'S.J;jj\L_QJ.AJGJJAJ

u.u‘)ﬂ\ BJLAM QJ.Mj CJ)AA

all ) and / duigll 3

daa ol) cila glza
4\:\.“:\_).35\ salall k_ﬂ.njxm
das gll oyl g 3) gadl Bas gl) aslds
3aa gl £ g i
basles o R 4
Baagll Jay BME-214 rala
O sl
ECTS clilaiil 4 [ (aslas
- O s
SWL (dslu / p
Ao Al Adlal)
SEM) 100 O 4
paa gl (g gia 2 pdeadill sl yal) Jucadl) 1
Ay 5y Juigdl 4181
5aa g ild Yise sib deal S | i@uokerbala.edu.i
o e S o a.alyasari@uokerpala.equ.li
> - A9 AN y q
daa gl) wild aal D<Ml daa gl A8 cBA e | ol g
Ban gl uda Viae ool deal 2 | i@uokerbala.edu.i
o e S Q. a.alyasari@uokerpala.equ.li
(G0 Do £ ‘;-’JJ-\SSY‘ Yy q
&l
231) ) _gall vl \ s
S gl Al = e A
Agalal) Aiall laie &y 4 13/12/2025 eyl o3, 1.0

s AY Claa gl aa A
6 DAY A jall 3 sall ae A8l

doubad) clullaialf Bas g 2 oY il Al el
A jidial) ciludhaial) Bas g 2 Y o) Jadl)




Lald ) cly giaal) g alail) geilid g 5 gl Cila]
A5 )Y il sinall g alail) il g Al Hall sakall Calaad

Lo ddai yall wnal sall 5 Soal) Calall dnigy Ledalii ) 5 o) gall ale Clanlil agd (0 pgiSa 5 Adlall aulad
- A Jads )

o)) SN i ae A3le Ll A a5l sl ) sall Auali g dpuigl) o) sall 2aa3 )

RXONREN RS NP FAPY KRN

- Ao Ol de ) el ASEN pas
m\b-\:\j ::\‘ﬂmi oplaall i)l Al Filatiall bl
At sl LSSl Gl sl
Nk s Lwal 53 5 Lol 5il il gl
Al 5 dual 53 5 de ) il rlaal ) |
A all 3 sl

> < £ 0 1 <«

o A Aatigl) (5obee (ld USE (n Apsig KI5 A8 s s s e 6,0 ]
Bas it alal) s e il g
daallsle) o aa srasall lalia¥) B Jgla Z0Y owdig aaaill Adee gukad e 358l 2
Al pall salall alaill il iia | ae ol Loy W a5 Al 5 Aall 5 dpe Laial) 5 AN 5 dpallal) Jal gall 5 ALl 5 Aalall

' )

Indicative content includes the following.
-Introduction into materials science
Materials Science and Engineering.

Why Study Materials Science?
Classification of Materials

Primary and secondary bonds.

Atomic Structure

Number of atoms

Atomic Bonding in Solids

Al Y il giaal
Aald Y Gl sl Types of bonds in materials

Types of atomic and molecular bonds
Metal-crystal network.

Atomic or lonic Arrangements

Crystal Structures of metals

The Face-Centered Cubic (FCC) Crystal Structure
The Body-Centered Cubic Crystal Structure (B.C.C).

The Hexagonal Close-Packed Crystal Structure (HCP).

Density Computations—metals




Single Crystals
Polycrystalline Materials
Nanocrystalline Solids (Amorphous) (16hrs)

- Introduction into Mechanical behavior
Tensile testing
Engineering Stress-Strain Curve
Shear testing
Hardness
Fatigue test
Some problems (8hrs)

- Introduction into Polymer
Fundamentals of Polymer Science and Technology
Importance of polymers
Polymerization
Degree of Polymerization and Molecular Weight
Linear, Branched, and Cross-Linked Polymers
Network Polymers
Copolymers
Arrangements of polymer unite (mers)
Crystallinity
Polymer Crystals
Plastics (12hrs)

- Introduction into Ceramics
Classification of ceramic materials
Properties of ceramics:

Structures of Crystalline Ceramics

Types of ceramics




A-Traditional Ceramics
B-New Ceramics
Glass
Methods of producing ceramics:
Bio ceramics
Examples for Bio ceramics (12hrs)
- Introduction into Composites materials
Technology and Classification of
Composite Materials
Metal Matrix Composites

Ceramic Matrix Composites

Polymer Matrix Composites (8hrs)
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Delivery Plan (Weekly Syllabus)
kil e s zlgidll

Material Covered

Week 1

Introduction into materials science
Materials Science and Engineering.
Why Study Materials Science?

