screw presses, and mechanical presses. The performance of a hydraulic
press depends largely upon the behavior of its structure during operation. This thesis is
focused on solving a tangible problem observed in the case industry, Wonji/Shoa Sugar
Factory, which is concerned with the lack of hydraulic press machines, specifically in the
workshop where the researcher is working. Thus, the main goal of this thesideisign

and fabricate an electrically controlled multipurpose hydraulic press machine to alleviate
the problems mentioned above, reduce high human effort, reduce unnecessary costs, and
use hydraulic press machines for any work that is close to the caseshop. The
methodologies followed were data collection, design, and fabrication; modeling; analysis
using the ANSYS 2021R1 and 2023R@grams; and testing of the performance of
ECMHPM. The objective of this thesis was to get the newly designed paebsels
parameters, such as stress distribution and total deflection, to be in the safe region of a
design standard while also having an economically-effsictive hydraulic press machine.
Finally, the design calculation results were compared with timeulsition results for
validation and found to be matching and in a safe region. The design and testing of the
fabricated ECMHPM showed that the output of the electrical pump and the capacity of the
cylinder have remarkable performances that minimize hurmborlas well as cost. As a
result, these works, which required solving the industry's problem, achieved their goals.
Finally, it can be recommended that problems of similar nature in different industries be

solved by following the same methods.

Keywords Dissolvedmaterials,electrical contro] hydraulic press machinehumanlabor

andPerformance
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CHAPTER ONE

INTRODUCTION

1.1 Background of study

A hydraulic press is a device using a hydraulic cylinder to generate a compressive force. It
uses the hydraulic equivalent ofreechanical lever and was also known as a Bramah press
after the inventor, Joseph Bramah, of England. He invented and was issued a patent on this
press in 1795Muni Prabaharan and V.Amarnath, 2011).

press can be classified into three principal categasdsydraulic presses which operate on

the principles of hydrostatic pressure, screw presses which use power screws to transmit
power and mechanical presses which utilize kinematic linkage of elements to transmit
power Most A hydraulic press is a machinengsa hydraulic cylinder to generate a
compressive force. Frame, hydraulic cylinder, and press table are the main components of
the hydraulic press (Sumaila, M., 2002). Hence a hydraulic press is a machine that makes
use of the pressure exerted on theduio crush, remove, straighten, or mold.

The concept of the hydraulic press is based on Pascal's theory, which states that when
pressure is applied to fluids in an enclosed system, the pressure throughout the system
always remains constant. In the hydi@aypress, the force generation, transmission, and
amplification are achieved using fluid under pressure. The liquid system exhibits the
characteristics of a solid and provides a very positive and rigid medium of power
transmission and Amplification. In simple application, a smaller piston transfers fluid
under high pressure to a cylinder having a larger piston area, thus amplifying the force
(Nawale Sagar et. al, 2016).

This research done undé&Wonji / Shoa Sugar Factory for field equipment service
department.The factory is found at Oromiya region near Adama City at 110 Kilo Meters
from Addis Ababa. Wonji Sugar Factory is the oldest and the pioneer in the history of
Et hi opiads sugar industry. Commencing prod
Fadory in 1962; is the second oldest and both, being obsolete, have stopped production
since July, 2012 and July, 2013 respectively. The two factories constructed by the Holland
Company known as H.V.A had a capacity of producing 75 thousand tons of suggr a y
The sugarcane plantation land of these two factories was 7,000 hectares out of which 1,000
had been planted by out growers. In a bid to replace these two oldest factories with a new
and modern one, Accordingly, the newly built and modern Wonji/ Shgar3-actory has

1



currently a design capacity of crushing 6,250 tons of cane a day and producing 174,946
tons of sugar per annum which with further expansion work will reach up to 12,500 TCD
maximizing its production to 220,700 tons of sugar a yEa&. newplant, when having an
ethanol plant, will initially have a capacity of producing 10,000 meter cube ethanol per
annum that with further expansion will reach 12,800meter cube. The Factory is currently
contributing 20 megawatt electric powers to the natignal in addition to satisfying its
owndemand which iaround11Megawatt.(https://etsugar.com/neww/2019/09/10/).practical

view of woniji/shoa sugar factory in figure 1.1

Figure 1 1. Partial view of Wonji/ Shoa Sugar Factory

Under Wonji/ Shoa Sugar Factory, there is one maintenance department built up to
maintain different machineries. Which is locating Wonji town name is known as filed
equipment service department (FESD). There #ferent kinds of machinery available
there. For instance, light duty, heavy duty, and earth moving machineries Up to date
different kind technical problems available on there. One of the problems is that it is
difficult to remove preséitting material. 9, these are the steps to design and fabricate an
electrically controlled multipurpose hydraulic press machine for different activities. This is
electrically operated and uses liquefying material. This will not only help to recover the
excise lost in thedrm of foreign exchange but also improve the level of our local

technology.



1.2 Statement of the Problem

Heavy farm machineries of different types are employed for various duties in Wonji/Shoa
Sugar Factory. Since the working environment for the machsesigery difficult, they

are mostly subjected to failures that need corrective maintenance. The size of the
machineries and their components are large. Disassembling and reassembling of these big
components neettydraulic press machines but these machwey far from central
garage (FBED) andneed a lot of energyso, the working environment is vetyesomeand

unsafe There are number of maintenance activitieSuch as;Disassembling and
reassemblingof torque rodbushing lateral rod bushing, hub bearing asd on..
Therefore solving this problenof paramount importance teduchg machinery down

time, human laboland rising the application ofhydraulic press machines to increase
profitability and make maintenance fast, easy and safe. To achieve these benefits the
researcher intended ttesign & fabricate an electrically controlled multipurpose hydraulic
press machine using scraped available materiatee@nwork shop with reduced cost as

compared to market price.

1.30bjectives

1.3.1General Objective
The general objective of thikesis is to design & fabricate electrically controlled
multipurpose hydraulipress machine.
1.3.2SpecificObjectives
The specific objectives of this study are to
1 Design and model the components of press machine;
1 Analyzed the components usiANSYS software and check for validation;
1 Fabricate the components and assembile;
1 Test the functionality of the newly gdluced machine and compare with existing

one;
1.4 Significance of the study

The results of this thesis, by lowering human labor and enhancing application HPM, have
the potential to considerably help people, researchers, and manufacturers involved in
ECMHPM design. To reduce costs, it is easily converted from dissolved material. The

main beneficiaries are: industrial automotive workshops for assembling and disassembling



parts; workshops for the automotive industry's maintenance; individual users as sburces o
income and for more Ethiopia Sugar Corporation (Wonji/Shoa Sugar Factory); and

researchers to further explore this area.
1.5Scope and Delimitation

This study is limited to the selection of appropriate material from the scrap collection area
and the degin of a new electrically controlled multipurpose hydraulic press machine,
followed by checking for the design's safety using comparative theoretical analysis and

ANSYS software to make validation.
1.6 Limitations

The researcher is limited to the unavaili&piof materials and the high speed of the

computer.
1.7 Organization of the thesis

This thesis consists of five chapters. Tinst chapter is an introduction to the study. It
includes: background of the study; statement of the problem; objectives of the study;
significance of the study; scope and delimitations of the study; and organization of the
thesis.Chapter Two focuses on the literateireview based on the previous related works.
Chapter three describes the materials and methods used to complete thi€vamter

four consists of results and discussio@hapter five consists of conclusions,

recommendations, and future work areas.



CHAPTER TWO

LITERATURE REVIEW

2.1Typesof Presses machine

There are many brand sorts of hydraulic presses categories to the various requirements of
industries. According to (Mr.Umesh.C.Rajmane et.al., 2016) some of them are Arbor
presses, laminatingresses, €frame presses; Pneumatic presses Power presses. So; the
following are described as under.

2.1.1Arbor presses

These presses are commonly used whilst the paintings concerned are not of-a heavy
obligation nature. These presses come in a sgesides and specs. But in comparison to
different hydraulic presses, they do now not compress big amounts of strain required to
generate more output. Arbor presses are utilized in techniques like piercing holes into
metals, stamping, pulling down metaksaring, marking inscriptions, and so forth.

2.1.2Laminating presses

Unlike other hydraulic presses that are operated robotically, these presses employ guide
labor. Laminating presses have openings that can be known as plates. One is used for
heating while the opposite is used for cooling. This makes the lamination method
comparatively quicker. Through those presses, materials like polymer can be laminated
onto paper and metallic. In the case of laminating presses, the plates are normally heate
with oil or via power. A laminating press is likewise used for common uses along with
laminating identification playing cards, certificates, and even book covers. In this way,
laminating presses facilitate fast and easy lamination for commercial ancheeos

2.1.3C- frame presses

These presses have a 'C' like form, that's particularly designed to maximize the floor area
for the workers a good way to pass round without difficulty at the place of business. Unlike
other presses that have multi procesies G frame presses only encompass a unmarried
press application. Its software consists of straightening, drawing and more often than not
includes assembling work.-G-rame presses are available a variety of weights. Fhe C
frame presses are also to ks hwith greater capabilities together with wheel stands and

strain gauges.



2.1.4Pneumaticpresses

These presses are the maximum simple hydraulic presses utilized in industries due to the
fact they compress the air to create strain so that you can gaionmbhe benefit of
pneumatic presses is that the operations are executed speedy whereas the drawback of this
press is that it cannot create extremely high pressures, as other hydraulic presses are
capable of create. The pneumatic presses are frequeseilly imsautomobile and plane

brakes system. The business uses of pneumatic presses would encompass assembling,
drawing, punching, and so on. A pneumatic press normally calls for-ainfielloperator

and for the sake of his protection; additional safety-@u such as electrical safety
devices are also blanketed.

