Lecture No. 28, 29, & 30

Subject:  Frames and Machines  

Objectives of Lecture:

· To analyze the forces acting on the members of frames and machines composed of pin-connected members
Frames and Machines

· Frames and machines are two common types of structures which are often composed of pin-connected multi-force members
· Frames are generally stationary and are used to support loads
· Machines contain moving parts and are designed to transmit and alter the effect of forces
Procedure for Analysis

I. Free-Body Diagram

· Draw the FBD of either the

a)  entire structure, or

b)  a portion of the structure, or

c)  each of the members of the structure

The choice should be made so that it leads to the most direct solution of the problem

· Forces common to two members which are in     contact act with equal magnitude but opposite sense on the respective FBD of the members

II. Equations of Equilibrium
· Apply the equations of equilibrium (i.e. ΣFx  = 0, ΣFY  = 0, ΣMO = 0) to each of the FBDs considered for the analysis of the structure

· There will be one extra equation of equilibrium for each of the hinge joints in the FBD 

(i.e. ΣMabout the hinge joint  = 0)

Numerical Examples

· Try the solved examples from Book
(Examples 6–9 to 6 –21, page 288 to 302)

· Unsolved Examples

	6-67

Determine the force P needed to hold the 20-lb block in equilibrium.

 
	


	    6-74

The compound beam is supported by a rocker at B and is fixed to the wall at A. If it is hinged (pinned) together at C, determine the reactions at the supports.
	


	6-75

Determine the horizontal and vertical components force at pins A and C of the two-member frame.


	


	6-79

Determine the horizontal and vertical components of force that pins A and C exert on the two member arch.


	


	6-89

The two-member structure is connected at C by a pin, which is fixed to BDE and passes through the smooth slot in member AC. Determine the horizontal and vertical components of reaction at the supports.


	


	6-103

Two smooth tubes A and B, each having the same weight, W, are suspended from a common point O by means of equal-length cords. A third tube, C, is placed between A and B. Determine the greatest weight of C without upsetting equilibrium.


	


	6-109

If each of the three uniform links of the mechanism has a length L and weight W, determine the angle θ for equilibrium. The spring which always remains vertical, is unstretched when θ = 0°.
	

	6-127

The structure is subjected to the loading shown. Member AD is supported by a cable AB and roller at C and fits through a smooth circular hole at D. Member ED is supported by a roller at D and a pole that fits in a smooth snug circular hole at E. Determine the x, y, z components of reaction at E and the tension in cable AB.
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