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Two marbles, wireh of radius R and weight }f’{are placed inside
a hollow thin-walled tube of diameter D. Note that D < 4R, so
that only one marble touches the floor. Find the minimum

weig HMIhc tube such that it will not turn over. All surfaces
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a N
Equilibrium in three-dimensional bodies

Types of Connection Reaction Number of Unknowns

One unknown. The reaction is a force which acts away
from the member in the known direction of the cable.

Dive Aon is Knoon
Wadm\‘\‘wo‘a s /\o+.

/ One unknown. The reaction is a force which acts
perpendicular to the surface at the point of contact.

smooth surface support
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Types of Connection Reaction Number of Unknowns

@) - B
1
‘ / One unknown. The reaction is a force which acts
E 8 perpendicular to the surface at the point of contact.
e

roller (azw*b

4)
FZ
Three unknowns. The reactions are three rectangular
‘ force ¢ components.
F

" ’ No retol on)
ball and socket L0A5 ’\> ra . \'V\-\‘ ..;v
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Types of Connection

Reaction

Number of Unknowns

(5

single journal bearing

Types of Connection

s
FZ
F,

T T

Reaction

Four unknowns. The reactions are two force and two
couple-moment components which act perpendicular to
the shaft. Note: The couple moments are generally not
applied if the body is supported elsewhere. See the
examples.

Number of Unknowns

(6)

single journal bearing
with square shaft

Five unknowns. The reactions are two force and three
couple-moment components. Note: The couple moments
are generally not applied if the body is supported
elsewhere. See the examples.

(M

single thrust bearing

Five unknowns. The reactions are three force and two
couple-moment components. Note: The couple moments
are generally not applied if the body is supported
elsewhere. See the examples.

Copyright ©2013 Pearson Education, publishing as Prentice Hall

Ch. 5 Page 6

oy




Page 24

Monday, February 13, 2017 12:55 AM

| __TASI=S2 Supporsfor Rid B Sbjetd to Tose OmendenalFocoSysems

Types of Connection Reaction Number of Unknowns
M,
®) $
F . .
) p Five unknowns. The reactions are three force and two
e Uy couple-moment components. Note: The couple moments
y y

are generally not applied if the body is supported

single smooth pin elsewhere. See the examples.

M.

5 3 Fl . .
& 4 Aol F Five unknowns. The reactions are three force and two
— - - couple-moment components. Note: The couple moments
' (3 F > are generally not applied if the body is supported

A% & elsewhere. See the examples.

single hinge M,
Types of Connection Reaction Number of Unknowns

10
& g
! F, Six unknowns. The reactions are three force and three
M p couple-moment components.
. = J

F,
Pl
fixed support /K
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The journal bearings support the ends of the shaft. (5) This pin is used to support the (esn)d of the strut used on a
tractor.

Copmmes 2013 Pearscn Eihsstan pabdabong o5 Pentie Hot

This thrust bearing is used to support the drive shaft on a
of an earth grader to its frame. (4) machine. (7)

Coppght 2013 Prarsen Exdacation, putiisbire m Prentice Hatl
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~

Y A vertical force of 80 Ib acts on the crankshaft.
Determine the horizontal equilibrium force P
that must be applied to the handle and the x, y, z
components of force at the smooth journal
bearing 4 and the thrust bearing B. The bearings
are properly aligned and exert only force
reactions on the shaft.
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f z The member is supported by a pin at 4 and cable BC. If the load at
D is 300 Ib, determine the x, y, z components of the reactions at

these supports.
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