2.1.5Power presses

These presses are utilized in massive industries that call for the use of heavy equipment
and device. There are 2 sorts of electricity presses on the basis of the form of drab use
They are complete revolution and component revolution grasp. In the case of a complete
revolution snatch, the size can't be disrupted until and unless the crankshaft makes a full
revolution. In the case of part revolution, the clutch can be disrupted/dime, before or

after the overall revolution. Power presses contain numerous risks due to the heavy
operations related to them. A lot of safety measures are taken whilst the usage of energy

presses.
2.2 Categorization of Hydraulic Presses as per columdesign

Hydraulic Presses device Categorization Depending upon their shapes, layout and they
could be divided into six extensive businesses. According to (S. Raja Shekar et al., 2018)
some of them are; Round column press, fabricated column press;bGtys@ress, €

Frame press, fabricated chamber press, Nonconventional press.

2.2.1Round Column Press

The important capabilities of those varieties of presses are their spherical columns. In these
forms of presses pinnacle and backside, the platen is-apealed machined individually

and then held jointly with the aid of spherical columns and nuts. As all of the mechanisms
might be machined independently and exactly, therefore, these kinds of presses are the
maximum accurate sorts of presses, compared todiilrent varieties of presses.
(Columns also are referred to as pillars). Round column presses might be in addiion sub

divided into 3 categories. Two columns press, three columns press, and 4 columns press.



Figure 2.1. Various types of hydraulic press frames (a) Two Column Press, (b) Three
Column  Press (c) Four Column Press (d) Fabricated Four Column Press (e)
Fabricated Two Column Press ofFfiame Press (f) €rame Press (g) Close

Frame Press (h) Fabricated ChanmPess

2.2.2Two Column Press

In the case of two columns press, crest, and base platens are tightened jointly via only two
spherical columns. Hydraulic presses, which might be critical to be very accurate and
urgent load, always stay at the principal axisthe principal cylinder, and additionally

there may be no opportunity of taking any eccentric load, then two column forms of
presses are used.

2.2.3Three Column Press

In 3-column presses, pinnacle and bottom plates are tightened collectively by means of
three round columns. Old aluminum and copper extrusion presses of higher potential were
calculated in this manner. These presses had been horizontal, excessive velocity, and made
for mass manufacture. A threelumn design is stronger than-eolumn desig. The
advantage of this type of layout inside the case of extrusion press is that adequate area is to
be had for shearing the rejected billet and loading red warm billets in a box by using an
overhead crane.

2.2.4Four columnspress

The top and bottom plen are tightened together by using 4 round columns. These

varieties of presses are broadly utilized in industry in comparison to other kinds in which



accuracy is more important among Dies. For example, powder compacting presses, plastic

injection moldingmachines, and so forth.
2.3 Fabricated Type of Column Press

In this kind of presses top and bottom platens are completely welded collectively with the
help of fabricated columns. Madg column presses are sturdier, {oast, and feature

much lessdeflection underneath load in comparison to round column presses. Fabricated
column press additionally could be divided into two categories, Fabricateecéloomn

press & Fabricated Twoolumn press or Hrrame press.

2.3.1Fabricated Four Column Press

The high capability of hydraulic presses with laigjee tables is manufactured on the
layout of the fabricated fotsolumn press. As it is sturdier and gives sufficient area to
work and take a look at the urgent operation from all sides, in an evaluatjcodiumnn

press. For instance, deep drawing press for automobile body, punching, and blanking of the
huge size of Steel, and many others.

2.3.2Fabricated Two Column Press or HFrame Press

Medium and low ability and competitively priced presses are manuégcon the layout

of fabricated-column or H s. Frame press. In low potential, presses rolled metal. Channel
or I-segment is used as a faceted column and inside the case of the medium capacity press;
its miles fabricated from a metal plate. Rubber moogdvariableday-light presses used

in garages are for example offlame press.
2.4 CloseFrame Press

In the case of the clog®mdy press, the overall structure of the click is in an outline to
rectangular ring. In the case of the small size of prets®gmay be made with the aid of

reducing home windows in metal plates and assembling collectively two or extra such
plates to make a press body. In this type, minimum welding is needed as pinnacle, bottom,

and facet columns are all internal. In the cabduge presses required for fashionable
fabrication, including dishing, pladeending, straightening, and ppénching of plates for
rollingbs top, backside pl atens, and side

together.



2.5Fabricated Chamber Press

In this form of hydraulic press, a metallic fabricated container structure or box shape the
principal frame of the hydraulic press. Major cylinder, various doors, feeding association
auxiliary cylinder are hooked up in this fataied fieldstructure as according to the
necessity of production and operation. Fabricated chamber act asksebraty member of

the press. Sometimes in addition they act on boxes for material to be compressed. Bailing
presses and extrusion presses anmes examples of those types of presses. C. Finite
Element Analysis of Hydraulic Press Frame Structure The major goal of a finite detall
analysis is to calculate the effects of loading situations on the frame structure. Usually, it is
used to decide the dikicement, stresses, traces, and force reactions in structures or
additives whilst subjected to hundreds that don't set off damping and inertia effects.
Assumptions are taken into consideration for loading and reaction conditions i.e., the

hundreds and sictures response is believed to be static independent of time.
2.6 Previous researcher arts
Below are referred various literaturespoévious researchers and are described as under.

2.6.1Cost & weight reduced

Mr.Asim M.Kamate et al., (2016), made Exipgent to analyze and optimize the
prevailing press with the help of design, development, and analysis efoa 2@draulic

press machine using finite element software. After the design and analysis of the new
hydraulic press, it was found that the weiglitthe new hydraulic press is decreased as
much as 50%, and the cost reduced up to 53 to 48 %. These were achieved by changing the
design of the existing hydraulic press and by using the usual additives to fabricate. The
stresses precipitated inside thewnhydraulic press inside the restriction. So; it was
concluded that the new hydraulic press is secure to manufacture and use in industries but
the main focus area of researchers was only on weight reduction.

Ankit H Parmar and et al., (2014), optimizethyaraulic press structure to lower the total
mass of the structure whilst assuring good enough stiffness. A technique of structure
optimization for the hydraulic press turned into proposed on the way to reduce mass even
as assuring adequate stiffness. Kepmetric parameters of plates that have rather larger
influences on mass and stiffness have been extracted as layout variables. In order to
analyze the relationship among stiffness, mass, and design variables, an ordinary batch file

was changed into comatted by means of CREO, and analysis became achieved in

9



ANSYS. Top plate, movable plate, and column layout and analysis had been executed. A
discount of weight was 42 % preserving the stresses & deflection within the restrict. The
researcher focused ontopization of the hydraulic press machine structure according to
stiffness using ANSYS. It more focuses on stress and defalcation over all frames but the
gap is the farm not detachable and it not real performances.

Akshay Vaishnav et.al., (2016), studied Bxperiment design of the hydraulic pressure
plate through FEA, the hydraulic press operates under continuous load. Due to this
continuous loading, tensile as well as compressive stresses are produced in various parts of
the machine. These stresses cgusenanent deformations in some components of the
machine. This work consists on the optimization of a hydraulic press of four pillar and 250
tons capacity, taking into account limitations such as design, weight and cost. The work
focuses on the design angtimization of the top platen. The upper is most critical part of
hydraulic press machine because it carries cylinder. The project is based on the size
optimization method and the results are validated using the finite element method with the
appropriateboundary conditions. CAD modeling was done in CREO and the ANSYS
software is used for FEA. The attempt was made to limit the total deformation of less than
0.3 mm/m. This is done by changing the height of the plate.

2.6.2Structural analysis

M.O. Olaleke tal., (2020), made Design, Fabrication and Structural Analysis of a 5 Tons
Hydraulic Press and Mold Machine for Crucible Production. They follow method are first
Design and analysis of the hydraulic press and Mold machine, second Structural simulation
using Solid work application 2018 and third Fabrication of the machine and testing. Final
Conclusion that the developed machine was put to test to guarantee its conformability to
design objectives and serviceability. The performance of the machine was téoined
satisfactory /acceptable at a test load of 50 KN. The theoretically predicted results and
those obtained by analytical software have been compared with the design goal and both
showed that the design is safe and it will not fail under the desigiaetl Also, the
performance evaluation of the machine affirmed its suitability for compaction of any type
of clay into crucible formWhenseen the gap it confuses farm constriction, it used single
acting cylinder indicate that difficult to return origin@dsition and expose for leakage.
Mr.DessaiYusufali et al., (2014), focused on design and optimization ot@n3tydraulic
forming press gadget. They have studied the evaluation of the body structure in terms of its

cloth, geometry, and strepsompted init. Metal forming is one in every one of the
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producing processes which nearly chip less. In this paper, the writer targeted the causes of
structural failure problems inside the gadget because the hydraulic press continuously
offers with the strain that nyabe compressive or tensile for that press system usually
works underneath impact load conditions. And due to the effect load, the hydraulic press
constantly skilled noistop stress. They studied that extraordinary component of the
machine are subjected special forms of loading conditions and are analyzed through
using the FEM device ANSYS. Weight optimization of the click body and the top head is
done, which in turn reduces in thickness of the body structure and material. It more
analysis on noistop stess due in excess of operation hydraulic press machine by reducing
head plate but, the gap not only focus stress but also deflection is the main problem the
farm more of not detachable and it not real show .

