Example 6.C.3 - Solved

Given: A crate weighing W rests on a rough incline, with the coefficient of static friction between
the crate and the incline being ps = 0.6. A force P acts on the crate in a direction that is parallel
with the incline.

Find: Determine the minimum force P required to hold the crate in equilibrium. Does this loading
correspond to impending tipping or slipping of the crate?

Since we are looking for the smallest force P to hold the crate in position, the impending motion
of the crate will be down the incline (either sliding or tipping). For impending motion down the

incline, the friction forces at A and B must point up the incline to oppose the impending motion,
as shown in the above FBD.

Equilibrium:

N F =P+ f,+ f5—Wsind=0 (1)

D F, =N, +Ny—Weost=0 (2)

> M = Ny(2b)- P(2b)+Wsin6(2b) - Wcosd(b) =0 3)
Assume tipping (about corner A): N, =0 (fA # ,LlSNA) 4
(3),(4) = £k, =%(23in9—cos9)=0.2W (5)
Assume slipping: f,=u¢N  and fp= UGN, (NB #* 0) (6)
(1.(2).(6) = By, =Wsinb—pg(N ,+Np)=W (sind - pgcosd) = 0.120 (7)
Conclusion:

We want to prevent BOTH slipping and tipping. Therefore, we choose the LARGEST of the two
values for P: P P”.p =0.2W . The impending motion is tipping.
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