Classification of Materials

Week 2

Primary and secondary bonds.
Atomic Structure

Number of atoms

Atomic Bonding in Solids
Types of bonds in materials

Types of atomic and molecular bonds

Week 3

Metal-crystal network.

Atomic or lonic Arrangements

Crystal Structures of metals

The Face-Centered Cubic (FCC) Crystal Structure
The Body-Centered Cubic Crystal Structure (B.C.C).

Week 4

The Hexagonal Close-Packed Crystal Structure (HCP).
Density Computations—metals

Single Crystals

Polycrystalline Materials

Nanocrystalline Solids (Amorphous)

Week 5

Introduction into Mechanical behavior
Tensile testing
Engineering Stress-Strain Curve

Shear testing

Week 6

Hardness
Fatigue test

Some problems

Week 7

Mid-term Exam

Week 8

Introduction into Polymer

Fundamentals of Polymer Science and Technology




Importance of polymers

Polymerization

Week 9

Degree of Polymerization and Molecular Weight
Linear, Branched, and Cross-Linked Polymers
Network Polymers

Copolymers

Week 10

Arrangements of polymer unite (mers)
Crystallinity
Polymer Crystals

Plastics

Week 11

Introduction into Ceramics
Classification of ceramic materials

Properties of ceramics:

Week 12

Structures of Crystalline Ceramics
Types of ceramics
A-Traditional Ceramics

B-New Ceramics

Week 13

Glass
Methods of producing ceramics:
Bio ceramics

Examples for Bio ceramics

Week 14

Introduction into Composites materials
Technology and Classification of

Composite Materials

Week 15

Metal Matrix Composites
Ceramic Matrix Composites

Polymer Matrix Composites

Week 16

Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1

Lab 1: Sample Preparation for Microscopic Inspection

Week 2

Lab 2: Microscopic Inspection for specimen

Week 3

Lab 3: Tensile Test




Week 4 Lab 4: Hardness Test
Week 5 Lab 5: Fatigue test
Week 6 Lab 6: Impact Test
Lab 7: Properties of Engineering Materials
with Regular Shapes
Week 7 -Bulk density
- Specific weight:
- The porosity
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1-  (Engineering metallurgy, part 1) Higgins, Raymond A.-
Engineering Metallurgy - Applied Physical Metallurgy-
. Elsevier (1993).
A gllaal) galll k
: o 2-  (Engineering metallurgy, part 2) Higgins, Raymond A.- e
Engineering Metallurgy - Applied Physical Metallurgy-
Elsevier (1993).
1-The Science and Engineering of Materials,
Seventh Edition, Donald R. Askeland, University of
Missouri—Rolla, Emeritus, Wendelin J. Wright,
Bucknell Univers, 2016.
) gaill . . . . t
sl oo 2-Materials Science and Engineering =
An Introduction,
William D. Callister, Jr. and David G. Rethwisch,
2010
Lig sy ddigad) [ https://www.sanfoundry.com/
Silajal) Jakads
de gara i il cladall (7) oy g
) - Jliae B 90 - 100 aaia gl
. G-l [FENRIES 80 -89 sad ) (any aa o giall (358
i) 4 " :
<50 100) g 3 70-79 Ada pale bl oo ol e
-4 s Lo sia 60 - 69 8mS ) g an gl e (S5 Jale
o - 4lS J e 50 - 59 aad) (e A0V 0l iy Jaal)
de ganall Juid FX-dad [ (Aallaad) 28) il (45-49) T siaad) LBV ST daall (e 3y el sllas
(0-49) F-Jad wl (0-44) Csthaall Janll (ga 8 S daaS

Aaadler G e ¢ Jlall Jass Slo) SV 5l e ALK Al e Ji5 51 0.5 oo Ay il Okl 55 3 cladladl ca 5 i
54 ) 54.4 Adle S ot Lein « 55 () 54,5 ddle, liligll )5 el Ji8" e oaladl) ane Al dadadl A" aa gl Jaadll 81
oDlef eaia sall A Cay D () s Apbea) (ledtall) Ladlad) Ao 5 da siaall Ciladlall e,




