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List of 62 Design of Shafts Formulas

Design of Shafts

ASME Code for Shaft Desgin (¢

1) Diameter of Shaft given Principle Shear Stress @

1 6 % Open Calculator @
2 2
@B dasve = (— : \/(Mtshaft k)" + (kp - Mp) )
T * Tmax ASME
_ 16 * 2 * 2 3
B0 59.75829mm = (ﬂ' N \/ (3.3E5N*mm - 1.3)* + (1.8 - 1.8E6N*mm) )

2) Equivalent Bending Moment when Shaft is Subjected to Fluctuating Loads @

Open Calculator @

Mbieg = ki - My + ) (Mtagare - ke)? + (ki - My)?

B 6.5E"6N*mm = 1.8 - 1.8E6N*mm + \/(3.3E5N*mm -1.3)% + (1.8 - 1.8E6N*mm)?

3) Equivalent Torsional Moment when Shaft is Subjected to Fluctuating Loads @

Open Calculator (&'

Mtfeq = \/(Mtshaft ~ke)? + (kp - Mp)?

B 3.3E°6N*mm = \/(3.3E5N*mm -1.3)* 4 (1.8 - 1.8E6N*mm)*

4) Principle Shear Stress Maximum Shear Stress Theory of Failure @

Open Calculator @

16 2 2
Tmax ASME = i \/(Mtshaft k)™ + (kp, - M)
7 - daguE
16 2 2
B 15051N/mmr = ———— . \/(3.3E5N*mm -1.3)* 4 (1.8 - 1.8E6N*mm)
7 - (48mm)

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/diameter-of-shaft-given-principle-shear-stress-calculator/Calc-14437
https://www.calculatoratoz.com/en/equivalent-bending-moment-when-shaft-is-subjected-to-fluctuating-loads-calculator/Calc-14439
https://www.calculatoratoz.com/en/equivalent-torsional-moment-when-shaft-is-subjected-to-fluctuating-loads-calculator/Calc-14438
https://www.calculatoratoz.com/en/principle-shear-stress-maximum-shear-stress-theory-of-failure-calculator/Calc-14436
https://www.calculatoratoz.com/en/design-of-shafts-Calculators/CalcList-2748
https://www.calculatoratoz.com/en/asme-code-for-shaft-desgin-Calculators/CalcList-2776
https://www.calculatoratoz.com/en/diameter-of-shaft-given-principle-shear-stress-calculator/Calc-14437
https://www.calculatoratoz.com/en/equivalent-bending-moment-when-shaft-is-subjected-to-fluctuating-loads-calculator/Calc-14439
https://www.calculatoratoz.com/en/equivalent-torsional-moment-when-shaft-is-subjected-to-fluctuating-loads-calculator/Calc-14438
https://www.calculatoratoz.com/en/principle-shear-stress-maximum-shear-stress-theory-of-failure-calculator/Calc-14436

Design of Shafts Formulas...

Design of Hollow Shaft &'

5) Angle of Twist of Hollow Shaft on Basis of Torsional Rigidity @
Ly
4 4
Gp-d, - (1 - C )

Ohollow = 584 - Mt hollowshaft *

330mm

@ 23.58565° = 584 - 3.2E5N*mm -
70000N /mm? - (46mm)* - (1 - (0.85)4>

6) Axial Tensile Force given Tensile Stress in Hollow Shaft (§

PaXhollow == th . % . (d(zj o d12)

) 25982.54N = 55.6N/mm’ - % : ((46mm)2 - (39mm)2)

7) Bending Moment given Bending Stress in Hollow Shaft@

wedl- (1 (0Y)
32

BMyn=opy-

7+ (46mm)® - (1 - ((0.85)4>)
32

() 549948.6N*mm = 120.4N/mm -

8) Bending Stress in Hollow Shaftr_‘:

th:32'
T

5.5E5N*mm
7+ (46mm)° - (1 - (0.85)4)

B 120.4113N /mm> = 32

9) Inner Diameter of Hollow Shaft given Ratio of Diameters @
di = C-d,

@ 39.1mm = 0.85 - 46mm
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10) Length of Shaft given Angle of Twist of Hollow Shaft on Basis of Torsional Rigidity @

