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The course consists of 8 units. Each unit has speaking activities that deal with dialogues,
introducing oneself, talking about families. Also the units include pronunciation and listening
with intonation activities. The reading and writing activities concentrate on question writing
biography, E-mail, and writing blog post.

Al g i) el 1Ll

(+=Y :¥) YooYy ey Al Jualsill ciljlga
This is a communication skills course which aims at improving learners’ oral and written
communication skills by providing learners with the language needed to naturally and
confidently communicate in an English speaking workplace environment and real life

situations.
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Introduction to AutoCAD, application of AutoCAD, commands, geometric entities. Geometric

construction. Dimensioning, free —hand sketching, object representation, orthographic drawing

and projections.

Lawiia) cflgall sy,

Electricity and Electronics (0-2 :¥) s ¥« ¥+ 143 iy iS5 oLyl cilaalid

Concepts and definitions, electrical circuit elements, voltage, current, resistance, capacitance and
inductance, ohms law and dc circuit Calculations. Ac Circuits. Three phase circuits, transformers, and
electrical machines. Basic electronic devices and circuits. Introduction to electrical protection.

Electricity and Electronics Laboratory (1-0 :1y + ¥+ ¥« oy o ¥ culug 5N o LSl calull yiida

DC and AC circuits. Current and voltage measurements. Simple electronic circuits. DC and AC
machines. Single-phase transformers. Protection devices and circuits.

(F=0 2 AT 0118 gl Sl S kil g )
3D AutoCAD with concentration on mechanical drawing.

Applied Mechanics (0-2 :¥) + ¥+ ¥+ o) V¥ Ldudil) Klal)
Basic definitions and concepts. Sl units. Equilibrium. Free body diagrams. Simple structural
analysis. Internal forces. Friction. Moment of inertia. Kinematics of particles.

Engineering Materials (0-2 :¥) «+ ¥+ Y« Y1 Y ) diighl 3150t
Definition of engineering materials. Classification of materials and their properties. Bonding and
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Packing. Dislocation. Metallic and non-metallic materials, alloys and composite materials. Metallic
solutions, Phase diagrams, Iron carbon phase diagram, Conductors, insulators and semiconductors.
Mechanical, Magnetic, Thermal and electrical characteristics of materials. Industrial applications of
different types of materials and material selection.

Metallurgical Treatment (+ =Y :¥) « ¥+ YY1 1) Oslaal dndlas

Property change due to heat treatment. Iron-carbon system. Surface hardening. Powder metallurgy,
metal surface treatment. Composite materials. Electro plating. Chemical and mechanical treatment of
ferrous materials and alloys. Destructive and non-destructive evaluation.

Metallurgical Treatment Laboratory (3-0 :1) « Y+ ¥+ Y11 Y Oolaad! dondlas pases

Preparation of specimen: Microscopic inspection, Cooling curves and phase diagrams, Corrosion rate
measurement. Materials structure analysis. Surface-hardening. Electro plating processes. Iron-carbon
system. Heat treatment and tests. Preparation and using of powders and composites.

Forming Technology (+=2 :2) + Y+ Y Y1 ¥ (Sl Lorgd 55

This course covers the basics of major of forming processes used in manufacturing. Topics
include material behavior in metal forming, bulk deformation Processes in Metal working, rolling
and other deformation processes related to rolling, forging and other deformation processes
related to forging , extrusion, wire and bar drawing, sheet metalworking, metal casting
processes; Sand Casting, Patterns and Cores, Molds and Mold Making, The Casting Operation,
Other Expendable-Mold Casting Processes, Shell Molding, Vacuum Molding, Expanded
Polystyrene Process, Investment Casting, Plaster-Mold and Ceramic-Mold Casting, Permanent-
Mold Casting Processes, Die Casting, Squeeze Casting and Semisolid Metal Casting, Centrifugal
Casting. Forming defects.

Forming Technology Workshop (*—« :%) « Y« ¥ e ¥4 ¥y Sl Lol 65 fidos

Practicing forming processes (hot and cold working processes) and analyzing structure and
properties of metals and alloys, providing casting process and mold preparation ; sand mold,
metallic, ...), cold rolling, pressing, bending, drawing, and shearing process.

