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Resumo

Uma prensa hidraulica é uma maquina com um circuito hidraulico caracterizado pela
elevada forca de compressao. E passivel de transmitir esforcos multiplos, servido para es-
magar, deformar ou elevar componentes pesados. O principio da funcionamento da prensa
hidraulica é baseado no principio de Pascal que foi empregue pela industria para produzir
maquinas capazes de utilizarem a pressdo de um fluido para tarefas de compressao, uti-
lizandoo fluido como meio de transmissao de energia num sistema fechado para esmagar,
endireitar, etc. A pressao é imposta pela maquina gracas a um cilindro hidraulico que
exerceesta forga no sistema e provoca os movimentos do cilindro.

Projetar uma maquina de pressao hidraulica de cilindro de gas (13kg), objetivo deste tra-
balho,foi bastante interessantee, para garantir uma boa abordagem, importantes aspetos
foram considerados. Primeiro, fez-se uma revisao bibliografica das diferentes prensas
existentes, evidenciando seu modo de funcionamento, além de estudar a estrutura dos
cilindros de géas e suasdiferentes caracteristicas. No projeto do sistema hidraulico e seus
componentes foi utilizado o software de automacao industrial da Festo. Também foi uti-
lizado o software SolidWorks para fazero estudo de resisténcia dos materiais empregues
eassim projetar a maquina de pressao,além disso, foiverificado a viabilidade econémica
do a maquina projetada; realizando umestudo financeiro para confirmar que a maquina
benéfica paraas industrias de botijoes de gas. Finalmente apresentaram-se conclusoes

deste estudo, apresentando propostas a desenvolver no futuro.



Abstract

A hydraulic press is a machine with a hydraulic circuit, characterized by their very pow-
erful compression force. It makes it possible to transmit a multiplied effort, serving to
crush, deform an object or lift a heavy part, The hydraulic press is based on the principle
of Pascal, then is mainly adopted in the industrial sector in order to ensure the execution
of large pressure tasks and compression, their function is to use the pressure exerted on
the fluids contained in its closed system to crush, straighten, etc. The pressure is made at
the level of the plate (plateau) of the machine thanks to a hydraulic trigger which exerts
this force on the system and causes the cylinder movements.

The subject of designing a gas cylinder hydraulic pressure machine (13kg) is interesting
and to ensure a good approach, important points must be followed. At first, making a
bibliographical study of the different presses by giving their operating mode and their
specifications, as well as to talking about the structure of the gas cylinders and their
different characteristics, also going to the core of project is to design the hydraulic system
components, then using the software of industrial automation FESTO to develop it, for
this subject also it is necessary to make a study of materials resistance, then a very known
software in the mechanical field it is the SOLIDWORKS to design the pressure machine,
in addition it is essential to check whether this project is profitable by carrying out a
financial study to find out the cost of this project and to confirm that it is beneficial to
the gas canister industries, finally it must conclude this study by putting proposals to
develop this machine in future.

Keywords : Hydraulic press, gas canister, sizing, design ,dimensions, steel.
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Chapter 1

Introduction

1.1 General presentation

In the national oil distribution companies, the park of the recycled gas canisters in the
LPG (Liquefied Petroleum Gas) centers complains about the large number of irreparable
canisters that take up a large space in the centers. The companies managers are looking
for a solution to exploit this wasted space. For juridical reasons, they should not sell the
reformed canisters in their factory form. For economic reasons, the companies wants to
study, design and manufacture a pressing machine for 13 kg gas canisters. This idea will
be developed in this project to achieve this goal to free these areas from waste so that
production can run more smoothly, and on the other hand, the company will sell these
irreparable canisters so that she can win a sum of money, with this last capable of helping

the company, even a little, financially.



1.2 Problematic

The storage of recycled canisters in the LPG centers has a large number of irreparable
canisters, and the storage of the canisters occupies a large space, which causes a difficulty
in managing the production, and the managers of the companies find it very difficult to
find a solution for the disposal of this wasted space. They also do not have to sell the
reformed canisters in the form of a factory because of juridical reasons. And in an over
time the number of canisters increases gradually and it causes a congestion that may be
very dangerous to the workers and the center generally because some irreparable canister

still have the gas, and in a closed space, there is always a risk of explosion.

1.3 Aim of the work

In order to minimize the volume of irreparable canisters in LPG centers and especially to
find a safe and an effective solution for pressing the irreparable canisters to facilitate their
transportation, all the conditions have deemed it necessary to design a pressing system
for 13 KG LPG canisters. In this case, the first step is to change their original shape
and makes them legally available for sale, as well as to free up space and makes it more
beneficial. Finally, and most importantly, the turnover improves, when the production

and the performance of the company improves.

1.4 Work structure

Our report is divided into five chapters:

o Chapter 1 gives a general presentation of the subject of study, the aims of this work,

as well as the document structure.

o Chapter 2 presents the state of the art in which different pressing systems available,

also a literature review and definitions are presented.



o Chapter 3 gives an overview of the chosen materials and a study of the materials

resistance in order to create a canister press machine.

o Chapter 4 gives a financial study to confirm that the project is profitable by com-
paring it with the machines that exist in the market and that they perform the same

function.

o Chapter 5 brings a general conclusion which summarizes the main results obtained

in this project and mention proposals for the future works.



Chapter 2

State Of The Art

2.1 Introduction

The press is a technique that can be used for all types of solid waste. It is mainly used
for household waste, in landfills, and in many industries to reduce the volume of both
ordinary industrial waste and special industrial waste. The purpose of pressing is to
increase the density of the waste, and to reduce the volume occupied by a certain amount
of waste, thus increasing the storage capacity. In this chapter, we start with an overview
of the basic definitions and then give an idea of the canisters in the second part of the

press systems in industry.

2.2 Press machine types

There are multiple varieties of pressing machines in the globe, each with a particular
material and energetic composition to ensure the crushing of various types of products

(gas bottles, plastic, cardboard, etc.). Among different press machines there is:

e Pneumatic press machines.
o Hydraulic press machines.

e Mechanical press machines.



2.3 Pneumatic press machines

In both the manufacturing and domestic industries, press machines are rapidly evolving.
The construction of a pneumatic press machine is generally basic, with a higher level of
security for operator safety. Aside from that, the transferred energy system has a flexible

air structure [1].
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Figure 2.1: Pneumatic press machine [1].

2.4 Hydraulic press machines

This type of machines is commonly used to press a variety of raw materials, including
waste plastic, old cans, cardboard boxes, papers, drums and other items. In general, this
type of press machine is used to compact so that they don’t require a lot of storage space
before being recycled, hydraulic presses are generally powerful and durable. The form and
the size of the press machine produced can also be influenced by the press’s construction

and operation adapted to users requirements [2].
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2.4.1 Plastic Bottles Pressure Machine

The waste is put back in its place. After the automatic opening of the upper door, the
wastes will be pressed by a compacting cylinder placed vertically. During pressing, the
effect of the weight of its piston adds to the force it exerts on the waste. Due to the
high pressing force, the pressed mass can reach 300 kg. After the opening of the release
door (lower door), the pressed waste is released inwards in the form of a bundle by a

horizontally placed cylinder.

