The axle of the freight car is subjected to wheel loading of 20 kip. If it is
supported by two journal bearings at C and D, determine the maximum
bending stress developed at the center of the axle, where the diameter is 5.5
in.
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The shaft is supported by a smooth thrust bearing at A and smooth journal
bearing at D. If the shaft has the cross section shown, determine the absolute
maximum bending stress in the shaft.

4(} mm
\ 25 mm
A_mL -
U 75 m 0.75 m~
3 kN

Shear and Moment Diagrams: As shown in Fig, a.

Maximom Moment: Due to symmeltry, the maximum moment occurs in region BC
of the shaft. Referring to the free-body diagram of the segment shown in Fig. b.

Section Properties: The moment of inertia of the cross section about the neutral

axis is
1 =7 (004 - 0.025) = 1.7038(10"° ) m"
Absolute Maximum Bending Stress:
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The wood beam has an allowable shear stress of  Ta,= 7 Mpa. Determine the
maximum shear force V that can be applied to the cross section.
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The wood beam has an allowable shear force of V= 100 kN. Determine the
maximum shear stress_Talg in the cross section.
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The box beam is made from four pieces of plastic that are glued together as
shown. If the glue has an allowable strength of 400 Ib/in’, determine the

maximum shear the beam will support.

i L—0.25 in.
- 5.5in.

B

= 1‘—2{6}(5.253) . %(5.5){4353} = 23231 in’

0Oy = A" = 2.5(6)(0.25) = 3.75in’

The beam will fail at the glue joint for board £ since (2 is a maximum for this board.

. T -
Zo A T 23.231(2)(0.25)

V =12301b = 1.24 kip Ans,
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The box beam is made from four pieces of plastic that are glued together as
shown. If V=2 kip_ ,determine the shear stress resisted by the seam at each of

the glued joints.

= %{6}(5.253) - % (5.5)(4.75%) = 23231 in*

Qp = VA" = 2.5(6)(0.25) = 3.75in’
4 = 2.5(5.5)(0.25) = 3.4375

VO  2(10°)(3.75)
It 23231(2)(0.25)

T

= 046 psi

_VOa _ 2010%)(3.4375)
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Determine all forces and moment on the cross section of a—a.

QI-1 sa cecds  Vy=200 b
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The 1-in.-diameter rod is subjected to the loads shown. Determine all forces
and moment on the cross section of A-B plane.
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maximum shearing stress.
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maximum sheari mng stress.

460 MPa
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