SetllA

SeT 10A

o q"-m—o—o—ﬁumchm—ﬂ—-ﬁ PROBLEM 6-1 01

1 ) N

T acting on member ABD.

240N
‘ For the frame and loading shown, determine the components of all forces
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SOLUTION
Free body: Entire frame:
(S em—t=— [Bom—=i
360N 240N
C
ﬁ,l
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0“/|IMA =0: E(1Zcm)—(360NMIS5cm)— (240 N33 cm) =0
E=+I1110N

+_XF,=0: A +1110N =0
A, =—1110N
+|ZF,=0: A, —360N-240N=0
A, = +600N

A1 kN—=

11 kN-—«

=600N " <




Free body: Member CDE:

V)EM=0: (1110N)24cm)-D, (12cm)=0
D_=+2220N

PROBLEM 6.101 (Continued)

Free body: Member ABD:
From above: D =222 kN—4

4

£)IMy=0: D (18cm)-(600 N)(6cm)=0
D,=+M0N D, =20N'4

6o 8 B . 3F,=0: B,+20N-1110N=0
4_Nﬁ b %zﬁn B=-1110N B =111 kN4
(1ION fo—sole~ [Bom—rf

bem +ZF,=0: B, +200N+600N =0

=-800N B, =800N, 4
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PROBLEM 6.141

The tongs shown are used to apply a total upward force of 45 kN on a pipe cap.

Determine the forces exerted at I? and F on tong ADF.

SOLUTION

FBD whole:

ﬁ %ﬂ 4 (Tan

\\

By symmetry.

SO

=M, =0
—=IF. =0
IZF, =0:

(75 mm)D — (100 mmu22.5kN)y=0

D=300kN-— <

F=37.5kN™[3269" «4




PROBLEM 8.38

Two identical uniform boards, each of weight 40 N, are temporarily leaned
against each other as shown. Knowing that the coefficient of static fiction
between all surfaces is 0.40, determine (a) the largest magnitude of the
force P for which equilibrium will be maintained, (5) the surface at which

motion will impend.

SOLUTION
Board FBDs:

Assume impending motion at C, so

F. =puN. =04N,

FBD II: QI.M,:O: (ILSmN—(2m)F— (075 mY40 N)=0
[1.5m—0.42m)N=(0.75 mH40 N)
or N =42857TN

and F=04N,. =17.143 N




'ZFl:O: NI-FC:O

Ny =F. =171 43N
%F, =0: -Fp-4N+N,=0

Fy =N, - 40N =2857N

Checkformotion at B o - 281N 0167 <, OK, nomotion.
N, 118N
FBD I LIM, =0 QmNy+(LSm)F,- (075 m)(P+40N) =0
p QONILIBNHISmIBSTN)

0.75m
=11429N




PROBLEM 8.38 (Continued)

Check for slhip at A (unlikely because of P):
+IF =0: F,-Ny=0 o F,=N,=17.43N

%F,=0: N,-P-0N+F,=0

or N, =11A29N+40N -2857N
=48.512N
Then Q-M_MSH;:
N, 851N
OK, no slip =» assumption is correct
Therefore
(a) P, =1143N 4

(B) Motion impends at C 4




=120°

SAMPLE PROBLEM 8.8

A flat belt connects pulley A, which drives a machine tool, to pulley B, which
is attached to the shaft of an electric motor. The coeffictents of friction are
m, = 0.25 and my = 0.20 between both pulleys and the belt. Knowing that
the maximum allowable tension m the belt 15 600 Ib, determine the largest
torque which can be exerted by the belt on pulley A.

SOLUTION

Stnce the resistance to slippage depends upon the angle of contact b
between pulley and belt, as well as upon the coeffictent of static friction m,,
and siee m, 1s the same for both pulleys, slippage will occur first on pulley
B, for which b 15 smaller.

Pulley B. Using Eq. (8.14) with Ty = 600 b, m, = 0.25, and b = 120° =
2p/3 rad, we write



T, =600 Ib

Ty=35541b

Pulley A. We draw the free-body clagram of pulley A. The couple M, s
applied to the pulley by the machine tool to which it s attached and 15 equal
and opposite to the torque exerted by the belt. We write

+13My =0 M, - (600 Ib)(S tn) + (355.4 )8 tn.) = 0
My =19571b - fn. My=16311bf <

Note. We may check that the belt does not sltp on pulley A by computing
the value of m, required to prevent slpping at A and verifying that t s
smaller than the actual value of m,. From Eq. (8.13) we have

600 Ib

Ty
mb = lrlTl = h3.55.41b = 0524

and, since b = 240° = 4p/3 rad,

%pm, 0524 m = 0125 < 025
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M N PROBLEN 6.105
i : . . | .
0 For the frame and loading shown, determine the components of all
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- (o (,_\f yp forces acting on member ABD.
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PROBLEM 6.144
A 12-m length of railroad rail of weight 660 N/m is lifted by the tongs shown. Determine the
forces exerted at D and F on tong BDF.
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PROBLEM 8.39

|
‘ Knowing that the coefficient of static friction between the collar and the rod
is 0.35, determine the range of values of P for which equilibrium is maintained

(
E’ when #=50°and M =20N-m.
I | .‘//
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100 mm //

l %a 1684 N<P<308N 4
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Lf 100 mm —»
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PROBLEM 8.109 (onich i ivn by & mofor
| - Nor Shown v he j\'?ut)
A band brake is used o control the speed of a flywheel, mmatemaw. The
coefficients of friction are ff;=0.30 and £ = 0.25. Petersnc hemmmmntc
eat-emeiEaseHawiee! Ki0wing that P =45 N and that
lhe.ﬂwhcel 1s rotating counterclockwise at a constant speedy .,
(i) Which Side & belt expuviencud highet fowol oW
(i) Find ™wwmevicad valuo 0f tewsiow on fwo S

%) twe belh,
SO N, 554 Rrawer .