Gh . dg . (1 _ C4) Open Calculator @'

584 - Mthollowshaft

Lh = Opoliow *

70000N /mm? - (46mm)* - (1 - (0.85)4)
584 - 3.2E5N*mm

@ 329.921mm = 23.58° -

11) Modulus of Rigidity given Angle of Twist of Hollow Shaft on basis of Torsional Rigidity @

Lh Open Calculator @'

Oholiow o - (1- 04)
330mm
93.58° - (46mm)* - (1 - (0.85)4)

Gy = 584 - Mty,liowshafs -

B 70016.77N /mm> = 584 - 3.2E5N*mm -

12) Outer Diameter given Ratio of Diameters @

d;
Bl=+

@ 45.88235mm =

Open Calculator @'

39mm

0.85

13) Outer Diameter of Hollow Shaft given Angle of Twist Torsional Rigidity @

Open Calculator @

N

Ly
Gh * Ohollow (1 - 04)

do = | 584 - Mthollowshaft *

e

330mm
70000N /mm: - 23.58" - (1 - (0.85)4)

@ 46.00275mm = | 584 - 3.2E5N*mm -
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14) Outer Diameter of Hollow Shaft given Bending Stress of Hollow Shaft L‘J

1 Open Calculator @'

3

My »
7T'th' (1—04)

Bd - 32

Wl

5.5E5N*mm
7 - 120.4N /mm? - (1 - (0.85)4)

@ 46.00143mm = | 32-

15) Outer Diameter of Hollow Shaft given Principle Stress @

% Open Calculator @

Mpn + \/ M3, 4+ Mt jowshatt
TeT- (1 — C4)

Bdo=|16-

1

5.5E5N*mm + \/ (5.5E5N*mm)? 4 (3.2E5N*mm)?

) 46.00708mm = | 16-
7 -129.8N /mm? - (1 - (0.85)4)

16) Outer Diameter of Shaft given Torsional Shear Stress @

Open Calculator '

Mt hollowshaft
idd, = [ 16 -
. T Th - (1 - C4)

3
3.2E5N*mm \I

@ 45.96884mm = (16 .
7+ 35.1N /mm: - (1 - (0.85)4) }
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17) Principle Stress Maximum Principle Stress Theory C‘:

Open Calculator @

9 5
My + \/ My}, + Mty nowshatt
- dg . (1 — C4)

1::16-

5.5E5N*mm + \/ (5.5E5N*mm)? 4 (3.2E5N*mm)?

129.86N /mm® = 16 -
& o 7+ (46mm)® - (1 - (0.85)4)

18) Ratio of Diameter given Torsional Shear Stress in Hollow Shaft L‘:

1 Open Calculator (&'
Mthollowshaft |
C=1[(1-16- +
m-d; - Th
3.2E5N* B
B9 0.850395 = (1 - 16- S
7+ (46mm)” - 35.1N/mm?>

19) Ratio of Diameters given Angle of Twist of Hollow Shaft and Torsional Rigidity @

1 Open Calculator (&'
Ly !
C= 1—584. Mthollowshaft : 4
Gh : do : ehollow
1
330 !
) 0.849953 = ( 1 — 584 - 3.2E5N*mm - -
70000N/mm? - (46mm)” - 23.58"°

20) Ratio of Diameters given Bending Stress of Hollow Shaft @

% Open Calculator @'
Mpn
C=11-32- 3
T - do *Oph
5.5E5N* R
B o.849982 = (132 o
- (46mm)” - 120.4N/mm?
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21) Ratio of Diameters given Principle Stress @

1 Open Calculator @'

4

2 2
Mpn + \/ My + Mbgonowshatt

3
m-d; -t

BC=|1-16-

1
4

5.5E5N*mm + \/ (5.5E5N*mm)? 4 (3.2E5N*mm)?

084991 = [1-16- -
7 (46mm)” - 129.8N/mm?

