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Problem Formulation

1. Problem Statement

- Design a clutch which can endure the

allowed stresses

- Minimize the material and

production cost




Problem Formulation

2. Data and Information Collection

- Maximum Torque: 25.5kg ‘m

- Maximum Velocity: 240km/h

3. Design Variables

- ro: outer radius

* ri: Inner radius




Problem Formulation

4. Cost Function

5. Constraints

— 7 (ri —17) +2.1645 < 10 ® < 0




Finding the optimality Solution

1. Analytically

A. Necessary condition

No. i ro u Validity f

1. | -0.1378 0 0 Not feasible

2. | 0.1093 -0.1894 28.7319 Not feasible




Finding the optimality Solution

B. Sufficient condition

Gur; —2ur 5

—mnositive de finite
—2ur 5 2T — 2u r; I /

r.=0.1093 7, =0.1894 f=0.1127

— |solated local minimum
Actually global minimum




Finding the optimality Solution

2. Graphically

B. CosttFaintsion
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Finding the optimality Solution

onsidering other variables

Properties =4 2943004
Power= 149946 v= X 0.5)
Torque= 241.776 p= 0.2 . Optimum R 0.2
Ha2elH= 2943004 ! i 9708.006
Cost 0.659734
Constrain| 0.039836

1
2
3
4
5
6

Torque/10Cost*100 Const*10000

-1.38686 -0.94248 -21.705

0 Y -21.645
0.231143 015708 -21.545
0.554743 0.376991 -21.405
0.970801 0.659734 -21.225
1479315 100531 -21.005
2080287 1413717 -20.745
2773716 1.88495€ -20.445
3.559602 2419026 -20.105
4437946 3.01592¢ -19.725
5408746 3.675663 -19.305
6472004  4.39823 -18.845
7627719 5.183628 -18.345
8.875891 6.031858 -17.805
1021652 6.94292 -17.225
1164961 7.916813 -16.605
1317515 B.95353¢ -15.945
1479315 10.0531 -15.245
16.50361 11.2154¢ -14.505




Thank you all very much




