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Optimization of the Weld Bead Geometry in CO; Arc Welding by Genetic Algorithm and Response
Surface Methodology
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22 d5ag @3 & A=F 3t7] A3 desirability function & ©]&33Th

2 o, 3 BH A& £4 M= Py HAsEYo

£ BAA 49 292 Ba 24 IS ) A8 R LSS gk 4
dnEEL 3749 4 A4kal reproduction, crossover, mutation & ©]8-3td 3 A )] population &
2178 o3 A9 population & £aFoz FAANZY FAH ¢nIdEE oL HAH} AL
e 2o
Step 1. Generate an initial population of candidate solutions at random.
Step 2. Calculate fitness function values of each individual of current populations.
Step 3. Generate the next population using three genetic operators.

Step 4. Go to step 2 until some termination conditions are satisfied.
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3. Y EAEA Y} desirability function
e A9 A 543 249y, £9 H59 I FAHEU2] B =FdME
A4S AHgsle £38 ¥4 A5-E A5 98 RSM & o] &3k &3 A W

4= wire feed rate (X,), welding voltage (X,), and welding speed (X,) R, 3 W+E bead

height( y, ), bead width(y,), penetration(y,) R, 48 W}t 28 Wpatold] AAH L oxzd=

YA st ot
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Ye =B +2Bi ZBH 1 2 Bijxixj +tE, (1)

AZNM, X, %%, 5 X, X,, X, o ¥ coded unit ©Jth E B =EME2 A IJARLS &
E38t7] 91e A AP22E central composite design (CCD)S A& Qrh

AN )L x,x,x, 9 #ol ws 83 s 4L Yehdis dA40m dats 43 v=
e TEoflr] HeiM e 29 ¥5E AT dart v a2y = P4 - 24
AN Z 28 W Fx g ded 3 4 WAL £4 FA 7AE 9o 2] fid
A quadratic 53 F5E AMgstE AL B§33x g “}E}/‘i AT = R o
g &3 g Aol vt e 5F F5ge @3 4 9= Derringer and Suich[3]7} A|<Het
desirability function approach & ©|&38l%th WA $Ho] HAZE /AT I o HLEY F Y=
2(2)9t #2 two-sided desirability function E & 9] ¥t}

s

(ﬁ) if A<y, <B

) b, -B,\ . .
d,-(y..(x»=<(%—g_-) if B< 3, <C, ®

0 otherwise

EAZ, 2@l g3 FJd Z §Hol] T desirability function & o]& &t TheF e vy =
HYgrE HET

D(x) = [d,(3,(x) d,(,(x) - d,, (7. )} 3)

A7 m & S99 Ao Gz dd £ g8 A= e 9y ¥Fe 2R 9

4, A9 49 2 13
41 Fd gngEd g A3y A

A dagFS o8ty 83 ¥4 ¥FE FFHFE A E O Adgd AES *57}311
FE Ag7 288ttt £ AFodME 2 E 84949 £ARE d= AL 2Hoz sQPaf4], €4
A4 FE F £33 ¥= Y4 ¥FA HE Fo] HlE E 29 olE o]gsd e 7
< EAXYgSLE HEYUY

= (Y1,d _)’1)2 +(You '.V2)2 +(Y3,d _Y3)2 4

AN Y14sVaarYsa © AL d3te ¥IE Fol, HIE F, §9] dojojt, B H A3 4
ﬂlkifyl,d =1.5mm, y,, =7mm, y,, =4mm € 3= H= FFoz HAFGt au A

DHE HA2Z 3= €3 3R HTE 3V AT dolo £F &5, 24 AY &3 £59 &
He e Z4zh 1.35-14.40cmfs, 15-30V,5-12mm/s QoH, W EFE 7h7t 4 4,3 o|ch
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Table 1. Results of Initial Generation.

