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Abstract

This study aims to apply the Technique for Order Preference by Similarity to Ideal Solution
(TOPSIS) method to solve multi-response optimization (MRO) problems, which are inherently complex
due to the potential conflicts among response variables. The research employs TOPSIS to ageregate
multiple responses into a single response, which is then used to determine the optimal parameters
using Minitab Version 19. The aggregation of the two responses using TOPSIS yielded a maximum
closeness coefficient (CC) of 0.8007 and a minimum of 0.2150, indicating the efficiency of each parameter
setting. These coefficients were subsequently input into Minitab Version 19 to identify the optimal
parameters, which were found to be a cutting speed of 140 m/min, a feed rate of 0.071 mm/rev, and a
depth of cut of 0.6 mm. The TOPSIS method proved to be an effective tool for solving MRO problems.
When compared with other methods, such as MOORA and WASPAS, TOPSIS demonstrated comparable
performance in determining optimal parameter settings. The TOPSIS approach can be applied in various
fields requiring multi-criteria decision-making, such as optimizing parameters in manufacturing processes,
experimental design, or data analysis involving multiple response variables to achieve the best possible
outcomes. Additionally, applying this method can effectively reduce time and costs in the search for

optimal values across various processes.

Keywords: TOPSIS, Multi-Response Optimization, Multi-Attribute Decision Making, Optimal Parameters,

Taguchi Experimental Design
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A15147 2 ANTNNINAGDININT L-9 Runs Ra MRR
Runs \Y% f d Ra MRR 4 0.2980 0.2259

1 |100| 0071 | 02 | 023 | 1420 5 0.3476 0.4392
2 100 | 0.092 0.4 0.30 3680 6 0.3849 0.1989
3 1100|0125 | 0.6 | 032 | 7500 7 0.2483 0.3954
4 120 | 0071 | 0.4 | 024 | 3408 8 0.2856 0.1708
5 120 | 0.092 0.6 0.28 6624 9 0.3476 0.4641
6 | 120 | 0125 | 02 | 031 | 3000
7 | 140 | 0071 | 06 | 020 | 5964 deldmsnenisinaulasuuuniiuga anntu
8 140 | 0092 | 02 | 0.23 | 2576 THaunisi (2) adremsanisdndulanuuln@ian
9 140 | 0.125 | 04 | 0.28 | 7000 vhwein faandlunsedt 5
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Runs Ra MRR
a¥emsmsinduladmeed 3 1 0.1856 0.0330
M99 3 s1ansindula 2 0.2421 0.0854
Runs Ra MRR 3 0.2583 0.1740
1 0.23 1420 4 0.1937 0.0791
2 0.30 3680 5 0.2260 0.1537
3 0.32 7500 6 0.2502 0.0696
4 0.24 3408 7 0.1614 0.1384
5 0.28 6624 8 0.1856 0.0598
6 0.31 3000 9 0.2260 0.1624
7 0.20 5964 AlugAuARLTIAY 0.2583 0.0330
8 0.23 2576 AlugauARiBeuin | 0.1614 0.1740
9 0.28 7000
dinenadaviny 0.65 0.35 15197 5 AlugauadiBauanmldain

aunisi (3) wazAlugauARdRUMLAIINEaNNIS
71 (4)

dioldmsnenisinaulanuuunfaasiimin
Mntldaunisi (5) wazaumsi (6) Msvezing
1NARALARLTIAULALAIDANARLTIUINAILER
Tup151971 6 M99 7 auddiu

Runs Ra MRR
1 0.2856 0.0941
2 0.3725 0.2440
3 0.3973 0.4972

A13199 6 TEELVNNAINAIYANARLTIAY

Runs Ra MRR S
1 0.1856 0.0330 0.0726
2 0.2421 0.0854 0.0549
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Runs Ra MRR S Pa9nleAduUTEaNS FunN s vomaY
3 0.2583 | 0.1740 0.1411 Aeun1sMeassaIntuLnalunaaau ANOVA Tu
4 0.1937 | 0.0791 0.0793 TUsKN5U Minitab Version 19 Nan1snaaauband
5 0.2260 | 0.1537 | 0.1250 1uaNs97 9
6 02502 | 0.0696 | 0.0375 AN5199 9 7115719 ANOVA
7 0.1614 | 0.1384 0.1432 Source |DF| AdjSS | AdjMS | F-Value | P-Value
8 0.1856 | 0.0598 0.0774 Regression | 3 |0.265064 [ 0.088355 | 10.88 | 0.012
9 0.2260 0.1624 0.1334 Vv 1 |0.065351 | 0.065351 8.05 0.036

f 1 10.000942 | 0.000942 0.12 0.747

o . . - d 1 10.198771(0.198771 24.48 0.004

A151991 7 SrEEU9INAIRANARLTIUIN Eror | 5 1 0.020591 | 0.008118

Runs Ra MRR St Total 8 |0.305655
1 0.1856 0.0330 0.1431
2 0.2421 | 0.0854 0.1199 AINAIS197 9 AUNTISYINUIYAIEUUSEENT
3 0.2583 | 0.1740 0.0968 ANUlnaTaduins A1 P -value Uasnin 0.05
4 0.1937 | 0.0791 0.1003 wandIAaunNIsinune laanunsanlulgluns
5 0.2260 | 0.1537 0.0677 MurgAIdUUsEaNs AulndTadun s LN
6 0.2502 | 0.0696 0.1371 Seda 0.05
’ 0.1614 | 0.1384 | 0.0356 NTUASIIMITINANDUAUDIVDY SN Ratios
8 0.1856 | 0.0598 0.1168 (Response Table for Signal to Noise Ratios) 19
9 0.2260 0.1624 0.0656 ﬁﬂﬁ]’]i"lﬂﬁl 10

A1519% 10 Nanauausd SN Ratios

W olasvusrnainaA1aauAfLdIauLay
5¥E¥1199INANANARLTIUININT LT AN
(7) maduUszansanulndtaduinsauansly
137199 8

o I a £ ya v o €
M19199 8 AduUsEANSANlNATAdNIINS

Level v f d
1 -8.019 -6.162 -10.265
2 -8.069 -7.269 -6.877
3 -4.464 -7.121 -3.410
Delta 3.605 1.108 6.856
Rank 2 3 1

Runs S St cC
1 0.0726 0.1431 0.3366
2 0.0549 0.1199 0.3140
3 0.1411 0.0968 0.5930
4 0.0793 0.1003 0.4417
5 0.1250 0.0677 0.6487
6 0.0375 0.1371 0.2150
7 0.1432 0.0356 0.8007
8 0.0774 0.1168 0.3987
9 0.1334 0.0656 0.6704

911015199 10 wansliiiuladede d &
SvsnanerduUsEaANS Inddndunmsiludsud
1 Jase v fovsnaneaduUszans InaSnduiims
duaduil 2 warTade FIdnsnanonn
fuUszansInddaduinsidudsiui 3 aadu
qmﬁﬁmzu“]umsﬁmuwhwwmﬁma%ﬁmmzau
91nn379 Main Effects plot for SN Ratios A45U
7i 2
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