'Shear Stress

- 2.1 Shear Stress:

applied load P consists of two equal and
"_:go pposite parallel forces not in the same line (as in
“Fig 2.1), then there is a tendency for one part of the
)ody to slide over or shear from the other part
ross any section LM.

cross-section at LM measured parallel to the load
hen the average shear stress T = P/A. N/m2
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Fig. 2.1

v



_ EE392 - MECHANICAL
COMPONENT

o 2.2 Complementary Shear Stress

e Let ABCD (Fig 2.2), be a small
A - rectangular element of sides x,y,
T T and z perpendicular to the figure.
y Let there be a shear stress T acting
on planes AB and CD.

v C » Itis clear that these stresses will
T form a couple (t.xz)y which can
only be balanced by tangential
forces on planes AD and BC (any
normal forces which exist will
balance out in pairs). These are
known as complementary shear
stresses.

Let T' be the complementary shear stress induced on planes AD and BC.
Then for equilibrium (tT.xz)y=(t'.y2z)x, i.e. T'=T showing that every shear
stress is accompanied by an equal complementary shear stress on
planes at right angles.

A

Fig 2.2

2
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Example 1. A flange coupling joining two sections of shaft is required to
transmit 250 kW at 1000 r.p.m.. If six bolts are to be used on a pitch
circle diameter of 14 cm, find the diameter of the bolts. Allowable mean
shear stress 75N/mm2.
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2.3 Shear Strain. Shear strain or slide ¢, and can be defined as the change
(n the right angle. It is measured in radians and (s dimensionless
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2.4 Modulus of Rigidity For elastic materials shear strain is
proportional to the shear stress producing it within certain limits.

The ratio Shear Stress / Shear Strain is called Modulus of Rigidity, i.e.

G =t/¢ N/mm2
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g 2.5 Strain Energy

Within limit of proportionality stress is proportional to strain, and
Strain energy (U) = Work done in straining

= 1/2(Final couple) x( Angle turned through)

For a gradually applied stress (work done is proportional to shaded
areain Fig. 2.5),
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| “Prob 1. pg 33 Estimate the force required to punch out circular blanks 6 cm
" diameter from plate 2 mm thick. Ultimate shear stress = 300 N/mmz2.
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2.6 Torsion — Circular Shafts
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