22) Ratio of Diameters given Tensile Stress in Hollow Shaft @

Open Calculator @

C— 1— Pax hollow
T d2

Z.th. o

Bo.8ar8d42 =, |1~ 25980N 2
4 - 55.6N/mm? - (46mm)

23) Ratio of Inner Diameter to Outer Diameter @

d;
@C=1

B0 0.847826 =

Open Calculator (&'

39mm

46mm

24) Tensile Stress in Hollow Shaft when Subjected to Axial Force @

Open Calculator @

Pax hollow
fx e
B @

25980N
z. ((4:6mm)2 - (39mm)2>

B 55.59456N /mm: =
4
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25) Torsional Moment given Angle of Twist on Basis of Torsional Rigidity L’J

Gy-di- (1-CY
584 - Ly,

Mthollowshaft = Opollow °

70000N /mm? - (46mm)* - (1 - (0.85)4)
584 - 330mm

@ 319923.4N*mm = 23.58" -

26) Torsional Moment given Torsional Shear Stress in Hollow Shaft @

w-dg-(l—C4)
16

Mbhonowshatt = Th *

7 - (46mm)?® - (1 - (0.85)4)
16

B0 320651.1N*mm = 35.1N /mm: -

27) Torsional Shear Stress when Shaft is Subjected to Pure Torsional Moment @

Mt hollowshaft
m-dd. (1- C4)

Th:16-

3.2E5N*mm
7+ (46mm)® - (1 - (0.85)4>

B 35.02873N /mm> = 16 -

Maximum Shear Stress and Principal Stress Theory @

28) Bending Moment given Maximum Shear Stress @

2
T MSST 2

Mp mssT = | —Mt;

ﬂ'dl?(/ISST

2

58.9N /mm?

) 980230N*mm = $ — (3.87E5N*mm)?
7-(45mm)?
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29) Diameter of Shaft given Permissible Value of Maximum Principle Stress @

Open Calculator @

16 3
dmpsT = ( : <Mb +4/ M} + Mtzhaft>>
- <5}

51.50622mm = (

1
3

16

- - . . * 1. * 2 ) * 2
- 135.3N/mm (1 SEON*mm + \/ (1.8EON*mm)” + (3.3E5N ") ))

30) Diameter of Shaft given Principle Shear Stress Maximum Shear Stress Theory @

Open Calculator @

1
3

16

T * Tmax MSST

: \/M% MSST T Mtf)

dmsst = <

1
3

16 2 2

31) Equivalent Bending Moment given Torsional Moment @

Open Calculator (&'

Mb.q = My, msst + \/M% msst + Mt

B 2E°6N*mm = 9.8E5N*mm + \/ (9.8E5N*mm)? + (3.87E5N*mm)?

32) Factor of Safety given Permissible Value of Maximum Principle Stress @

F Open Calculator @'
fs — ce
01
255N 2
B 1884701 = _255N mm:
135.3N/mm?

33) Factor of Safety given Permissible Value of Maximum Shear Stress @

Open Calculator @

Oyt
f,=05.- — X
Tmax MSST

222N /mm?
58.9N/mm?
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34) Maximum Shear Stress in Shafts @

Open Calculator @

Tmax MSST = ——5— ° \/Mb msst + Mt
7 - dyssr
B 58.88804N/mm> = ———— - \/ (9.8E5N*mm)? + (3.87E5N*mm)
m - (45mm)

35) Permissible Value of Maximum Principle Stress @

16 s 2 Open Calculator (%
TP ' (Mb + \/Mb + Mtshaft)
7 AMpsT
16 5 5
& 135.349N/mm* = ———— - <1.8E6N*mm + \/(1.8E6N*mm) + (3.3E5N*mm) )
7+ (51.5mm)

36) Permissible Value of Maximum Principle Stress using Factor of Safety @

Fce Open Calculator (&'

Gl - f,

_ 255N/mm?

135.6383N /mm?
x| [ 1.88

37) Permissible Value of Maximum Shear Stress @

o Open Calculator (%'
yt
Tmax MSST = 0.5 £
s

222N /mm?

