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Concept of Stress Equilibrium of Rigid Bodies
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Concept of Stress

| Shearing Stress Examples
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Fig. 1.16 Bolt subject to single shear. Fig. 1.18 Bolt subject to double shear.
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EXAMPLE 1.6

Bar width = 35 mm, thickness = 10 mm

Determine max. average normal stress in bar when
subjected to loading shown.
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Challenging Problem P1.1

A stainless steel tube with an outside diameter of 60 mm
and a wall thickness of 5 mm is used as a compression
member. If the normal stress in the member must be
limited to 200 MPa, éetermine the maximum load P that

the member can support.

CORRECT

P...=172.8 kN
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Challenging Problem P1.2

O
A 2024-T4 aluminum tube with an outside diameter of 90 mm

will be used to support a 285 kN load. If the normal stress in
the member must be limited to 165 MTDa, determine the wall

thickness required for the tube.

- 659 MM

FOR THE FULL COURSE ,CHECK OUT: http://Lnx-org-in/



EXAMPLE 1.10

Determine:

* average normal stress

» average shear stress

acting along section planes a-a, and section plane b-b.
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a b 20 mm

b 60°

20 mm

Depth and thickness = 40 mm X 40 mm
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Factor of Safety
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Qatar University

Department of Mechanical & Industrial Engineering

MECH 223
Solid Mechanics #1 PROBLEM 1.46

TUTORIAL

PROBLEM 1.45

Three 18-mm-diameter steel bolts are to be
used to attach the steel plate shown to a
wooden beam. Knowing that the plate will
support a 110-kN load and that the ultimate
shearing stress for the steel used is 360 MPa,
determine the factor of safety for this design.

steel used is 360 MPa, and that a factor of
O safety of 3.35 is desired, determine the
required diameter of the bolts.

\l\’\ B d=208mm

Three steel bolts are to be used to attach the
steel plate shown to a wooden beam.
Knowing that the plate will support a 110-kN
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Stress on the rod ?
(type & Value)

Stress on the pin ?

(type & Value)
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80 kN

30 mm

/ The joint is fastened together using two bolts. |

Determine the required diameter of the bolts if the

40kN failure shear stress for the bolts is Tp.; = 350 MPa.
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PROBLEM 1.2 Age =
Two solid cylindrical rods 4B and BC are welded together at B and loaded
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A pin C and a round aluminum rod
at B support the rigid bar BCD. If
the allowable shear stress for the
pin is 50 MPa, what in the

minimum diameter required for the €9j =0 f '
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1.37 Link BC is@mm thick, has a width w =@mm, and is made of
a steel with a 480-MPa ultimate strength in tension. What is the

safety factor used if the structure shown was designed to support
a 16-kN load P?
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1.38 Link BC is 6 mm thick and is made of a steel with a{(450-MPa
ultimatg strongt_ll in tension. What should be its width w if the
structure shown is being designed to support a 20-kN load P with

a factor of safety of 37
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P1.3 Two solid cylindrical rods (1) and (2) are joined together at flange B 1
and loaded with loads of P = 70 kN and Q = 50 kN as shown in Figure. If the
normal stress in each/rod must be limited to 210 MPa, determine the

minimum diameter required for eachrod. SENT =0 l
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