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List of 61 Design against Fluctuating Load
Formulas

Design against Fluctuating Load

Endurance Limit Approximate Estimation in Design
<)

1) Endurance Limit for Axial Loading @
Sea —0.8- Se Open Calculator (%'
B 40.8N/mm* = 0.8 - 51N /mm

2) Endurance Limit given Endurance Limit for Axial Loading @

Bs. -

a 52.5N/mm? =

Open Calculator (&'

Sea

0.8

42N /mm?
0.8

3) Endurance Limit of Rotating Beam Specimen @

Se Open Calculator (&

S, =
°" Ky Kq K. K,

51N /mm?
0.85-0.34-0.89-0.92
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4) Endurance Limit of Rotating Beam Specimen of Steel @

S’ =0.5- Oyt Open Calculator (%'
B 220N/mm® = 0.5 - 440N /mm>

5) Endurance Limit of Specimen @

S. =K, K -K.-Kq-5% Open Calculator (&
B0 52.0593N /mm? = 0.92 - 0.85 - 0.89 - 0.34 - 220N /mm?

6) Endurance Limit Stress of Rotating Beam Specimen of Aluminium
Alloys (&

S,e —04-¢6 ¢ Open Calculator (&'
. u
B 176N/mm® = 0.4 - 440N /mm

7) Endurance Limit Stress of Rotating Beam Specimen of Cast Aluminium
Alloys (&

S,e =030 ¢ Open Calculator (&
. u
B 132N/mm> = 0.3 - 440N/mm>

8) Endurance Limit Stress of Rotating Beam Specimen of Cast Iron or
Steels @

N
S’e —=04- Oyt Open Calculator (9

B 176N/mm> = 0.4 - 440N/mm>

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/endurance-limit-of-rotating-beam-specimen-of-steel-calculator/Calc-6276
https://www.calculatoratoz.com/en/endurance-limit-of-specimen-calculator/Calc-7566
https://www.calculatoratoz.com/en/endurance-limit-stress-of-rotating-beam-specimen-of-aluminium-alloys-calculator/Calc-6278
https://www.calculatoratoz.com/en/endurance-limit-stress-of-rotating-beam-specimen-of-cast-aluminium-alloys-calculator/Calc-6280
https://www.calculatoratoz.com/en/endurance-limit-stress-of-rotating-beam-specimen-of-cast-iron-or-steels-calculator/Calc-6277
https://www.calculatoratoz.com/en/endurance-limit-of-rotating-beam-specimen-of-steel-calculator/Calc-6276
https://www.calculatoratoz.com/en/endurance-limit-of-specimen-calculator/Calc-7566
https://www.calculatoratoz.com/en/endurance-limit-stress-of-rotating-beam-specimen-of-aluminium-alloys-calculator/Calc-6278
https://www.calculatoratoz.com/en/endurance-limit-stress-of-rotating-beam-specimen-of-cast-aluminium-alloys-calculator/Calc-6280
https://www.calculatoratoz.com/en/endurance-limit-stress-of-rotating-beam-specimen-of-cast-iron-or-steels-calculator/Calc-6277

Design against Fluctuating Load Formulas... 4/24

9) Fatigue Stress Concentration Factor given Modifying Factor @

1 Open Calculator (%'

@k =

1
2.941176 = ——
.

10) Modifying Factor for Fluctuating Load given Fatigue Stress
Concentration Factor G‘

1 Open Calculator (¢
d Ky = —
. d ke
B 0.465116 = L
' 215

11) Modifying Factor to Account for Stress Concentration @

S o Open Calculator @

4 Ky =
. ¢ S,e'Ka'Kb'Kc

51N /mm?>
220N /mm>- 0.92 - 0.85 - 0.89

B 0.333082 =

12) Reliability Factor for Fluctuating Load @

Se Open Calculator (%'

K. =
¢ S,e':Kd':Ka':Kb

51N /mm>
@ 0.87189 =
220N /mm? - 0.34 - 0.92 - 0.85
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13) Size Factor for Fluctuating Load @

