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1) At Proof Load Formulas 
1.1) Deflection given Maximum Bending Stress at Proof Load of Leaf Spring Formula 

Formula

δ =
fproof load ⋅ L

2

4 ⋅ t ⋅ E

Example with Units

3.4022mm =
7.2MPa ⋅ 4170mm

2

4 ⋅ 460mm ⋅ 20000MPa

1.2) Length given Maximum Bending Stress at Proof Load of Leaf Spring Formula 
Formula

L = �
4 ⋅ t ⋅ E ⋅ δ
fproof load

Example with Units

4168.6662mm = �
4 ⋅ 460mm ⋅ 20000MPa ⋅ 3.4mm

7.2MPa

1.3) Maximum Bending Stress at Proof Load of Leaf Spring Formula 
Formula

fproof load =
4 ⋅ t ⋅ E ⋅ δ

L2

Example with Units

7.1954MPa =
4 ⋅ 460mm ⋅ 20000MPa ⋅ 3.4mm

4170mm
2

1.4) Modulus of Elasticity given Maximum Bending Stress at Proof Load of Leaf Spring
Formula 

Formula

E =
fproof load ⋅ L

2

4 ⋅ t ⋅ δ

Example with Units

20012.8005MPa =
7.2MPa ⋅ 4170mm

2

4 ⋅ 460mm ⋅ 3.4mm

1.5) Thickness given Maximum Bending Stress at Proof Load of Leaf Spring Formula 
Formula

t =
fproof load ⋅ L2

4 ⋅ E ⋅ δ

Example with Units

460.2944mm =
7.2MPa ⋅ 4170mm

2

4 ⋅ 20000MPa ⋅ 3.4mm
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2) Leaf Springs Formulas 
2.1) Length given Maximum Bending Stress of Leaf Spring Formula 
Formula

L =
2 ⋅ fleaf spring ⋅ n ⋅ b ⋅ t

2

3 ⋅ Wload

Example with Units

4170.2626mm =
2 ⋅ 1047Pa ⋅ 8 ⋅ 300mm ⋅ 460mm

2

3 ⋅ 85N

2.2) Load given Maximum Bending Stress of Leaf Spring Formula 
Formula

Wload =
2 ⋅ fleaf spring ⋅ n ⋅ b ⋅ t

2

3 ⋅ L

Example with Units

85.0054N =
2 ⋅ 1047Pa ⋅ 8 ⋅ 300mm ⋅ 460mm

2

3 ⋅ 4170mm

2.3) Maximum Bending Stress of Leaf Spring Formula 
Formula

fleaf spring =
3 ⋅ Wload ⋅ L

2 ⋅ n ⋅ b ⋅ t
2

Example with Units

1046.9341Pa =
3 ⋅ 85N ⋅ 4170mm

2 ⋅ 8 ⋅ 300mm ⋅ 460mm
2

2.4) Number of Plates given Maximum Bending Stress of Leaf Spring Formula 
Formula

n =
3 ⋅ Wload ⋅ L

2 ⋅ fleaf spring ⋅ b ⋅ t
2

Example with Units

7.9995 =
3 ⋅ 85N ⋅ 4170mm

2 ⋅ 1047Pa ⋅ 300mm ⋅ 460mm
2

2.5) Thickness given Maximum Bending Stress of Leaf Spring Formula 
Formula

t = �
3 ⋅ Wload ⋅ L

2 ⋅ n ⋅ b ⋅ fleaf spring

Example with Units

459.9855mm = �
3 ⋅ 85N ⋅ 4170mm

2 ⋅ 8 ⋅ 300mm ⋅ 1047Pa

2.6) Width given Maximum Bending Stress of Leaf Spring Formula 
Formula

b =
3 ⋅ Wload ⋅ L

2 ⋅ n ⋅ fleaf spring ⋅ t
2

Example with Units

299.9811mm =
3 ⋅ 85N ⋅ 4170mm

2 ⋅ 8 ⋅ 1047Pa ⋅ 460mm
2
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3) Quarter Elliptical Springs Formulas 
3.1) Length given Maximum Bending Stress in Quarter Elliptical Spring Formula 

Formula

L =
felliptical spring ⋅ n ⋅ b ⋅ t

2

6 ⋅ Wload

Example with Units

4169.9997mm =
4187.736Pa ⋅ 8 ⋅ 300mm ⋅ 460mm

2

6 ⋅ 85N

3.2) Load given Maximum Bending Stress in Quarter Elliptical Spring Formula 
Formula

