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ABSTRACT

In many response surface optimization problems for industrial proc-
esses, there are more than two responses of interest, and we want to
find the optimal levels of the factors that influence the responses., This
paper is to propose how to set up the desirability functions to find the
optimum for a given set of data,and to propose how to analyse the da-
ta and the desirability functions to determine an optimal operating con-
dition for the factors , To implement the proposed method in practice, a
FORTRAN computer program was written and explained, Finally, an in-
dustrial example is illustrated to explain the proposed technique and the

source list of the computer program is attached for the users,
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Xy = — %, =0 X =+1
(a-2) (a) (a+2)
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x2 :_1
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79 84 83
"13“1; 79 79 75
( 74 73 78
65 76 85
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(H3) QXLUE (¥;) data

0

(E4) M=E(y,) data

X, =— x1=0 x1=+1 X1 =~1 X1 =0 X1 =]
(a-2) (a) (a+2) (a-2) (a) (a+2)
193 194 201 . 445 430 415
Xp=—1 187 169 190 ¥2 = 440 420 435
(b-1) (b-1)
186 182 199 430 435 435
201 198 186 Y 420 425 390
"2(:) 184 210 185 2( by 400 425 400
190 202 192 430 400 395
202 190 197 400 365 400
xg =+ l xZ =+ 1
192 197 190 420 340 420
(b+1) (b+1)
202 195 161 430 395 355
o] Wl Ae wreMsol Bkl 2zt x4, s = 194,444 + 3.056 , — 0.333 x,

%p,ol T ZREFOFEDE 3 aA54
o] o}ste AYA 7T ohSo FHAWUAAE A
ok ol 2Y¥EY AL SPSSEHe FA
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§\ = 144148 +7.444 x, +3.889 x,
3,555 x,2— 8555 1,7
—0.250x; x,

%, = 75.000 — 1.444 x, +3.889 x,
+ 4667 x,? — 4.333 1,2

— 2166 x,% — 0333 x,?
— 3.500 x; x,

£, = 402,406 —20.000 x; — 9.444 x,
+2223 x,2 + 10.556 %2

— 3750 x1 22

getd AFE ANLE ALHE  HAHA
452 Rested n (E5)¢ T8 4 9
o,

E5) 2xCiats3 Ao A
by b, b, by, by, by,
/) 144148 7.444 3.889 —3.555 —0.250 —8.555
Yo 75.000 —1.444 3.889 4.667 —2.667 —4.333
Vs 194.444 3.056 —0.333 —2.166 —3.500 —0.333
Vs 402.406 —20.000 —9.444 2.223 —3.750 10.556
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* CONICUR PLAOTS OF D1 ECR. X1 ANJ X2

x1

l1.CC 1 0003430009090002000030020029390330C220020) :

- (e S5 1.....0002343202000000000000200030202330028200002. ...
’ CeSC 1 0023442000300000093320033G0323023C5302000023

— C.£5 1 00034430000000000202000202033332320200000. .

C.8C 1 000344430000000009202000000009023000200000
—_— .75 1 000344440300000000030003000003333000200000. ..

C.7C 1 00034444550C000090020000000920025CC80000000

Ce €2 1 00024444420200000000020005000033300232C49000

C.€C I 0000344442090000000300000000000000£300009

.55 1  0000%44444%3000030003032300023000003202000. .

C.5C 1 000902£44424300000000000005£032303000000000

{42 1 Q0003444444400000000000000303302002333003

CoaC I J0002344444423035C0002023003030303092302002

(.38 1 09000344444443002000333232020232303300093302

Ca20 1 000CC2444444442000000003309230233C82309009

C.25 1 . 00000234%%4444+420040200002002820020500000 .

C.2C 1 0C0C0034444554444202002002022000¢C 33)00000
C.1% 1 33360&3&44455554*437QQQ&QLQ1)QLQ!QQ”° | S
(e C 1 0033000034454555554444300303002000203¢ 0723’
e Le0OE I CODCLI03444555555544443300000000002233333
.Cc 1 000GCC0013<- 5485558855444 %4273 % _ 5 27 44444 ",
=€, 0% 1 0000000034494 855535855553444%4545 44440444442
~C.10 1 0090C00003444555555555558554 3464444444447
~Ce .5 [ 209C00000-4445555555555555555555554444447
~-0c20 1 000000000 34445353535533325533355555444430
€28 1 3006CUID00034445555555%555553355252544442.)
C.3C 1 J39003000002344%4455555555555535555535%44390
-C.3% U09CLu00Q0UN33444555555535355555555444300
~Ca4l 1 Q000000 V0003344455555555555535544 420000

~(.25 1 Q0QCCON00D0DCO - 4444555555555554444. 072000
~GCe 50 1 3030C00NNUNI000034454444455554444442 500000
=025 1. 000CC0000000CU00033 rahmrasr4+4-4200000000

~C.60 I 0000C00000090CBI2200. 32444444430 2C0030000D
~0e€5 1 00006C00000CuC003000320233233200480002200003..
~0.7C I 0J39C309030090033039050923J039232000I500000
Ce?75 1 020CC099000000200920200920020002023222308209 —_—
~-C.8C 1 CCCCCO099000060030020000000030:230200500000
-C:&5 1 0300C00000G0C000200000200000230920C0309200G5
-C.50 1 309C000I29053C230300000980C022002000300009
~(.%5 1 0090003020000 696.2020300000009320330C099900
I
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AR R A, T/ W, W, WA WAL AR /R S VR R T R T/ WV VI, VAR /LTI, WA . D m % %ﬁ Y D ~- -

*% COATCUR. PLOCTS CE.L2 %=

%+ CCNTCUR PLOTS °F D? FCR X AND X.

_mf;iﬁ

o 1.20 1 33342L9)QO?JuOQJJOQJDUJ“JOJQQOQJQO)JOQQOD
.G 1 3302270009893 C333 JUJDO3OJOJJJJJOOOJOOGOOJ
La30 1 Q32253°2030056002803020000080: : ' $
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Cetf 1 0090 2:430 OOOOCJJOOOOO”PJOODJQ 26003065009
SVUNY G RS S J.h)..lJ" 44220000003000000U4 S ESTVIVEA TR Tote 1aT0 T4 BU——
.55 1 N00223~43310C003900000000000302203C29G000
L8010 000323444321 030030002000.2000320300030300000.
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