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Examples
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List of 11
Important Torsion of Coil Spring Formulas

1) Compressed Length of Coil Spring Formula 
Formula

Lc = L + GA

Example with Units

44.5mm = 42mm + 2.5mm

2) Mean Radius of Spring Coil Formula 
Formula

R =
D
P

Example with Units

320mm =
3.2kN*m

10kN

3) Mean Radius of Spring Coil given Maximum Shear Stress Induced in Wire Formula 
Formula

R =
𝜏w ⋅ 𝜋 ⋅ d

3

16 ⋅ P

Example with Units

5.5217mm =
16MPa ⋅ 3.1416 ⋅ 26mm

3

16 ⋅ 10kN

4) Mean Radius of Spring Coil of Helical Spring given Stiffness of Spring Formula 
Formula

R = �
G ⋅ d

4

64 ⋅ k ⋅ N
�

1
3

Example with Units

26.703mm = �
4MPa ⋅ 26mm

4

64 ⋅ 0.75kN/m ⋅ 2
�

1
3

5) Pitch of Coil Spring Formula 
Formula

p =
Lf

Nt - 1

Example with Units

18.1818mm =
200mm

12 - 1

6) Spring Index given Wire Diameter of Inner and Outer Springs Formula 
Formula

C =
2 ⋅ d1
d1 - d2

Example with Units

13 =
2 ⋅ 6.5mm

6.5mm - 5.5mm
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7) Stress Concentration Factor at Inner Fibers of Coil given Spring Index Formula 
Formula

Ki =
4 ⋅ C

2
- C - 1

4 ⋅ C ⋅ � C - 1 �

Example

1.175 =
4 ⋅ 5

2
- 5 - 1

4 ⋅ 5 ⋅ � 5 - 1 �

8) Stress Concentration Factor at Outer Fibers of Coils Formula 
Formula

Ko =
4 ⋅ C

2
+ C - 1

4 ⋅ C ⋅ � C + 1 �

Example

0.8667 =
4 ⋅ 5

2
+ 5 - 1

4 ⋅ 5 ⋅ � 5 + 1 �

9) Total Axial Gap between Coils of Spring Formula 
Formula

GA = � Nt - 1 � ⋅ Gm

Example with Units

198mm = � 12 - 1 � ⋅ 18mm

10) Wire Diameter of Inner Spring given Wire Diameter of Outer Spring and Spring Index
Formula 

Formula

d2 = �
C

C - 2
� ⋅ d1

Example with Units

10.8333mm = �
5

5 - 2
� ⋅ 6.5mm

11) Wire Diameter of Outer Spring given Wire Diameter of Inner Spring and Spring Index
Formula 

Formula

d1 = �
C

C - 2
� ⋅ d2

Example with Units

9.1667mm = �
5

5 - 2
� ⋅ 5.5mm
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Variables used in list of Torsion of
Coil Spring Formulas above

C Spring Index of Coil Spring

d Diameter of Spring Wire (Millimeter)

D Twisting Moments on Shells (Kilonewton Meter)

d1 Wire Diameter of Outer Spring (Millimeter)

d2 Wire Diameter of Inner Spring (Millimeter)

G Modulus of Rigidity of Spring (Megapascal)

GA Total Axial Gap between Coils of Springs

(Millimeter)

Gm Axial Gap between Adjacent Coils Bearing
Max Load (Millimeter)

k Stiffness of Helical Spring (Kilonewton per
Meter)

Ki Stress Concentration Factor at Inner Fibers

Ko Stress Concentration Factor at Outer Fibres

L Solid Length of Spring (Millimeter)

Lc Compressed Length of Spring (Millimeter)

Lf Free Length of Spring (Millimeter)

N Number of Coils

Nt Total Number of Coils

p Pitch of Coil Spring (Millimeter)

P Axial Load (Kilonewton)

R Mean Radius Spring Coil (Millimeter)

𝜏w Maximum Shear Stress in Wire (Megapascal)

Constants, Functions,
Measurements used in list of

Torsion of Coil Spring Formulas
above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant
Measurement: Length in Millimeter (mm)
Length Unit Conversion 
Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion 
Measurement: Force in Kilonewton (kN)
Force Unit Conversion 
Measurement: Surface Tension in Kilonewton
per Meter (kN/m)
Surface Tension Unit Conversion 
Measurement: Moment of Force in Kilonewton
Meter (kN*m)
Moment of Force Unit Conversion 
Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion 

© formuladen.com Important Torsion of Coil Spring Formulas PDF... 3/4

https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Surface-Tension-Conversions/Measurement-69
https://www.unitsconverters.com/en/Surface-Tension-Conversions/Measurement-69
https://www.unitsconverters.com/en/Moment-Of-Force-Conversions/Measurement-82
https://www.unitsconverters.com/en/Moment-Of-Force-Conversions/Measurement-82
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/


7/8/2024 | 1:01:18 PM UTC

Download other Important Springs PDFs

Important Helical Springs Formulas 
Important Torsion of Coil Spring
Formulas 

Important Torsion of Leaf Spring
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 Torsion of Coil Spring Formulas PDF... 4/4

https://www.formuladen.com/en/helical-springs-formulas/FormulaList-3102
https://www.formuladen.com/en/helical-springs-formulas/FormulaList-3102
https://www.formuladen.com/en/torsion-of-coil-spring-formulas/FormulaList-8744
https://www.formuladen.com/en/torsion-of-coil-spring-formulas/FormulaList-8744
https://www.formuladen.com/en/torsion-of-leaf-spring-formulas/FormulaList-3053
https://www.formuladen.com/en/torsion-of-leaf-spring-formulas/FormulaList-3053
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/8744/List-of-Important-Torsion-of-coil-spring-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/8744/Lista-de-Importante-Torsion-del-resorte-helicoidal-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/8744/Liste-de-Important-Torsion-du-ressort-helicoidal-Formules.PDF
https://www.formuladen.com/PDF/Nodes/8744/Liste-von-Wichtig-Torsion-der-schraubenfeder-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/8744/%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%9a%d1%80%d1%83%d1%87%d0%b5%d0%bd%d0%b8%d0%b5-%d0%b2%d0%b8%d0%bd%d1%82%d0%be%d0%b2%d0%be%d0%b8-%d0%bf%d1%80%d1%83%d0%b6%d0%b8%d0%bd%d1%8b-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/8744/Lista-di-Importante-Torsione-della-molla-elicoidale-Formule.PDF
https://www.formuladen.com/PDF/Nodes/8744/Lista-de-Importante-Torcao-da-mola-helicoidal-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/8744/Lista-Wa%c5%bcny-Skrecenie-sprezyny-srubowej-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/8744/Lijst-van-Belangrijk-Torsie-van-de-spiraalveer-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