The resulting shape is a rectangular prismatic ingot of high density with a mass of up to
300 kg, this shape can be safely managed on several heights, thus reducing the storage
surface (more space saving than a cylindrical shape). This press has many advantages
such as high density of the waste, ease of transport from one place to another, one oper-
ator can perform all the work tasks. Figure 2.2 shows a vertical hydraulic press used to

compact packaging waste [3].

Figure 2.2: Machine Presses Baling Plastic Bottles [4].



2.4.2 Cardboard Pressure Machine

Its sturdy and compact construction allows significant savings in cardboard volume. It’s
simple to set up and takes up minimal space on the floor. Huge trash can be pressed
thanks to the large loading aperture. The bales are lightweight and easy to store and
carry for recycling. Enables compaction of a wide range of materials (carton, plastic,
etc.). High dependability and cheap maintenance, which there is no danger to the users,

it conserves time and also.[5].

Figure 2.3: Cardboard Pressure Machine [6].

2.4.3 Drum Pressure Machine

The drum press is great for compacting non-explosive gasoline drums and other drums. It
has a big pressing chamber that can accommodate drums up to 200 liters in volume. The
machine can decrease waste volume by up to 90% while also being easy to store and stack.
The pressure plate’s spikes penetrate the drum’s non-explosive substance and expel the

air [7].



Figure 2.4: Drum Pressure Machine [8].
2.5 Mechanical Pressure Machine

Mechanical press machines comes in a variety of shapes and sizes. In the industrial sector,
one of the following categories often utilized is the screw press that is a press machine
with a worm gear drive mechanism that rotates the worm gear as part of the engine
slide. Another form is the rack press, which is a mechanical press machine with a gear
(pinion) that moves part of the slide integrated with the rack as the drive mechanism.
This machine is ineffective for large-scale production, also another category of mechanical
presses is the horizontal press, this machine performs left and right reciprocating actions

in the horizontal direction [9].

2.5.1 Screw Presses

The stationary screw press consists of a fixed press and an exchangeable container. The
press is fixed to the ground, while the container remains mobile and can be exchanged by
simply unhooking it and transporting it to the landfill site by truck. On the other hand,
the press and the container form a homogeneous unit on the mobile screw press. The

whole unit can be moved to be emptied [10].



Figure 2.5: Screw Presses [11].

2.5.2 Horizontal Presses

There are many different types and models of horizontal presses, including the flatten
press. The latter is a device for crushing and bundling light metal debris before trans-
porting and processing. The flatterer’s radio control allows it to be used by the grid
operator. The material to be pressed is flattened by the two articulated flaps, and the ul-
timate compression is ensured by the longitudinal cylinder. The package is loaded on top
of the loading grid as soon as the flaps are opened. The longitudinal cylinder is retracted
inside the box during transit. It is a modern piece of equipment that is compact, quick,
safe, and clean because the effluents are recovered. It is also easily transported from one

location to another using a truck with a hydraulic loading arm [12].
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Figure 2.6: Horizontal Presses [12].

2.5.3 Crankshaft Punch Press

A punch press includes two cooperating parts: the punch, which is coupled to the ma-
chine’s reciprocating ram, and the die, which is secured onto a flat bed or anvil that is
parallel to the ram’s path. When in use, the workpiece is pushed against by the punch as
it is being held in the die, and in the other hand the crank press a punch press in which

a crank is used to apply force to the slide.

11



Figure 2.7: Crankshaft Punch Press .

2.5.4 Mullion Press

A servo press with great rigidity and precision that uses a million-dollar unique roller

follower technology.

Figure 2.8: Million Press .
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2.6 Gas Canister

Gas canister of this type (LPG 13 kg) is the most utilize in the world due to its many

uses, so it is important to know its properties.

2.6.1 Gas Canister’s Components

All over the world, gases (butane and propane) are made available to users in cylinders.

Generally the cylinders are equipped with the following components:
« Handwheel Valve: its role is to ensure the opening and closing of the canister.
o Collar: to protect the valve and to facilitate handling.

o Foot of the canister: used to keep the canister horizontally balanced during their

transport.

« Lower and upper stamped: to facilitate the construction of the bottle.

13



Collar
Upper stamped

Valve base

Sc-ldering cord
Lower Stamped

Figure 2.9: Representation of Gas Canister.

2.6.2 Physical characteristics of the gas canister

Table 2.1 illustrate the physical characteristics for a gas canister to know for example its

resistance and its nature of steel manufacturer and its dimensions [13].

Canister Characteristics

Nature Of The Transported Gas L.P.G
Working Pressure (WP) 20 Bar
External Diameter (D) 300£11 mm
Min. Bottle Wall Thickness (E) 2.4 mm
Height Of Welded Elliptical Bottoms Without Foot Or Flange (h) | 45244 mm
Canister Height (Total) Without Valve (H) 580£5 mm
Min. Expansion Of Cylinder Volume Before Rupture 20%
Total Approximate Weigh 28 kg

Table 2.1: Canister Characteristics.

Figure 2.10 shows the 13 kg gas canister dimensions that are used for the mechanical
design when it was constructed, therefor, in this case, the three parameters (Height with

collar, Height without collar, External Diameter) are needed for this project.

14



Figure 2.10: Gas Canister Dimensions.

2.6.3 Mechanical characteristics

There are many different types of gas canisters all around the world, in this case, the

parameters for the 13 kg gas canister are listed below [14].

o Steel plate P265NB: Standard NF EN10120-2008. (This specification, BS EN
15202, is for LPG accessories and equipment. These ICS categories are used to
categorize the key operating parameters for LPG cylinder valve outlets and related

equipment connections.)
« Resistance to traction: 410-500 N/mm?.
 Elastic limit: 265 N/mm?.
» Foot in rolled sheet S235JR: Standard NF EN 10025.

« Forged steel flange, grade C22: EN 10083 standard.

15



2.6.4 Chemical analysis

The steel canister manufacturer contains the following chemical components [15]

C (carbon): with 0.19 % as maximum.

Si (silicon): with 0.25 % as maximum.

Mn (manganese): with 0.4 % as minimum.
P (phosphorus): with 0.025 % as maximum.

S (sulfur): with 0.015 % as maximum.

2.6.5 Workshop maintenance for 13 kg LPG canister

The cylinder maintenance workshop is provided by the following operations:

16

Outgassing: Drainage Banks provide this service, which necessitates the use of a

pneumatic draining pump by the drainage unit.

