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Basics of Mechanics
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Section I: Static Science of Rigid Bodies. | gl auall (osSal) ale) St : Jsy il

Chapter 1: Fundamentals of Static Science. .

' *Basic concepts. ()

Concept steel body. ALY b Ll aaliad) : Jg¥) el

*The concept of power. ot il
*A set of definitions. el &

*Theorems aware of the balance (five caliall avall o geier

theorems). i e

*[ssues to resolve.
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Chapter 1I: The forces converging

. Collect the forces acting at one
point.

*Collect a range of powers.

Analysis of the forces (3 cases).
*Projection on the beam axis.
*Multiplying the number of beam.
*Analyze the beam axes according to the
coordinates.

*Analytical methods for the collection of
powers.

*The balance of forces converging group
(chart condition and the condition of the
analytical balance).

*Torque force around the center (or point).
*Farinaon theory about the determination of
inertia.

* torque strength for point (equilibrium
condition arm).
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Chapter I1I: Groups of parallel powers and
thermocouples located in one level.
*Collection and analysis of parallel forces :
1. collection powers parallel in the
same direction .
2. gathering powers in the direction
parallel inversely .
3. to analyze the strength of her
powers the same direction and in
both directions inversely.
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*Balance arm under the influence of a set
of parallel forces.
*Thermocouples :

1. arm double-double torque .

2. equal double .

3. collection thermocouples located at
the level of one-balance condition
thermocouples.

. Issues to resolve.
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Chapter IV: A group of power planar
*The transfer of power, citing the theory of
parallel.

*The transfer of a range of powers to the
center of the flat moments.

«Convert a range of powers to the simplest
planar image.

*Terms poise any group of flat-powers
case of parallel forces

The basic picture of the condition of
equilibrium-second picture of the
conditions of equilibrium-third picture of
the conditions of equilibrium.

*The balance of powers set flat parallel
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and located in one level. @
*[ssues to resolve. dall Jile
.Chapter V: poise groups of objects alaalll e gane G 1 Guelad) Juaill
*Issues to resolve. )
Ldall (Bl

Chapter VI: retinal structures.
*The concept and structure account .
*Truncated way contract.

Al JShell ¢ bl Sl
gleay JSiel) o sedat

*Method of cutting structure . el o Ul A5y lee
*Important rules in solving the issues of —
structures . i) el e
*Issues to resolve. JShidl Jilas Ja A dalgd) 2o lgalle
el il
Chapter VII: friction. Ay 1 bl Jaaill
+Sliding friction. —
*Rolling friction. HA) lsialr
*Issues to resolve. ol sl
Sdall Bl

Chapter VIII: centers of gravity
*Public relations for the coordinates of
centers of gravity.

Place the center of gravity of the body
symmetrically.

*Centers of gravity of some objects and
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shapes heterogeneous (triangle-level (31 e ugi giane pliae
polygon-arc of a circle) .

; j: U Bl
*Issues to resolve. i s

Section II: resistant material§ ; cga Aaglie 1 SEI andll
Chapter [: General Introduction.

- - - " £ H X - H
«Internal and external forces . Aale dada 1 I3

*Stresses. Adalally )l ggalle
Llalgatyle
Chapter II: tensile and compression. _ aally sl S Jeall

«Elongation bars and Hooke's law. s e
*The potential energy of the emotion . <A el e
*Extent durability . Jladidl Al Adtalle
*[ssues to resolve.

LAaliall aae
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Chapter III: twisting. il B )

*Wicking rod with a circular cross section L _ = _

and fee scheme and calculate the aalaig auyy (550 e pdale (53 il i

dimensions of the Sfa(.:tion of the policeman Asbially Adball iy e adaial) dlag) luag
hardness and durability. i _ )

*Issues to resolve. ~dall Jiluat

Chapter IV: cornering. cillaaiyl gl Jusdl

*Create charts and cornering forces.

