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Equilibrium of Rigid Bodies
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Concept of Stress
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Shearing Stress Examples

Single Shear

Double Shear
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Fig. 1.16 Bolt subject to single shear.
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Problem # 1 o
o solid cylindrica s AB and BC are welded together at B and loaded 6
as shown. Knowing that I’ 30 mm and 42 = 50 mm, find the average YDA" C N

normal stress at the midsection of (@) rod 4B, (b) rod BC.
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1.7 Each of the four vertical links has

an 8 x 36-mm uniform rectangular

cross section, and each of the four

pins has a 16-mm diameter.

Determine the maximum value of the A
average normal stress in the links 0.25 m
connecting (a) points B and D, (b)

points C and E.
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Problem 1

Two solid cylindrical rods AB and BC are welded together at B and loaded as shown \ > Cl" 8 C‘i) S
Knowing that the average normal stress must not exceed
50 MPa in either rod. - £o MP | .
< ° P = -125-125 6o = —I76 KV
Determine: RC

The smallest allowable values of the diameter d1 and d2
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Problem 2 /ﬁﬂfﬂ%

Link BD consist of a single bar 30 mm wide and 12 mm
thick. Knowing that each pin has a 10 mm diameter

Determine: the maximum value of the average normal
stress in link BD if (a)0=0

(b) 6 =90
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Problem 3

Determine: The diameter of the largest circular hole that can be punched into a sheet of polystyrene 6
mm thick, knowing that the force exerted by the punch is 45 KN and that 55 MPa average shearing stress
is required to cause the material to fail.
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P1.3
Two solid cylindrical rods (1) and (2) are

joined together at flange B and loaded with A
loads of P =70 kN and Q = 50 kN as shown o
in Figure. If the normal stress in each rod | — -50 -50 —F° =
must be limited to 210 MPa, determine the R
minimum diameter required for each rod.
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EXAMPLE 1.6

Bar width = 35 mm, thickness = 10 mm o— _ Hta x _ BC
Determine max. average normal stress in bar when Mo A A
subjected to loading shown.
‘f—_) qﬁ — - 30 * (© = .
12 kN £ N . 4N N 22 kN 0035 %0 0o |
35 mm 9 kN 4 kN
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. Two solid cylindrical rods AB and BC are
welded together at B and loaded as shown in @
Fig 1. Determine the magnitude of the force P

for which, the tensile stress in rod AB is twice
the magnitude of the compressive stress in rod

75mm
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Stress on an Oblique Plane Factor of Safety
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