S, Open Calculator (%'

Kb: S,e'Kd'Kc'Ka

51N /mm?
220N /mm?- 0.34 - 0.89 - 0.92

@ 0.832704 =

14) Stress Amplitude for Fluctuating load given Maximum Stress and
Minimum Stress @

Open Calculator @

G, = Omax fl — Omin fl
2

95N /mm? — 35N /mm?
2

a 30N/mm? =

15) Surface Finish Factor of Specimen @

Se Open Calculator @

x A=
. S’ - Kp - K¢ - Kq

B} 0.00128 = SLN/mm’
‘ ~ 220N/mm?- 0.85 - 0.89 - 0.34
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Notch Sensitivity for Fluctuating Loads

16) Fatigue Stress Concentration Factor G

Senr Open Calculator (%
-
Se,
205N 2
B 2277778 = 205N /mm?
90N /mm?

17) Fatigue Stress Concentration Factor given Notch Sensitivity Factor@
ke =1+ q- (kt — ]_) Open Calculator (%
B2=1+05-3-1)

18) Notch Sensitivity Factor G‘

Open Calculator (&'

(@)
q=—
Otn
80N /mm?
B o.727273 = ﬁ
mm?

19) Notch Sensitivity Factor given Fatigue Stress Concentration Factor@

- P ke —1 Open Calculator (%'
1= % -1
(0575 — 2;5_ 1 1
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20) Theoretical Stress for Fluctuating Load @

G = 0, kt Open Calculator (¢
B 75N/mm? = 25N /mm: - 3

Soderberg and Goodman Lines &

21) Goodman Line Amplitude Stress @

G Open Calculator @
Gazse. (1__m)
Out
() 45.20455N /mm® = 51N /mm’ - ( 1 50N/ mm?
' = o R/ 440N /mm>

22) Goodman Line Endurance Limit @

Open Calculator @

o
S, = __a
1_ Om
Out
30N 2
B 33.84615N/mm: = 5é ;I;fm
1- 440N /mm?
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23) Goodman Line Mean Stress @

Ga
Bon=ou- -3
€

) Open Calculator @

N 2
() 181.1765N /mm* — 440N /mm’ (1 _ 30N/mm >

51N /mm?

24) Goodman Line Ultimate Tensile Strength @

G Open Calculator @

Oyt = _m
1 — 2a
Se

50N 2

B 121.4286N/mm: = _5O0N/mum®

1_ 30N/mm?

51N/mm>

25) Limiting Value of Mean Stress @

Sm = fs * Oy Open Calculator (%
B 100N/mm? = 2 - 50N /mm>

26) Limiting Value of Stress Amplitude (%'

N
Sa = fs - o, Open Calculator (§

@ 60N/mm? = 2 - 30N/mm?
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27) Permissible Mean Stress for Fluctuating Load @

S Open Calculator (%'
m

57N /mm>

B 28.5N/mm* = 5

28) Permissible Stress Amplitude for Fluctuating Load @

Sa Open Calculator @

114N 2
a 57N/mm? = #

29) Slope of Line OE in Modified Goodman Diagram given Bending
Amplitude and Mean Bending Moment @

@
Mba Open Calculator

@ 15— 1800N*mm
~ 1200N*mm
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30) Slope of Line OE in Modified Goodman Diagram given Force

Amplitude and Mean Force G

Pa Open Calculator (&
m =
P
26N
0.342105 = ——
& 76N

31) Slope of Line OE in Modified Goodman Diagram given Stress
Amplitude and Mean Stress @

Open Calculator (%'

32) Soderberg Line Amplitude Stress @

Open Calculator (%'

Ga:Se' 1 2m

Gyt

50N 2
@ 21N/mm? = 51N/mm? - <1 /mm )

~ 85N/mm?
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33) Soderberg Line Endurance Limit @
c
Se = R
1 (¢

30N /mm?
50N /mm?
1- 85N/ mm?

