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Identify the Type of  Joints and its 
Application

Source:Slideshare.net
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Knuckle Joints

❑ Two or more rods subjected to tensile and compressive forces are fastened 

together.

❑ Their axes are not in alignments but meet in a point.

❑ The joint allows a small angular moment of one rod relative to another.

❑ The joint allows a small angular moment of one rod relative to another

❑ Applications: Elevator chains, valve rods, etc
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Design of Knuckle Joints

Source:Researchgate.com

Knuckle Joints
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Let P = Load carried by the rods,

d = Diameter of the rods,

dp  =Diameter of Knuckle Pin

t=Thickness of Single Eye

t1  =Thickness of Double Eye.

D= Outside diameter of eye 

σt = Permissible tensile stress for the rods material

τ = Permissible shear stress for the cotter material

σc = Permissible crushing stress for the cotter material

Design of  Knuckle Joints
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            Diameter of Circular Rod

Parameter to be 
calculated

Stress Induced Equation

Diameter of rod (d): Tensile stress 
(σt)

Knuckle Rod

Source: Researchgate.com
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Parameter to be 
calculated

Stress Induced Equation

Diameter of knuckle 
pin (dp)

Direct shear 
stress (τ)   

            Diameter  of Knuckle Pin

Knuckle Pin

Source:Researchgate.com
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Source:: Internet

Parameter to 
be calculated

Stress Induced Equation

Thickness of 
single eye (t)

(i)Crushing stress(σc) or 
bearing pressure (Pb)

(ii)By proportion

Single Eye

Source: Researchgate.com

            Thickness of single eye
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Parameter to be 
calculated

Stress Induced Equation

Thickness of fork 
(t1)

(i)Crushing 
stress(σc) or 
bearing 
pressure (Pb)

(ii)By proportion

            Thickness of fork (t1)

Double Eye

Source:Researchgate.com
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Parameter to be 
calculated

Stress Induced Equation

Outside diameter 
of eye (D)

(i)Tensile 
stress(σt)

(ii)Direct shear 
stress (τ)

 Outside diameter of eye (D)

Double Eye

Source:Researchgate.com
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Parameter to be 
calculated

Stress Induced Equation

Stress in fork (i)Tensile 
stress(σt)

(ii)shear stress (τ)

 Stress in fork

Stress Distribution of Knuckle Joints

Source:Researchgate.com
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Assesment-1

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. 
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    • https://www.machinedesign.com/archive/article/21817862/best-
sites-on-the-web

• https://www.machinedesignonline.com

• https://www.quora.com/What-are-the-websites-a-machine-
design-lover-should-visit

• https://imechanica.org/files/theories%20of%20failure.pdf
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