. — il aalle Lalliay callalass o Laile
*Stresses in the penis in the case of Al gl iR 5 AL
cornering Net. cetball Gl Alla 4 il 3 SilalgaYle
*[ssues to resolve -
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Engineering Drawing /1/
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Chapter One: Engineering Drawing .  graig amyll: Je¥) Jaaill
*Types of Drawing. = e il
*Basic Drawing Tools. il il gl
*Types of Lines. . sl syl lgale
Lettering. :
| & peotigh il Lghade
Aaighh LS
Chapter Two: Basics of Engineering ol mal Ganfs D Jeadl
Drawing . i il
*Principle Geometrical. Constructions . =
*Tangency Constructions. gl eatulalle
*Non- Circular Curves. Lotigh) clgnide
Chapter Three : Projecting: _ Lyl Sl Jadl)
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*Methods of Revolution, Coincidence
and Replacement of planes of Projection

Aclgl g4l Laliuyte

Chapter Four: Engineering Drawing
Arrangement .

gl asasll slae) @ bl Jaadll

»Scales and Dimensioning . sl et
*Chapter Five: Axonometric soweldll Juadll
Projections.

: ; . d "1y Lale
+Several Exercises Construction slae 0

Orthographic projection of Models
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Technology of Metal Machining:
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Chapter One: Basics of Metal
Machining.

gal okl salie 1 ¥ Sl

Chapter Two: Geometrics of Cutting
Edge

kil aad arigh (2N 1 BN Juadl

Chapter Three: Machining Parameters.

sl eyl ¢ R Gl

Chapter Four: Drilling and Drilling
Machines.
. Types of Drilling Machines.

. Twist Drill
rinding(Sharpening)

. The Cutting Parameters for
Drills

il Sy il ) Juaill
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Chapter Five: Counter boring, Reaming
and Core drill
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Chapter Six: Threading . Al ealud) Jaadl)
*Types and Basics of Threading Loy il 1

Chapter Seven : Lathe work and Lathes
*Using Lathes .

*Types of Lathes.

+Parts of Lathe.

+Lathe tools and Lathe Tools
Sharpening.

*Turning Parameters .
*External Cylindrical Turning .
Profile Turning.

*Face Turning.

eInternal Turning.

*Groove Turning.
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Chapter Eight : Shaping and Planning
Machines .

*The Applications of Planning
Machines .

*The Main Parts of Planning Machines.
*Planning Machines tools and Its
Sharpening.

*Parameters. Shaping and Planning
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Chapter Nine: Milling and Milling
Machines .

Milling Machines. The Applications .
*Types of Milling Machines

*The Main Parts of Milling Machines.
*The Deferent Types of Milling Cutting
Tools .

*Milling Process Parameters.

«Plain Milling.

*Groove Milling .

*Gear Machining (Cutting) and Indexing
Heads.
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Chapter Ten: Grinding and Grinding
Machines.

a5 adalls jaladl Jadl

Chapter Eleven: Machine Tools .

+ .CNC Lathes .

+.CNC Milling Machines.

*Electro Discharge Machines (EDM)
*Wire Cutting Machines.

Laser Cutting Machines.
*PLASMA — WATER JET
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Machining WorkShop /1/
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Chapter One: Safety.

|
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Chapter Two: Dimensions Measuring
.Tools and Marking Tools

Dl kel Se ) Sk 2 B Jeadl)

Chapter Three: Filing .
*Types of Files.
Planning.

*Vertical Planning.
Finishing.
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.Chapter Four: Sawing

el s bl Jeadll

Chapter Five: Using Machines Tools.
*Planning Machine Implementation.

A ) Fpall il

*Definition of Cutting Speed and
Rotational

Speed .

