
Quiz 12 – Failure in Drills 

A drill rig has a shaft with a length of L and a diameter of d. The shaft experiences a 

compressive force of 1.5P and an applied torque of 𝑇 =  𝑃𝑑/4. The Young’s modulus is 80 GPa 

and the shear modulus is 30 GPa. 

a) If the material is ductile with a yield stress of 𝜎𝑦, use the maximum shear stress theory 
(MSS) to find the maximum value of P that can be applied. (in terms of 𝜎𝑦 and d)

b) If the material is brittle with failure stresses of 𝜎𝑈𝐶 = 4𝜎𝑈𝑇, find the maximum value of P that

can be applied. (in terms of 𝜎𝑈𝑇 and d)
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(a) One positive and one negative principal stress
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(b) One positive and one negative principal stress

→ use Mohr’s criterion
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