Machine to wash the inside of the canister: Need to residue vacuum cleaner

and cleaning machine for waste.
Unscrewing and screwing of valves: Screwing and unscrewing machine.

Machine for changing faucets or valves on full canister: Hydraulic machine

for screwing and unscrewing valves on a conveyor or at a fixed station.

Treatment of foot and protectors: Using machine for straightening deformed

feet or protectors.
Grinding station: grinder.
Soldering bench: soldering station, an electric arc welding machine.

Dent removal: suction cup.



« Normalization: Normalization furnace.
o Shot blasting: Canister blasting machine.
o Metallization: Metallization cabin.

o Painting: Paint cabins for filling centers, maintenance, repair and canisters manu-

facturing workshops.
e Test: Test ramp, Test unit.

e Washing: Washing set, High pressure wash tunnel.

2.6.6 Different type of gas canister

The size and weight of a gas bottle are heavily influenced by the use for which it is
created. For leisure activities such as Barbecue or in a caravan, smallest canisters are the
appropriate to use, as its have a capacity of less than 10 kg. Other activities, such as
heating or cooking, require consideration of the normal use. It’s also important to know
whether the gas canister will be used inside or outside. A canister of butane will not work

at low temperatures, however a canister of propane would.

Type number 1: 4kg gas canister

4kg LPG canisters are used for camping, BBQs, picnics, and more.

Type number 2: 9kg gas canister

A 9kg gas bottle is considered the standard size BBQ gas bottle and is roughly equivalent
to a 20 1b propane tank. 9kg represents the nominal weight of the gas contents. A 9kg
gas bottle weighs approximately 17.5 kg when full, so it is very portable. 9kg gas bottle

dimensions vary according to the manufacturer.

17



Type number 4: 45kg gas canister

A typical installation has two 45kg gas canisters, and it is used for home gas canister
refill exchange service. LPG storage vessel is also used with automatic tanker LPG refill
delivery service.

45kg Gas Bottle Dimensions:

¢ Diameter: 375mm
e Height: 1250mm

o Capacity: 88 Litres

Type number 5: 90kg gas canister

90 kg gas canister sizes (LPG gas cylinder sizes) are the second most common size for
home use. This size is commonly used with automatic tanker delivery service. A typical
installation has one 90 kg gas canister .

90 kg gas canister dimensions:
e Diameter: 510mm
e Height: 13800mm

o Capacity: 176 Litres

Type number 6: 210kg gas canister

210 kg LPG gas cylinder sizes (propane bottle sizes) are provided for high volume use.

Larger storage vessels are also available, when needed.

¢ Diameter: 765mm
o Height: 1460mm

o Capacity: 411Litres

18



Figure 2.11: Different Types Of Gas Canister [16].
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Chapter 3

Designing of the system components

3.1 Introduction

Any real object that is subject to difficulty of selecting materials in accordance with
specific restrictions and the action of one or more forces will necessarily deform. The
objective of this chapter is to choose and to size the components of this system in order

to create a gas canister press machine.

3.2 Hydraulic power

Hydraulic power, also known as Fluid power, is the energy supplied by a pressured fluid,
usually a mineral oil. Hydraulic power systems are more flexible than mechanical and
electrical power systems, it can provide more power to deform metals, this type of energy
also respond to controls quickly and accurately. As a result, hydraulic power systems
are found in a wide range of modern airplanes, vehicles, heavy industrial machines, and
machine tools [17]. In this system the power needed to make it work will be hydraulic,

the system will use the energy of the fluid to produce the proper force.

21



3.3 DMaterials selection

Choosing the right materials for a given application is important, the different materials
properties that need to be combined with the best possible way, so the properties must
find a balance between two main elements, the first (strength, modulus, tenacity, etc.)

and the second (weight, cost, environmental impacts, etc.).

3.3.1 Carbon steels

These are non-alloyed steels with a carbon content of approximately 1%. They are char-
acterized by their low cost price, both for purchase and for use. They are generally water
hardenable their high carbon content gives a high hardness and their hardenability is
limited (from 2 to 4 mm), however, it should be noted that beyond a diameter of 60 mm,
it’s no longer possible to harden the surface. Therefore, these steels are used for small

tools such as medals, coins, etc [18].

3.3.2 Low-alloyed Steel

Carbon steels have a high hardness and sufficient wear resistance in some cases but their
low hardenability makes them unsuitable for some large tooling. By adding of alloying
elements such as vanadium, manganese etc, and by maintaining the carbon content, a
steel is obtained those properties are close to those of a carbon steel, but it can harden

up to 30 mm in diameter [19].

3.3.3 High alloyed steel

These steels are highly alloyed with carbon and chromium and have a high resistance to
wear. The chromium gives the steel good hardenability, the addition of alloying elements
such as molybdenum and vanadium increases this further. These steels are widely used in
cold work such as stamping. However, the high proportion of carbide and chromium they

contain makes them relatively brittle. For this reason, their implementation requires some

22



precautions and in particular that the heat treatments are conducted with care because

these properties have an important influence on the properties of service life [20].

3.3.4 The characteristics of the materials used

In the following, and taking into account all the properties and parameters, the steel

selected is :
o Steel AISI 1020 : for the construction of all elements of the press frame.

Unalloyed structural steel for quenching and tempering, mild case hardening steel
for pieces not subject to impact, but requiring good surface resistance. Also, used for

processing in the mass.

Chemical composition

The following table shows the chemical composition of AIST 1020 carbon steel.

C (carbon) % | S (sulfur) % | Mn (manganese) % | P (phosphorus) % | Fe (iron) %
0,18 - 0,23 0,05 0,30-0,60 0,04 balance

Table 3.1: chemical compositions in % [21].

Mechanical properties

The following table lists the physical parameters of AISI 1020 carbon steel.

Parameter AISI 1020
Tensile Strength (MPa) 420

Yield Strength (MPa) 350
Poisson Ratio 0.290
Elongation (%) 15
Modulus of Elasticity (GPa) | 205

Table 3.2: Mechanical Properties of AISI 1020 [22].
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Physical properties

In the following table it excites the density of this metal, this characteristic is very im-

portant for calculating their resistance and the overall mass of the machine.

Physical Properties | Metric
Density 7.87 g/cm?

Table 3.3: Physical Properties of the steel AISI 1020 [23].

3.3.5 Dimensions Of The Pressing Pistons

To estimate the necessary force of the piston to press the gas canister, this force must
be greater than the maximum stress, which must be calculated by using the formula as

below .

Stress study on cylinder body

Technically to determine the maximum stress of the canister body it is necessary to apply
a charge on the body and then choose a fixed geometry that is opposite to the applied

charges.

24



Figure 3.1: gas canister.

As illustrated in the Figures, the pressure will be horizontally with reparted load.

i

Figure 3.2: Gas Canister under press.

Calculation of the maximum stress of the canister

The formula for critical stress of a plate can be written in the following form (Bleich,

1952) [24]:

mE
12(1 —v2)(b/t)?

