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Design Of Knuckle Joint Various components in Knuckle design



1. Single eye or Rod end



2.Double eye or Forked end
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3. Pin



4.Collar



5.Taper pin or split pin



Developed By : Shaikh sir’s Reliance Academy, Near Malabar Hotek kop          Contact :[email protected] 



www.mechdiploma.com Diagram For design Procedure



Notations P  =  Tension in Rod d =  diameter of rod d1 = diameter of pin d2 = Outer diameter of eye d3 = diameter of Pin head t = thickness of rod end (single eye) t1 = thickness of forked end (double eye) t2 = thickness of Pin head and thickness of collar * Design steps Step 1. Design of Rod (d) -               *Tensile failure P = Area x Stress                         P = Π4 d2 × f t                                  Find d.
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Step 2. Decide other dimensions using emperical relations    Dia. of knuckle pin =                                 d1 = d Outer dia of eye =                                     d2 = 2d Dia. of knuckle pin head & collar           d3 = 1.5 d Thickness of single eye or rod end          t = 1.25 d Thickness of fork                                     t1 = 0.75 d Thickness of pin head                              t2 = 0.5 d Step 3. Check stresses in pin  Double shear failure of pin,                         P = 2 × Π4 d21 × f s                   Find fs



fs
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    Step 4. Check stress in single eye  (1) Shear failure P = ( d2 – d1 ) x t x fs



Check fs



Developed By : Shaikh sir’s Reliance Academy, Near Malabar Hotek kop          Contact :[email protected] 



www.mechdiploma.com (2) Tensile failure P = A  x Stress = ( d2 – d1 ) x t x ft                           Check ft



(3)  Crushing failure P = (d1 x t ) x fc



check fc
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www.mechdiploma.com Step 4.Check stresses in forked end or double eye  (1) Shear failure -  P = 2 (d2 – d1 )  x  t1 x  fs



check fs



(2) Tensile failure -  P = 2(d2 -d1) x t1 x ft



check ft



(3) Crushing failure -  P= 2 (d1 x t1 )   x  fc



check fc
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Failure



Equation



To find



Rod



Tensile



P = Π4 d2 × f t



d=



Decide other dimensions



Emperical relations



 d1 = d d2 = 2d. d3 = 1.5 d t = 1.25 d t1 = 0.75 d t2 = 0.5 d



d1,d2,d3,t,t1,t2



Check Pin



Double shear



P = 2 ×



Check single eye (Rod end)



Shear



P = ( d2 – d1 ) x t x fs



fs check



Tensile



P = ( d2 – d1 ) x t x ft



ft  check



Crushing



P = (d1 x t ) x fc



fc check



double Shear



P = 2 (d2 – d1 )  x  t1 x  fs



check fs



tensile



 P = 2(d2 -d1) x t1 x ft



check ft



Crushing



 P= 2 (d1 x t1 )   x  fc



check fc



Check double eye (Fork end)



Π 4



d21 × f s



fs check



Question 1. Explain the design procedure of the Knuckle joint..                         8 Marks (2 Marks for sketch and 1 mark for each step max 6) Draw main diagram and write all steps of design {No need to show small failure diagrams unless asked specifically}
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Summer 2012 Question 2. Explain with sketch what are the modes of Knuckle pin failure.          4 Marks



3.Design a knuckle joint to connect two mild steel bars under a tensile load of 25 kN. The allowable stresses are 65 MPa in tension, 50 MPa in shear and 83 MPa in crushing. [Ans. d = d1 = 23 mm ; d2 = 46 mm ; d3 = 35 mm ; t = 29 mm ; t1 = 18 mm] Example 4. Design a knuckle joint to transmit 150 kN. The design stresses may be taken as 75 MPa in tension, 60 MPa in shear and 150 MPa in compression. Solution. Given : P = 150 kN = 150 × 103 N ; σt = 75 MPa = 75 N/mm2 ; τ = 60 MPa = 60 N/mm2 ; σc = 150 MPa = 150 N/mm2 Design of rod  d = 50.4 say 52 mm Ans. Emperical relations d 1 = d = 52 mm d 2 = 2 d = 2 × 52 = 104 mm Developed By : Shaikh sir’s Reliance Academy, Near Malabar Hotek kop          Contact :[email protected] 



www.mechdiploma.com d 3 = 1.5 d = 1.5 × 52 = 78 mm t = 1.25 d = 1.25 × 52 = 65 mm t 1 = 0.75 d = 0.75 × 52 = 39 say 40 mm t2 = 0.5 d = 0.5 × 52 = 26 mm Shear failure of pin τ = 150 × 103 / 4248 = 35.3 N/mm2 = 35.3 MPa stresses in single eye σt = 150 × 103 / 3380 = 44.4 N / mm2 = 44.4 MPa τ = 150 × 103 / 3380 = 44.4 N/mm2 = 44.4 MPa σc = 150 × 103 / 3380 = 44.4 N/mm2 = 44.4 MPa Stresses in double eye σt = 150 × 103 / 4160 = 36 N/mm2 = 36 MPa τ = 150 × 103 / 4160 = 36 N/mm2 = 36 MPa σc = 150 × 103 / 4180 = 36 N/mm2 = 36 MPa 5.Design a knuckle joint to connect two mild steel bars under a tensile load of 25 kN. The allowable stresses are 65 MPa in tension, 50 MPa in shear and 83 MPa in crushing. [Ans. d = d1 = 23 mm ; d2 = 46 mm ; d3 = 35 mm ; t = 29 mm ; t1 = 18 mm] 6.A knuckle joint is required to withstand a tensile load of 25 kN. Design the joint if the permissible stresses are : σt = 56 MPa ; τ = 40 MPa and σc = 70 MPa. [Ans. d = d1 = 28 mm ; d2 = 56 mm ; d3 = 42 mm ; t1 = 21 mm] 7] Design a knuckle joint for tie rod of circular c/s to sustain maximum pull of 70 kN. Ultimate strength of mt. against tearing is 420 N/mm2 & Ultimate shear stress 300 N/mm2. The pin mt. Has ultimate tensile & shear strength has 510 N/mm2 & 396 N/mm2.  Take F.O.S. = 6 .
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