*Sharpening the Cutting Tools.
Work pieces Machining by External
Turning .

bl letile
Chapter Six: The Lathe. Adajial r Gealld) Jeadll
«Lathe Implementation. e b i
«Cutting Tools Choice . Al Jtie
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Quality Basics , Management and Occupational safety
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Chapter one : Bagall t S Joaill

«Introduction about Quality .
*Basics of Statistics .
eInspection plans .

«Quality costs.

*Total Quality Control TQC.

Baall fe deaiet
PP, { L P
Aulaa) 5 Jeadll abaae
Bagall el

33yl Jalsl) sl

sIndustrial Management ,Functions,

Chapter Two : Industrial Management.
Industrial Management Development.
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Strategies and policies .

*Human Resources Management.
eIndustrial Enterprise Concepts.
*Production Operations Management.
*Production Planning.

*Inventory Control .

*Maintenance Management.

+ Concept and Applications 5S.
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Chapter Three: Occupational Safety.
*Types of Industrial Risks and the

| Protective procedures.

*Safety Organization.
sEnvironmental Contaminations
Industrial.
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Metal and Heat Treatments
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Chapter One: Theory of Atomic
Structure .

*Grain Structure of Metallic Materials.
Crystalline Structure of Metals.

csalall Ay 1 JaY) el
Nl 4S5 olaall Al Al o
agai  dginaall il JS

Chapter Two: Theory of Metallic Alloys
Structures .
*Metal Melting and Cooling Curves.

el BINAN Ayl ¢ S Jeadl
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Chapter Three: Metallographic Tests.
*X-Ray Tests.

*[nterpreting Micrographs.
Non-Destructive Tests.
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Chapter Four: The Mechanical Properties
of Metal and Metallic Alloys
Different Material Strength Tests
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Chapter Five: Design and Considerations
for Heat Treatments.
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Chapter Six: Heat Treatment of Ferrous
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Alloys .
*Heat Treatments for Carbon Steel
Alloys .

*Heat Treatments for Cast-Iron Alloys.

o el 3Vl WIAT A hall cilalladll aafe
call paall LAY iy hall cilalledll

Chapter Seven: Alloyed Steels and
Chemical Alloying Components.

Al 5 Sl VG Al el
gl Aladl jalial)

Alloys.

Chapter Eight: Nonferrous Metals and

l Agaedl JadAl ¢ ol Jiadll
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Foundry and Welding Technology

s 2

A2 clelud s
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Chapter One: Jointing by Welding.
*I'usion Welding Technology .
*Gas Fusion Welding Technology.
*Arc Welding Technology.

*Metal Inert Gas (MIG)

*Tungsten Inert Gas (TIG )
*Plasma Cutting Technology.

|
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Chapter Two: Foundry.

*Molding Technology.

*Sand Mould Forming Technology.
*Metal Melting and Casting Technology.
*Waste Wax Casting Technology.
*Vertical Casting by Gravity.

*Casting by Centrifugal Technology.
*Compression Casting by Metal Molds.
Casting Defects and Detecting Methods.
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Engineering Drawing /2/
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Chapter One: Constructing a Third
rojection from Two Given projections.

G Jaoaall o il J¥

Chapter Two: Axonometric Projections .

*Projections of Geometrical Solids
*Scales and Dimensioning.

gl slanalls N Joail
o Syl gy ol Bl o L8Y
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Chapter Three: Intersection of Surfaces
of Geometrical Solids.
*Types of Intersections.

plil 3 i ke Ll B ol
Aguaigll
e Waill ¢ lgil.

Chapter Four: Threads and Thread
Representation in Drawing.

8 il agiilly gl bl Sl

Chapter Five: Basic Implementation of
One of CAD program for example :
“SOLIDWORK”™

el 2a aladiul sl ecdll Jaaill
gulall 320 luay asanaill” CAD 7 (- alasial
I zsliy Solid work  dald jshic oy b
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Machining WorkShop /2/
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Chapter One: Lathe . Adajyaddls N Jeaill
*Applications of Internal Turning S R et s o |
*Threading Metric-ISO and Square el eies) | p S giE B0
Thread . Aglals
*Usage of Cut Hand Tap. ;
sage of Cut Hand Tap il Ay e iy e el

Chapter Two: Drilling.