O Maz = K
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Where:

K: buckling stress coefficient (Using the table "position and mode of attachment'
provided in Appendix A, the attachment of cylinder type F has coefficient of the
mode of attachment K equal to 2).

« E: elastic modulus of elasticity (looking to the table of gas canister’s physical char-

acteristics in chapter 1 = 265 Mpa [13]).
e v: poisson’s ratio (in international system v=0.3 for every metals).

o b: width of plate (looking to the table of gas canister’s physical characteristics in

chapter 1=0.3m [13]).

o t: thickness of plate (looking to the table of gas canister’s physical characteristics

in chapterl =0.0024m [13]).

7%.265 x 106
ww =2 — 30626.15 P
o 12 (1 — 0.32) (0.3/0.0024)2 .

Knowing

FZO'MCMXA

The press is horizontal. So, the formula for the lateral surface area of a canister is [25]:

A=DxHxm

F = 30626.15x0.3 x 0.58 x m = 16538.12 N

o The pressing cylinder must be able to produce a force F=17000 N.

o The maximum stroke of the cylinder rod is set to 650 mm: the diameter of the
bottle is 300 mm and the pressure will be on the canister while it is in a horizontal

position that’s why the cylinder stroke is 650 mm.
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e The maximum pressure of the hydraulic system will be 20 MPa.

F=PxA
F 17000
A="=_—"=0.00085 m?
b 20.106 o

This is the circular area of the cylinder receiving oil from the pump

wD?

A==

The diameter of the cylinder is

ix A [1xo0
D:\/ X :\/ 000085 _ 1 133 11 = 33 mm
T T

For a stroke of 650 mm, the free length of the pressing cylinder rod is obtained by the

following formula [26] :

L = stroke x K

Using the table (position and mode of attachment) provided in Appendix A, the attach-
ment of cylinder type F has coefficient of the mode of attachment K equal to 2 [27].

L =650 x 2 = 1300 mm ‘

For this purpose, according to Appendix A dimension :

Limaxy = 1300 mm or Ly < Ly pax

+ Piston Rod diameter : 25 mm.

« Piston diameter : 40 mm.
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Cylinder rod output speed:

with:

o C : is the stroke of the cylinder rod (¢ = 650 mm).

e t : the work time is 20 seconds.

Vi, =10,032 m/s ’

Oil flow out of the pressing cylinder rod:

st:‘/sXA

With:
A = 0.00085 m?

Q = 0,032 x 0.00085 x 10%.60 = 0.000027 x 10%.60 = 1.631/min

Cylinder rod retraction speed:

:QSV I,

Sa

V.

With: Annular section : in this case this operation is happened in the cylinder’s rod,
so to calculate the annular section (cylinder rod’s area) it must be taken into consideration

the cylinder rod’s diameter.

rD?
=T
. 252
g, =" - = 490,625 = 500 mm’”
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Sa(Annularsection) = 500mm?

~0.000027

= ——— =10.054
500.10-6 0% m/s
Return oil flow of the pressing cylinder rod:
Qrv = V;" X Sa
With:
S, = 500 mm? ,

Q = 0.054 x 5001075 x 10%.60 = 1.63 1/min

3.3.6 Calculation of the pipe diameters of the pressing cylinder

A pipe is a connecting element between the hydraulic system components. It allows the

passage of fluids at high pressures, so it is necessary to calculate their diameter:

Q = v x s[2§]

Q = 0.000027 m®/s

2
S — . dinterior

4

hence:

4.
oo /12

V.

In a pipe, the nominal speed of a liquid is between 1 to 3 m/s [28].
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hence:

the speed taken is: v=1m/s.

4 . 2
d; = w =5810"°%m
\/ 1xm

Figure 3.3 shows the dimensions of standard pipe:

Nuanee 81 13, état de liveaison selon DIN 2391, ™ partie, juillet 1981, certificat par ex selon [N 50049-2 2
Tubes 4 4 16 mm Tubes de 18 4 42 mm
d, s d PN d, s d PN
4 1.0 2 400 18 1.5 15 160
6 1.0 R 320 20 3.0 14 320
6 1.5 3 400 2 2.0 18 160
8 1.5 5 320 25 3.0 19 250
10 1.5 7 320 25- 4.0 17 320
10 2.0 6 400 28 1.0 22 160
12 1.5 9 160 30 4.0 22 250
12 2.0 8 320 35 3.0 o 160
12 3.0 6 400 38 4.0 30 160
15 1.5 12 160 38 3. 28 250
16 2.5 11 320 42 3.0 i6 160
Deésignation d'un tube précision en acier de nuance 51 35 ayant un diamétre extéricur de
30 mm ef une épaisscur de paroi de 4 mm, étant de livraison selon DIN2391, 2" partie, juillet
1981, normalisé supéricur (NBK). Tube DIN 2391-C-30X4-S35 NBK. ,

Figure 3.3: Standard Pipe.
According to the table 3.3, the standard pipe chosen with the following dimensions:
e Interior diameter d; = 6 mm.

o Exterior diameter d, = 3 mm.

e Thickness S = 1.5 mm.

Tube designation is DIN 2391- C - 3x1,5 — St35NBK.

3.3.7 Selection of the hydraulic installation components

Choice of pump

30
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Qp : Pump flow.
n, : Global performance: 0,95%.
N : number of tums /min : 1450tr /min.

Pump flow calculation:

_ @

Q="

7y : pump volumetric performance : 0,95%.

Q. : tilting cylinder flow (max flow) (Oil flow out of the pressing cylinder rod).

163

Qp 5 = 1.81]/min

To ensure the good choosing of the pipe , and to increase them life. The flow at the pipe

must be increased by 3 1/min.

hence:
Qp = 5l/min
5% 103
= =362 3/t
Y~ 1450 x 0,95 o’ /tr

According to Appendix B of the 1450 rpm gear pump type PFG-216:

- Cylindrical (cm?/tr) : 4.1.

- Pressure (bars) :210.

- Flow (I/min) :5.7

- Power (KW) :24.
FLSB160L 2.4Kw1450tr /min.