Penetra-

Individual Feedrate Voltage Speed Height  Width tion Objective  Fitness
number .(cm/s) V) (mm/s) (mm) (mm) (mm) function function
1 1.35 15 ] - - - 41.00 0.024
2 135 22 12 1.0 4.2 21 11.70 0.079
3 3.96 23 12 13 4.9 25 6.70 0.130
4 5.70 26 6 1.6 8.2 33 1.94 0.340
5 6.57 28 7 13 8.7 2.8 4.37 0.186
6 7.44 21 9 25 5.4 2.8 5.00 0.167
7 10.92 18 7 - - - 41.00 0.024
8 10.05 29 6 2.0 12.2 42 27.33 0.035
9 9.18 28 9 1.2 8.1 3.2 1.94 0.340
10 13.53 16 10 - - - 41.00 0.024
11 12.66 19 8 - - - 41.00 0.024
12 11.79 25 11 2.2 5.9 3.8 1.74 0.365

4 W% 1,7,10,11 9 AGHE §H 2894 &3E ZAY FH T = 890l A9 FAHHA
Fok7l W] g A% BHAR o] ZHAM ASHE data & ‘bad data’ 2 7HF3FATh
olgA zZt A st AstE HFE Fgel met A gugFd A dUAE o8&
o o A MAFE 2RI o] AP L VAN &3 FEL ¢S WA WEGH B
AFoME A 3 AuiZx A4dS P59, JHY £33 AL golo] £F £EI} 6.57cmss,
&3 Aol 24v, 3 £=71 8mmys Hoh o] A FoR M=
6.9mm, &% Z ol 3.7mm rh

¥°| 1.7mm, ¥|E 2

42 83 ¥4 =249 2 HAsg

T3 dueFes F ZA HAF o distd RSEHEAYE F&sto 4 W
23 A9 Atojo] #AAS st A §4 238 2ASAY F4 SH HP IdARDS
FE3t7] A 24F AgL ocd Holdemn, A AFY(least squares method)S ©]&8t
#e 2ds 4y

$, = 2.0489 + 0.3800x, —0.1900x, — 0.3200x, - 0.0111x,* - 0.1611x,’

5
+0.0889x,” +0.0375x,x, — 0.0625x,x, + 0.0875x,x, ©
, = 6.2933 + 0.0700x, + 0.5600x, —1.0600x, - 0.2167x,” + 0.0333x,’ ©
+0.2333x,> - 0.0125x,x, - 0.0625x,x, —0.0875x,x,
5 = 3.5400 + 0.2600x, + 0.3400x, — 0.2400x, —0.2000x,” +0.1000x,” o

+0.1125x,x, - 0.0625x,x, - 0.0875x,x,
7t 2 do] g AAASF R* & Zh2z} 0.9743, 0.9849, 0.9083 3Ath Thol AR} ddtes v=
23S 9] )81 desirability function approach & ©|83to] Al W& HAg s 3 7Y
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THZ 22)E A two-sided desirability functions | ¢]8] HEH U3, Table 2 = Z+ g0 ojgh
Hag, Ada 5E2@FE Jehda ok

Table 2. Minimum, Maximum, and Target Values for three Responses.

Response A, B, o d;(4) d,(B;) d,(C;)
Y 1.0 15 3.0 0.0 1.0 0.0
¥ 6.5 7.0 7.5 0.0 1.0 0.0
Y3 3.85 4.0 50 0.0 1.0 0.0

Al e Fgel dist 23)7} 22 overall desirability function & H U2 3t 48 WHLHS F4
A ZEL o]l&sle AAFYTE A dungEoez T AY ¥ HAHZhY natural values =
X,,X,,X;)=(1574,24.0,7.5) k. o} A Z A A= SES

V1,95, 95)=(1.7,72,40) 92, EF39 37L(),,,,¥;) =(1.8,7.4,3.9) Gtk

A ¢ugEd FIEUENEE o83l ofd &3 FAHE FAEE YL AAs Ak
1A, A 4h 25E o7l 98 A gnAEE o838 §F %ZQI A 44 20 &
AL 49 sz 24 44 238 & F AJyT OFol w3
EAEMYEE o83t HF 20L& AUt o] dAdAE A QARG Fdez 42 4F 3
doA AZE AL FPs1on A BHL KT8}l desirability function approach & ©]-8&}
o Y3t &3 F4e Ushde 33 £33 24L 2 + A=
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