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Open Calculator 

Open Calculator 

Open Calculator 

List of 10 Strength and Stress Formulas

Strength and Stress 

1) Bending Stress in Cotter of Cotter Joint 

fx

ex

2) Compressive Stress in Socket of Cotter Joint given Diameter of Spigot and of
Socket Collar 

fx

ex

3) Compressive Stress in Spigot of Cotter Joint Considering Crushing Failure

fx

ex

σb = (3 ⋅
L

tc ⋅ b2
) ⋅ (

d2 + 2 ⋅ d4

12
)

75.91516N/mm² = (3 ⋅
50000N

14mm ⋅ (48.5mm)
2
) ⋅ ( 40mm + 2 ⋅ 80mm

12
)

σcso =
L

(d4 − d2) ⋅ tc

89.28571N/mm² =
50000N

(80mm − 40mm) ⋅ 14mm

σc1 =
L

tc ⋅ d2

89.28571N/mm² =
50000N

14mm ⋅ 40mm
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4) Compressive Stress of Spigot 

fx

ex

5) Shear Stress in Cotter given Cotter Thickness and Width 

fx

ex

6) Shear Stress in Socket of Cotter Joint given Inner and Outer Diameter of
Socket 

fx

ex

7) Shear Stress in Spigot of Cotter Joint given Diameter of Spigot and Load 

fx

ex

σc1 =
L

tc ⋅ d2

89.28571N/mm² =
50000N

14mm ⋅ 40mm

τco =
L

2 ⋅ tc ⋅ b

36.81885N/mm² =
50000N

2 ⋅ 14mm ⋅ 48.5mm

τso =
L

2 ⋅ (d4 − d2) ⋅ c

28.40909N/mm² =
50000N

2 ⋅ (80mm − 40mm) ⋅ 22mm

τsp =
L

2 ⋅ a ⋅ d2

26.59574N/mm² =
50000N

2 ⋅ 23.5mm ⋅ 40mm
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8) Tensile Stress in Rod of Cotter Joint 

fx

ex

9) Tensile Stress in Socket of Cotter Joint given Outer and Inner Diameter of
Socket 

fx

ex

10) Tensile Stress in Spigot of Cotter Joint given Diameter of Spigot, Thickenss
of Cotter and Load 

fx

ex

σtrod =
4 ⋅ L

π ⋅ d2

66.24555N/mm² =
4 ⋅ 50000N

π ⋅ (31mm)
2

(σtso) =
L

π

4 ⋅ (d2
1 − d2

2) − tc ⋅ (d1 − d2)

59.69551N/mm² =
50000N

π

4 ⋅ ((54mm)
2

− (40mm)
2) − 14mm ⋅ (54mm − 40mm)

(σtsp) =
L

π⋅d2
2

4 − d2 ⋅ tc

71.77338N/mm² =
50000N

π⋅(40mm)2

4 − 40mm ⋅ 14mm
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Variables Used

a Gap between End of Slot to End of Spigot (Millimeter)

b Mean Width of Cotter (Millimeter)

c Axial Distance From Slot to End of Socket Collar (Millimeter)

d Diameter of Rod of Cotter Joint (Millimeter)

d1 Outside Diameter of Socket (Millimeter)

d2 Diameter of Spigot (Millimeter)

d4 Diameter of Socket Collar (Millimeter)

L Load on Cotter Joint (Newton)

tc Thickness of Cotter (Millimeter)

σb Bending Stress in Cotter (Newton per Square Millimeter)

σc1 Compressive Stress in Spigot (Newton per Square Millimeter)

σcso Compressive Stress In Socket (Newton per Square Millimeter)

σtso Tensile Stress In Socket (Newton per Square Millimeter)

σtsp Tensile Stress In Spigot (Newton per Square Millimeter)

σtrod Tensile Stress in Cotter Joint Rod (Newton per Square Millimeter)

τco Shear Stress in Cotter (Newton per Square Millimeter)

τso Shear Stress in Socket (Newton per Square Millimeter)

τsp Shear Stress in Spigot (Newton per Square Millimeter)
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Constants, Functions, Measurements used

Constant: pi, 3.14159265358979323846264338327950288
Archimedes' constant

Measurement: Length in Millimeter (mm)
Length Unit Conversion 

Measurement: Force in Newton (N)
Force Unit Conversion 

Measurement: Stress in Newton per Square Millimeter (N/mm²)
Stress Unit Conversion 
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Check other formula lists

Forces and Loads on Joint
Formulas 

Joint Geometry and Dimensions
Formulas 
Strength and Stress Formulas 
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