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Optimal Design of Automatic Transmission Lever using
Genetic Algorithms
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Abstract This paper deals with an optimal design methodology for an automatic transmission lever using a genetic
algorithm. A component of an automatic transmission lever has been designed sequentially in the industry, but the
study presents a new design method to consider the design parameters of components simultaneously. A genetic
algorithm approach is described to determine a set of design parameters for an automatic transmission lever. We have
attempted to model the design problem with the objective of minimizing the angle variation of detent spring subject to
constraints such as modulus of elasticity of steel, geometry of shift pipe, and stiffness of spring. The proposed method
can give the better design alternative.
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Table 1. 71 & 47

7% < k&
7] angle variation of detent spring
6, initial position of groove
D, distance between detent pin and groove
F, generated force at groove
Hyprers height of detent spring
Hiroove height of groove
Hpyp height of detent pin
Hyp height of shift pipe
K stiffness of detent spring
R, distance between center and groove
Reoi coil radius of main spring
R;, inner radius of shift pipe
R outer radius of shift pipe
Roa radius of Rod
Ripring outer radius of main spring
Woracker width of bracket
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Table 2. A7 W2 Huigts 4

Variable HA Azt

Height of Shfit Pipe 250 350
Inner Radius of Shift Pipe 5.5 85
Outer Radius of Shift Pipe 55 85
Height of Detent Pin 100 120
Stiffness of Detent Spring 35 55
Initial Position of Groove 70 80
Height of Groove 80 120
Height of Detent Pin 80 100
Width of Step 3 10
Width of Bracket 3 10
Radius of Rod 0 5

Outer Radius of Main Spring 2 5.5
Coil Radius of Main Spring 0 2
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Table 3. 34 A g3 A4 AAIZke] v

Variable AL AR A AR

Height of Shift Pipe 262 275
Inner Radius of Shift Pipe 595 55
Outer Radius of Shift Pipe 6.67 75
Height of Detent Spring 118.66 112
Stiffness of Detent Spring 53.56 35
Initial Position of Groove 79.8 75
Height of Groove 99.51 100
Height of Detent Pin 99.19 87
Width of Step 3.24 6
Width of Bracket 321
Radius of Rod 4.32 25
Outer Radius of Main Spring 249 4
Coil Radius of Main Spring 0.3 0.5

a3 25.38 7846
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Table 4. e+ AA 3k

. )% oF A
Variable et | gt |
Height of Shift Pipe 262 262 275
Inner Radius of Shift Pipe 595 6.5 55
Outer Radius of Shift Pipe 6.67 7.5 7.5
Height of Detent Spring 118.66 118 112
Stiffness of Detent Spring 53.56 54 35
Initial Position of Groove 79.8 80 75
Height of Groove 99.51 100 100
Height of Detent Pin 99.19 100 87
Width of Step 324 35 6
Width of Bracket 3.21 35 5
Radius of Rod 432 4.5 25
Outer Radius of Main Spring | 2.49 2.5 4
Coil Radius of Main Spring 03 05 0.5
Fitness value 2538 32.1 78.47
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