Karel Raz et al., (2011), Conducted experim@anhydraulic pressing machine for dynamic
behavior for forging operation with 180 SPM speed. Their goal was to study different
frame designs of a press machines for forging operation. Evaluation is determination of
suitability for each structure for suppiog of special purpose operation. FEM modal
analysis is made to compare results. It is recommended not to use 2 column press machines
for high end operations Four column press design with bottom drive was recommended
because of it indicate that low stresdue and good performable than two 2 columns .
H.N.Chauhan & M.P.Bambhania, (2013), Designed and analyzed the body dbané3
electricity press gadget with the use of the Finite Element Method. Due to the impact
loading at the end of the bolster platieere was the improvement of a crack at the nook,
and stress generated turned into greater because obtonloading and stress
concentration. Modifications were achieved by using introducing the fillets of proper size.
Also, plate thickness changedarreduced which stored fabric.

Santoshkumar S. Malipatil et al., (2014), focused on an industrial utility project which
includes mass minimization of-flame type hydraulic press. ANSYS software program
was used for this evaluation the principal goal bee#o reduce the cost of the Hydraulic
presses without compromising the satisfaction of the output. With concerning layout
specification, pressure distribution, deflection, and cost were focused on optimized design.
The method accompanied by this work aipeh into an assessment of stresses caused in
machines for exclusive thicknesses used for construction of frame and column of the H
frame kind hydraulic press but they are the central gap is single acting force on main

cylinder, structural detachable angefl type of horizontal bed used.
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Bhavesh Khichadia and Dipeshkumar Chauhan, (2014), made an assessment of the design
and analysis of mechanical press frames. They deal with the analytical method and
corresponding layout and evaluation of the mechanicaspfieme. Modeling of press

body has been created via the CAD software and in keeping with the modeling shape
failure analysis done via FEA device. Stress distributions in the press body were
determined out by using the analytical and simulation methaferéhce information was

used for the new layout for modification of a brarelv press shape. With regard to design
specification, strain distribution, deflection, optimization, ergonomics, stiffness, and
pressure was focused on recent design and devetbpméhe press body obtained from
structural additives of the click system frame. These researchers focus on stress
distribution using cad software and it is not realistic (practical application) and only focus
on farms of mechanical press.

Mr.Umesh.C.Rapane etl., (2016),focused on design and development of the-tb@0

press forging operation. The proposed work consisting of the modification of existence
configuration of the single layered forging press machine into the déargieg press
configuraton by performing structural analysis and stress distribution analysis on the base
platen and on the lower die. It shows a comparative study of the stress distribution in the
parts and the modifications of the project. An experimental system will be dedelop
achieve the established objective, which mainly includes the examination of the tensions in
all the main parts of the forging press but focused on stress distribution on base plate but it

succeeds the performance this project.

Mehmet Aydin and Yasin Kisioglu, (2013), studied Hydraulic press design under different
loading conditions using finite element analysis hydraulic press with a capacity of 250 KN

is designed with the different types of press columns and heads to minmis&dsses

and displacements under different loading conditions. The stresses and displacements are
calculated using both analytical and FEA method. In the numerical FEA calculations, finite
element method is employed successfully along with both bearplane elements in the
models. Different types of loads are applied successfully in axial, eccentric, and oblique
directions to the developed models. Appropriate boundary conditions are also applied to
the models. The stresses and displacements of theautipdmpresses are calculated
depending basically on the head types. The stresses and displacements on the press head
are mostly obtained higher than the press columns. A good agreement is found between the

analytical and FEA calculations considering thenimum stress values of the press
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models. Based on these calculations, the minimum stresses are calculated using press
model having T type head and S4 or S6 columns. Therefore, it is recommended to press
manufacturers that the press with T type head antb4nn is the best design. The design

only focused on the head of frame of hydraulic press machine.

Nawale Sagar et al., (2016), studied design of compact hydraulic press machine for rock
drill components a 300bar hydraulic press was designed, manefhcmd calibrated. The
machine was tested to ensure conformability to design objectives and serviceability. The
machine was found to be satisfactory at a test load of 10 kn. thus here a hydraulic system is
used to develop a press. The press will be udeiulmass production of rock drill
components. This may increase the productivity and increases the accuracy of the
production. Even the press can be completely atomized by using the concept of electro
hydraulics. Direction control valve can be solenoiteddo make the system close loop

which may lead to higher production rate. These studied only used for rock dill.

Mengdi Gao et al., (2016), made Design and Optimization of the Slide Guide System of
Hydraulic Press Based on Energy Loss Analysis. Slidhersetakage and friction in a slide

guide system. Based on the principle of minimum overall energy loss, a method for
calculation of optimum clearances was proposed, for which the maximum loss, a method
for calculation of optimum clearances was proposedwioich the maximum allowable

lateral load may be calculated, which determines the maximum allowable side force that a
hydraulic press may undergo. A stiffness and wear check method for the system under
eccentric loading was presented. This method all@wvshie redesign of the press pillars.
Based on an allowable wear constraint associated with the movable crossbeam and pillars,
a procedure for calculating of the minimum guide length was proposed. A case study was
considered for a hydraulic press (RZU2000H The methods proposed in this paper were
used to determine optimum clearances of approximately 0.4 mm. The energy loss was
estimated to increase by approximately 83% when subjected to an eccentric loading
condition. Using the relations developed hereimMe press 6 four pill ars
their weight was reduced by nearly 20% to 80.69%. The length of the guide plates was
shown to be reasonable through a wear check. It is believed that the methods developed in
this paper may serve as an excellegference for the optimization of the slide guide

system for a hydraulic press.
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Neville Saches, (2005), made a study on the causes of failure for understanding mechanical
failure in machines components. Paper gives the brief introductions about the ductil
fracture, fatigue failure and stress concentration. Paper also discussed the type of load is

responsible to failure i.e., internal pressure, bending, torsion or a combination.

P.E. Uys, K. Jarmai, J. Farkas, (2012), Studied to find the moseftestive design of a
multipurpose hoisting device that can be easily mounted on and removed from a regular
farm vehicle, cost optimization including both material and manufacturing expenditure, is
performed on the main frame supporting the device. The optimzaticonstrained by

local and global buckling and fatigue conditions. The optimization problem is solved by
means of the leafyog algorithm for constrained optimization of Snyman. This gradient
based method, requiring no explicit line searches, is a promust and reliable method,

being relatively insensitive to local inaccuracies and discontinuities in the gradients.

Mohamad M. Saleh, (2016), studied the design of a hdaty hydraulic machine using
finite element techniques. The machine is desigigd ENERPAC without any
measurement or variable hydraulic system. The investigation dealt the theoretical and
experimental model of the machine to establish the accurately optimal design analysis and
further development of the present machine at minimure tand lower cost. The
applicability of the existing PC based FE package as a computer aided design tool is also
investigated. A comparison has been made between the experimental and theoretically

predicted results. Both the results are found to be in ggoeement with each other.

Sinha and Murarka, (2012), Made Experimental study on hydraulic presses and
represented a-D complex structure. It is found that an exact analytical method of stress
and deformation analysis is cumbersome and -toresuming. Inorder to reduce core
memory requirement and the cost of computation, a simplified plane stress (PS) FEM
model for a hydraulic press structure (welded frame) has been identified for its analysis.
On the basis of this investigation, certain significant glingés have been obtained for the
design of press frames. Such a model has resulted in savings in computational time, core

memory requirement and cost of analysis.

M.Bapat and DessaiYusufali, (2012), investigated on the design and optimization of a 30
ton hydraulic forming press machine. They have studied that analysis of the frame

structure in terms of its material, geometry and stressed induced in it. Metal forming is one
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of the manufacturing processes which are almost chip less. In this paper thdautbed

on the causes of structural failure problem in the machine because hydraulic press
continuously deals with the stress that may be compressive or tensile for that press
machine always works under impact load condition. And because of impact load the
hydraulic press always experienced continuous stress. It is studied that different
components of the machine are subjected to different types of loading condition and are
analyzed by using FEM tool ANSYS. Weight optimization of press frame and upper head

is done, which in turn reduces in thickness of the frame structure and material.

B.parthiban et al., (2014), investigated the design and analysigygfeChydraulic press
structure and cylinder. It representedy@e structure. Frame and cylinder are thain
components of the hydraulic press. It is studied that the structural design of the frame
depended on the pressing force this determined for the required rigidity, the dimensions of
dies influencing the size of the tool area, work area accessibiéitydétermined by the
shape of the press frame. The performance of a hydraulic press depended on largely upon
the behavior of its structure during operation. The analysis of hydraulic press structure is
needed to increase their performance and productifihe frame and cylinder are
modeled by using modeling software CATIA. Structural analysis has been applied on c
frame by using analyzing software ANSYS. By using ANSYS software, structural
performance and stress, strain distributions are plotted forcatian. According to the
structural values the dimensions of the frame and cylinder are modified to perform the
functions satisfactorily as well as to reduce the weight for cost savings.

