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Problems on TORSION Type 1 : To find Power Transmitted by shaft {When Diameter of shaft is given} Prob 1.Find the power transmitted by a shaft of 25mm diameter running at 400 rpm. Take  Allowable shear stress for shaft material as 65 N /mm2 .  {Ans:P=8.35 Kw}    Prob 2. A solid shaft of diameter 60 mm is running at 150 rpm. Find the power that can be  transmitted by the shaft if permissible shear stress is 80 N /mm2 Maximum torque is likely to  exceed 30% more than mean torque. {i.e. Tmax=1.30 T average}  { Ans:P=40.84 Kw}      Prob 3. Find the power that can be transmitted by a hollow shaft having external diameter  200mm and internal diameter 120 mm. The shaft is running at 110 rpm. Allowable shear  stress for the material is 63 Mpa.Maximum torque is likely to exceed 20% more than mean  torque.  { Ans:826.78 Kw}    Prob 4.A hollow shaft of external and internal diameters as 100mm and 40mm is transmitting  power at 120 rpm. Find the power it can transmit if the shearing stress is not to exceed 50  Mpa.  { Ans:120.13 KW}    Prob 5 Find the Power that a solid shaft of 100 mm diameter running at 500 rpm can transmit  ,if angle of twist is 1. 50 in a length of 2m.G=70 GPa.  { Ans:471 KW}    Prob 6.A hollow shaft of external and internal diameters as 80mm and 40mm is required to  transmit torque from one pulley to another. What is the value of torque transmitted, if the  angle of twist is not to exceed 10 in a length of 2 meters. Take modulus of rigidity as 80  GPa.  { Ans:T= 2.63 × 103 N − mm }    Prob 7. What is the torque induced in a solid circular shaft of diameter 50 mm rotating at 100  rpm , if the permissible shear stress is not to exceed 75 MPa.  { Ans: T orque = 1.84 × 106 N − mm }    Prob 8. A solid circular shaft of 30 mm diameter is subjected to a torque of 250 N-M causing  an angle of twist 3.740 in a length of 2m. Determine the modulus of rigidity of the material of  the shaft.  { Ans:



G = 96.73 × 103 N /mm2



} 
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Type 2: To find the diameter/diameters of shaft Prob 1: A solid steel shaft has to transmit 100 KW at 160 r.p.m. Taking allowable shear stress as 70  MPa, find the suitable diameter of the shaft. the Maximum torque transmitted in each revolution  exceeds the mean by 20%.  { Ans:d=80 mm}    Prob 2: Select a suitable diameter for a solid circular shaft to transmit 200 HP at 180 rpm. The  allowable shear stress is 90 N /mm2 and allowable angle of twist is 10 for every 5m length of shaft . Take  C/G = 0.82 × 105 N /mm2   { Ans: d from fs=................, d from angle=....................., suitable diameter=..................... }    Prob 3: A shaft is transmitting power of 50.5 kw at 120 rpm. if the shear stress is not to exceed 40  MPa,find the suitable diameter of the shaft.  { Ans:d=80 mm}    Prob 4: A solid shaft is subjected to torque of 1.6 KN-m. Find the necessary diameter of the shaft, if the  allowable shear stress is 60 Mpa. the allowable twist is 10 for every 2m length of shaft c=80 Gpa.  { Ans:d=51.4,d=61.6}    Prob 5: A shaft is transmitting 100 kW at 180 r.p.m if the allowable shear stress in the shaft material is  60 MPa, determine the suitable diameter for the shaft. The shaft is not to twist more than 10 in a  length of 3 meter. G=80 GPa.  { Ans:d=103.8}    Prob 6: A shaft has to transmit 105 KW at 160 rpm. If the shear stress is not to exceed 65 N /mm2 and in  the length of 3.5m must not exceed 10 , find the diameter of the shaft. Take C= 8 × 105 N /mm2   { Ans: }    Prob 7. A solid circular shaft of 100 mm diameter is transmitting 120 kW at 150 r.p.m. Find the  intensity of shear stress in the shaft.  { Ans:fs=39 MPa}                                Developed By : Shaikh sir’s Reliance Academy, Near Malabar Hotel, Station road, Kolhapur
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==========================Hollow Shaft======================================      Prob 8. A hollow shaft is to transmit 200 kW at 80 RPM. If the shear stress is not to exceed 60 MPa and  internal diameter is 0.6 of the external diameter, find the diameter of the shaft.  { Ans:D=132 mm,d= 79.2 mm}    Prob 9: A hollow shaft of diameter ratio ⅗ is required to transmit torque of 61465 N-m. the shear stress  is not to exceed 63 MPa and twist in a length of 3m diameter is 1.40 Calculate the minimum external  diameter satisfying these conditions Take G=84 Gpa.  { Ans: }    Prob 10: A hollow shaft is required to transmit a torque of 36 kN-m. The inside diameter is 0.6 times  the external diameter. Calculate both diameters if the allowable shear stress is 83 MPa.  {Ans: D=............, d=.................. }    Prob 11: A hollow shaft is required to transmit a torque of 40 kN-m. The inside diameter is 0.5 times  the external diameter. Calculate both diameters if the allowable shear stress is 50 MPa.  {Ans: D=............, d=.................. }



 



Torque to transmit from Power



T =



60.(P ) 2Π N



× 106 × o.f . …...N-mm



  Where,  T= Torque to be transmitted  KW= power to be transmitted in KW  { Ans: convert HP into KW …. H .P . × 1.34 = KW }  N= R.P.M of the shaft  O.f.= Overload factor { Ans: if not given in problem take 1}   When it is given that max torque is 20% more than mean torque then of=1.20    



Torsional strength equation T J



=



fs r



=



cθ l
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Π (D 4 32



− d 4) )



fs= Shear stress (N/mm2 ) r =radius of shaft (mm) C or G= modulus of rigidity (N/mm2 ) π θ = Angle of twist (radians) deg × 180 l = length of shaft (mm) { Ans:1m=1000 mm}
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