[bookmark: _GoBack]Combined stress loading

1. A strut of diameter 25 mm and length 2m carries an axial load of 20kN. The ultimate compressive stress of the material is 350MPa and its modulus of elasticity is 150GPa. Find (a) the compressive stress in the material, (b) the factor of safety in operation, (c) the change in length of the strut.   

2. A tube of length 1.5m has an inner diameter 50mm and wall thickness of 6mm. When subjected to a direct tensile load of 75kN the length is seen to increase by 0.55mm. Determine (a) the tensile stress in the material, (b) the factor of safety in operation if the ultimate tensile strength of the material is 350MPa, (c) the modulus of elasticity of the material.  

3. A steel bar of length 2.5m and linear expansivity 12x10-6 °C-1 undergoes a rise in temperature from 15°C to 250°C. What will be its change in length?   

4. A rigidly held tie bar in a heating chamber has a diameter of 60mm and is tensioned to a load of 150       kN at a temperature of 15°C. What is the initial stress in the bar and what will be the resultant stress when the temperature in the chamber has risen to 50°C?   Take  E = 200GNm-2  and   α =12 x 10-6  °C-1 .


5. A rigidly fixed strut in a refrigeration system carries a compressive load of 50kN when assembled at a temperature of 20°C. The initial length of the strut is 0.5 m and its diameter is 30mm. Determine the initial stress in the strut and the amount of compression under load. At what operating temperature will the stress in the material have fallen to zero? Take  E =150 GNm-2  and   α =16 x 10-6  °C-1  

6. A steel spacing bar of length 0.5 m is assembled in a structure whilst the temperature is 20°C. What will be its change in length if the temperature rises to 50°C? What will be the stress in the bar if free expansion is prevented? Take  E = 200 GPa and   α =12 x 10-1  °C-1 1  °C   


7. A copper bar is rigidly fixed at its ends at a temperature of 15°C. Determine the magnitude and nature of the stress induced in the material (a) if the temperature falls to -25 °C, (b) if the temperature rises to 95°C. Take  E = 96 GPa and α =17 x 10-1°C-1.  
 
8. A steel tie bar of length 1m and diameter of 30mm is tensioned to carry load of 180kN at a temperature of 20 °C. What is the stress in the bar and its change in length when tensioned? What will be the stress in the bar if the temperature rises to 80°C and any change in length is prevented? Take  E = 200 GNm-2  and   α =12 x 10-6  °C-1.   

  
9. A metal component of initial length 600mm undergoes an increase in length of 0.05mm when loaded at a temperature of 18 °C. Determine, (a) the tensile stress in the component when fi rst loaded, (b) the temperature at which the stress will be zero if the component is rigidly held at its extended length. Take  E = 120GPa and   α =15 x 10-6  °C-1   for the component material.  

10. A brittle cast iron bar is heated to 140°C and then rigidly clamped so that it cannot contract when cooled. The bar is seen to fracture when the temperature has fallen to 80°C. What is the ultimate tensile strength of the cast iron? Take  E =120 GPa and α =10 x 10-6  °C-1.   
