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1) Polar Modulus Formulas 
1.1) Diameter of Solid Shaft with known Polar Modulus Formula 

Formula

d = �
16 ⋅ Zp

𝜋
�

1
3

Example with Units

0.284m = �
16 ⋅ 4.5e-3m³

3.1416
�

1
3

1.2) Inner diameter of Hollow Shaft using Polar Modulus Formula 
Formula

di = � � do
4 � - �

Zp ⋅ 16 ⋅ do
𝜋

��

1
4

Example with Units

0.688m = � � 700mm
4
� - �

4.5e-3m³ ⋅ 16 ⋅ 700mm

3.1416
��

1
4

1.3) Polar Modulus Formula 
Formula

Zp =
J
R

Example with Units

0.0373m³ =
4.1e-3m⁴

110mm

1.4) Polar Modulus of Hollow Shaft Formula 
Formula

Zp =
𝜋 ⋅ � � do

4
� - � di

4
� �

16 ⋅ do

Example with Units

0.0045m³ =
3.1416 ⋅ � � 700mm

4
� - � 0.688m

4
� �

16 ⋅ 700mm
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1.5) Polar Modulus of Solid Shaft Formula 
Formula

Zp =
𝜋 ⋅ d

3

16

Example with Units

0.0045m³ =
3.1416 ⋅ 0.284m

3

16

1.6) Polar Modulus using Maximum Twisting Moment Formula 
Formula

Zp = �
T

τmax
�

Example with Units

0.0007m³ = �
28kN*m

42MPa
�

1.7) Polar Moment of Inertia given Torsional Section Modulus Formula 
Formula

J = Zp ⋅ R

Example with Units

0.0005m⁴ = 4.5e-3m³ ⋅ 110mm

1.8) Polar Moment of Inertia of Solid Shaft Formula 
Formula

J =
𝜋 ⋅ d

4

32

Example with Units

0.0006m⁴ =
3.1416 ⋅ 0.284m

4

32

1.9) Polar Moment of Inertia using Polar Modulus Formula 
Formula

J = R ⋅ Zp

Example with Units

0.0005m⁴ = 110mm ⋅ 4.5e-3m³

2) Torsional Rigidity Formulas 
2.1) Angle of Twist for Shaft using Torsional Rigidity Formula 

Formula

θ =
T ⋅ Lshaft

TJ

Example with Units

1.4202 rad =
28kN*m ⋅ 4.58m

90.3kN*m²

2.2) Length of Shaft using Torsional Rigidity Formula 
Formula

Lshaft =
TJ ⋅ θ
T

Example with Units

4.5795m =
90.3kN*m² ⋅ 1.42 rad

28kN*m

2.3) Modulus of Rigidity with Known Torsional Rigidity Formula 
Formula

G =
TJ
J

Example with Units

0.022GPa =
90.3kN*m²

4.1e-3m⁴
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2.4) Polar Moment of Inertia with Known Torsional Rigidity Formula 
Formula

J =
TJ
G

Example with Units

0.0041m⁴ =
90.3kN*m²

0.022GPa

2.5) Torque on Shaft using Torsional Rigidity Formula 
Formula

T =
TJ ⋅ θ
Lshaft

Example with Units

27.9969kN*m =
90.3kN*m² ⋅ 1.42 rad

4.58m

2.6) Torsional Rigidity Formula 
Formula

TJ = G ⋅ J

Example with Units

90.2kN*m² = 0.022GPa ⋅ 4.1e-3m⁴

2.7) Torsional Rigidity using Torque and Length of Shaft Formula 
Formula

TJ =
T ⋅ Lshaft

θ

Example with Units

90.3099kN*m² =
28kN*m ⋅ 4.58m

1.42 rad
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Variables used in list of Torsional
Rigidity and Polar Modulus

Formulas above

d Dia of Shaft (Meter)

di Inner Dia of Shaft (Meter)

do Outer Diameter of Shaft (Millimeter)

G Modulus of Rigidity SOM (Gigapascal)

J Polar Moment of Inertia (Meter⁴)

Lshaft Length of Shaft (Meter)

R Radius of Shaft (Millimeter)

T Torque (Kilonewton Meter)

TJ Torsional Rigidity (Kilonewton Square Meter)

Zp Polar Modulus (Cubic Meter)

θ Angle of Twist (Radian)