Pedro G. Coelhoaet, (2015), made a structural analysis and opfitmiaihydraulic press
brakes. It has been found that the source of deflection parallelism errors and minimize
them through a structural optimization methodology. Based on the model of the bending
process in press brakes defined by Timoshenko theoryaofidat has been not possible to
design a machine that achieved uniform bending angles for every bending length because
no optimal shapes or dimensions of the bed and ram that lead to parallel deflections for all
bending lengths. Workpice Bending errorv@®een derived by considering the influence

of shape, dimensions and initial deformation of the machine structural components. Shape
optimization, dimensional optimization has been performed to achieve uniform bending
angles for every bending length. Araptimal initial deformation was performed in
decreasing the bending error.
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H.N.Chauhan and M.P.Bambhania, (2012), made a FE Analysis applied on a frame of 63
ton power press machine. Analysis of this frame is done by the simulation software. It is
said tha Instead of sharp corner of the rame, fillet is provided to reduce failure in the
structure. Amount of fillet depends on load condition experienced by frame and it is
analyzed by using FEM Tool. It is concluded that simulation software is the pbvesifu

for prediction of plate required for a given load. This analysis given the result of reduction
in thickness of plate of frame structure, material saving and as well as cost benefits.

Ankit H Parmar et. al. (2014)nade Design and Modification of Ehents of Hydraulic

Press Machine. Analysis of Top plate, movable plate and column was design using
ANSYSE software. Finally, conclusion comparison between result of old bottom platen
and modified final bottom platen we get weight reduce that 2263 Kg t8@ k3P
Deflection increases 0.055 mm to 0.22 mm but it is in permissible limit. It is not affected to
component. Vormi sses stresses increases 104 M pa
permissible limit and our bottom plate is safe under working condit

2.6.3 Hydraulic Press and Pull Machine

Mr.Fisayo Adesina et al., (2018), studied fitting liners pressure within the engine blocks.
He achieves to the advanced device will convey launch to small and medium scaled
Workshops and artisans. By way of reshg the time and stress associated with set up and
elimination of bearings, and other sorts of pressure fit inside the system however the gap is
it needs more attempt to boost up materials from the floor to the head of the table, it is
difficult to hold the stableness like engine all through putting time additionally uncovered

to war page and coincidence. But subsequently, it succeeds.

Mr. Bethrand N. Nwankwojike et al, (2017), made a study on Manually Operated
Hydraulic Press and Pull Machine and bestrawess to check the overall performance of

the developed system, seven bearings of bore diameters 24, 30, forty, 50, 65, eighty and a
hundred mm respectively have been geared up into seven corresponding shafts with shaft
deviation of £0.001 mm and dismaedl later on. The mounting and dismounting of the
numerous bearinghaft assemblies have executed the use of three different comparing
strategies: conventional hammering, the usage of the developed guide hydraulic press and
pull device, and the use of altBapresent electrically powered hydraulic press in every
case. The time taken to mount and dismount the various assemblies for the 3 methods used
has been recorded. Even though the researcher comparing pulling and pushing manual

hydraulic press machine witelectrical and conventional type they only focus inserting
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bearing and different bore diameter depend on time taking. But they achieve some
advantage and disadvantage. Finally electrical hydraulic press machine more performable
than manual type but it ficates only electrical power and most of structural farms are not
separable.

Mr. Shivasheesh Kaushik, (2016), studied the Design and Fabrication of a Special Purpose
Hydraulic Press Performing Punching Operation, but he specializes in hydraulic punching
and bending machines is successfully enrolled, and is calculated well. In this, we've got
brought a special purpose hydraulic model of the Punching and Bending gadget and we
have shown theoretically. How is the hydraulic version of a special cause punching
machine? Economically and exactly works. First of all, the researcher survey of the
literature assessment of the gadget, and marketplace survey for the operating and
constructional info. Then we have calculated the formulation for the layout of the e&clusi
parts of the hydraulic cylinder in order that he can calculate the ability of the hydraulic
punching and bending device and sooner or later fabricate the gadget to carry out the
operation on the aluminum sheet to produce the very last product. Thist gmdged for
multipurpose Punching at a single time of stoke of ram/plunger. We have seen how
Hydraulic structures allow customers to accurately wield big amounts of electricity with
little enter force. And with the aggregate die two operations are etadpsimultaneously.

So he decided that the hydraulic device of unique cause punching and bending machine is
quite reasonable as compared to the alternative opportunity but his make interesting
machine according to mobility from place to place but wherfioses on the gap is that, it
manual operate, more of the frames are fixed and accessible to oil leakage and expose to
accident.

Joshi Ameyal, et al(2018) investigated Design of Special Purpose Hydraulic Press
Machine the project is developed with thetiwe of press fitting the two components of
muffler used in silencer viz. shell and stuffing. The researchers follow that Design of
special purpose hydraulic power press machine of capacity 15 Ton, according to customer
requirement, Modeling of hydrauliagss using suitable CAD software and Fabrication of
hydraulic press. The machine is decided around the provided tonnage (15 Ton). Base plate,
guide pillars, and cylinder specification are calculated from the same. It is found that
calculated values and dgs of hydraulic press machine meets the requirements of process

of press fitting.
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Said M. A. Ibrahim (2019), made a study on Design, Manufacturing and testing of a
Hydraulic Press to Produce Oil from Egyptian Jatropha Seeds. The main focus
manufacturing His machine is extraction Jatropha oil using hydraulic pressing was
investigated. The main goal of this research is to design, manufacture, and test a hydraulic
press to produce higher yield and optimum physical and chemical properties of olil
extracted fron Egyptian jatropha seeds. The present results led to these conclusions: Time
of oil extraction process from jatropha seeds is 720 minutes at a yield of 11%, higher
extraction temperature caused darker color of the oil because of oxidation. Jatropha oil
extracted by hydraulic pressing gave lighter oil color because of the lower FFA of 5% for
the produced oil. This method is characterized for higher oil production. The density and
viscosity of the extracted oil decreased with temperature increase. The dleduce
correlations of viscosity and density in relation with temperatures can be correctly used in
predicting the viscosity and density for the extracted oil from Egyptian Jatropha seeds.
Flash point of jatropha oil extracted by hydraulic press is higherfusasi diesel oil, so,
handling and storage of the oil is relatively less hazardous as compared to diesel fuel. The
calorific value of jatropha oil extracted by the hydraulic process was 39201 kJ/kg; Jatropha
oil contains oleic, linoleic, palmitic and steafatty acids. Jatropha biodiesel oxidation
instability increased for hydraulic extraction due to its content of oleic and linoleic acids.
Theses researchers more focused on extraction of from Jatropha Seeds. The Design that
much not consider for moistyrenvironmental pollution.

Sumaila, M., (2002), focused on the Design and Manufacture often3dydraulic Press
device. The Performance Test Result It is an everyday exercise to difficulty engineering
products to check(s) after manufacture. This idgrst-fate step within the production
method. Under tests, the product is checked to look. If purposeful requirements are
satisfied, become aware of manufacturing problems, ascertain monetary viability, and so
on. Testing is therefore hired to prove thesefiveness of the product. For the hydraulic
press, the take a look at for leakages is the maximum vast test. The test began with the
initial priming of the pump. After which the fluid becomes pumped. This was
accomplished underneath aload condition. Tie system was left to stand in this function

for two hours. The gadget changed into then subjected to a loaddfl T0rnished by

using two compressions springs of regular 9 N/mm every arranged in parallel between the
platens. The springs have bettten compressed axially to duration of 100 mm. This

arrangement turned into left to face for 2hrs and turned into discovered for leakages.
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Finally, Leakage within the device becomes no longer indicated because the decreased
platen did now not fall from stinitial function.

Bethrand N. Nwankwojike, et al., (2017), designed and fabricated a hand operated
hydraulic press and pull machine. It was produced using domestically sourced substances.
The energy of this system turned into analyzed via simulatingch @ 1000N and the
corresponding values of most shear pressure, maximum bending second, and most
displacements were decided as 74.9491N, 6.6385/nd 4.367e3mm. Also, maximum

axial strain, bending stress, and tensional pressure have been determin883&9,0
701998, and 0.00653N/nrespectively. The developed machine will carry comfort to
small and medium scaled workshops and artisans by lowering the time and stress
associated with set up and removal of bearings, and different types of force sgtem sy
assemblies. So regionally sourced substances are more worthwhile to fabricate hydraulic
press machines in keeping with value minimization, load resistance.

Mr. Ganesh M Mudennavar et. al.,(2018), Made Design and Analysis of 12 Ton Hydraulic
Pressing Mchine the comparison amongtype and 4Column type hydraulic press
Machine. Hence Analysis software is used to compute the Results In this work the four
Column hydraulic press and-tgpe press is Designed and Analyzed with standards. The
most stresses gaed inside the fou€olumn hydraulic press and-Kind press system are

much less than the permissible stress of the fabric. Further decrease of the fabric may also
affect the design and gives high deformation and stresses. Which are not perfect for the
device, as this device is used for compressive pressing operation in sheet metallic
industries wherein the deformation of the click has to be permissible. Pressing accuracy
performs an essential role to keep near tolerance and growing productiveness. As the
analysis suggests maximum deformation observed is lesser than 1 mm that is tolerable for
such hydraulic pressing operations. In this design, the decrease in body and bed thickness
of C-Frame is done so there may be a lower weight. It is a-msson madhe this is

used for performing pressing and forging duties. By converting the diefemkind
operations like blanking, sheet steel, and bending, and so on. Can be accomplished on a
hydraulic press system through various inputs to the cylinder thstfEted by the output

of the pump.