B0 72.85714N/mm> =

34) Soderberg Line Mean stress @

Be- = (1-§)

B 35N/mm: = 85N /mm: - (1 -

35) Soderberg Line Tensile Yield Strength @

cSm
g =
y o
1 — =2
Se
50N /mm?
B0 121.4286N/mm: = _5O0N/mm®
1— 30N /mm?
51N /mm?>
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Stress Concentration Factors in Design

36) Diameter of Shaft given Ratio of Torsional Strength of Shaft with
Keyway to without Keyway G

0.2- bk +1.1-h Open Calculator (&
a=
1-C
0.2-5mm + 1.1 -4mm
a45mm =
1—0.88

37) Height of Shaft Keyway given Ratio of Torsional Strength of Shaft with
Keyway to without Keyway &

Open Calculator @
Bh- 4 (1_c_g2. Bx
1.1 d

4
B 4um = omum (1 —0.88-0.2- 455mm )

1.1 mm

38) Highest Value of Actual Stress near Discontinuity @

— . Open Calculator (&
GAmax — kf Go

B 53.75N/mm? = 2.15 - 25N /mm’
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39) Mean Stress for Fluctuating Load @

G Open Calculator (%'

£ _ “max + O min
. Om — 2

180N /mm? + 40N /mm?
2

B 11oN/mm: =

40) Ratio of Torsional Strength of Shaft with Keyway to without Keyway K

by h Open Calculator (&'
qC=1-02-— —1.1-
. d d
Boss—1-02 2% g, X0

45mm " 45mm

41) Theoretical Stress Concentration Factor @

R
6a Open Calculator (9

42) Theoretical Stress Concentration Factor for Elliptical Crack @

de Open Calculator (&'
ki =1+ —
be

32mm

@ 3.133333 =1+ -

bmm
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43) Width of Shaft Keyway given Ratio of Torsional Strength of Shaft with

Keyway to without Keyway G

h
bk:5-d-<1—C—1.1-E

> Open Calculator @

4mm
@5mm:5-45mm-<1—0.88—1.1- )

45mm

Flat Plate against Fluctuating Loads @

44) Load on Flat Plate with Shoulder Fillet given Nominal Stress @

P=oc_-d,-t Open Calculator (%'
o

& 8750N = 25N/mm? - 35mm - 10mm

45) Major Axis of Elliptical Crack Hole in Flat Plate given Theoretical
Stress Concentration Factor @

Ao = be . (kt — ]_) Open Calculator (&
B 30mm = 15mm - (3 - 1)

46) Minor Axis of Elliptical Crack Hole in Flat Plate given Theoretical
Stress Concentration Factor @

b Ae Open Calculator (%
e = ————
ki —1

32mm
a 16mm =
3—1

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/width-of-shaft-keyway-given-ratio-of-torsional-strength-of-shaft-with-keyway-to-without-keyway-calculator/Calc-35114
https://www.calculatoratoz.com/en/load-on-flat-plate-with-shoulder-fillet-given-nominal-stress-calculator/Calc-35101
https://www.calculatoratoz.com/en/major-axis-of-elliptical-crack-hole-in-flat-plate-given-theoretical-stress-concentration-factor-calculator/Calc-35111
https://www.calculatoratoz.com/en/minor-axis-of-elliptical-crack-hole-in-flat-plate-given-theoretical-stress-concentration-factor-calculator/Calc-35112
https://www.calculatoratoz.com/en/width-of-shaft-keyway-given-ratio-of-torsional-strength-of-shaft-with-keyway-to-without-keyway-calculator/Calc-35114
https://www.calculatoratoz.com/en/flat-plate-against-fluctuating-loads-Calculators/CalcList-8341
https://www.calculatoratoz.com/en/load-on-flat-plate-with-shoulder-fillet-given-nominal-stress-calculator/Calc-35101
https://www.calculatoratoz.com/en/major-axis-of-elliptical-crack-hole-in-flat-plate-given-theoretical-stress-concentration-factor-calculator/Calc-35111
https://www.calculatoratoz.com/en/minor-axis-of-elliptical-crack-hole-in-flat-plate-given-theoretical-stress-concentration-factor-calculator/Calc-35112

