
MECH 343 Theory of 

Machines I 

Lecture 11 

Time: _ _ W _ _17:45 - 20:15 



Example  
• In the four bar link  crank 2 is riven by 

input torque M12 and external load P = 

120lb @ 220° acts at point Q on link 4. For 

this position, find all the forces and 

reactions for the link to be in equilibrium 

1. Draw FBD of link 3 

2. Draw FBD of link 2 

3. Draw FBD of link 4, using P and direction 

of F34 (partially known from F43 in step 3) 

and moment along O4, find a, b moment 

arms and then find F34 direction and mag 

4. Using F34, and P, draw force polygon to 

find F14, both direction and magnitude 

5. Substitute this in steps 1 and 2 to find F43, 

F23, F32, and F12. 

6. Using moment about O2, find moment arm       

C and then find M12 in magnitude and 

direction 
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• In the slider crank, external load P = 100lb horizontal acts at point Q on link 4. block B is 

8X3in and the pin is centrally located. Q is 1in above the center line. Determine the torque 

M12 to hold the mechanism in static equilibrium. Ignore gravity forces 

1.  Draw FBD of link 3 and since 2 force, show F23 and F43 (direction partially known) these 

tell us the LOA F34 on link 4 and F32 on link 2. 

2. Draw FBD of link 2 with LOAs for F32 and F12 (direction partially known from step 1 

3. Draw FBD of link 4, magnitude of F14 unknown but  to ground. 

Link 4 is 3 force member so, F34 and P LOAs should intersect and 

the point will be where F14 will be 

4. Draw force polygon, with P and LOA 

of F34, and F14, to get their direction 

and magnitude 

5. In steps 1 use F34 = - F43 = F23, and in 

step 2 use F23 = - F32 = F12. 

6. Using moment about O2, find moment 

arm h (4”) and then find M12 in 

magnitude and direction 
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