Suraj P Jagtap et.al., (201Made Design and Fabrication of Electromagnetic Press
machines. This device used electronic devices such as; electromagnet, AC electricity

variety of colil, shank, punching plate, andfah. This machine is used for the industry to
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growth performance with the aid of decreasing manpower involvement. After making the
real working version we got the subsequent list of conclusions: this machine is useful to
boom performance through reducinganpower involvement. It is compact so much less
fool area is needed for installation. It calls for low protection due to the fact there is no
leakage trouble of the working medium. Easy operation with a excessive rate of
manufacturing. The serprofessimal operators can without problems perform the gadget.
This undertaking is effectively finished with the development of an automated press
device. It is anumbers of electrical device is used to punching capacity depend up on
variation of coil butthemaigap it candét determine tonnage
expose for damage, accident according to operation condition. Other way that they more
focused on reduction of man power.

Levent Paral, et .al., (2017)nvestigated hydraulic press systéamsedPLC with the
inclusion of local piezoelectric sensor. In this study, the local PZT composite sensors are
produced by PLC controlled hydraulic pressure system, and unique pressure system is
designed. It can produce sensors of various dimension usingesgupe system, in
addition, by making transformations in the pressure system, the series of production can be
performed.

Bhavesh N. Khichadial, et.al., (2014), Studies of design and analysis of mechanical press
frame structures using supporting experimenta@a, the following conclusions can be
drawn: Finally, they explain that, Mechanical press failure most of the sharp corner of
press frame and crack initiate at junction of two plates. Analytical method through get
where is stress concentration more deflection of frame. Using FEA Analysis the best
solution method for stress analysis and shape optimization of frame structure. FEA
analysis through get accurate result. Increasing rigidity and stiffness increasing by the pre
tensioning of press frame. @pization technique through decreasing material cost and
weight. It is difficult to identified type frame but when we came to our aim the mechanical
press machine is oldés machine for al/l it
according to the Vght, operation, man consumption and so on. But, these analyses only
focused stress and deflection on frames and it not detachable one to another.

Mr.k.shravan kumar et.al, (2017), Designed and fabricated of hydraulic prassoit-
purpose machine as ¢an be used for performing different tasks. This researcher more
focuses on frames but using for inserting 10T hydraulic jack. By changing the die different

operation like bending, blanking etc. can be performed on a hydraulic press machine. the
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design hagnain focus on reducing operator fatigue and increase safety, improving the
flexibility and makes operation more convenient, and to achieve dimensional and
positional accuracy. Components of press are designed to avoid bending failure due to
applied loadmild steel is selected as material based on its properties such as high bending
& tensile strength, it compatibility with operation like machining, welding, finishing,
cutting etc. and cost as economic factor the main gap when we consider that ressarcher u

fixed horizontal bed, frames not detachable, easily effort is needed and expose to accident.
2.7 Principles of operation hydraulic machine

The pressure throughout a closed system is constant. One part of the system is a piston
acting as a pump, with medt mechanical force acting on a small cresstional area; the

other part is a piston with a larger area which generates a correspondingly large mechanical
force. Only small diameter tubing (which more easily resists pressure) is needed if the
pump is sparated from the press cylinder. Pascal's law: Pressure on a confined fluid is
transmitted undiminished and acts with equal force on equal areas and at 90 degrees to the
container wall A fluid, such as oil, is displaced when either piston is pushed irSuacd.

the fluid is incompressible, the volume that the small piston displaces is equal to the
volume displaced by the large piston. This causes a difference in the length of
displacement, which is proportional to the ratio of areas of the heads of tiesysven

that Volume = Area X Length. Therefore, the small piston must be moved a large distance
to get the large piston to move significantly. The distance the large piston will move is the
distance that the small piston is moved divided by the ratibeo&reas of the heads of the
pistons. This is how energy, in the form of work in this case, is conserved and the Law of
Conservation of Energy is satisfied. Work is force applied over a distance, and since the
force is increased on the larger piston, thstance the force is applied over must be

decreased,(Nawale Sagar et. al., (2016).concept of the Pascal low is shows in figure 2.2

_4 5 A A2\§ =
P

R _ A
Fi ~ A

Figure 2.2.Concept of pascal's law
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2.8 Short Summary for related literature review

This section included summarized literature. The most related papers are focused which
are pertinent to intended work .The majority of Multipurpose hydraulic press machines
used the Action of main cylinder. Theesctivities occur only on the main cylinder; it is
applied by the manual pumping mechanism. Horizontal beds start to lift up or down using
human effort. According to someesearchers during inserted or removed liners, the engine
block is easily exposedoff warping at the sump side of the engine block and simply
exposed for accident. Also it is difficult to transport from place to place because the
structure is not detachable; for instance (Mr. Bethrand N. Nwankwojike et al, 2017) they
investigate the Devepment of a Manually Operated Hydraulic Press and Pull Machine.
additionally (Mr.Fisayo Adesina et al.,2018) studies manual operation, pulling and pushing
action occurs on main cylinder but simple construction of frames and used to insert and
remove diffeent axle bearings. It needs human effort for pumping hydraulic
fluid andfixed horizontabed useTheseresearchers decided that electoral operation more
prefect activity occurthanManually Operatetiydraulic press machines. Last researcher
(Mr. Shivaheesh Kaushik, 2016) studied the Design and Fabrication of a Special Purpose
Hydraulic Press machine which is Performing Punching Operation, but he specializes in
hydraulic punching and bending. These researchers use local and dissolved maternal milled
steel. Hydraulic oil driven by electrical pump but controlled by mechanical handle lever
(spool valve) and the machine performing for both Punching & bending on workpiece

it is exposed to leakage(not used relief valve), environmental pollution and chuse o
accident but unknown horizontal bed. Finally conclude nibaibne has literature to

increase the application of hydraulic press machines.
2.9Research gaps of the review

The gaps are noted for the following research: Most hydraulic press machinedyuseeo

main cylinder, which provides action throughout the application of the downward stroke
on the work piece (compression; assembly or disassembly); they are difficult to transport
from one location to another because the frames are not detachablan effiort is
required to move the horizontal bed up and down. As a result, this thesis work seeks to
close this gap by design and fabricate a braexd ECMHPM for our organization, which
requires human effort for aligning or feeding the work to the preshime.

22



CHAPTER THREE

MATERIALS AND METHODS

3.1Description of the study area

The factory is found at Oromia Regional State at 110 Kilometers from Addis Ababa and 14

km South of Adama town. Commencing production in 1954 it iokthest and the pioneer

i n the history of

Et

hi opi ads

sugar

Geographical position of wonji/show sugar factory is shown in figure.3.1.
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Figure 3.1.Geographicaposition of the Wonji/Shoa Sugar Factory

3.2 Materials used to fabricateECMHPM

ndustr

Lists of structural materials, lists of essential tools, lists of essential machines, and lists of

essential software are given in tables 3.1, 3.2, 3.2, 3.3, and 3.4, inedpect

3.2.1List of structural materials

Material selection is basic for the fabricationEBEEMHPM machine. Most materials are

collected from different scrap yards, and most of the material is repaired according to our

activities. The followingstructural materials are clearly shown in Table 3.1.

Table 3.1.List of structural materials
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Base Diameter
Thickens Width  Height ' Internal External

Type of material Qut. (mm) (mm)  (mm)  (mm) (mm)
Bolts/32M/ 36 - - 29 29.5 30
Center pins /steles stee 04 - - 300 39.5 40
I-channel 02 10 100 2200 39.5 -
Head plate plate/12mm 02 12 1300 500 29.5 -
Horizontal bed plate 02 16 1420 300 350 -
main piston 01 - - 800 100 150
auxiliary pistons 02 - - 1100 50 90
Hydraulics steel pipe 04 15 - 1700 0.22 15
Hydraulics rubber hose 10 24 - 900 0.35 24
Side steel pipe 02 15 - 940 0.22 15
Type oil @5 liter) SAE10w

Maximum out put pressure (

hydraulic pump 3050psi

Direct current control voltage 24v solenoids

Type of press H-type/vertical operation/

Transformer power Input voltage 220/380v output voltage 25v

3.2.2List of essential tools
Essential tools are any tools, keys, equipment, or other material or equipment required to
facilitate the performance of duties associated with fabrication of machine. So, these
essential tools must be in compliance with this work. Properly shown in Table 3.2.
Table 3.2.List of Essential tools

Meter

Multi meter

Level gage

Vernal caliper

S.S.T hydraulic presser gages
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3.2.3List of essential machines

Basic fabricationmachinesfor cutting, drilling, shaping, and welding are considered
essential devices. Consequently, these crucial tools must be compatible with this project.
Shown correctly in Table 3.3

Tabel 3.3.List of Essential machines

Grindermachine

Carbide and oxygen

Lathe machine

Electrical arc welding machine
3.2.4List of essential software and special device
Devices armbjects or systems that have a specific purpose or intention. This easily
isolates théabrication machine problem. The following are basittwareTable 3.4

Tabel 34.List of Essential software

Ansys Software

Digital cameras

3.3Methods

3.3.1Data source and collection methods
The necessary data were collected by using primary or secondary data collection through
visiting various websites and literatures. To achieve the objectives, both primary and
secondary sources were used.

a) The Primary sowes

b) The secondary sources
3.3.1.1 Primary sources

i.  Visual Operation and structural observation of conventional H-type
hydraulic machine press
Based on observation, the majority of typicattype hydraulic presses produce
compressive force utilizing hydraulic cylinders. Thaye hydraulic press's primary parts
are the head frame, horizontal bed, column, and cylinder. Using cables, a hotizahtal
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can be raised and lowered vertically, although it frequently leaks from the outside, and the
frames are difficult to separate. The typicatyige conventional hydraulic press is made up
of a mechanical pump that transforms hydraulic energy into useftk at the point of
load resistance, a hand pump (which requires human effort) that drives the fluid, the fluid
itself, which requires less power to transmit through hydraulic pipes and connectors. This
project involves designing an-tfpe hydraulic presmachine of head frame, a horizontal
bed, and a columigection4.1.1.explains this more fully.
ii.  Visual observation of appropriate materials useful for fabrication in the
factory scraps collections

The majority of the supplies for this project are gathdrech scrap yards. Somewhere
during the new performance, as stated in table 3.1, these utilized materials are applied. The
failure of the materials is attributable to ignorance, incompetence, and negligence. As a
result, the scrap yard is being filled wighlot of useless stuff. The simple criteria listed
below helps in choosing the right material.

a) Visual inspection of corrosion, quality

b) Measuring Thickness/dimension

c) Check for banding

d) Characteristics of Load carrying capacity and so on...