*Types of Drilling Machines.
*Clamping Work piece and Cutting
Tools .

*Counter — Sinking.
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Chapter Three: Surface Grinding
Machine.

*Implementations of Grinding Machine.
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| Chapter Four: Milling Machines. 1 bl Juadll

*Milling Cutting Tools Selections “le ) Laale
+Values for Cutting Speed and Feed in sl
Milling. c(pdaill Ao = gl Ay ) Dilepudl e
«Implementations of Different Types of e sen bt o s ke B

ap P — b Sodi (3l ) aladiuly Sighde e
Milling.

! -,
(Alad) audasl) 3
=
o e ———
i all jele daaa 3

21 (e 11 4ada Al g1 g A ulal) Auaigl) A3 agaall Ao lUiaall daigl) pusd il jia Sl sia

L



AL ALad) 3 ga &) e il yia

A883 Gluld | jha il Hha
Fine Mechanical Measur§ments : ) )
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Chapter One: Metrology and Measuring dlsad! o S

Instruments and Gauges . ey Sl + Gl oSLll) bl Sgnle
» Length — Testing Techniques . ' _ (Al 4e! il
* Measuring With Different Vernier Calipers N

and Micrometers . coabll Shaaa
* Block Gauges. Ayl alie
» Protractor . L gt 80
» Marking Devices . [ RgER) el il

* Errors of Measurements . vkl ¢ lasle

Fine Measuring Instruments. i e s el ;) Al bl s3eal

(e g8

Actsl g dasgia ... gldslle
Chapter Two: Limits ,Tolerances and Fits ¢ LalalgyYle
* Types of Tolerance.
- o Lkl 1ISO - gl Usslle
+ System International Organization . gt _ ool
« Deviations . ALY clihaiY) laas
+ Hole Base and Shift Base Theory gl ] 5 el it
e General Tolerance .
» Dimensioning (Tolerances and Fits). aladl lsslalle
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Chapter Three: Surface Measuring Techniques.
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Chapter Four: Shape and Position Tolerance.
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principle of Industrial electricity

s 2 e A2 cleld ae s Suadll ALl Aduay
Chapter I Princip.le‘s and basic cljesll 3 Lull] amlieg tealie s J N Jeadll
concepts in electricity T

e Introduction '

e Atomic structure Al Sl e

e Electric charge  AleSl) La sl o

o FElectrical quantities ( voltage oL . o

- current - resistance ) ((Aeslie = Dl — 2ea) Alyesll LSl o

e switching between . ekl Cilang elialy Gilicliany o Jysadl) @

complications and parts and - i B i
: : L) | ekl | | e
units of measurement eilly Bl il el o et

e Understand the digital and cas) s Bula e Alily ag) 58 @

analog measurement devices A S 5l

e Ohm's law and examples of ) )

the application of Ohm's Law il Ll Gy e

e Electric Circuit Statistics . AL ,eSH 3508l @

e DC circuits ;

; . | olal Laglimad) Ll clyls @

e clectrical power el i / N

e Circuits AC single phase o skl A8 il L Sy e

e Circuits AC three-phase
Chapter II: The components of the - Sl pSaill pealicg ilisKe t BN Juail

electrical control

»  Push button — limit switch - glie — LY pdlie — Jaidll Gl
proximity sensors ( inductive - — apad ) A)El Sluliall —lasall 4l
capacitive - magnetic ) B

«  Circuit coding ( encoding endings A psliin = ppnm

- coils encoding - symbols and — Gl 31a5) Al ablall Sy @
terminology) . L dl llaba e i dl e

