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Open Calculator 

Open Calculator 

Open Calculator 

List of 17 Turning Dynamics Formulas

Turning Dynamics 

1) Pivot Centre given Turning Radius of Inner Front Wheel 

fx

ex

2) Pivot Centre given Turning Radius of Inner Rear Wheel 

fx

ex

3) Pivot Centre given Turning Radius of Outer Front Wheel 

fx

ex

c = atw − 2 ⋅ (
b

sin(θ)
− Rif)

1300.091mm = 1999mm − 2 ⋅ ( 2700mm

sin(40°)
− 3851mm)

c = atw − 2 ⋅ ( b

tan(θ)
− Rir)

1363.531mm = 1999mm − 2 ⋅ ( 2700mm

tan(40°)
− 2900mm)

c = atw − 2 ⋅ (−
b

sin(φ)
+ Rof)

2579mm = 1999mm − 2 ⋅ (−
2700mm

sin(30°)
+ 5110mm)
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Open Calculator 

Open Calculator 

Open Calculator 

Open Calculator 

4) Pivot Centre given Turning Radius of Outer Rear Wheel 

fx

ex

5) Turning radius of car when taking turn 

fx

ex

6) Turning radius of front inner wheel while cornering 

fx

ex

7) Turning radius of outer front wheel while cornering 

fx

ex

c = atw − 2 ⋅ (−
b

tan(φ)
+ Ror)

1352.074mm = 1999mm − 2 ⋅ (−
2700mm

tan(30°)
+ 5000mm)

Rt =
b

2 ⋅ sin(δ)

4291.62mm =
2700mm

2 ⋅ sin(0.32rad)

Ri = (
b

sin(θ)
) − (

atw − c

2
)

3850.954mm = ( 2700mm

sin(40°)
) − ( 1999mm − 1300mm

2
)

Rof = ( b

sin(φ)
) + ( atw − c

2
)

5749.5mm = ( 2700mm

sin(30°)
) + ( 1999mm − 1300mm

2
)
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Open Calculator 

Open Calculator 

Open Calculator 

Open Calculator 

8) Turning radius of outer rear wheel while cornering 

fx

ex

9) Turning radius of rear inner wheel while cornering 

fx

ex

10) Wheel Base given Turning Radius of Inner Front Wheel 

fx

ex

11) Wheel Base given Turning Radius of Inner Rear Wheel 

fx

ex

Ror = (
b

tan(φ)
) + (

atw − c

2
)

5026.037mm = ( 2700mm

tan(30°)
) + ( 1999mm − 1300mm

2
)

Rir = ( b

tan(θ)
) − ( atw − c

2
)

2868.235mm = ( 2700mm

tan(40°)
) − ( 1999mm − 1300mm

2
)

b = (Rif +
atw − c

2
) ⋅ sin(θ)

2700.029mm = (3851mm +
1999mm − 1300mm

2
) ⋅ sin(40°)

b = (Rir +
atw − c

2
) ⋅ tan(θ)

2726.654mm = (2900mm +
1999mm − 1300mm

2
) ⋅ tan(40°)
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Open Calculator 

Open Calculator 

Open Calculator 
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12) Wheel Base given Turning Radius of Outer Front Wheel 

fx

ex

13) Wheel Base given Turning Radius of Outer Rear Wheel 

fx

ex

14) Wheel Track given Turning Radius of Inner Front Wheel 

fx

ex

15) Wheel Track given Turning Radius of Inner Rear Wheel 

fx

ex

b = (Rof −
atw − c

2
) ⋅ sin(φ)

2380.25mm = (5110mm −
1999mm − 1300mm

2
) ⋅ sin(30°)

b = (Ror −
atw − c

2
) ⋅ tan(φ)

2684.967mm = (5000mm −
1999mm − 1300mm

2
) ⋅ tan(30°)

atw = 2 ⋅ ( b

sin(θ)
− Rif) + c

1998.909mm = 2 ⋅ ( 2700mm

sin(40°)
− 3851mm) + 1300mm

atw = 2 ⋅ (
b

tan(θ)
− Rir) + c

1935.469mm = 2 ⋅ ( 2700mm

tan(40°)
− 2900mm) + 1300mm
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Open Calculator 

Open Calculator 

16) Wheel Track given Turning Radius of Outer Front Wheel 

fx

ex

17) Wheel Track given Turning Radius of Outer Rear Wheel 

fx

ex

atw = 2 ⋅ (−
b

sin(φ)
+ Rof) + c

720mm = 2 ⋅ (−
2700mm

sin(30°)
+ 5110mm) + 1300mm

atw = 2 ⋅ (−
b

tan(φ)
+ Ror) + c

1946.926mm = 2 ⋅ (−
2700mm

tan(30°)
+ 5000mm) + 1300mm
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Variables Used

atw Track Width of Vehicle (Millimeter)

b Wheelbase of Vehicle (Millimeter)

c Distance between Front Wheel Pivot Center (Millimeter)

Ri Turning Radius of Inner Wheel (Millimeter)

Rif Turning Radius of Inner Front Wheel (Millimeter)

Rir Turning Radius of Inner Rear Wheel (Millimeter)

Rof Turning Radius of Outer Front Wheel (Millimeter)

Ror Turning Radius of Outer Rear Wheel (Millimeter)

Rt Turning Radius of Car (Millimeter)

δ Steer Angle (Radian)

θ Angle of Inside Wheel Lock (Degree)

φ Angle of Outside Wheel Lock (Degree)
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Constants, Functions, Measurements used

Function: sin, sin(Angle)
Sine is a trigonometric function that describes the ratio of the length of the
opposite side of a right triangle to the length of the hypotenuse.

Function: tan, tan(Angle)
The tangent of an angle is a trigonometric ratio of the length of the side
opposite an angle to the length of the side adjacent to an angle in a right
triangle.

Measurement: Length in Millimeter (mm)
Length Unit Conversion 

Measurement: Angle in Degree (°), Radian (rad)
Angle Unit Conversion 
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