3.3.1.2Secondary sources

i. Using software such a®ANSYS for simulating the system
The hydraulic press's head frame, column, and horizontal bed have all undergone structural
analysis using the analyzing program ANSYS. To confirm the structural performance
stress and total deformation distributions are shown using ANSYS software, arédtanda
method has been created. The dimensions of the head frame, column, and horizontal bed
are altered in accordance with the structural value to effectively carry out the functions.
Sectiond.1.2explains this more fully
3.3.2Literature review and problem identification
Previous research has been conducted on the following topics: cost and weight reduction,
structural analysis, hydraulic press application, and electrically operated hydraulic press
machines. Study refers to what others have done and iddntifhere limitations do exist,
so; that this work will be based on the research gap.
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3.3.3Flowchart of the thesis
Flowchart of the thesis is the chart that shows the progress and method that used to develop

the required study. Flowchart for this studyshown in Figure 3.2.as under.

Start

Back eround

Identification of existing problem
Setting obiective

Literature review and data collection on hydraulic press

Select appropriate materials

Design of the main components such as single head plate, single column and single horizontal bed plate

Modeling and analyses of design components of the machine using software

Testing of the newly designed machine with different loads and direction of motion

Comparison of the conventional machine with the newly designed one

Compilation of the results

Figure 3.2.Flowchart for this study

3.3.4 Material selection

For the ECMHPM the structural steel was selected because for fabricating the machine
structural steel is easily accessible in the case organization and locally available material;
furthermore due to the fact that it has high strength, rigidity, good nadship and less

cost it had been selected. During the construction of the new Wonji sugar factory (case
organization) most of the s. steel was imported from India. Therefore, Indian standard was
used for the designation of the material. For the acconmpéish of this work two types of
selection were done.

i. Raw material selection
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This selection was done so that the raw material was used for fabrication of main structural
parts such as single head plate, single column and single horizontal bed plate. Clearly
shown on table 4.4.

ii. Standard parts selection

This selection of partesas done from the scrap yard of the case organization; thus, from
these collected scraps standard components which were appropriate for the work such as
main cylinders, auxiliary cylinders, hydraulic hoses, hydraulic pipes, hydraulic pump

assembles and aghelectrical unit were selected.

3.3.5Description of selected standard parts
5.3.51. Main cylinder:

Double action cylinders are ones that can accept a power stroke in both the forward and
backward directions. Such a cylinder has thiitglto pull and press at the same time.
Pumping oil under controlled pressure and flow conditions from the cylinder's oil ports
allows for both forward and backward strokes. The main cylinder was taken from the grape
loader equipment. These types of ogkers are used in all geneplrpose and standard
presses. Hydraulic cylinders transfer the pressure energy in hydraulic fluid into useful
pressing force. It is used to hoist large objects from the ground to the head and is fastened
to machinery at the o Its maximum holding pressure is 4050 Psi (27.81MPa).

5.3.52. Auxiliary cylinder:

Wastaken from an XCMG grader and has a maximum capacity of 4050 P81L273.
Its purpose was to lift up and down the grader blade

5.3.53. Hydraulic pump assembly.

It was taken from a tire repair machine. It generates a maximursupeesf 3050 psi
(20.94MPa).
5.3.54. Hydraulic hose

It is positioned at the top of ECMHPM and is connected directly to relief valve and
metallic piped It has a maxi mum capacity of
5.3.5.5.Relief valve:

It was taken from XCMG grader and has a maximum pressure of 3000Psi (20.6MPa).
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5.3.56. Joystick:

A work piece mayshift positions depending on the circumstances of the working activity
because of some exhaustion. You can move in any direction and turn on and off fluid flow
with the joystick application. During the condition, less work is required and it is more
comfatable. There is an electronic joystick that offers three positions
i.  inward andOutwardof main cylinder
ii.  Helps to move the auxiliary cylinders.
iii.  In and out slides of the roller

5.3.5.7.Directional control valves (solenoid):

Directional control valves are very important for all fluid power systems. The hydraulic
systems require control valves to direct and regulate the fluid flow from the pump to the
various load devices. The valves consist of electromagnetic solenoids. The flow passages
can be changed according to the application of the joystick.

5.3.5.7 Control panel:

Control panel governs ovall operation and performance of a press machineitarsd
electrical device holder. Typically mad®ifn metal box and plastic molding. This contains
important electrical components that control and monitor a number of mechanical
processes. Operators will interact with the controls of the panel to operate and control the
overall operational condition of ¢hmachine. The main components are Transformers,
rectifiers, alternating current (AC), direct current (DC) voltage, Circuit Breakers, Terminal
wires, Relays, Fuses, and motor conBmaker center (mcc panel).

4.3.5.9 Hydraulic tank:

All hydraulic systems should have their own oil reservoir.u3édd is stored in a reservoir

to which it is turned after use. It has oil, oil filter, inlet and outlet pipe, and oil level gauge.
Maximum holding capacity is 40litt.

5.35.10.Filters:

One of the maimeasons for hydraulic failures is contamination. Fluid or solid oils may be
employedin hydraulic systems with a lot of foreign objects. They are typically in liquid
form, such as water, acids, paints, etc., but occasionally in solid form, such asdjrt, du
wornout hydraulic cylinder seals or piston parts, etc. A hydraulic filter is used to stop both
types of foreign objects from getting into the system's delicate components.
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5.3.5.10.1Steel pipe and tube:
It located between directional valve and hydraulic rulltmese. The main Function is the

way of fluid flow to the system. The fluid flow efficiency is influenced by the piping line.
Steel tubes are more widely used becafiseolding capacity hydraulic pressure and

avoids Leaking .maximum holding capacity3MPa.

5.3.5.10.1Hydraulic Hoses:
It receives fluid from the hydraulic pump that feeds the cylinders at the top of the

ECMHPM. It is more adaptable in terms of position and tendency, with a holding pressure
of up to 36Mpsi.
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 Results

Most of existing hydraulic press machines are fabricate after designing. These chapter
focused on over all structure of ECMHPM basically include numerical and statically
analysis of single components by taking from assembles, fabrigarocess and tasting
under different application of load. Under these chapter validations important to determine
the general performance of assemble under different operation condition. The performance
of machine depends up on the quality and tenderficnaterial. These material which
select for these project is structural steel/ miled steel/ and these material easily available,
less cost and easily machinability material. So, under this chapter the following sections
are included.

i.  Design of structurgbarts of ECMHPM

ii.  Fabrication of newly designed machine

lii.  Assembling procedure of newly designed machine

iv.  Testing of hydraulic press machine under different loads

a) Specifications of standard cylindrical parts

The specifications of the standard parts are given in HBablas under

Table 4.1.standard cylindrical parts specifications

Input
Diameter

Pressure (Max) Inner Outer | Remark
No Component (N/mm?) (mm) (mm)
1 | Main cylinder 3000psi (20.6Mpa) | A100 A15(
2 | Main cylinder rim 3000psi (20.6Mpa) | A 4 5 -
3 | Auxiliary cylinder 1500psi(10.®1pa) A50 A 9 0| Divide
4 | Auxiliary cylinder rim 1500psi(10.81pa) 35 -

SourceTechnical Specification of 120 Motor Graden(w.cat.comn)
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b) Maximum Output Force of standard cylindrical

The maximum output forces of cylinder for each main and auxitgtyder are given

belowin table4.2.

Table 4.2.Maximum Output Force on ECMHP

Force(down) | Force(up)
No Component (KN) (kN) Maximum tonnage
1 Main cylinder 162 129 17tons(down)
2 | Auxiliary cylinder 20 10

c) Mechanical properties of Structural parts

Structur al partsd mechanical

Table 4.3.Mechanical properties of structural parts R.s. khurmi j.k. gupt, (2005)

Yield Young
Density | strength modulus Poi ss
No Structural part Material | (kg/m?3) (MPa) (MPa) ratio
1 | Single Head plate S. steel 7850 320 200 0.30
2 | Single Column S. steel 7850 320 200 0.30
3 | Single Horizontal bec
plate S. steel 7850 340-345 200 0.30

d) Assumed dimensions of structural parts

Structural parts dimensions are assumed by the designer and given below in Table 4.4.

Table 44.Dimensional of Structural parts

Dimensions
Lengt | Width | Height Thickness
No Structural part h(mm) | (mm) (mm) (mm)
1 | Single Head plate 1300 12 200 12
Single Column 100 240 2200 10
3 | Single Horizontal bed plate 1420 16 300 16
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4.1.1Design of structural parts of ECMHPM

4.1.1.1Calculation

The simplysupported beam in figuré.1 has concentrated force 81kN and 64kN acting
vertically downward and upward at its midpoint of single head plate respectively. The
distance between the supports is labeled13860mm, so the each force is located half the
distance (1300mm /2) = 650mm from each end suppert. Aalone horizontal axis.

of single head plate

(Thomas H. Brown, 2005).