Machining Technology (+—3 :3) + Y+ Y4 YV ¥ Jridl Loy o5

This course will give the knowledge of machining technology principles with an emphasis on chip
formation in metal machining, forces in metal cutting, power and energy relationships in
machining, cutting temperature, part geometry, turning and related operations, cutting conditions
in turning, engine lathe, other lathes and turning machines, boring machines, drilling and related
operations, cutting conditions in drilling, drill presses, milling, types of milling operations, cutting
conditions in milling, milling machines, machining centers and turning centers, shaping and
planning, broaching, sawing, machining operations for special geometries; screw threads, gears,
high-speed machining, cutting-tool technology, tool life, tool wear, tool materials, high-speed
steel and its predecessors, cast cobalt alloys, cemented carbides, cermets, and coated carbides,
ceramics, synthetic diamonds and cubic boron nitride, tool geometry, cutting fluids. Workpiece
fixing. Grinding and Related Abrasive Processes, Honing, Lapping, Super finishing, Polishing
and Buffing Introduction to NC and CNC, Automation Fundamentals, Components of Automated
System, Types of Automation, Hardware Components for Automation; Sensors, Actuators,
Interface Devices, Process Controllers. Numerical Control, Analysis of NC Positioning Systems,
NC Part Programming, Applications of Numerical Control.

Machining Technology Workshop (v—»+ :¥) « Y« Y ¥4 il L d oS5 Jados
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Introduction to conventional machining operations: turning, milling, shaping, grinding. Cutting
tools: drills, turning tools, milling tools, shaping tools and sharpening tools. Workpiece fixing.
Grinding wheels, CNC machining. Examples of machining operations.

(=2 :Y) Yo ¥ ¥Y0) CAD smlodl do iy ool Jados
Computer-Aided Design and Programming Workshop
This course is designed to develop the student's ability in the programming, set-up, and operation
of Computerized Numerical Control machine tools as well as construct and execute basic
operation programs. Introduction to numerical control NC and CNC systems. Structure of NC and
CNC systems, applications of NC systems, types of NC systems, NC part programming.
Programming languages. G-M-Codes and functions. Key issues of NC programming.
Programming modes, tool path, units, tool programming, zero setting. Compensations, machine
setup. NC part program introducing. Interpolation. Program test (simulation mode) and machining
mode. Operator monitor, dwell time, subroutine call, polygon programming, tool path correction,
face turning, redrawing cycle, threading, industrial machine registry, peripheral instrument
programming, PC design tutorial and NC programming, NC part programming. Creating 2D
geometry, tool path contour, chamfer, roughing and finishing passes, rotating geometry and tool
path, creating drill tool paths. Examples of 2D/3D part programming.

Computer-Aided Manufacturing Workshop (1=« :¥) « ¥+ Y.¥¥¢y CAM wgubdl anad! fasu

Introduction to production and manufacturing systems. Metal removal processes. Metal removal
machine tools. Machining parameters. Basic relationships and calculations. NC and CNC machine
tools. Structure, types and specifications. Control resolution, accuracy and repeatability of
positioning systems. Process planning. Instruction coding, 1ISO coding system. Working in 3D
geometry, facing and pocketing, creating multi-axes tool path, machining solids

Mold Technology Workshop (»=2:2) + Y+ Y YY1y Ll L g oG

Introduction to mold design. Metal forming processes. Classification of iron alloys used for
molds. Working characteristics at a given mass and shape of parts. Detailed design. Molding
process and materials. Allowances and tolerance. Design of shearing and bending dies. Design of
cores and complex shapes.

Mold Technology Workshop (3-0 :1y « ¥+ ¥ s YY¥Y Iigdl Lrgd 65 Jideo
Manufacturing of Shearing and Bending molds. Determination of mold alloys and allowances.
Molding processes; sand, investment and ceramic molding. Core design. Using of CAD software
in molds design and CAM in mold manufacturing.

Welding Technology (+—¥ :¥) 020202211 st Lorgl 55

The student should be familiar with Welding Technology fundamentals, Types of Welding
Processes. Fusion Welding; Arc welding (AW), Oxyfuel gas welding (OFW). Solid-State
Welding; Diffusion welding (DFW), Friction welding (FRW), and Ultrasonic Welding (USW).
The commercial importance of welding, Safety. The use of Automation in Welding; Machine
welding, robotic. The Weld Joint, Types of Joints, Types of Welds. Physics of Welding; Power
Density, Heat Balance in Fusion Welding, Features of a Fusion-Welded Joint. Arc Welding;
General Technology, AW Processes —Consumable Electrodes, AW Processes—Nonconsumable
Electrodes. Resistance-Welding; Power Source in Resistance Welding, Resistance-Welding
Processes. Oxyfuel Gas Welding; Oxyacetylene Welding, Alternative Gases for Oxyfuel Welding.
Solid-State Welding; in Solid-State Welding Considerations, Solid State-Welding Processes.
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Other Fusion-Welding Processes. Weld Quality and testing Weldability. Design Considerations in
Welding.

