
  .Elaf JasimecAssist. L                                               aterialMStrength of                                    

1 
 

 

 

Chemical Engineering and Petroleum Industries 

 

 

 

 

 

 

 



  .Elaf JasimecAssist. L                                               aterialMStrength of                                    

2 
 

 

Course Syllabus: 

1- Definitions and Types of Stress and Strains 

Simple stress, Shear stress, Stress in cylinders, Simple strain, Thermal stress, 

Stress-strain diagram. 

2- Proportional Limits 

Elastic limit, Stiffness elasticity, Plasticity, Hardness and Working stress, 

Hook's law. 

3- Poissons ratio and Composite stresses 

Volumetric stress, Bulk Modulus, Thin walled cylinders. 

4- Shear and Bending Moments in Beams 

Deformation in beams, Equations of stress and momentum in beams, Curves of 

stress and moments in beams. 
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Definitions and Types of Stress and Strains: 

 

If applied force causes change in dimension that material is said to be under 

stress .This force per unit area is the measurement of stress .Higher  the force 

per unit area, higher is stress. Tensile and compressive stress are known as 

direct stress. Direct stress is denoted by Greek letter sigma (σ).   

σ (Stress)  = Force / Area     = F/A  

 where force in N and area in m
2  

Pascal (Pa).  1 N/m2 = 1 Pa 

  

There are three different nature of stress based on area of application. If the area 

is perpendicular to applied stress , then the stress can be tensile or compressive 

as per direction of force . 

For shear force ,area parallel to force is considered for calculation of stress 

,shear stress is denoted by Greek letter tau  (τ). 

 

Thus force can be tensile, compressive and shear. 

 

اذا سلطت قوه على مساحه معينه وغيرت في مقاسات النموذج فان القوه )نيوتن( / مقطع المساحة )متر  

 .مربع( يسمى اجهاد

 الى ثلاثة انواع اما اجهاد شد او سحب او مماس كما في التوضيح التالي: الاجهاد  ينقسم 
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=1342 
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