Lecture No. 38, 39 & 40

Subject:  Problems involving 

    dry friction
Objectives of Lecture:

· To show how to analyze the equilibrium of rigid bodies subjected to the dry friction 
Types of Friction Problems 

In general, there are three types of mechanics problems involving dry friction, depending on how many unknowns are involved and how many equilibrium equations are available.

Type-I: Equilibrium

	Total number of unknowns = Total number of available equilibrium equations


For example, let us consider a problem of this type, as shown in Fig.1.

Fig.1

There are 6 unknowns (NA, FA, Bx, By, NC, FC)

 There are 6 Equil. Eqs. (3 from each member)

Important:

For making sure that the bars will remain in equilibrium, the following should be satisfied:

FA ≤ 0.3 NA and Fc ≤ 0.3 Nc
Type-II: Impending Motion at All Points

	Total number of unknowns = Total number of available equilibrium equations + Total number of available frictional equations 

(F =μ N)


For example, let us consider a problem of this type, as shown in Fig.2

Fig.2

There are 5 unknowns (NA, FA, NB, FB, θ)

  There are 3 Equil. Eqs. + 2 Frictional Eqs. (FA= 0.3NA & FB= 0.4NB)
Type-III: Impending Motion at Some Points

	Total number of unknowns < Total number of available equilibrium equations + Total number of frictional equations or conditional equation for tipping


For example, let us consider a problem of this 

type, as shown in Fig.3.

Fig.3

There are 7 unknowns (NA, FA, Bx, By, NC, FC, P)

  There are 6 Equil. Eqs. (3 from each member) + 1 Frictional Eq*. + 1 Frictional conditional Eq*.

*Note

If A is under impending motion and C is in stable equilibrium condition

FA = 0.3 NA and Fc ≤ 0.5 Nc
If C is under impending motion and A is in stable equilibrium condition

FA ≤ 0.3 NA and Fc = 0.5 Nc
From the above observation it is clear that the 7 unknowns will satisfy 8 equations.

Numerical Examples

· Try the solved examples from Book
(Examples 8–1 to 8 –6, page 385 to 390)

· Unsolved Examples

PAGE  
9