. Electr?cyal insulation breakers el = Al = - gilasl e

+ Contactor Se Lihaidl dlleall —Gilallhuadlly

= Use Contactor in control circuits ( lla

« Relays (time — overload) i

+ three- phase Motors ( its ¢ Floesll iall glalsh 0
components - the principle of his . osSlusll @

work - Methods of starter )

caSadl) chls B giSlE Sl aladi)
DLl sl AaSla - dgiel) cilesSlall
o (( Apenlaling <)
Tae — ailig€a ) Hphall (5 uiayyail) padl)

il g0 5 Al aal) duaigll AU agaall dpo Linal) dutigh) and &) ) ha 3 jha

-t




Chapter I1I : driving motor using
changer voltage and frequency
(Inverter) .

» an introduction

* Advantages of inverter

alaainly Lucay il IS jaall 5008 ¢ CJEN Jucadl)
. (Inverter) a2,illy agall e
dedie @

S s lisa 5 e @

Chapter IV : Experiments on the
electric control device and inverter

Ayl s e ottt sl nil
i) Slea Ay

AilGaal) £y 50 e Sl i

Physics of Mechanics
(Aes?2 BRI clelul) s Js¥ Jeaidl) 4510 A
Chapter one: Quantities calculations . Al bl ¢ S Jail
*Time calculation . )
Angles calculation. ) fete
*Calculations for lengths and circumference Ll il Glaae

of different shapes

*Area calculations .

*Volumes calculations for different shapes .
*Applications about mass and density
calculations .

*Calculations about center of gravity .
+Calculations about mechanical work and
efficiency .

*Golden formula of mechanics .

*Pulleys, calculations and applications
sFrictions and its applications and
calculations.

*Gears, conveyors and transmission ratios.
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Chapter two: Fluid and gas.

*The concept of pressure and the equivalent
units .

*Thermodynamics, concepts and
fundamentals .

*Pressures gauges and Instrumentations .
*Vacuum concepts and its devices
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Chapter three: Heat transfers and its
applications.
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Chapter four: optics and the best applications
and calculations.
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Elements of Machines
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Chapter one: Basics of material strength
science.
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Chapter two : Basics of machine design
*Transmission, couplings and clutches
design .

*Gears. Classification, calculations and
design.

*Belts and conveyors. Calculations and
design.

*Chains. Calculations and design.
*Screws for transmission and its
calculations.
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Chapter three : Bearings. Classifications,
basics of selections, calculations, design,
assembly and disassembly .

*Economic aspects through machines design.
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Chapter four: Gearboxes. Types, specs and
selection rules
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Plastics technology
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Chapter one : Plastics materials

* Behaviours

» The most popular thermoplastics materials (TP),
specs, classifications, uses and molding parameters.
« The most popular thermoplastics settings (TS)
materials, specs, classifications, uses and molding
parameters.

* Auxiliary materials .
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Chapter two: Molding of plastic materials
methodologies .

« Injection molding concepts .

» Extrusion molding concepts .

* Blow molding concepts.
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» Thermoforming for plastic foils and sheets.
» Safety in plastics workshops.
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Cha,p'ter t'hree: Maphines for plastic applications. el N .
* Injection machines . ) .
» Extrusion machines. (Gl ) g
* Blowing machines. ) NI .
* Thermoforming machines . (o, by s .
¢ Miscellaneous machines . «pbal) Jeall o
‘Li);“ S.._NT .

Chapter four: Welding and adhere the plastic material
(methods and machine).
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Engineering Drawing /3/

g.he 6 <leldl dae

Ja¥) Juadl A Aoy

Chapter one: Assembly drawings

*Treads and threaded fasteners.

