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PROBLEM 8.60

A 10° wedge is forced under an 80-kg cylinder as shown. Knowing that
*Cow'B the coefficient of static friction at all surfaces is 0.25, determine the force

P
w P for which motion of the wedge is impending.

SOLUTION
FBD Cylinder: W = (80 kg)(9.81 mis?) = 784.8 N

i (EM,=0: F-F=0 K=k )

£ —{}s — - 7
L/éQZMD—O. dNg —dN 4+ W = 0, N‘4—NB+\/—”3 /o

SO Ny> Ny Fpron 5 Fpoe
£a
d . slip impends first at B. Fy = g, Ny = 0.25N,
t; K 2 : . _
o \\l " (( =M, = 0: (rcos30°) Ny — (rsin30°)W — r(1+ sin30°)(0.25Np) = 0
N \ L

x Ny = 1.01828% = 799.15 N

note d = "30 = f3r Fy = 025Nz =199.786 N
784.8 N

=125225N

From (2) above, N, = 799.15 N +
2 Y Ve

From (1), F; = Fp = 199.786 N ’
/" SF,=0: N~ (1252.25 N)cos10° + 199.786 N sinl0° = 0

FBD Wedge:
o N = 119853 N

7
=3 0° 1252.25N . .
= ~ Impending slip F¢ = u, Ne = 0.25(1198.53 N) = 299.63 N

199.256 N X ZF, =0: P -299.63 N - (199.786 N)cos10°

—(1252.25 N)sin10° = 0

2
P=714N ~20.0° <
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