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MODDLING THN ACTION OF TO}iCES IN TWO-DIMENSIONAL ANALYSIS

I

ofContact and Force Action on Body to Be Isolated

1. l'lexible cable, belt.
chain. or ropc 
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Force cxertcd b-v
a flexible cable is

T always a tension away
- - - f from the body in the
n-.fu direction of the cable.g
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3- Smooth surfaces

\

- 
-t, Contact force is

,Y compressive and is

, ,  /  normal  t t . r  the sur lace.

3. Rough surfaces

\-
\

Rough surface* are
p' capable ofsupporting',,t"4 

a tangcnt.ial compo-
; --*-{ nent F rfr"ictional

R { - force) as well as a
'-.r normal component

N .}Iofthe resultant
coltact force 8.

a Rrrller str'P{)rt 
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ffi:". ,/ - y'' ,wK _tr
Roller', rocker, or ball
support transnrt$ a
compres-*ive {brce
nonnal tn the
sr"rpporting surfaee.
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NT ,,

{
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"i Freely sliding guide
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ffi

,-4---.
l 'm l

Collar or slider fi'ee to
I  I  l l  movea longsmooth

It. j  U gtr ides; can support

X ,f. 
' force normal to guide

I : onlv.
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ew
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MODELING THE ACTION OF FORCES IN TWO-DIMENSIONAL ANALYSIS (cont.)

Type of Contact and Force Origin Action on Body to Be Isoiated

6. Pil connection Pin free to turn A freely hinged pin
connection is capable
olsupporting a force
in any direction in the
plane normal to the
pin axis. We may
either show two
components R, and
8" or a magnitude J?
aird direction 6. A pin
not free to turn also
supports a couple M.

Pin not free to turn

7. Built-in or fixed support A built-in or fixed
support is capable of
supporting an axial
force tr', a transverse
force V (shear force).
and acoupleM
(beuding moment) to
prevent rotation.

8. Gravitational attraction The resultant of
gravitational
attraction on all
elements of a body of
mass m, is the weight
W = m& and acts
toward the center of
the earth through the
center mass G.

W=rn {

9. Snrine action
Linear Nonlinear

Neutral f F
Posrfion I - ,, lHardening

;  
l  I t = R I  I  i' . i_r*, " / i i, '

%4,w{,r"J l7 '' //'
)  L- -x  z t :1"" - *

Spring force is tensile
if spring is stretched
and compressive if
compressed. For a
linearly elastic spring
the stilTness & is the
force required to
deform the spring a
-unit distance.
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Type of Contaet and Force Origin Action on Body to Be Isolated

L Member in conlact with snrooth
surface, or ball-suppofted rnember

%
rx !'orce must be normal to the

{ 
tr, surface and directed toward

\ \ the member.

- '-:
,&

r  l N  . Y

.1. Member in contact z
with roush
surface 

- 
6$\

, .  € ! \

%\re'/
l C '

.4".. ; ?he possibility exjsts for a

\ \j firrce F tanpJent to the surtirce
Ur ' 'j - (lriction force) to aet on the

\j@r nrember, as well as a normal
6 .. force N.

' r  t N  '

' *. Roller or wheel support z
with lateral

,. constraint

@
A lateral force P exerted by ihe
gu.ide on the wheel can exist, in
addition to the normal force N.

{. Ball-and-socket joint

@'rc.
! '

{ \ '
\ " - t .

'";r1k
,  

'1'R,

A ball-and-socket joint free to
pivot about the center ofthe

,, ball can support a force R with
r l . ,- '1 

a l l  three components.

Fixed connection (embedded qr weldedl

* h . zreL\
&*\
K,__-fl.;-

l\ 
t ln addition to three cornponents

\, \ offoree, afixed connection
\ \ can supPort a couPle M

^t.<\ , represented by its three
f i .  \ _ , - , , !

r ,o45"* " ". 
components'

f  \ .  1 f r ,  a
r q j i

M- .'t '..' ' 'r- 
l'7,

I 6. Thrust-bearing support
z

@
Thrust bearing is capable of
supporting axial force fio as
well as radial forces 8" and R'
Couples M, and M. must, in
some casea. be agsumed zero
in order to pror"ide statical
determinary.
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