Welding Technology Workshop (- :¥) 20203212 alull Ll 65 Jaie

The student should practice Welding Technology; Safety considerations, shop practicing Fusion
Welding; Arc welding (AW), Oxyfuel gas welding (OFW). Solid-State Welding; Diffusion
welding (DFW), Friction welding (FRW), and Ultrasonic Welding (USW). Apply different Weld
Joint of different, types of Joints, types of Welds. Resistance-Welding. Oxyfuel Gas Welding;
Oxyacetylene Welding, Oxyfuel Welding. Solid-State Welding. Inspections of welding defects
and welding quality.

Engineering Materials Testing (+=3:3) « Y+ Y+ YYAY fwdighl 315t jamd
Principles of statics including equilibrium and static equivalence. Determination of moment
and force resultants in slender members. Introduction to mechanics of deformable bodies:
concepts of stress and strain, classification of materials behavior, stress-strain relations and
generalized Hooke's law. Applications to engineering problems involving members under
axial load, torsion of circular rods and tubes, bending and shear stresses in beams, combined
stresses in beams, combined stresses, deflection of beams, buckling of columns, Methods of
materials testing. Tensile testing, Compression testing, Torsion tests, Impact tests, Hardness
tests, Wear testing, Fatigue testing. Non-destructive testing: PT, RT, UT,.. Equipment and
procedures of testing. Standards, codes and references.

Engineering Materials Testing Laboratory (3-0 :1) s Y« Y« YYYY ddigll Slgall jomd yuses

Structural analysis of materials. Photo-electrical and thermo-electrical effects analysis.
Chemical, mechanical and electrical properties of materials, strength, tensile and impact
testing, hardness testing, non destructive testing and inspection for detecting cracks and flaws;
UT, PT, RT, DT, ...

Mechanical Measurements («—¥ :¥) «+ Y+ Y4 Y YAY £S5 oluld)

Principles of linear measurements, linear measurements, standards for measurements (metric and
inch), tools of measurements, venires and micrometer angel measurement, combination set, gauge
blocks, inspection tools and gauges, dial indicating gauge, surface finish measurements, layout
tools, surface plate, angle plate, v-blocks, layout technigques, puncher, dividers.

Mechanical Measurements Laboratory (3—0:1) « ¥« ¥« YYAY &SGSCadt Ol dll s

Measuring lengths with tape, metal rulers, calipers and micrometers, measuring angles with
protractors combination sets, use of gauges blocks, comparing dimensions and flatness with dial-
indicating gauge. Layout using tools and templates.

Nontraditional Manufacturing 020202290 3 (1-6) &uidl 6 aradl 3 b

Introduction to advanced manufacturing machines, where is no Sharp tool is needed,
classification, specification, components and process diagram, operation of those machines,
electrodes. Mechanical Energy Processes; Ultrasonic Machining, Water Jets Processes,
Nontraditional Abrasive Processes. Electrochemical Machining Processes; Electrochemical
Machining, Electrochemical Deburring and Grinding, Thermal Energy Processes; Electric
Discharge Processes, Electron Beam Machining, Laser Beam Machining, Arc-Cutting Processes,
Oxyfuel-Cutting Processes. Chemical Machining; Mechanics and Chemistry of Chemical
Machining, CHM Processes. 3d Printing. Application for each subject in a specialized work shop

August, 2017 H.S




agdpailldal )l acaly
AL-BALOA'APPLIED UNIVERSITY

Al-Balga’ Applied University Agoag el clal Il Realy

149V ale s

and Application Considerations. Safety considerations.

Production Workshop -1 :¥) « Y+ Y. YYV) zls] fase
An integrated assembly/design practical whole work using machines and technologies studied in
previous courses including fabrication and assembly.
Training (s <ol aalal A :F) Y0¥ 0YYay gl

Equivalent to (280 hours) of field training targeted to emphasize the ability of students to apply
the theories in the real world of the profession.
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