
Static Shear Test



Shear: it’s the state of sliding of apart of the body

which lies on a side of section on the rest of the

body which lies on the other side.

داحعلىيقعالجسممنلجزءإنزلاقفيهايحدثالتيالحالههي

.مالجسمنالآخرالجانبفييقعالذيالجسمبقيةعلىقطاعاته

Types of Shear:

1- Due to Tension or Compression (Direct Shear)

2- Due to Bending

3- Due to Twisting or Torsion



1- Due to Tension or Compression (Direct Shear)
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3- Due to Twisting or Torsion

وعمودالموتورادارةاعمدةمثلالمنشاتبعضفىالالتواءيحدث-1
.الطائرةمروحة

لاقانزودورانعنهينشأقصلقوىالمقطعيتعرضالالتواءحالةفى-2
.الاخرالمقطععلىمحورهحولالمقطعيناحد

T

L

D

θ

(For Linear Stage Only)



Where:

τ : Shear stress (For Linear Stage Only)

T: Applied torque (The moment due to torsion makes

deformation in the body which can be represented by θ)

L: length r: Radius (D/2)

θ: Angle of twist (rad) rad = deg x (π/180)

J: Polar moment of inertia (عزم القصور الذاتي في الدوران) 

J =Ix+ Iy = (π/32)D
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Shear modulus of rigidity (G): It is the property of a

material to resist any type of deformation due to shear. It

represents the stiffness of material in shear. For most

materials E =2.5 G. القصقوىبفعلللتشكلالمادةمقاومة
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Shear stress distribution:

Solid section Hollow section 
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Ductile materials (Steel) Brittle materials (Cast iron)

Right section

Shear strength < Tensile strength

ى لا تتحمل المادة اجهادات القص و يحدث الكسر ف

مستوى عمودى على محور العينة

Helicoidal section

Tensile strength < shear strength

لا تتحمل المادة اجهادات الشد ويحدث الكسر على

مع المستوى الذى عليه 45ºمستوى يميل بزاوية

اقصى اجهاد قص اى مع محور العينة

Failure shape:



1- Shear stress  at proportional limit (τp.l)

2- Shear modulus of rigidity (G)

3- Modulus of resilience (MR)



4- Modulus of toughness (MT)

5- Ductility

Lf = J θmax G/Tmax



6- Modulus of rupture in shear (τmax)

For solid sections For hollow sections

Ductile material Brittle material

t = thickness = (D-d)/2

r = mean radius = D+d/4