The following assumptions have been taken into consideration;

)] Single head plate thickness equall®&mm and cylinder applies force on single

point of head plate and considers maximum applied force;

i) Weight of the head plate is neglected;

i) The material of the head plate is perfectly homogeneous and isotropic;

V) the Young's modulus (E) is the same in tensiod compression;

V) the area of the head plate is equal to the sum of the rectangular and trapezoidal

Sections

Calculations are as follows;

Ax=0

R(maximam downward
force)=81kN

+++++ e

R2=R/2=40.5kN
R1=R/2=40.5KN

L b=200mm

singel head plate length(L)=1300mm ™

Figure 4.1. Free body diagram of single head plate

Wherei R11simple support due to reaction

R»- Ball en

R - Applied maximum reaction force due to compression down (main cylinder)

d support due to reaction

L - Horizontal length head of plate

t -Thickne

Note: Take Maximum force on single head plate R = 81kN

ss of head plate
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Shear force
From FBD: take~ § F, & R\+R = &N

From FBD: takeg M =0 81kN (650mn) - R( 1300mHh = (
R,= R, =40.5kN

Details shear forcebasedon fixed supporting single head plate;
Pointb/ NA& B (0 ¢ x <650mm;
40.%kN -V =0V =40.%N
Point b/ N B & C (650 mm< x¢ 1300 min
V+ 40.5kN =0V = 40.%N

Shear Force Diagram

Shear Force Diagram

10 —=SHEAR
FORCE

shear foce (kN)
o

length (mm)

Figure 4.2. .Shear force diagram single head plate

Note: that the shear force (V) is a positiveifRR/2) from the left end of the beam to the
midpoint, and a negative {R R/2) from the midpoint to the right end of the beam. So
there isa discontinuity in the shear force at the midpoint of the beam, of magnitude is R=
81kN, where the concentrated force is applied. The maximum shear forgey) (s
therefore

Take only: Maximum downward force on head plate R = 81kN,

So; Maximumshear force (Vhay is therefore,
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max

N |0

' (4.1)
V. =40.5KN

Maximum bending moment
Detail bending moment basedn fixed supporting single head plate
Pointb/ NA& B (0 ¢ x<650mm
From FBD: take when x= 325 mr,
40.%N (325mn) - M = |
M = 1316RNMN

Point b/ N B & C: (650mm< x ¢ 1300mijn; when x =975 mm
From FBD: take when x= 975 mr

40.%N (1300nm- ¥ - M =
M =13162.8Nmn

Bending Momentum Diagram

Bending Momentem Diagram

€

£ 30000000
2L A
S % 25000000 \ ——beanding
S 2 20000000
s c \ momentem
o] = 15000000 / \ diagram

o N\

c 10000000 / \

5000000 \
0

0 500 1000 1500
length(mm)

Figure 4.3.bending moment diagram of single head plate

It is observed from the figuré.3 that the bending moment (M) is zero at both ends, and
increases linearly to a maximum at the midpoint (650mm). From the midpoint, the bending

moment decreases linearly back to zero. The maximum bending momenkx (M

26325kNmm) occurs at the midpoirfttbe beam and is given by:
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_FL.
me4 (4.2)
M = 26325KNMIT

M

F
stresgs) = —*;
otal

81000
532.89
stresg¢s) =152 MPa

stresgs) =

MP: (4.3)

So, the bending equation is given by
M
I

(4.9

< [T
oi'm

Where - M = Bending moment at the given section
fo = Bending stress
| = Moment of inertia of the crosection about the neutral axis
Y = Distance from the neutral axis (centroid axis)
E= Youngds modulus of the single he:
R = Radus of curvature of the beam
Z = Section modulus

From above equation bending stress is given by

F = I\I/I—Y;
Bending stresgF, )= 26325 k N mm&3tm /12% fomni (4.5)
Bend gy stress(F,) = 72 N/ mm?
_FL.
maximum 4 ! (46)
M asimum = 2632KNmir
g
12° (4.7)
| =125 16 mnd'
Y = AY, +tAY./ ;
(=AY AN A A @8
Y =347mm
=hb 4/2(a H)xh;
Aotal ( ) (49)
A, = 532.89nnf
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Calculation of Total deflection ( the single head plat due to acting Main cylinder: when
pin at one end and roller at the other.

Totaldeflectioiid) = ( Pl)/ 48 El

Totaldeflectionid) = (81 kN1300 mnji )/ (48200 kN mim25 20 rir (4.10)
Total deflection(d) = 0.32530 mm

Where p= applied load,
L = length of single head plat
E = Youngdés modulus of the single head
I= Moment of inertia of the crossection about the neutral axis

Factor ofsafety for head plate

S
FOS=2Y ;

sa
F.0.S= 320MPa/169MPa (4.11)
FOS=19 >1

Where Ay = yield stress
Aa= allowable stress

4.1.1.2Calculation of Single Columns Buckling

From showing below figure 4.4 that, Anséction 240mm x100mm x 10 mm and
2200mm | ong is used as a fix at bottom and
|l oad take Youngdés modul us f or 2{Risekhumajker i al
gupt, 2005)
Assumptions in Eulerds Column Theory the fo
Eul erds column theory:
i.  The crosssection of the column is uniform throughout its length;
ii.  The column material is perfectly elastic, homogeneousisotdopic, and
thus obeys Hookeds | aw,;
iii.  The failure of column occurs due to buckling alone and Take maximum
applied force;

iv.  The weight of the column itself is neglected;
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100mm ——=
F45mm =
g |
b/2
& 220mm
X _\ A D
----------------- %----------Mmu
t
'T‘ O_L
i s ]
i —= 1 =— 10mm

y

Figure 4.4. Top Dimensions of singleiicolumn

Stress(s) = E, / A
Stress(s) =81 KN/ 4200mf (4.12)
Stress(s) =19.8 Mpa

When A tota= C/S Area of{ Column
F apg= tensile force acting orColumn

The moment of inertia | of the | section, relative to centreydaxis, is found by:

. =(BD%/12 -(od?)/12;

413
Iy = 7927K 16mm4( maximuﬁ ( )

l,, =2(B%)/12) +dt®)/12;

4.14
I,y =1685K 16mnf ( minimun) (4.14)

Where h= the section height
w= the width of the flanges
t + =the thickness of the flanges
t w =the thickness of the web
Since the value of Vv is less than the value ofxk .therefore the section will tend to

buckle about alone-y axis.so take | alsv=1685x 10°* mnt* (minimum).
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Since the column is one end fixed and other end free, therefore equivalent length,
Le = 2xL =2(2200mm) = 4400mm.

I:(critical-l) = ((pZXE)dyy)/ Lz),

Fertical-1) = (((3.14Y (200 16 )(1685000n1 ))/[2(2208m )] (4.15)
l:critical-1: 18Z<N
Where E = Youngd6s modul umlunimf t he material of

I yv = Moment of inertia (minimum) of the cresgction about the-gxis
I xx = Moment of inertia (maximum) of the cressction about the-axis
L = 2 x lengthof column (fixedfree column)

Columnstability
So, Columrstableconditionbecaus®f thevalue of applied load greattran

critical load & & ).
= 81kN < 182kN (buckling not occur).

Calculation of column total deflection

. FL
Total deflectio =1t
16a) AE

Total deflectiorid) = 81 kN x2200 mm 4200 nfm x200 KN/ rh (4.16)
Total deflectiorfd) = 0.21214mm

Wherei F = tensile force acting onColumn
L = length of ¥Column
A = C/S Area of { Column (hbhib;)
E= Young's modulus

Factor of safety of the column

s
FOS =2 ;

Sa
FO.S = 320N /mrf /19N/ mfn (4.17)
FOS=17 >1

Where Ay = yield stress

Aa= allowable stress
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4.1.1.3Calculation of Single Horizontal Bed

a. Single horizontal bed plate (at: L= 1220mm)
The simplysupported beam ifigure 4.5 has concentrated force 81kN acting vertically
downward at its midpoint dfiorizontal bed. The distance between the supports is labeled
=1220mm, so the force 81kN is located half the distance (1220mm /2) =610mm from each
end support. A=0 alone horizontal axis (Thomas H. Brown, 2005).
The following assumptions have bdaken into consideration;

i.  Single horizontal bed plat thickness equal to 16mm and cylinder applies
force on single point of horizontal bed péatd considers maximum applied
force;

ii.  Weight of the Single horizontal bed plat is neglected;

iii.  The material of theiBgle horizontal bed plat is perfectly homogeneous and
isotropic;

iv.  the Young's modulus (E) is the same in tension and compression;

v. horizontal bed plat is rectangular shape;

Calculations are as follows

Free body diagram of Single horizontal bed plate: at220mm

|
i
i
i
i F = 81KN (main cylinder)

singel horizontal bed plate
' \ h=300mm

\ j
b— mm

Figure 4.5.FBD of Single horizontal bed plat :( at L= 1220mm)

Wherei R: - fixed end support due to reaction

R> - Ball end support due to reaction
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F- Applied maximum action force
h1 Height single horizontal bed plate
b- Thickness of single horizontal bed plate
L - Horizontal length of horizontal bed plate
Ax T horizontal acting force; O.
Maximum shear force:

