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4.92 5

4.2.

 (  4.3 - 4.71) 

 ( )  ( ) 

 (S/N ratio)  4.72 

 ( ) 

 (  2 )  0 

 (  1-3) 

 (  3-5 ) 

 4 
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 4.72 S/N-Ratio

Model Heuristic 2 Variables 3 Variables 4 Variables 5 Variables
Average
response

SD S/N
ratio

Average
response

SD S/N
ratio

Average
response

SD S/N
ratio

Average
response

SD S/N
ratio

Branin Steepest 9.285 2.813 18.936 - - - - - - - - -
SA 8.733 2.547 18.432 - - - - - - - - -
ACO 10.412 3.360 19.845 - - - - - - - - -

Camelback Steepest 15.107 1.560 23.487 - - - - - - - - -
SA 13.110 1.922 22.201 - - - - - - - - -
ACO 42.423 7.763 32.181 - - - - - - - - -

GoldsteinPrice Steepest 9.627 1.579 19.496 - - - - - - - - -
SA 8.130 1.638 17.839 - - - - - - - - -
ACO 13.319 3.316 22.198 - - - - - - - - -

Parabolic Steepest 17.016 3.933 24.378 16.575 3.675 24.171 16.108 3.368 23.948 15.668 3.115 23.725
SA 16.667 3.660 24.221 16.213 3.515 23.989 15.779 3.125 23.785 15.333 3.026 23.535
ACO 17.027 3.913 24.382 16.648 3.498 24.227 16.578 3.396 24.198 16.575 3.513 24.182

Rastrigin Steepest 100.434 1.708 40.035 112.994 3.312 41.052 117.996 7.979 41.385 113.096 13.380 40.904
SA 96.939 2.438 39.724 98.831 7.677 39.830 86.722 12.226 38.535 69.230 21.196 35.509
ACO 104.165 3.399 40.349 122.526 3.676 41.759 139.348 4.427 42.875 156.568 5.202 43.884

Rosenbrock Steepest 85.149 3.950 38.594 84.277 3.341 38.507 83.562 2.921 38.434 83.015 2.644 38.378
SA 84.494 3.477 38.529 83.563 2.908 38.435 82.870 2.758 38.363 81.971 2.297 38.269
ACO 84.808 3.662 38.560 84.727 3.624 38.552 84.630 3.590 38.543 84.490 3.471 38.528

Shekel Steepest 21.541 2.270 26.608 18.347 1.574 25.201 14.700 2.731 23.054 12.238 3.977 21.127
SA 20.783 1.848 26.309 16.028 1.905 23.954 11.656 2.528 21.002 8.884 2.717 18.466
ACO 23.508 3.459 27.328 22.605 3.422 26.946 20.628 3.025 26.072 17.820 3.409 24.574

Styblinski Steepest 356.327 2.619 51.037 392.825 1.613 51.884 386.950 4.303 51.752 375.259 6.234 51.484
SA 352.354 2.469 50.939 374.117 8.395 51.454 355.716 12.392 51.009 329.166 20.275 50.304
ACO 357.920 3.439 51.075 395.961 4.775 51.952 395.175 4.734 51.934 392.570 7.528 51.875
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Steepest

Ascent

1.

2.

3.

4.

 2-3 

1.

2.

3.

 4 

Simulated

Annealing

1.

2.

3.

4.

1.

Global point

Ant Colony

Optimization

1.

2.

3. Global

point

Local optima

1.

Local optima

2.
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4.3.

(Minimization)

 (Noise)

(Constraints)

 (Maximization)

 (

(mild steel) )

1010879.259.3141. 025.075.048411 dfVdfVnCostMin

:

(i)

50 V  400 m/min

(ii)

0.30 f  0.75 mm/rev

(iii)

1.20 d  2.75 mm

(iv)

Fc  85 kg

xx

xfdVVFC 2

5.007.0

1

1946.059.1525.010.28
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2

21.2exp
142

fVx

(v)

Pc  2.25 kW

4500
746.0 VFP C

C

(vi)

25 TL  45 min

75.075.15

101060
dfV

TL

(vii)

T  1000 oC

105.02.04.0132 dfVT
(viii)  ‘n’  (  (A) 5 .  (d) 2.5 .)