B 59.04255N /mm> = 0.5 -
1.88

38) Torsional Moment given Equivalent Bending Moment @

Open Calculator @

Mt = \/(Mbeq — Mpmsst)” — M psst

B 376961.5N*mm = \/ (2.03E6N*mm — 9.8E5N*mm)” — (9.8E5N*mm)”
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39) Torsional Moment given Maximum Shear Stress C‘:

Tmax MSST 2
QB Mt = \/(7r - diygssr - a)i—ﬁ) — M} psst

58.9N/mm? \
) 387582.1N*mm = \/ (71'- (45mm)? - %) — (9.8E5N*mm)>

40) Yield Strength in Shear Maximum Shear Stress Theory @
Ssy:O-5'fs'01

B0 127.182N/mm® = 0.5 - 1.88 - 135.3N/mm

41) Yield Stress in Shear given Permissible Value of Maximum Principle Stress @

Fee =0p - £
a 254.364N/mm? = 135.3N/mm> - 1.88

Shaft Design on Strength Basis

42) Axial Force given Tensile Stress in Shaft @

d2

Pax:“t T 1
46. 2
@ 125767.1N = 72.8N/mm? - 7 - @

43) Bending Moment given Bending Stress Pure Bending @

Gb‘ﬂ"dS

@M="

~ 177.8N/mm? - 7 - (46.9mm)3
N 32

@ 1.8E"6N*mm
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44) Bending Stress given

szcx—ct

Normal Stress L‘J

) 177.8N/mm: = 250.6N/mm* — 72.8N /mm

45) Bending Stress in Shaft Pure Bending Moment @

32-M,
o, = ——
b - d®

32 - 1.8E6N*mm

B 177.7273N /mm: =

7 - (46.9mm)?

46) Diameter of Shaft given Bending Stress Pure Bending @

1
d: (%)3

T+ Oy,

2.
@ 46.8936mm — ( 3

1.8E6N*mm ) 5

- 177.8N/mm?

47) Diameter of Shaft given Tensile Stress in Shaft @

Pax

Bd= /4

W'Gt

@ 46.94341mm = \/ 4.

48) Diameter of Shaft given Torsional Shear Stress in Shaft Pure Torsion @

m™m-T

Msa
d:<16.ﬂ

@ 46.9016mm = (16 :

1.26E5N
7 - 72.8N/mm?

>%

3.3E5N*mm > T

- 16.29N/mm?
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49) Maximum Shear Stress in Shaft Bending and Torsion C‘:

Open Calculator @

GX 2 9
Tsmax — 7 +T

250.6N /mm? \ >
() 126.3545N /mm® — \/ (%) + (16.20N /mm?)?

50) Normal Stress given Both Bending and Torsional act on Shaft C‘;
6, = O 1+ oy Open Calculator (&'
X

B 250.6N/mm> = 177.8N/mm* + 72.8N /mm

51) Normal Stress given Principal Shear Stress in Shaft Bending and Torsion @

Open Calculator @

GX:2' 2 T2

max

B0 250.8935N /mm> = 2- \/ (126.5N/mm?)® — (16.29N/mm>)*

52) Power transmitted by Shaft @

P=2.n-N-. Mt Open Calculator @'

B 8.834159kW = 2 - 7 - 1850rev/min - 45600N*mm

53) Tensile Stress given Normal Stress @

6, = 0y — O}, Open Calculator (%'
X

B 72.8N/mm: = 250.6N/mm* — 177.8N /mm?

54) Tensile Stress in Shaft when it is Subjected to Axial Tensile Force @

Pax Open Calculator @
cp — 4 - 5
m-d
1.26E5N
B} 72.93483N/mme = 4. — "
7+ (46.9mm)