Choice of the electric motor

The power of the electric motor is determined as follows [29]:
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b QX P 5x 200

_ ~ 1.6K
= 7600 600 ORw

According to the table below, the electric motor must take it:

Three-phase 400V series
Typs  WISID Sevies _laa 7% 180 F |42 w0 B
Mominal appiee freter W CE 075 15 2 40 &5 T.5
Hﬁ'ﬂ avalel i@ 2% 1 (1] L 13
¥ A ENVEOHr 380, s _
Cutput | urrend ") 15 2.5 T Fﬂ.ﬂ I!B 18
[T [LE'] 1 (5] [iF4] {18}
Chvriad ES of ralied cumand foe ey 2000 ol e [
Rabiad He | 50 &#r
| Fhoses, Voltegs, Frequeecy  |d-phase 380 i0 80N S0VGCH: |
[Vohage i iragtoaccy virisionn | Votge 2701 15 (Vataqe inbwiance 41 2% o] Fopauency 15 0%
lomantery yoltsow dig capablity 3| | 'When Sw ngut voilage i X009 or more, T imeerion Dar e opensded coninuoundy.
i S e wrlingd o baliow 3000 taem e welisg T vabniad oo be opevated foe 15ma
Inpud Tt rfaacth iy Mo i deliciabis by Acto-asutan Banction)
o Raedd cusrenk € DCR) [T -] 15 25 4.2 71 oo 135
A [ jwithout DER) [12 3% 3 5.2 [F] L5 EE]
M""'..n Ao 11 21 o 50 ™ T
[ 200 ] =
Braking iorue (Siandaid) ) | 70 |E]
Braking | Braking torgut (Fsing oplions) | 150
DC . 0.0 g B0 DM s 00 0 30 et 01 03 100" 0f rned Curren
Eé% F
LK, Low B
Sandardy EC 61200-2 (Ratnga, fod low AL powdl OFvE Eyibim|
-EC 1500-3 (ERAD pronhn® lasiat® i il el Sathidy)
Mats mp[it iz | EE] A 19 T4 T4s

Figure 3.4: Electric motor’s specifications [30].

— P=22KW.

— F =50/60 Hz.
— I,=55A.

— Mass =1.4 Kg.

Choice of Tank

The capacity of the tank should be 2 to 3 times the flow at the hydraulic pump to allow
air and impurities to separate from the fluid being processed and to avoid the risk of

‘camouflage’.

()p = 50/ min
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CV:3XQp

Cy=3x5=151

Taking into account the air contained in the tank and it must be 15% of the oil volume,

the final volume is: 15 + (15*0.15) = 17.251.

3.4 Hydraulic system

The power plant (engine), transmissions, pumps, fluid tanks, manifolds, valves, pneu-
matic, and electrical systems make up the Hydraulic Power Pack. For a variety of services
and coiled tubing injector diameters, the Hydraulic Power Pack will vary. The power pack
houses an electric supply system that can start the engine as well as meet other operating
needs. The containerized system features a succession of pans to capture all fluids from
the unit and prevent undesirable site spills, ensuring acceptable environmental protection.

To realize a hydraulic circuit that meets our need, we resorted to the hydraulic simu-

lation software "FESTOQO". Figure 3.5 shows the hydraulic system diagram.
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=

canister to press

Figure 3.5: hydraulic system diagram.
3.4.1 Functions of the hydraulic system components
1. Tank: For the storage of fluid.
2. Electric motor: To drive the pump.
3. Pump: To generate the hydraulic power.
4. Flow meter : To indicate the value of the flow.
5. Pressure relief valve: To protect the system against overpressure.
6. Pressure gauge: : To indicate the pressure value.
7. 4/3 Destributor.: To distribute hydraulic energy to the cylinder.
8. Vane: To distribute or interrupt the passage of fluid.
9. Flow regulator: : Adjusting the flow and speed of the fluid.

10. Check valve: Allows fluid to pass in one direction only.
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11. Double acting cylinder : To ensure the pressure.
12. Accumulator: Store hydraulic energy and consume it when needed.
13. Level sensor: To keep the fluid level in the tank.

14. The temperature sensor: It informs the driver of the engine temperature on the

dashboard. It is also this sensor that lights up the overheating indicator.

15. Cooler: A cooler plays an important role in keeping the hydraulic system running

smoothly by dissipating heat while it is working.

3.4.2 Type of fluid used

Hydraulic fluid (or hydraulic oil) is a "liquid used as a means of transmitting power in
a hydraulic system". It is an incompressible mineral oil capable of rapidly transmitting

power from the pump to the receivers, so in this system the fluid chosen is OIL HYDREX

OIL HYDREX’s definition

this fluid is designed for hydraulic piston, gear, and vane pumps used in industrial ma-
chinery (forestry, construction, mining, utilities, and marine machinery) as well as mobile
equipment.

The main benefit of this semi-synthetic hydraulic fluid is the wide operating temperature
range it offers. At 34 °C), the cold start is doable. It’s designed to be used in temperatures
ranging from —13 to 80 °C. Hydraulic systems operates more quickly and smoothly in
cold weather because they can warm up faster. Hydrex XV offers a 3x longer service
life in all seasons, a 5% fuel savings, and a significant increase in fuel economy. This
oil also provides 2 times greater anti-wear protection, as well as anti-rust protection, by
safeguarding the equipment throughout the most severe and lengthy periods of usage.
It also offers protection when used in extreme situations. As a result, maintenance and

mechanical problems are decreased [31].
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3.4.3 Result and Descussion

The hydrolic system is the core of this project and the diagram above shows the smooth
functioning of the system without any obstacle. But when there are major, big and sudden

problems, how will they be dealt with?

important notes

Filtre: the filter is placed in the return of the circuit and it is never placed at the suction

of the pump in order not to obtain the problem of pressure drop.

The first hypothesis: when the pump start working without activating, the distrib-
utor (This happens when the worker forgets to start the engine, whether it is manual or
there is a technical failure, if it is automatic), the fluid must return to the tank, so there
is a risk of over-pressure phenomenon, so it is necessary to put the pressure relief valve
in the activation state and the fluid will return to the tank, in the case of the absence of
a pressure relief valve, the tank must have an open center( like the one that exists in the

project) so that the fluid return to the tank through a filter.

The second hypothesis: functioning of the left hydraulic valve spool the system
works easily and without problems, but in case the other hydraulic valve spool (right
hydraulic valve spool) starts, the pump will push the oil back to the other chamber (left

hydraulic valve spool).

The third hypothesis: if there is a problem on the pump and we need to activate
the cylinder, it is necessary to open the vane then the cylinder will be activated by the

accumulator.

The fourth hypothesis: when the level sensor in the tank fails, it is impossible to

know if there is fluid or not, then the pump will suck air instead of oil, in this situation
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the system will be under the phenomenon of camouflage and this is a very dangerous
phenomenon because it is able to sabotage the system, In this case, in order to fix this
problem, it is necessary to follow a traditional operation, which is to remove the plumbing
nipple ( is an element that ensures the connection between the pipes) and activate the

motor and quickly the air that is sucked by the pump comes out.

3.5 ROM study

The objective of studying the Resistance Of Materials (ROM) is to figure out how internal
forces and deformations of objects subjected to external forces are distributed (through
calculation or experiment).

For the calculation of the ROM, we have three Hypotheses which are :

o Hypotheses about the materials of the beam: continuity, homogeneity and isot-ropy.
e Hypothesis on external forces.

o Hypothesis on the deformations.