*Outline assembly drawing of welded joints
*Outline assembly drawing of different steel
sections

+Outline assembly drawing of different types
of gears

*Applications and exercises

*Standards coding for finishing(roughness)
surfaces

+Standards coding for dimensional tolerance

*Standards coding for position tolerance .
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Chapter two : Applications by CAD software
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Machining WorkShop /3/
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Chapter one: Implementation of mechanical
maijtenance
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Chapter two: Lathe implementations

*Taper turning and the related manufacturing
methods.

sThread turning , thread turning with multiple
leads

«Eccentric turning and the related
manufacturing methods.
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Chapter three: Cylindrical grinding machine
Implementations of cylindrical grinding
machine

Applications using the cylindrical grinding
machine .

Agilglan¥) Aalaall 1 CIEN Joail
FEUPOA| _)La".'ﬂ..n'l'
o Alykay) daladll ) aladiuly CNde S

delia ol S A Gl jia

Industrial electricity
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Programmable Logic Controllers
o Introduction to Programmable Logic
Controllers
Advantages of PLC
e Components of PLC
e Types of languages used in
programming of PLC
Basic and logical operations
Function set, rest
internal memory
Timers and types
Counters and types
Exercises and practical
examples Laboratory process on your
experiences of the PL.C
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Modern machining and forming machines
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| Chapter one: Introduction in the numerical
control (NC.(

|o Historical development of NC

& Comparison between the computer

'numerical machines (CNC) and numerical

| machines (NC.(

| Comparison between the traditional
machines and CNC machines.
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Chapter two: The concepts , explanations and
terms related to axis and zero point in the CNC
machines.
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Chapter three: Functions and "G" codes

» (G-CODE) G90,G91,G17,G18,G19,G70,G71.
*(M-code) M3.M4,M5.M6.M8M9.M30

« (S,F,T).Parameters of speed, feed and cutting
depth.
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Chapter four : Program structure of the CNC
. (machines(lathe and milling machines
* (G-CODE) G0,G1,G2,G3
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Chapter five: Sub- program in the CNC
machines.

Chapter sex: Pre- arrangements to be ready the
CNC machines.
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Chapter seven: Implementations of the CNC
machines
Integrated applications using CNC machines.
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Chapter nine: Implementation of CAM program
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Chapter one : Basics in control and i .
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«Introduction to robots and handling systems. Age il
*Essential driving systems use in robots and Ny g b Raiiondl 5l Lk 1 e“i'

handling devices.
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Chapter two : Pneumatics

*Air compressors. Types and specs
*Air drvers and air treatments.

*Service unites

*tubes and fittings

*Cylinders

«Air motors

eDirectional control valves
sMiscellaneous pneumatic elements
Miscellaneous pneumatic applications
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Chapter three: Electro-Pneumatics
«Electrical actuators

*Proximity sensor

*Relay

*Timers and counters

*PLC
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Chapter IV: hydraulic control and its
applications.

«a key hydraulic control and the difference

between him and the control pneumatic

« elements of the act and the hydraulic control
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«basic hydraulic circuits

* The most important industrial hydraulic
applications (piston-forming devices-some of the
most typical hydraulic circuits used in some
construction machinery, roads)

Some of the most important hydraulic
calculations
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Chapter V: Electro-hydraulic control
*clements operating electric

*Design and the foundations of drawing
diagrams electrical systems Hydraulic

« applications to control Hydraulic

system
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Metal sheet press tools technology
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Chapter one: Sheet metal blanking and e <l ety L g Gl QI 5 S5 Jeail
piercing dies and technical related issues. A el
Chapter two: Bending dies and technical related O iy Bl L Eall Sl SO Jeadl
issues. ik el
Chapter three: Deep drawing dies and technical el 1% Le g Geed) canall QBN sl
related 1ssues. oo @
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Chapter four: Tooling materials and technical
related issues.
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Chapter five: Sintering and sintered materials
and technical related issues
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Chapter six : Mechanical and hydraulic press
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Machining WorkShop /4/
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Chapter one: Advanced lathe applications
*Turning between centers
*Applications of internal eccentric turning
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Chapter two: Advanced milling machine
applications

*Direct indexing applications

*Gears machining

*Slots machining via milling machines use
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