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/maximum-shear-stress-in-shaft-bending-and-torsion-calculator/Calc-13993
https://www.calculatoratoz.com/en/normal-stress-given-both-bending-and-torsional-act-on-shaft-calculator/Calc-13992
https://www.calculatoratoz.com/en/normal-stress-given-principal-shear-stress-in-shaft-bending-and-torsion-calculator/Calc-13994
https://www.calculatoratoz.com/en/power-transmitted-by-shaft-calculator/Calc-31473
https://www.calculatoratoz.com/en/tensile-stress-given-normal-stress-calculator/Calc-14391
https://www.calculatoratoz.com/en/tensile-stress-in-shaft-when-it-is-subjected-to-axial-tensile-force-calculator/Calc-13978
https://www.calculatoratoz.com/en/maximum-shear-stress-in-shaft-bending-and-torsion-calculator/Calc-13993
https://www.calculatoratoz.com/en/normal-stress-given-both-bending-and-torsional-act-on-shaft-calculator/Calc-13992
https://www.calculatoratoz.com/en/normal-stress-given-principal-shear-stress-in-shaft-bending-and-torsion-calculator/Calc-13994
https://www.calculatoratoz.com/en/power-transmitted-by-shaft-calculator/Calc-31473
https://www.calculatoratoz.com/en/tensile-stress-given-normal-stress-calculator/Calc-14391
https://www.calculatoratoz.com/en/tensile-stress-in-shaft-when-it-is-subjected-to-axial-tensile-force-calculator/Calc-13978

Design of Shafts Formulas...

55) Torsional Moment given Torsional Shear Stress in Shaft Pure Torsion L‘J

d3

Mtshaft =T 7" 1_6
46.9mm)*
() 329966.2N*mm — 16.20N /mm - - %

56) Torsional Shear Stress given Principal Shear Stress in Shaft L‘!

2
2 Ox
.1')( T Umax ( 2 )

250.6N /mm? \ >
) 17.38275N /mm: = \/ (126.5N/mm?)? — (%)

57) Torsional Shear Stress in Shaft Pure Torsion K

Mt
r—16- sha?)ft
m-d
3.3E5N*
B 16.20167N/mme = 16 - -~~~ "
7 - (46.9mm)

Torsional Rigidity &

58) Angle of Twist of Shaft (&'

L
0= 584 . Mtshaft . —4
G- dtorl

450mm
90000N /mm? - (43.5mm)"

a 15.41922° = 584 - 3.3E5N*mm -
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59) Length of Shaft Subjected to Torsional Moment given Angle of Twist L‘J

G-d?

torl

L —g. —— Ctorl
584 - Mtshaft

90000N /mm? - (43.5mm)*
584 - 3.3E5N*mm

B 450.0228mm = 15.42" -
60) Modulus of Rigidity given Angle of Twist L‘:

L
G = 584 - Mbgpase - ———

* Qtorl

450mm
15.42° - (43.5mm)*

B 89995.45N /mm> = 584 - 3.3E5N*mm -

61) Shaft Diameter given Angle of Twist in Shaft @

L \ 7
P diorn = [ 584 - Mbgpast - ——
B dion < haft G-e)

PN

a 43.49945mm = (584 . 3.3E5N*mm - 450mm )

90000N /mm? - 15.42°

62) Torsional Moment given Angle of Twist in Shaft @

G-d?

torl

4 Mt =0 ———
. shaft L-584

90000N /mm? - (43.5mm)*
450mm - 584

a 330016.7N*mm = 15.42° -
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Variables Used

« C Ratio of Inner to Outer Diameter of Hollow Shaft
« d Diameter of Shaft on Strength Basis (Millimeter)
o dagmEe Diameter of Shaft from ASME (Millimeter)

. di Inner Diameter of Hollow Shaft (Millimeter)

 dypsT Diameter of Shaft from MPST (Millimeter)

 dpssT Diameter of Shaft from MSST (Millimeter)

. do Outer Diameter of Hollow Shaft (Millimeter)

. dtorl Diameter of Shaft from Torsional Rigidity (Millimeter)

. Fce Yield Strength in Shaft from MPST (Newton per Square Millimeter)
o fg Factor of Safety of Shaft

o G Modulus of Rigidity of Shaft (Newton per Square Millimeter)
. Gh Modulus of Rigidity of Hollow Shaft (Newton per Square Millimeter)