Design against Fluctuating Load Formulas... 15/24

47) Nominal Tensile Stress in Flat Plate with Shoulder Fillet @

P Open Calculator (%'

8750N

35mm - 10mm

a 25N/mm? =

48) Smaller Width of Flat Plate with Shoulder Fillet given Nominal stress

@
P Open Calculator (&'
dy =
G, -t
a 35 mm — 8750N

25N /mm? - 10mm

49) Thickness of Flat Plate with Shoulder Fillet given Nominal Stress @

P Open Calculator @

8750N
a 10mm =
25N/mm? - 35mm
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Rectangular Plate against Fluctuating Loads K

50) Diameter of Transverse Hole of Rectangular Plate with Stress
Concentration given Nominal Stress @

P Open Calculator (%'

dh:W—

t-o,

8750N
10mm - 25N /mm?

@ 35mm = 70mm —

51) Load on Rectangular Plate with Transverse Hole given Nominal Stress

@
P = 04 (W — dh) -t Open Calculator @
a 5250N = 25N/mm? - (70mm — 49mm) - 10mm

52) Nominal Tensile Stress in Rectangular Plate with Transverse Hole G‘

P Open Calculator (&'

Bo. - (w—dp) - t

8750N
(70mm — 49mm) - 10mm

B0 41.66667N /mm> =
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53) Thickness of Rectangular Plate with Transverse Hole given Nominal
Stress @

P Open Calculator (&

B -

8750N

16. -
a 6.6666 7Tmm (70mm — 49mm) - 25N /mm?

54) Width of Rectangular Plate with Transverse Hole given Nominal Stress

@
P Open Calculator (%'
x R +dy
t-o,
a 84mm = 8750N + 49mm

10mm - 25N /mm?

Round Shaft against Fluctuating Loads @

55) Bending Moment in Round Shaft with Shoulder Fillet given Nominal
Stress @

3 Open Calculator (&'

Gy " T - dsmall

32

B -

25N /mm? - 7 - (18mm)?
32

@ 14313.88N*mm —
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56) Nominal Bending Stress in Round Shaft with Shoulder Fillet @

32 Mb Open Calculator (%'
o= 2 Mo
e dsmall
. *
B) 24.45179N /mm: = 32 - 14000N*mm

7+ (18mm)?

57) Nominal Tensile Stress in Round Shaft with Shoulder Fillet G‘

4.P Open Calculator (&
)y 0, —
2
[ dsmall
4 - 8750N
B0 34.38533N/mm> =

7+ (18mm)”

58) Nominal Torsional Stress in Round Shaft with Shoulder Fillet @

16 - (Mtt) Open Calculator (&'
%o = . d3
Q0 small

16 - 28500N*mm

7+ (18mm)®

B0 24.88843N /mm: =
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59) Smaller Diameter of Round Shaft with Shoulder Fillet in Tension or
Compression @

- Open Calculator @

4.-P
dsmall —

T+ G,

4 - 8750N
21.11004mm =
a \/71‘ - 25N/mm?
60) Tensile Force in Round Shaft with Shoulder Fillet given Nominal Stress
@
2 Open Calculator (&
Go " T+ dsmall

Br- "7,

25N /mm? - 7 - (18mm)?
4

@ 6361.725N =

61) Torsional Moment in Round Shaft with Shoulder Fillet given Nominal
Stress K

3 Open Calculator @'
T d .

o T Ugma
(Myt) = 16 .

