Distortion of Materials
Examples
1.  Calculate the average shear stress in a solid gudgeon pin of 30mm diameter if the load on the pin is 22kN.


2. A round bar has a length of 270mm and diameter 15mm.  A tensile load is gradually applied to the bar.  A load of 25kN causes an extension of 0.2mm.  Find the value of Young’s modulus of elasticity for the bar material.


3. A push rod has a diameter of 5mm.  At a certain point in the operation of the valve the force on the rod is 2.5kN.  Calculate the compressive stress in the rod.


4. A piston has a force of 4kN acting on the crown at TDC.  The cross sectional area of the connecting rod is 180mm2.  Calculate the compressive stress in the material.


5. A steel bar has a diameter of 50mm and is 1m long.  The bar supports a tensile load of 50kN.  Calculate the resilience in the bar if E=200GN/m2.


6. A cast iron cylinder has an outside diameter of 120mm and an inside diameter of 100mm, and supports a load of 100kN.  Find the compressive stress in the material.


7.  (
7m
) (
F
)A beam of length 7m is simply supported at each end and carries a concentrated load 3m from one end.  If the bending moment is 50kNm at the section where the load is concentrated, find the magnitude of the load and the reaction forces.
	
 (
A     3m
              
              B
)

Bending moment @ F = 50x103Nm
Forces up = Forces down
RA+ RB=F_(i)
Taking moments about A


Taking moments about B


Therefore:
RA+ RB=F






8. A beam is 200mm deep by 100mm wide and subject to a maximum bending moment of 300kNm.  What is the maximum stress?
 (
d=200mm
)

 (
b=100mm
)

9. A steel rectangular bar of thickness 12mm is bent into an arc until the steel yields at the top surface.  The yield stress of the material is 300MN/m2 and E = 200GN/m2.  Find the radius of curvature.






10.   A solid steel shaft has a diameter of 300mm and twits through 1˚ over a length of 5m while rotating at a speed of 100rev/min,  The value of G = 85 GN/m2.  Calculate the torque imposed on the shaft.



11.   A torque of 100Nm is applied to a shaft 2m in length.  The angle of twist is 0.5˚.  The value of G=85GN/m2.  Calculate the diameter of the shaft.





12.  (
100N
      200N
                300N
)A beam of length 5m is simply supported at the ends.  It carries concentrated loads of 100N, 200N and 300N at distances of 1m, 2.5m and 4 from one end, respectively.  Calculate the reaction forces.
 (
4m
) (
2.5m
) (
1m
)
 (
5m
)
 (
A
            B
)



13. Find the twisting moment of a solid shaft of diameter 100mm when the angle of twist is 0.75˚ over a length of 2m.  For the shaft material, G=100GN/m2.


14. A hollow shaft has an outside diameter of 350mm and an inside diameter of 250mm.  It transmits a torques of 400kNm.  Calculate the shear stress if G = 90GN/m2.
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