τmax Maximum Shear Stress (Megapascal)

Constants, Functions,
Measurements used in list of
Torsional Rigidity and Polar

Modulus Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant
Measurement: Length in Meter (m), Millimeter
(mm)
Length Unit Conversion 
Measurement: Volume in Cubic Meter (m³)
Volume Unit Conversion 
Measurement: Pressure in Gigapascal (GPa)
Pressure Unit Conversion 
Measurement: Angle in Radian (rad)
Angle Unit Conversion 
Measurement: Torque in Kilonewton Meter
(kN*m)
Torque Unit Conversion 
Measurement: Second Moment of Area in
Meter⁴ (m⁴)
Second Moment of Area Unit Conversion 
Measurement: Torsional Rigidity in Kilonewton
Square Meter (kN*m²)
Torsional Rigidity Unit Conversion 
Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion 

© formuladen.com Important Torsional Rigidity and Polar Modulus Formulas PDF... 4/5

https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Volume-Conversions/Measurement-10
https://www.unitsconverters.com/en/Volume-Conversions/Measurement-10
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Torque-Conversions/Measurement-79
https://www.unitsconverters.com/en/Torque-Conversions/Measurement-79
https://www.unitsconverters.com/en/Second-Moment-Of-Area-Conversions/Measurement-1151
https://www.unitsconverters.com/en/Second-Moment-Of-Area-Conversions/Measurement-1151
https://www.unitsconverters.com/en/Torsional-Rigidity-Conversions/Measurement-1194
https://www.unitsconverters.com/en/Torsional-Rigidity-Conversions/Measurement-1194
https://www.unitsconverters.com/en/Stress-Conversions/Measurement-1257
https://www.unitsconverters.com/en/Stress-Conversions/Measurement-1257
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


7/9/2024 | 6:19:48 AM UTC

Download other Important Torsion PDFs

Important Torsional Rigidity and Polar
Modulus Formulas 

Try our Unique Visual Calculators

Percentage share 

Improper fraction 

HCF of two numbers 

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English  Spanish  French  German  Russian  Italian  Portuguese  Polish  Dutch 

© formuladen.com Important Torsional Rigidity and Polar Modulus Formulas PDF... 5/5

https://www.formuladen.com/en/torsional-rigidity-and-polar-modulus-formulas/FormulaList-12144
https://www.formuladen.com/en/torsional-rigidity-and-polar-modulus-formulas/FormulaList-12144
https://www.visualpercentagecalculator.com/en/percentage-share/Perc-4
https://www.visualpercentagecalculator.com/en/percentage-share/Perc-4
https://www.visualfractioncalculator.com/en/improper-fraction-addition/frac-13
https://www.visualfractioncalculator.com/en/improper-fraction-addition/frac-13
https://www.lcmhcfcalculator.com/en/hcf-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-10
https://www.lcmhcfcalculator.com/en/hcf-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-10
https://www.formuladen.com/PDF/Nodes/12144/List-of-Important-Torsional-rigidity-and-polar-modulus-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/12144/Lista-de-Importante-Rigidez-torsional-y-modulo-polar-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/12144/Liste-de-Important-Rigidite-en-torsion-et-module-polaire-Formules.PDF
https://www.formuladen.com/PDF/Nodes/12144/Liste-von-Wichtig-Torsionssteifigkeit-und-polarmodul-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/12144/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%96%d0%b5%d1%81%d1%82%d0%ba%d0%be%d1%81%d1%82%d1%8c-%d0%bd%d0%b0-%d0%ba%d1%80%d1%83%d1%87%d0%b5%d0%bd%d0%b8%d0%b5-%d0%b8-%d0%bf%d0%be%d0%bb%d1%8f%d1%80%d0%bd%d1%8b%d0%b8-%d0%bc%d0%be%d0%b4%d1%83%d0%bb%d1%8c-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/12144/Lista-di-Importante-Rigidita-torsionale-e-modulo-polare-Formule.PDF
https://www.formuladen.com/PDF/Nodes/12144/Lista-de-Importante-Rigidez-torcional-e-modulo-polar-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/12144/Lista-Wa%c5%bcny-Sztywnosc-skretna-i-modul-biegunowy-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/12144/Lijst-van-Belangrijk-Torsiestijfheid-en-polaire-modulus-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