In this situation The role of the plate support in the pressing system is to hold the
pressing plate as well as the cylinder that will ensure the passage operation. The support
is composed of standard elements and must be both strong and light. The calculation
in this part is as follows. The pressing support structure, Figure 3.6 explains the ROM

analysis.

L : structure length = 800 mm.

H : structure height = 1000 mm.

W : structure width = 800 mm.

o F : pressing force = 25000 N (the force of the machine must be higher than the force
calculated (17000) to delete the risk).

37



E,F
. I
A L
h /2 12
M,
b v g E 5[
;—A Ll
Z x R,

- W s

Rp

Figure 3.6: ROM analysis.
Knowing:
o System : {AB, BC,CD}.
e AB et CD : Gantry height.
o BC : Gantry length.

Plan of mechanical actions:

=7 o
In A : Ra=—Ray
. Unknown
M,

A= MA,g
_> 5
Rp =—Rpy
InD: 3 Unknown
Mp = MpZ

In E: {F = Fij} Known (3.40)

By applying the PFS:
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S = =
F+Ry+Rp=0 —Ry+Rp=F
By symmetry:
F

RA:RD—>RA:RD: 5

transform all the torsors on the point A:

— — — o
]\4,4—I—]\fD—|-1@/\}%D—|—1@'/\1'7:6>

A
AD AD
AB=AD-i=| o |:AE=| aB
0 0
hence:
— — — =
Mi+Mp+ADARL+ AEAF =10
0 0 AD 0 4D 0
o |+ o |+ o |A| =Rp |+]| AB |A| F
My Mp 0 0 0 0

AD

For the system to become hyperstatic it is necessary that:

Ms+Mp=0
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Another equation is needed (isolate AB):

My, = My

3.5.1 Calculation of the embedding moments

According to the moments theorem:

u L FI2 FI2 FI2
AT Ty — " [1eili i - -
(% + %) (16 4 10m) ~ 16k + 8 8(2h+1)
P 64
My = 22000008 oy o8 Nom

8(2(1) + 0.8)

My =—Mp=—714,28 N -m

Mp = 714,28 N.m
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3.5.2 Calculation of fleeing moment
0<z<h

My, (x) = My =—714,28 N-m

L
0<z<=
_55_2
My, (0) = My = —714,28 N.m
l l Fl
Mz = — :—R ——M :—7—M
f(fU 9 A><2 A 1 A
My, (ng):—4258,72N-m
égng
2

2
[ =714,28 — 5000 = —4285.72 N.m

l l Fl
lez <£C:) :—RD§+MD:MD—Z

M;.(I) = Mp = 714,23 Num

3.5.3 Calculation of shear forces

0<xz<h

Ty| = —Raj = ~12500 N

0<x< g

|75 = ~Rag = —12500 N
g <z<L

|75)| = ~Rog = ~12500 N

3.6 Deformation study on the pressing plate

The load applied by the pressing cylinder on the plate is: F = 25000N.
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Figure 3.7: pressing plateau with applied load.

After Solidworks simulation:

Y
5
l 71708+ 00
L R0
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1
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L3000 =
700 O
ek 0

i Rl 31N

Figure 3.8: The constraints imposed on the plateau.

3.7 Study of the effort on the door articulation

The load applied by the door on the articulation and their weight:

Fa=M xg
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With:
e M : the mass of the door:

— Mass(M)= volume(V) xdensity(D).
— Density =7.87g/ cm3 look at the table of Physical Properties of the steel selected [23]
— Volume (V)= length xwidth x height.

— The majority of hydraulic press machine‘s door’s width between 5 to 10 cm

In this case the width of the door is 8 cm so:

V =80 x 8 x 100 = 64000 cm?

M = 64000 x 7.87 = 503680 g = 504 kg

And:

g = symbole for gravitational acceleration expressed as m/s* = 9.81

F =504 x 9.81 = 4944.24 = 5000N
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Figure 3.9 shows the machine’s door articulation.

A

Figure 3.9: the articulation of the door with the applied load.

After Solidworks simulation:

Nom du modéle:Assemblage articulation

Hom de I'étude:Analyse statique 1-Default-)

Type de tracé: Analyse statique contrainte nodale Contraintes1
Echelle de déformation: 27,283

won Mises fN/m*2)
2082e+007
l 1.20% + 007
. 1.735e-007

. 1562e+007

. 1.38Be+007

. 1.215es007
1041+ 007

‘r B.6TTe+ 006
! . G.5e+ 006

- 52066+ 006

34Te+006
173524006
3,306 000

— Limite d'élasticité: 2.068e« 008

Figure 3.10: Stresses imposed on the articulation of the door.



This is the press machine that is capable of compacting gas canister LPG 13 kg after

numerous studies and researches of metal types and hydraulic system dimensions.

Figure 3.11: 3D view of the press machine.

To understand well it is the machine with another angle (front view).

i

Figure 3.12: Press machine (front view).
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Chapter 4

Financial Study of Project

The financial study, is very useful for decision making in order to understand of there is
a profit or a loss for an investment . The objective of this chapter is to understand if the
project is profitable and feasible. Among the various stages of project management, the
evaluation of the project cost is important and delicate. Indeed, this phase requires a lot
of rigor and must be as exhaustive as possible in order to provide an accurate, reliable
and relevant costing. The objective is to establish the potential cost of the project, from
its launch to its closing. Project costing takes place well before the project is launched

and is closely linked to the time estimate.

4.1 The Different Costs

To establish the projected cost of the project, a direct and indirect costs must be listed.
Direct costs

The salaries of the human resources mobilized internally, according to the hours you

have planned for them to work on the project (including yourself). The cost of external

human resources, such as a consultant or subcontractor. The cost of purchasing and/or

renting equipment, supplies and materials specific to the realization of the project (rooms,

computers, software, construction materials, tools, etc). Any travel expenses.
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Indirect costs
Overheads (or operating costs): these are all the costs of the project other than the costs
of direct labor and materials, i.e. housing, heating, communication, outside services,
etc. ; Management costs such as salaries for the company’s cross-functional departments

(administrative, marketing, finance, accounting, etc.).

4.1.1 Project Components Costs

There are numerous variables to get the price of the components because there are many
firms that offer these components, and there is a huge competition among them, so it

takes a time to find a product that is both good quality and economical.

Machine Mass

It is very necessary to know the mass of the machine to provide the suitable quantity of
metal.

Mass(M)= volume(V) xdensity(D)

Density =7.87g/ cm3 look at the table of Physical Properties of the steel selected

Volume (V)= length xwidth x height

This machine is like a parallelogramin so in this case it must to calculate the volume
of parallelogram’s faces (six faces = 4 rectangles in sides and 2 squares the ceiling and
the bottom), then the following calculations will show the partial and the total volume of
this machine

Volumes of the 4 rectangles in sides

V =80 x 8 x 100 = 64000 cm®

V = 64000 x 4 = 256000 c¢m?
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Volumes of the 2 squares the ceiling and the bottom

V =80 x 8 x 80 = 512000 cm?