From FBD: take+ -§ F © R+R = &N

From FBD: takeg M=0; &N ( m@)10R( inh=

R =R =40.5kN
Detail shear force based on simply supported horizontal bed plate

Pointb/ NA& B (0 ¢ x<610mm;
40kBl -V =
V = 40.5%N
Pointb/ NB& C (610mm< x ¢ 1220

V+ 405N =C(

V = -40.kN
Shear Force Diagram

shear force diagram

N
o

N
o

shear
force

o

00 1000 1500

N

o
o
a1

shear force(kN)

A
o

o
S

langth(mm)

Figure 4.6.Shear Force Diagram of Horizontal Bed Plate (at L= 1220mm)

Note: the shear force (V) is a positive £RR/2) from the left end of the beam to the

midpoint, and a negative {RR/2) from the midpoint to the right end of the beam. So there
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Is a discontinuity in the shear force at the midpoint of the beam, of magnitude is 40.5kN,
where the concentrated force is applied. The maximum shear forge) (¥ therefore,

\V/ =R/2;

maximum ~_

V = 40.%N

maximum —

(4.18)

Bending moment:

Detail bending moment based simple supporting horizontal bed plate

Pointb/ NA& B (0 ¢ x<610mm
40.%N (30nm) - M = O;when: x =305mr

M = 12352 KNmn
Pointb/ NB & C (610mm< x ¢ 1220

40.%N (1220nm- ¥ - M =0;whenx =915m

M =12352.KNmm

Bending momentdiagram

. bending momentem diagerm

£

£ 30000000

% 25000000

o 20000000 _

S 15000000 AN bending
(&)

2 J/ N\ momentem
£ 10000000 / N\ diagerm
S 5000000 N 9

(@] 0 \

c

S 0 500 1000 1500

15 length(mm)

Figure 4.7.Bending Moment Diagram of Horizontal Bed Plate :( at L= 1220mm)

Note: the bending moment is zero at both ends, and increases linearly to a maximum at the
midpoint of 610mm. From the midpoint, the bending moment decreases linearly back to

zero. The Maximum bending moment My occurs at the midpoint of the beam and is

given by
Ileaximum: FL/4 ’
So; Myimum= 8IKNXx1220mm/ 4 (4.19)
M = 24, 70%kNmm

Maximum ~

42



F
stresgs ) = —*;

ross

stres¢s ) =81000N/300mm (4.20)
stres¢s) =270 N/ mi

Bending equation is given by

M_k E (4.21)
I y R
Where- M = Bending momenat the given section
F b = Bending stress
| = Moment of inertia of the crossection about the neutral axis
Y = Distance from the neutral surface to the extreme fiber
E = Youngds modulus of the materi al o f
Z = Section modulus
F zl\l/l—Y;
_ B (4.22
Bending stres§ j = 24,705 kNmn60 mm36 0 fr
Bending stres§ [ = 102.9375 N/ n¥
M =FL /4; 423
M =24,70KkNmm (423
—_ 3
| =(tb%)/12 (4.24)
| =36x10mnt
b
Y =—;
2 (4.25)
Y =150mm

Calculation of total deflectioff) single horizontal bed plate due to acting downward Main
cylinder: when pin at one end and roller at the othiet=1220mm (simply supporting
beam) :

Totaldeflectiofid) = ( Rl)/48 E)

Totaldeflectiofi@) = (81 kN1220 mnji ) / (48(200 kN/ nfm)36 £0 mn (4.26)
Total deflectiofd)= 0.42558 mm

Where- p = maximum applied loaon single horizontal bed plate;

L = length of single horizontal bed plate;
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E = Youngdés modulus of the materi al

| = Moment of inertia of the crossection about the neutral axis;

Factor of safety horizontal bed

s
FOS=—2 ;

sa
F0.S= (366N /mr)/(270N/ mAn) (4.27)

FOS=14 >1

Where Ay = yield stress
Ka= allowable stress
b. Calculation of Single horizontal bed plate (at: L= 1220mm, C=100mm)
Double Overhang: Concentrated Forces at Free Ends the ssoqgbprted beam ifigure

4.8 has double overhangs with concentrated forces, each of magnitude (10kN), acting

directly downward at the free ends: points of horizontal bed plat. The distance héteee

supports is labeled (L=1220mm), and the length of each overhang is labeled (C=100mm).

Therefore, the total length of the horizontal bed plagfl=1420mm), measured from the

left end, is (L + 2C) =1420mm. (Thomas H. Brown, 2005).
The following asamptions have been taken into consideration;
i.  The cylinder applies force to a single pointi@mm horizontal bed plat and
takes into account the maximum applied force.

ii.  Weight of the Single horizontal bed plat is neglected;

iii.  The material of the Single horiatal bed plat is perfectly homogeneous and

isotropic;
iv. the Young's modulus (E) is the same in tension and compression;
v. horizontal bed plat is rectangular shape;
Calculations are as follows
Free body diagram of Single horizontal bed platdouble overhangingconcentrated

force at free ends);
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F=10KN (left auxilariy cylider) F=10KN(right auxilariy cylider)

Q singe! horizontal b? h=300m

AIX

Y
_‘L: |

‘ ~__ b=16mm
¢=100mm Ri Z\ =1220mm Rz—/ ¢=100mm

Figure 4.8.FBD of Single horizontal bed plat Twin concentrated forces when pin at one
end and roller at the other (at: L= 1220mm, C=100mm)
Wherei Ri- simple support (reactidiorce);

Ro- Ball end support (reaction force);

R - Applied auxiliary cylinders force;

h- Height horizontal bed plate;

b1 Thickness of single horizontal bed plate;

C - Distance betweeniRR. &Applied auxiliary cylinders force;

L - Distance betweeniR R of single horizontal bed plate;
Reactions Figure 4.8, the balanced frb®dy diagram, depicts the reactions at the
supports. The vertical reactions:(@&d R) are equal, each with a magnitude of 10kN. As
both forces are acting directly downward, the horizontal reactigf ilRzero. From above,
FBD represented the following:

Maximum shear force:

From FBD: take+ § Fy & R+ R -10kN -10kN # Butthe value of R=R>

b/c equal magnitude of force & distance on both side of horizontal bed plate.
2R = 20kN;
so R= R =10kN

45



Detail shear force based on simple supporting horizdal bed plat

Point ¢
S f,.20; S = N ;
Point A
S. fox = 10kN; Sfm = -16N +18N  =0;
Point B,
S. fir = -10kN; Sfm = 48N #8N-10kN = 20kN;
Point D;
S.fq= -1&kN AKN 4KN AKN;Sf, 2kN  1KN 1N+ 0 1KNO;
Shear Force Diagram
shear force diagram
15000
< 10000
g 5000
2 o - - .
S 5000 O 500 1000 1500 y.shear
3 10000 force(N)
-15000
langth(mm)

Figure 4.9.Maximum shear force diagram: Twin concentrated forces when pin at one end
and roller at the other (At: L= 1220mm, C=100mm).

From the above figure 4.9 is the maximum shear forcgaf/occurs in two regions, one

from the leftend of the horizontal bed plate to the left support, and the other from the right

support to the right end of the horizontal bed plate. So, the maximum shear force (down) is

Vmaximum = F ,

V = 10kN

maximum —

(4.29)

Bending moment;

From FBD: take M=0;

Detail Bending moment on simplesupporting horizontal bed plat
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Point c

B.M. = 0;
Point A

B.M, = ( 410kN) x(100mn) = 2200KNmMM;

Point B;

B.Mg = ( 40kN) x(100mm +220mrh  A0KN 1220mjn = 100KNm
Point D;

B.M, = 0;

Bending moment diagram

A bending moment diageram(Nmm)
£

£ 2.00E+05
5 0.00E+00 ; ; ]
$-2.00E+05 500 1000 ]

£.

£-6.00E+05 \ ] Z-bending
2.8 00E+05 \ i mo me n t
T-1.00E+06
8-1.20E+06

langth(mm)

Figure 4.10.Bending moment diagram: twin concentrated forces when pin at one end and

roller at the other (at: L= 1220mm, C=100mm).
Note: - from above figure 4.10 the bending moment (M) decreases linearly from zero at the
|l eft end of the beam to a value (T1000KNT
(T1000kNmm) between the supports, then inct
The maximum bending moment (M that is always a positive quantity occurs between

the supports and is given by

Mmax = FC

4.29
M. = 100N . (4.29)
So, the bending equation is given by
M_k E (4.30)
I y R

Where- M = Bending moment at the given section,
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Bending stress (double overhangicmncentrated force at free ends).

Fo = Bending stress

| = Moment of hertia of the crossection about the neutral axis;

Y = Distance from the neutral surface.

E = Youngds modul us of

F
stresgs ) = 22

ross

stres¢s ) =10000 N/ 480mrh 20.8N / mh
stres¢s) =20.8 N/ mm

Bendingstress f= M., Y./ |
Bendingstress Jf=1000 kNb60 mrh(36 30 rmn
Bendingstress ff=4.166 N nfm

| =(ab’®)/12
| =36x10% mnt
Ymax = E
2
v =300MM ey

t

he

materi al

(4.31)

(4.32)

(4.3

(4.34)

Total Deflection() of single horizontal bed plate due to acting auxiliary cylinder down

ward acting: when pin at one end and roller at the other.

Auxiliary cylinder down Ryjown = 10kN,

Where-

C - Distance betweeniRR. &Applied auxiliary cylinders force

Deflection of beam
R - Applied auxiliary cylinders force

L - Distance betweeniR R> of single horizontal bed plate

E - Modulus of elasticity of single horizontal bed plat

| - moment of inertia of crossectional area

Factor of safety horizontal bed

48

(4.35)




























































































































































