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Important Torsion Equation of Circular Shafts
Formulas

Examples
with Units

1) Angle of Twist with known Shear Strain at Outer Surface of Shaft Formula (a

m Example with Units Evaluate Fomula(®
‘L 1.75 - 4.58
0. _ P shaft | | 70 86360 = —2 200
Circularshafts R 110 mm

2) Angle of Twist with known Shear Stress in Shaft Formula (af

_m Example with Units Bl FammlE B
T-L 180mpa - 4.58
Ororaion = shaft 0.1874r0 = ——— 7
orsion R - GTorsion 110mm - 40GPa

3) Angle of Twist with known Shear Stress induced at Radius r from Center of Shaft Formula

(af
. =m E———y— Evaluate Formula [
L - T 4.58m - 180 mp
0 - _shaft’ T 1t 01874pa = 0 "7
Torsion K ] 110mm - 40cpa
R GTorswn

4) Length of Shaft with known Shear Strain at Outer Surface of Shaft Formula (af

IR Formuia

R- eCircularshafts

Lshafe =

Example with Units

n

110mm - 72rad
4.5257m = —————

1.75

Evaluate Formula (@

5) Length of Shaft with known Shear Stress induced at Radius r from Center of Shaft Formula

e

R+ Grorsion * OTorsion

Lohate =
T

. © formuladen.com

110mm - 406Pa - 0.187rad

4.5711m =

180 mpa

Evaluate Formula [
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6) Length of Shaft with known Shear Stress induced at Surface of Shaft Formula (af

Formula

Example with Units

R - Grorsion * OTorsion

4.5711m =

Lshaft =
T

110mm - 406Pa - 0.187rad
180 mPa

Evaluate Formula @

7) Modulus of Rigidity of material of Shaft using Shear Stress-induced at Surface of Shaft

Formula
. Em
oL 180mpa - 4.58
o shaft | | 40,0778 cpa = e 220N
Torsion R- eTorsion 110mm - 0.187rad

Evaluate Formula @

8) Modulus of Rigidity of Shaft if Shear Stress-induced at Radius 'r' from Center of Shaft

Formula @
 =m
L - T 4.58m - 180mp
Go o _shaft’ T 14007786k = o
Torsion R- eTorsion 110mm - 0.187rad

Evaluate Formula @

9) Radius of Shaft if Shear Stress induced at Radius r from Center of Shaft Formula (af

Formula Example with Units

109.8mm =

0.122m - 180mpa
200 Mpa

Evaluate Formula @

10) Radius of Shaft using Shear Strain at Outer Surface of Shaft Formula (af

B ormuia

Example with Units

1+ Lspatt
R —m
eCit"cularshafts

111.3194mm =

1.75 - 4.58m
72 rad

Evaluate Formula @

11) Radius of Shaft using Shear Stress induced at Surface of Shaft Formula (af

R Forruia |

Example with Units

T Lgpafe
R =

GTorsion ’ e'I‘orsi(m

110.2139mm =

180mpa - 4.58m
40cPa + 0.187rad

12) Shear Strain at Outer Surface of Circular Shaft Formula (af

Evaluate Formula @

Formula

Example with Units

T] =
Lshaft

R - Oircularshafts

110mm -« 72rad
4.58m

1.7293 =

. © formuladen.com

Evaluate Formula [
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13) Shear Stress at Surface of Shaft using Shear Stress-induced at Radius 'r' from Center of
Shaft Formula @

Example with Units Evaluate Formula (&

180mpa - 0.122m
110mm

199.6364Mpa =

14) Shear Stress induced at Radius 'r' from Center of Shaft Formula (af

[Example with Units | Evaluate Formula [

200mpa - 0.122m
110 mm

221.8182mpa =

15) Shear Stress induced at Radius 'r' from Center of Shaft using Modulus of Rigidity Formula

Evaluate Formula [
T = r: GTorsion : eCircularshafts 0.002Mpa = 0.122m - 40Gpa + 72rad
T T 180 mpa

16) Shear Stress induced at Surface of Shaft Formula (af

[Formia’
R Groresion * OTorsi 110 - 406Pa - 0.187rad
= Torsion ~ YTorsion 179.6507 Mpa = mm a ra
L 4.58m
shaft

17) Value of Radius r using Shear Stress induced at Radius r from Center of Shaft Formula (af

Formula Example with Units Evaluate Formula (&

200mpa - 110mm
180 mpa

0.1222m =
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Variables used in list of Torsion
Equation of Circular Shafts
Formulas above

Constants, Functions,
Measurements used in list of
Torsion Equation of Circular Shafts

« Grorsion Modulus of Rigidity (Gigapascal)
o Lghaft Length of Shaft (Meter)

« I Radius from Center to Distance r (Meter)
« R Radius of Shaft (Millimeter)
« T, Shear Stress at Radius r (Megapascal)

. eCircuIarshafts Angle of Twist for Circular Shafts

(Radian)
 B1orsion Angle of Twist SOM (Radian)

« T Shear Stress in Shaft (Megapascal)
« 17 Shear Strain

. © formuladen.com

Formulas above

o Measurement: Length in Meter (m), Millimeter
(mm)
Length Unit Conversion @

« Measurement: Pressure in Gigapascal (GPa)
Pressure Unit Conversion @

o Measurement: Angle in Radian (rad)
Angle Unit Conversion @

o Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion B
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Download other Important Torsion PDFs

¢ Important Torsional Rigidity and Polar
Modulus Formulas B

Try our Unique Visual Calculators

.CM

° Reverse percentage@ e [] HCF calculator @

HCF

Simple fraction

Please SHARE this PDF with someone who needs it!
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