V = 512000 x 2 = 102400 cm?

The total volume of the machine

V = 102400 + 256000 = 358400 cm®

Mass(M)= volume(V) xdensity(D)

Mass(M) = 358400 x 7.87 = 2820608 g = 2821 kg

The Pressing Tool Mass

This tool is built by metal (AIST 1020) with a square shape was embedded by the two
cylinders and this plateau is the effector in this project, so it ought to know them mass

to demand it.

The plateau’s dimensions

e Length: 70 cm

¢ Width: & em

o Height: 70 cm

Mass(M)= volume(V) xdensity(D)
Volume= 70x8 x 70 = 39200 cm?

Mass(M) = 39200 x 7.87 = 308504 g = 308.6 kg |
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Total Mass

Total mass is = machine’s mass + pressing tool’s mass= 2821+308.6=3129.6 kg
= 3.129 Ton

Then according to the previous calculations the mass of the machine and of the
plateau( pressing tool) become known, this implies that 3.13 tons of metal (AISI 1020)
must be demanded
Table 4.3 represents the cost of each hydraulic system component and the machine body

metal obtained from the lower cost available in the market
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Components/ Supplier Quantity | The price per piece (€) | Sum (€)
Tank/ Au-comptoir-hydraulique 1 232.01 232.01
Electric motor/ Horecatiger 1 896.32 896.32
Pump/ Hydrodis 1 453.22 453.33
Flow meter/ Be-elec 1 39.31 39.31
Pressure relief/ Ebay valve 1 29.33 29.33
Pressure gauge/ Rakuten 1 38.76 38.76
4/3 Distributor/ Mabeo 1 178.56 178.56
Vane/ Thersane 1 68.52 68.52
Flow regulator/ Ebay 3 68.08 204.24
Check valve/ Rakuten 3 29.08 87.24
Double acting cylinder/ Ebay 2 127.07 254.14
Accumulator/ Hydromot 1 79.32 79.32
Level sensor/ Ebay 1 47 47

The temperature sensor/ /Underwoodsmotorsport | 1 70 70
Cooler/ Nissens 1 50.73 50
Filtre hydraulique/ Manomano 1 24.36 24.36
The metal used ( AISI 1020)/ Made-in-china 3.13 Tons | 593.555/Ton 1857.81
Oil (HYDREX)/oelluxx24 20L 107/20L 107

Table 4.1: Components costs

Total cost: 4717.25€

Due to the limited availability of gas canister(LPG 13 kg) pressure machine, this project

is unique and interesting to analyze in terms of cost effectiveness, dimensions, weight, and

space consumption. The machines that are often available in the market and that have

almost some operational mode are huge and very heavy, weighing at least 60 tons and

standing at least 5 meters high.It’s true that they can also press a variety of materials,

not just gas canisters, but in this case, the gas canister industries will benefit from this

machine due to the many advantages provided by this project, comparing to the market’s

machines prices, this study shows that the cost of the machine constructed is cheaper , as

well as, it is easier to be transported and take less space (knowing that the fundamental

problem is that the irreparable gas canisters take a very large space)
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Table 4.2 shows some presser machines most used in the Market which come to con-

clude that this project’s study is profitable.

Supplier Mark name | Price (€) | Reference
Alibaba WORLD 10000 Alibaba[32]
Alibaba DONRUN 25250 Alibaba[33]

Made In China | ZHONG YOU | 19152 Made In China[34]
Manomano MW-Tools 11958 Manomano(35]

Table 4.2: Different presser machines used in the market.

4.1.2 Preventive Prices

Preferably additional components to obtain to avoid the risk of unanticipated difficulties
caused by worker carelessness, breakdowns during manufacturing, or other external factors
due to their small size or their sensitive composition. And on this very topic it is important
to request more metal than the specified quantity to reduce the possibility of loss during
transportation; nonetheless,, the surplus quantity will be beneficial for example in repair
or maintenance. As a result, then It is essential to have an additional quantity of fluid in
case of oil change

This table show the additional component’s costs
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Components/ Supplier Quantity | The price per piece (€) | Sum (€)
Flow meter/ Be-elec 1 39.31 39.31
Pressure relief/ Ebay valve 1 29.33 29.33
Pressure gauge/ Rakuten 1 38.76 38.76
Vane/ Thersane 1 68.52 68.52
Flow regulator/ Ebay 1 68.08 68.08
Check valve/ Rakuten 1 9.08 9.08

1 Level sensor/ Ebay 1 47 47

The temperature sensor/ /Underwoodsmotorsport | 1 70 70
Cooler/ Nissens 1 50.73 50
Filtre hydraulique/ Manomano 1 24.36 24.36
The used metal ( AISI 1020)/ Made-in-china 0.5Tnnes | 593.555/tonne 269.775
Oil (HYDREX) /oelluxx24 20L 107/20L 107

Table 4.3: Components costs

Total cost= 821.215€
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Chapter 5

Conclusion

This project included a completed pressure machine is the conception of a hydraulic
development to be used to press 13 kg gas canisters.A hydraulic pressure machine system,
and also mechanical system was designed . As tools for sizing and verifying the strength
of the different hydraulic components constituting our pressing unit, and to represent
the different elements and hydraulic components used, we used the software FESTO in
addition also a detailed ROM calculation is also accomplished to verify some components
of our pressing system, With the help of this sizing step, we were able to improve our
skills in numerical calculation, once the sizing part was done and the different pieces
received, we started the realization of the press, then The overall drawings of the pressing
systems is represented by using SolidWorks software This step (which was the longest)
allowed us to discover the importance of this software (solidworks), we found this part
very interesting and formative. Then we made a very detailed financial study to confirm
that the system is profitable by comparing our cost study with other machines that do
the same function In short, for this machine to be properly realized, two essential points
must be emphasized: fast pressure with conservation of life of the materials and economic
profitability.

