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1) The bracket as shown in Fig.1 is to carry a load of 45 KN. Determine the diameter of the rivet if the shear 
stress is not to exceed 40 MPa. Assume all rivets of the same size.  

 

 

 

2) Find the value of P for the joint shown in Fig.2 based on a working stress of 100 MPa for the rivets. The 
four rivets are equal, each of 20 mm diameter. 
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Fig.3 

3) A bracket is riveted to a column by 6 rivets of equal size as shown in Fig.3. It carries a load of 60 KN at a 
distance of 200 mm from the center of the column. If the maximum shear stress in the rivet is limited to 
150 MPa, determine the diameter of the rivet. 
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Welded Joints 

1) A bracket, shown in Fig.1, is to carry a load of 10 KN. Find the size of the weld if the allowable shear 
stress is not to exceed 80 MPa. 

 

 

 

2) Fig.2 shows a welded joint subjected to an eccentric load of 20 KN. The welding is only on one side. 
Determine the uniform size of the weld on the entire length of two legs. Take permissible shear stress for 
the weld material as 80 MPa. 
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Fig.4  

3) A bracket is welded to the side of a column and carries a vertical load P, as shown in Fig.3. Evaluate P so 
that the maximum shear stress in the 10 mm fillet welds is 80 MPA. 

 

 

 

4) A bracket, shown in Fig.4, carries a load of 40 KN. Calculate the size of the weld if the allowable shear 
stress is not to exceed 80 MPa. 
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Belt drive 
 

1- Find the power that can be transmitted from a 200 mm pulley to a 400 mm one. The two pulleys 

are 1.5 m apart. The small pulley rotates at 900 rpm and the belt is 50 x 5 mm. You may assume a 

coefficient of friction between the belt and pulley of 0.3 and the belt weight 11 kN/m3. Let       

all  = 2 MPa for belt material. 

2- Find the number of V-belt required to transmit 2 kW from a motor running with 900 rpm and has 

a sheave diameter of 200 mm to 400 mm sheave 1.5 m apart. Assume   = 0.3, W = 11 kN/m3,    

A = 140 mm2, all  = 2 MPa, groove angle = 38o, service factor is unity. 

3- Find the number of 80 mm2 V-belts required to transmit 5 kW from a 200 mm sheave running 

with 900 rpm to another sheave 1 m apart with a reduction ratio of 3:1. The belt weight 11 kN/m3 

and has all  = 2 MPa. You may assume   = 0.3 and the groove angle is 38o. The service factor is 

1.2. 

4- Find the maximum power and its corresponding belt speed that can be delivered by a 50 x 4 mm 

flat belt with a least angle of contact 2.5 rad. If the following specifications are given              

all  = 2 MPa,   = 0.3, W = 10.5 kN/m3. 

5- Find the maximum power and its corresponding belt speed that can be transmitted through a      

V-belt drive. The drive specifications are:- 

 all  = 2.5 MPa  

 Belt cross-section are = 80 mm2 

 3 belts are used 

   = 0.3, 2  = 38o 

 Belt weight 11 kN/m3 

 Minimum angle of contact = 2.5 rad 

 Motor sheave diameter is 200 mm 
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