
330:148 (g) Machine Design 
Assignment: 2 Stress Strain Calculations 

To be submitted by September 10, 2007 
 
Answers for the problems are given. 
 
1. A tensile force of 9500 N is applied to a 12 mm dia round bar. Compute the direct 

tensile stress in the bar. Calculate the total deformation if the original length of the 
bar is 3600 mm. The bar is made from steel with a modulus of elasticity of 207 GPa.  
[84.0 MPa, 1.46 mm] 

2. A punch is attempting to cut a slug as noted in the drawing. The material is a sheet of 
aluminum 0.060 in thick. Compute the shearing stress in the aluminum when a force 
of 52 000 lb is applied by the punch. [Ans. 80,094.687 psi] 

 

 
 
3. Calculate the amount of torque in a shaft transmitting 750 W of power while rotating 

at 183 rad/s. (Note: this is equivalent to the output of a 1.0 hp, 4-pole motor operating 
at 1750 rpm.) [4.10 N-m] 

4. Calculate the torque on a shaft transmitting 1.0 hp while rotating at 1750 rpm. [36.0 
lb-in] 

5. Calculate the maximum torsional stress in a shaft having a diameter of 10 mm when it 
carries a torque of 4.10 N-m. [20.9 MPa] 

6. Compute the torsional shear stress due to a torque of 88.0 lb-in in a shaft having a 
0.40 in diameter. [Ans. 7003 psi] 

7. Compute the angle of twist of a 10 mm dia shaft carrying 4.10 N-m of torque if it is 
250 mm long and made of steel with G = 80 GPa. Express the result in both radians 
and degrees. [0.013 rad, 0.75 deg] 

8. A mild steel bar of 12 mm diameter is subjected to an axial load of 50 kN in tension. 
Find the magnitude of induced stress. If the length of the bar is 1 m and the modulus 
of elasticity of the material of the bar is 2 × 105 MPa, find the elongation of the bar. If 
Poisson’s ratio for the material of the bar is 0.3, find the change in the diameter of the 
bar. [442.09 MPa, 2.21 mm, -0.007956 mm] 

9. A steel wire 6 mm diameter is used for hoisting. 100 m length of wire is hanging 
vertically with a load of 1.5 kN being lifted at the lower end of the wire. The density 
of the wire material is 7.7 × 104 N/m3 and E = 2 × 105 MPa. Determine the total 
elongation of the wire. [28.44 mm] 