. kb Combined Shock Fatigue Factor of Bending Moment
* k¢ Combined Shock Fatigue Factor of Torsion Moment

e L Length of Shaft from Torsional Rigidity (Millimeter)
o L}, Length of Hollow Shaft (Millimeter)

e My, 1, Bending Moment in Hollow Shaft (Newton Millimeter)

e My, mssT Bending Moment in Shaft for MSST (Newton Millimeter)

. Mb Bending Moment in Shaft (Newton Millimeter)

. Mt Torque transmitted by Shaft (Newton Millimeter)

. Mbeq Equivalent Bending Moment from MSST (Newton Millimeter)

. beeq Equivalent Bending Moment for Fluctuating Load (Newton Millimeter)
. Mtfeq Equivalent Torsion Moment for Fluctuating Load (Newton Millimeter)
o Mty olowshaft Torsional Moment in Hollow Shaft (Newton Millimeter)

o Mtgpaft Torsional Moment in Shaft (Newton Millimeter)

. Mtt Torsional Moment in Shaft for MSST (Newton Millimeter)

o N Speed of Shaft (Revolution per Minute)
o P Power Transmitted by Shaft (Kilowatt)
* P.x hollow Axial Force on Hollow Shaft (Newton)
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P .x Axial Force on Shaft (Newton)
Ssy Shear Yield Strength in Shaft from MSST (Newton per Square Millimeter)

0 Angle of Twist in Shaft (Degree)
Ohollow Angle of Twist of Hollow Shaft (Degree)

0’41 Maximum Principle Stress in Shaft (Newton per Square Millimeter)
O 1 Bending Stress in Hollow Shaft (Newton per Square Millimeter)
O, Bending Stress in Shaft (Newton per Square Millimeter)

O Tensile Stress in Shaft (Newton per Square Millimeter)

Otp Tensile Stress in Hollow Shaft (Newton per Square Millimeter)

Oy Normal Stress in Shaft (Newton per Square Millimeter)

Oyt Yield Strength in Shaft from MSST (Newton per Square Millimeter)

T Maximum Principle Stress in Hollow Shaft (Newton per Square Millimeter)

Tmax Principal Shear Stress in Shaft (Newton per Square Millimeter)
Tsmax Maximum Shear Stress in Shaft (Newton per Square Millimeter)

T Torsional Shear Stress in Shaft (Newton per Square Millimeter)

Th, Torsional Shear Stress in Hollow Shaft (Newton per Square Millimeter)
Tmax ASME Maximum Shear Stress in Shaft from ASME (Newton per Square Millimeter)
Tmax MSST Maximum Shear Stress in Shaft from MSST (Newton per Square Millimeter)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264338327950288
Archimedes' constant

e Function: sqrt, sqrt(Number)
Square root function
¢ Measurement: Length in Millimeter (mm)
Length Unit Conversion @
e Measurement: Power in Kilowatt (kW)
Power Unit Conversion @
¢ Measurement: Force in Newton (N)
Force Unit Conversion (%'
¢ Measurement: Angle in Degree (°)
Angle Unit Conversion @
¢ Measurement: Frequency in Revolution per Minute (rev/min)
Frequency Unit Conversion L’:
¢ Measurement: Torque in Newton Millimeter (N*mm)
Torque Unit Conversion @
¢ Measurement: Stress in Newton per Square Millimeter (N/mm?)
Stress Unit Conversion L‘v
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Check other formula lists

¢ Design against Fluctuating Load Formulas @ .

e Design of Bevel Gear Formulas @ .
¢ Design of Chain Drives Formulas @ .
¢ Design of Cotter Joint Formulas @ o
¢ Design of Coupling Formulas @ °
e Design of Flywheel Formulas L‘n .
¢ Design of Friction Clutches Formulas @ .
¢ Design of Helical Gears Formulas @ o
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Design of Keys Formulas @

Design of Knuckle Joint Formulas L‘n
Design of Lever Formulas @

Design of Pressure Vessels Formulas @
Design of Shafts Formulas L‘J

Design of Threaded Fasteners Formulas @
Power Screws Formulas @

Threaded Joints Formulas L‘l
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