n
d
A

 (

)

2.0108.125.1. 16.03811 fVfVCostMin

:

(i)

SF  100  in

004.152.181036.1 fVSF
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(ii)

F  0.01 in/rev

(iii)

HP  2.0 hp

78.091.058.3 fVHP

(

)

2.01077.12566.1. 16.03811 fVfVCostMin

:

(i)

 f  0.1 in/rev

(ii)

HP  4 hp

75.078.091.039.2 dfVHP
(iii)

SF  50  in

25.0004.152.161062.204 DfVHP

 (

(medium carbon steel) )

n

i
iiiiii dffVfVCostMin

1

117.1188.2811 60884.5exp1095.13927.

:
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(i)

0.001 f  5.6 mm/rev

(ii)

14.13 V  1005.3 m/min

(iii)  (  2 .)

0 d A mm

 ‘A’

(iv)

FC  170 kg

dfVFC
725.01013.073.290

(v)

f V 2  2230.5

(vi)

0.356 f  2 Hmax

Hmax  0.01 to 0.06 .

(vii)

Pc = 7.5 kW

4896
VFP C

C

(viii) (d)  ‘n’  ‘A’

Ad
n

i
i

1

 (  (Y))

1280128020114016300.
1

4
1

523
1

5 x
x

x
xxx

x
xYMax
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 X1 = ( 100-180)

X2 =  (  35-75)

X3 =  (  5-15)

X4 =  (  20-50)

X5 =  (  0-50)

4.3.1. Turning Machine

 Turning Machine

 4.73  Turning Machine
Turning Machine Modeling

Hati and Rao Ermer Ermer and Kromodihardjo Iwata Oba and Murotsu
Yield Yield Yield Yield

Average 14532 0:00:15 79.277 7200 0:00:09 6.291 7200 0:00:12 1.553 14954.5 0:00:12 122.553

Std. Dev. 13 0:00:01 0.153 0 0:00:01 0.034 0 0:00:01 0.000 26.7925 0:00:01 0.050

Max 14555 0:00:18 79.595 7200 0:00:10 6.386 7200 0:00:12 1.553 15005 0:00:13 122.623

Min 14508 0:00:13 79.135 7200 0:00:08 6.264 7200 0:00:11 1.553 14923 0:00:11 122.486

S/N ratio - - 37.983 - - 15.973 - - 3.823 - - 41.766

4.3.2.  (Spring force problem)

 4.74  Spring Force
Spring force problem

Yield
Average 1968640 0:11:47 3166.56421

Std. Dev. 927 0:00:10 125.03427

Max 1970073 0:12:07 3368.71053

Min 1967196 0:11:30 2869.09338

S/N ratio - - 69.992
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4.4.

 4.1-

4.2  2 

4.4.1. Turning Machine

 4.75  Turning Machine
Turning Machine Modeling

Hati and Rao Ermer Ermer and Kromodihardjo Iwata Oba and Murotsu
Yield Yield Yield Yield

Average 6000 0:03:42 79.441 6000 0:00:45 6.306 6000 0:00:17 1.555 6000 0:01:43 124.010

Std. Dev. 0 0:00:03 0.119 0 0:00:01 0.017 0 0:00:00 0.002 0 0:00:02 0.748

Max 6000 0:03:48 79.613 6000 0:00:46 6.329 6000 0:00:18 1.558 6000 0:01:46 125.636

Min 6000 0:03:38 79.215 6000 0:00:44 6.268 6000 0:00:17 1.553 6000 0:01:41 122.730

S/N ratio - - 38.001 - - 15.995 - - 3.836 - - 41.869

4.4.2.  (Spring force problem)

Spring force

 4.76  Spring Force
Spring force problem

Yield
Average 7393 0:00:23 2604.846

Std. Dev. 470 0:00:00 162.504

Max 8165 0:00:23 2926.799

Min 6750 0:00:22 2372.605

S/N ratio - - 68.281
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4.5.

 4.3-4.4 

 4.94-4.95 

 5  4 

4.77

4.93

4.94
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 4.77 

(ACO)

1.

2.

3.

Heuristic

1.

(SA-ACO)

1.

ACO

SA

1.

Global point

2.