The main conclusion can be taken from this work is that we have developed a very useful

machine that is not available yet in the market, and can be produced at a decent price.
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5.1 Future Works

Technology is developing very rapidly in this era, particularly in the field of fluid me-
chanics, so this project is accessible to develop by doing deeper analysis and adding new
proposals to try new methods, so here are some perspectives for this machine as future

work:

« Be able to do other function such as drilling and cutting: The basis is the some (use
of hydraulic energy) but changing the effector (the last component of the operating

chain)
o Enlarge Pressure Space: Accommodate more than one bottle for faster space release

o Add an ejection system (contains a pneumatic cylinder): to quickly eject the pressed

canister

e Provide a cleaning system: to clean rapidly the working scene of scrap metal after

each pressing operation to ensure the smooth running of the pressing process

o Integrate wheels under the machine: to facilitate the displacement of this machine
by putting it close to the storage area and to avoid the transport of irreparable

canisters to the machine and this causes an economic and temporal gain
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Appendix A

Cylinder’s dimensions and their

fixing mode (coefficient k)

Al



Dimensions CDH1: MP3 (dimensions in mm)

BAL| oMM KK A KK A NV @0 | ODA | @D4 EE Y
&) 5 &) € 2 418 41
40 22728 | Mi6x1.5 | 16 M18x2 30 16/22 88 52 34 Gi1/2 M22x15 | 79
50 2836 | M22x1.5 | 22 M24x2 35 22/30 102 62 34 G2 M22x1.5 | B7
63 36/45 | M2Bx1.5 | 28 M30x2 45 30/36 120 78 42 G3M M27x2 100
80 | 4556 | M3sx1.5| 35 M39x3 55 36/46 140 95 42 G3/4 M27x2 | 104
100| S6/70 | M45x1.5 | 45 M50x3 75 46/60 170 125 47 G1 M33x2 124
125| 7090 | M58x1.5 | 58 M64x3 85 60/75 206 150 58 G11/4 M42x2 135
140 | 901100 | ME5x1.5 | 65 M80x3 | 110 75/85 226 | 170 58 G114 M42x2 | 156
160 | 100/110 | MBOx2 80 M90x3 120 85/95 265 190 65 G112 M4gx2 185
180 | 110/125 | M100x2 | 100 | M100x3 | 140 | 95/110 292 | 210 65 G11/2 M4aBx2 199
200 | 125140 | M110x2 | 110 | M110x4 | 150 | 110/120 | 310 | 235 65 G11/2 M48x2 | 205
GAL| oMM X1 WA Xc L MR M1 @CD | EW | ORA | VE | ORA
H11 0.4 n n 8
40 22/28 41 14 252 325 i 28 25 23 52 40 52
50 | 28/36 | 485 18 285 | 375 36 325 30 28 65 40 65
63 36/45 565 22 302 45 42 40 35 30 75 45 75
80 45/56 67 20 330 50 52 50 40 as 95 45 a5
100 | 56/70 82 a0 385 60 65 62.5 50 40 115 85 115
125 | 70/90 99 32 447 70 70 70 60 50 135 60 135
140 | 90/100 | 1095 35 490 75 82 82 70 55 155 70 155
160 | 100/110 | 129 40 550 85 95 95 80 60 200 80 200
180 | 110125 | 1425 40 610 90 113 113 90 65 220 a0 220
200 | 125/140 152 40 645 115 125 125 100 70 235 95 235
@AL = Piston @ % Thread design "G
OMM = Piston rod @ & Thread design "A"
X*  =Stroke length 7 Dimensions for cylinders with seal design M, T, G,
'l Blegeding: With view 1o the piston rod, the position is offset and V
by 90% in relation to the line connection (clockwise) & Dimensions for cylinders with seal design A and B
7 @ D4 max. 0.5 mm deep 1 Standard version "W"
3 Throttle valve only with end position cushioning "E" Lubricating nipple, cone head form A according to
(180 for bleeding) DIN 71412
4 Flange conneclions see separate table pages 36 and '8! Line connection "B" and "C”
37 ') Line connection "M*
Coefficient K de correction pour le flambage de la tige
K=0.5 K=1 K=15 K=2 K=4
cowd | B8 | B | B | B m-l# A | A | Lbre | Libre | Libre
Fixation du #
Fetl | F | Fetl | & | | J G | > [ Fetl | F | |

Figure A.1: Cylinder’s dimensions and their fixing mode (coefficient k) [27].



Appendix B

Pump’s types

B1



B2

"
Atos Hydraulique s.a.r.l.at@]S A Fiche AD55-10/F

69628 Villeurbanne Cedex, France - Fax 04,78.79.53.24

Pompes a engrenages type PFG

engrenages extérieurs - cylindrée fixe

Les pompes PFG sont des pompes &
engrenages externes, a cylindrée fixe,
avec équilibre hydraulique axial, con-
struction simple; solide, et bas niveau
sonore.

Ces pompes sont appropriées pour
des huiles hydrauliques ou pour des
fluides synthétiques ayant des pro-
prigtés lubrifiantes analogues,

Grande plage de cylindrées: de 1.4 a
78 crmiftour,

Pression maxi. 230 bar

© © &
@ corps

@ pignon menant

@ pignon meng =

i PFG-1

(8 arifice d'aspiration
(&) orifce de refoulemeant

[1] cooe oE pesiGhATION
PFG -2 14 S w »

Pompe & engrenage & cylindrée fixe

Opstion swr demande:

Sulfiee dventuel caracténsant les pompes PFG-3 & accou-
pler aux pompes & pisions de typa PRR (woir iche AD45) MNumdra de sério
vt fiche A 190

Optien sur demande

Taill Sens de rolation (vue face a l'arbra)
o = = horalre (fourniture standard sans autre spécificaton)
S = anti-horaire
Cylindrée [crmtour] voir paragraphe B Nate: los pompes PFG ne sont pas reversibles, Le sens de rotation est
pour PFG 10 14, 20, 28, 35, 42, 49, 60, 74, 87, 99 Indiqué par une fléche sur ke corps de la pompe; cette fléche indi-
pour PFG 2 07, 10, 11, 14, 16, 18, 21, 27 que-également la direction du flux dhuile (de I'orfice d'aspiration
pour PFG 3: 27, 40, 54 & l'orifice de reloulement)
[?l CARACTERISTIQUES DE FONCTIONNEMENT & 1450 min (avec huile IS0 VG 46 & 50°C)
Pression Plage de vilesse (1) En fonctionnement intermittent, on admet
Type ?,,':m 'Htl‘ﬂ}ﬂ lWl";f;“M mhl: e Nh“m des pointes de pression dépassant de
e Y 5 B 20% les valeurs de pression maxi indi-
i zlt BOO - 6000 '_2'57{'2_ quées :_Dnr;espnndam au fonctionnement
e . 220 bar ' . en continu).
E,:::a gg 800 - 5000 ;H (2) Le débil et la puissance absorbée sont
sy 4" 5'? 2'4 rerafée 4 la pression miaxi de foncuonnu-
s 210 bar = ment (1) et sont proportionnels & la vites-
PF. Ak 52 | 7.2 8 se de rotation.
_Pra-160 g2 200 bae ES 34
PFG-174 7B 170 har | 105 35
| PFG-187 83 160 bar 13 41
| PFG-199 1 140 bar [ 162 iz
| PFG-207 7.0 230 bar a7 44
PFG-210 a8 13.2 5.7
Pro-aii s ik 68 |
PFG-214 ]
PFG21 210 bar
PFG-21 200 bar 9.
180 bar 10,
150 bar 114
230 by 62
220 bar 233
200 bar 28

Figure B.1: The pump’s types



