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1.a- Importance of Studying the Properties and Tests of Materials
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- The study of engineering materials, their properties and their tests is one of the most
important topics for the civil engineer, whereas more than 90% of the cost of the project is in
the price of raw materials and materials used in the construction.
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- Good engineering materials produce engineering project with great economic feasibility
and has a great ability to withstand the time against the damage and failure.
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-The tests play a large function as they provide the engineer with the required information to
determine the properties of the materials used.
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1.b- Types of Engineering Materials

Engineering materials are divided into five basic divisions:

1- Metallic materials (inal) 3] gal) o) ) A8
2- Ceramics Slia) s ) ga

3- Composite materials 43S 44 ) g4

4- Semi-conductors ™ la ga obadil

5- Polymers < el 2

1.c- General Properties of Engineering Materials

The General Properties of Engineering Materials are Divided into:

1- Physical Properties




Physical properties include knowledge of the properties of the material in terms of
dimensions, color, shape and specific weight and volume and others.
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2- Mechanical Properties

Mechanical properties which are related to the behavior of engineering materials under
the effect of different loads.
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3- Chemical Properties

Chemical properties related to the chemical composition of the material and resistance to
corrosion.
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4- Thermal Properties

Thermal properties are properties that show the effect of heat on materials, thermal
conductivity, expansion and contraction ;
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5- Electrical Properties

Electrical properties are the characteristics by which the electrical resistance of the material
is determined and the knowledge of conductivity and electrical insulation
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1.d- Mechanical Properties

It’s the behavior of the material under static and dynamic loads
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- Types of loading:

1- Static load (Soliwy/ Jrandl
In which the load on the specimens gradually and slowly until reaching the maximum
load value such as tensile, compression, bending and shear test.
522l s Jlaal Jie Jeaatll 5 poall i) ) g sl i (a5 i )35 adsall e Jpanl) 48 ) 55,
oadll g cliai¥l g Jaracall

2- Dynamic load (Swelintt/ Lraadl
Loads of vibration or shock, and the duration of the loading is short (loading is sudden
such as loads of roads and the rotation of machines and earthquakes).
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3- Repeated load _Siaff fraail
The load is repeated many times, such as the load of bridges
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(plasticity) 4 gall) - (elasticity) — adgall -
(malleability) 4 gkl - (Ductility) 4 shaaal -
(brittleness) hualil) - (hardness) — s33lall -
(strength) da glial) - (stiffness)  4dlall -
(resilience) a2l - (toughness) — Adlial) -
(durability) 3 aa Jaadll - (endurance)  Juiay) -

1.e- Classification of materials testing J/se// </ Ldd/ duiai

1- With respect to object. sisall (L&l e
(1-a) Commercial or quality control tests 2 sall Javia <l jLia) gl 4y jlaill <l Ly
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(1-b) Research tests 4dias &l jlas)
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(1-c) scientific tests 4xle <l jlas)
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2- With respect to place of testing.
(2-a) field testing
(2-b) laboratory testing

3- With respect to general method of attack.
(3-a) Tests on a full structure size adall aaall Lasall jlaal
(3-b) Test of model of the structure Liiall (paa (uliiag 73 500 HLidl ol
(3-¢) Tests of specimens cut from full structure Lii) (e casdad 4ie a0 a1y
(3-d) Tests on raw materials Laiall Leie dinw Al Alal) 3 sall (e e SLadl oy

4- With respect to the usability of materials after testing. Jbas¥) s salall alsdiod) pse o) aladiodld ik
(4-a) Destructive test.
(4-b) Non-destructive test.

5- With respect to rate of load application. 4u=ll e Jieaill Jazdl Wil

(5-a) static tests (the load applied over a short time and gradually so that the effect of
changing load is negligible).

(5-b) Dynamic tests (the load is suddenly applied).

6- With respect to No, of times of load application. Jwesill < e 2al 4pilly
(6-a) single load application
(6-b) load is applied many times (fatigue tests). 3! jLaal




1.f- Codes and Specifications
1- Codes <5<
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2- Specifications <iliw/gal/
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Testing machines Jwhiay) Clasla -1
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