Wload =
felliptical spring ⋅ n ⋅ b ⋅ t

2

6 ⋅ L

Example with Units

85N =
4187.736Pa ⋅ 8 ⋅ 300mm ⋅ 460mm

2

6 ⋅ 4170mm

3.3) Maximum Bending Stress in Quarter Elliptical Spring Formula 
Formula

felliptical spring =
6 ⋅ Wload ⋅ L

n ⋅ b ⋅ t
2

Example with Units

4187.7363Pa =
6 ⋅ 85N ⋅ 4170mm

8 ⋅ 300mm ⋅ 460mm
2

3.4) Number of Plates given Maximum Bending Stress in Quarter Elliptical Spring Formula 
Formula

n =
6 ⋅ Wload ⋅ L

felliptical spring ⋅ b ⋅ t
2

Example with Units

8 =
6 ⋅ 85N ⋅ 4170mm

4187.736Pa ⋅ 300mm ⋅ 460mm
2

3.5) Thickness given Maximum Bending Stress in Quarter Elliptical Spring Formula 
Formula

t = �
6 ⋅ Wload ⋅ L

n ⋅ b ⋅ felliptical spring

Example with Units

460mm = �
6 ⋅ 85N ⋅ 4170mm

8 ⋅ 300mm ⋅ 4187.736Pa

3.6) Width given Maximum Bending Stress in Quarter Elliptical Spring Formula 
Formula

b =
6 ⋅ Wload ⋅ L

n ⋅ felliptical spring ⋅ t
2

Example with Units

300mm =
6 ⋅ 85N ⋅ 4170mm

8 ⋅ 4187.736Pa ⋅ 460mm
2
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Variables used in list of Maximum
Bending Stress in Spring Formulas

above

b Width of Cross Section (Millimeter)

E Young's Modulus (Megapascal)

felliptical spring Maximum Bending Stress in

Elliptical Spring (Pascal)

fleaf spring Maximum Bending Stress in Leaf
Spring (Pascal)

fproof load Maximum Bending Stress at Proof

Load (Megapascal)

L Length in Spring (Millimeter)

n Number of Plates

t Thickness of Section (Millimeter)

Wload Spring Load (Newton)

δ Deflection of Spring (Millimeter)

Constants, Functions,
Measurements used in list of

Maximum Bending Stress in Spring
Formulas above

Functions: sqrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Millimeter (mm)
Length Unit Conversion 
Measurement: Force in Newton (N)
Force Unit Conversion 
Measurement: Stress in Megapascal (MPa),
Pascal (Pa)
Stress Unit Conversion 

© formuladen.com Important Maximum Bending Stress in Spring 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/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
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 | 5:23:51 AM UTC

Download other Important Spring PDFs

Important Deflection in Spring
Formulas 
Important Maximum Bending Stress in
Spring Formulas 

Important Proof Load on Spring
Formulas 

Try our Unique Visual Calculators

Percentage of number 

Simple fraction 

LCM calculator 

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 Maximum Bending Stress in Spring Formulas PDF... 5/5

https://www.formuladen.com/en/deflection-in-spring-formulas/FormulaList-11270
https://www.formuladen.com/en/deflection-in-spring-formulas/FormulaList-11270
https://www.formuladen.com/en/maximum-bending-stress-in-spring-formulas/FormulaList-11280
https://www.formuladen.com/en/maximum-bending-stress-in-spring-formulas/FormulaList-11280
https://www.formuladen.com/en/proof-load-on-spring-formulas/FormulaList-11277
https://www.formuladen.com/en/proof-load-on-spring-formulas/FormulaList-11277
https://www.visualpercentagecalculator.com/en/percentage-of-number/Perc-1
https://www.visualpercentagecalculator.com/en/percentage-of-number/Perc-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.lcmhcfcalculator.com/en/lcm-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-46
https://www.lcmhcfcalculator.com/en/lcm-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-46
https://www.formuladen.com/PDF/Nodes/11280/List-of-Important-Maximum-bending-stress-in-spring-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/11280/Lista-de-Importante-Esfuerzo-de-flexion-maximo-en-primavera-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11280/Liste-de-Important-Contrainte-de-flexion-maximale-au-printemps-Formules.PDF
https://www.formuladen.com/PDF/Nodes/11280/Liste-von-Wichtig-Maximale-biegespannung-im-fruhjahr-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/11280/%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%9c%d0%b0%d0%ba%d1%81%d0%b8%d0%bc%d0%b0%d0%bb%d1%8c%d0%bd%d0%be%d0%b5-%d0%bd%d0%b0%d0%bf%d1%80%d1%8f%d0%b6%d0%b5%d0%bd%d0%b8%d0%b5-%d0%b8%d0%b7%d0%b3%d0%b8%d0%b1%d0%b0-%d0%b2%d0%b5%d1%81%d0%bd%d0%be%d0%b8-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/11280/Lista-di-Importante-Massima-sollecitazione-di-flessione-in-primavera-Formule.PDF
https://www.formuladen.com/PDF/Nodes/11280/Lista-de-Importante-Tensao-maxima-de-flexao-na-primavera-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11280/Lista-Wa%c5%bcny-Maksymalne-naprezenie-zginajace-na-wiosne-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/11280/Lijst-van-Belangrijk-Maximale-buigspanning-in-het-voorjaar-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