20N/mm? - 7 - (18mm)?
16

a 22902.21N*mm =
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Variables Used

e A Major Axis of Elliptical Crack (Millimeter)
« b Minor Axis of Elliptical Crack (Millimeter)
by Width of Key in Round Shaft (Millimeter)

« C Ratio of Shaft Strength with and without Keyway
 d Diameter of Shaft with Keyway (Millimeter)

o dh Diameter of Transverse Hole in Plate (Millimeter)

» d, Smaller Width of Plate (Millimeter)

e dgmall Smaller Diameter of Shaft with Fillet (Millimeter)
« fg Design Factor of Safety

 h Height of Shaft Keyway (Millimeter)

» K, Surface Finish Factor

» Ky, Size Factor

K., Reliabilty Factor

» K Modifying Factor for Stress Concentration
« Ky Fatigue Stress Concentration Factor

« K¢ Theoretical Stress Concentration Factor

¢ M Slope of modified Goodman Line

« My, Bending Moment on Round Shaft (Newton Millimeter)
e My, Bending Moment Amplitude (Newton Millimeter)
e My, Mean Bending Moment (Newton Millimeter)

o Mtt Torsional moment on Round Shaft (Newton Millimeter)
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e P Load on Flat Plate (Newton)

« P, Force Amplitude for Fluctuating Stress (Newton)
e P, Mean Force for Fluctuating Stress (Newton)

¢ ( Notch Sensitivity Factor
« S, Limiting Value of Stress Amplitude (Newton per Square Millimeter)

o Se Endurance Limit (Newton per Square Millimeter)
o S'e Endurance Limit of Rotating Beam Specimen (Newton per Square

Millimeter)

e Sga Endurance Limit for Axial Loading (Newton per Square Millimeter)
e S, Limiting Value of Mean Stress (Newton per Square Millimeter)

. Sen Endurance Limit of Notched Specimen (Newton per Square
Millimeter)

o Senf Endurance Limit of Notch Free Specimen (Newton per Square
Millimeter)

e t Thickness of Plate (Millimeter)

e W Width of Plate (Millimeter)

e O Theoretical Stress (Newton per Square Millimeter)

e O, Stress Amplitude for Fluctuating Load (Newton per Square Millimeter)

e O,p Increase of Actual Stress over Nominal Stress (Newton per Square
Millimeter)

e Oy Mean Stress for Fluctuating Load (Newton per Square Millimeter)

* Omax fl Maximum Stress Value for Fluctuating Load (Newton per Square
Millimeter)

* Omax Maximum Stress at Crack Tip (Newton per Square Millimeter)
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O min fl Minimum Stress Value for Fluctuating Load (Newton per Square
Millimeter)

O min Minimum Stress at Crack Tip (Newton per Square Millimeter)
O, Nominal Stress (Newton per Square Millimeter)

O¢n Increase of Theoretical Stress over Nominal Stress (Newton per
Square Millimeter)

Ot Ultimate Tensile strength (Newton per Square Millimeter)

Oyt Tensile Yield Strength for Fluctuating load (Newton per Square
Millimeter)

Oanmax Highest Value of Actual Stress near Discontinuity (Newton per
Square Millimeter)

To Nominal Torsional Stress for Fluctuating Load (Newton per Square
Millimeter)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: sqgrt, sqrt(Number)
Square root function

e Measurement: Length in Millimeter (mm)
Length Unit Conversion C‘:

e Measurement: Force in Newton (N)
Force Unit Conversion @

¢ Measurement: Torque in Newton Millimeter (N*mm)
Torque Unit Conversion @

e Measurement: Stress in Newton per Square Millimeter (N/mm?)
Stress Unit Conversion ['_‘1
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Check other formula lists

e Design against Fluctuating Load Design of Helical Gears

Formulas ['_‘t Formulas @
» Design of Bevel Gear e Design of Keys Formulas @
Formulas @ ¢ Design of Knuckle Joint
e Design of Chain Drives Formulas @
Formulas (& ¢ Design of Lever Formulas Ky
e Design of Cotter Joint e Design of Pressure Vessels
Formulas G' Formulas L‘l

¢ Design of Coupling Formulas @ . Design of Shafts Formulas @
¢ Design of Flywheel Formulas @ o Design of Threaded Fasteners
¢ Design of Friction Clutches Formulas @
Formulas @ o Power Screws Formulas @
¢ Threaded Joints Formulas @
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