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TOM TAT

Bai bao nay trinh bay vé ting dung phuang phap TOPSIS trong viéc gidi bai todn t6i uu hoa da muc tiéu khi
phay tinh thanh mdng vat liéu nhom 6061. Cac tham s6 cong nghé cla qua trinh phay bao gom van tdc cat (Vo),
|ugng tién dao rang (f;) va chiéu rong lét 3t (a,) da dugc nghién ciu dé dua ra danh gia miic do anh hudng dén
cac tiéu chi chét lugng cda san phdm bao gom do nham bé mat R,, sai léch do phang FD va néng sudt boc tach
vat liéu MRR. Trong nghién ctu nay, phuong phap t6i uu hoa da muc tiéu TOPSIS dugc sit dung dé Iva chon bo
tham s6 cdng nghé phu hgp nhdm muc dich t6i uu hda céc gia tri R,, FD va MRR dong thai. Két qua nghién ctu
thuc nghiém véi TOPSIS cho thdy gid tri do nham R,, d khong phang FD va nang suat bdc tach vat liéu MRR dat
gid tri toi uu la 0,345um; 0,131mm va 25796,18 (cm?*/ph) tuong ting la vén tdc cat 150m/ph; lugng chay dao
rang 0,06 (mm/rang) va chiéu sau cat 1,2 (mm). Két qua tdi uu héa bang phuang phap TOPSIS ciing dugc so sanh
véi phuong phap tiép can ham s6 mong mudn DFA d€ danh gia uu, nhugc diém va kha nang ting dung cta cac
phuang phap nay trong nghién c(fu cing nhu trong thuc té san xuat. Theo do, két qua t6i uu hda véi DFA du dodn
gi tri @ nham Ra gidm 57% con 0,145um, d6 khong phang gidm khoang 154% vé con 0,07mm, tuy nhién néng
suat gia cong ciing giam 23%.

Tirkhoa: TOPSIS, thanh mdng, t6i uu hda da muc tiéu, gia cong phay, DFA, ham s6 mong mudn.

ABSTRACT

This paper presents the application of TOPSIS method in solving the multi-objective optimization problem
inthin-walled milling of the 6061 aluminum. The cutting parameters of the milling process include cutting speed
(VJ), the feed rate (f,) and the wide of cut (a,) were studied to determine their influence on the quality evaluation
criteria of the product including surface roughness (R.), flatness deviation (FD) and material removal rate (MRR).
In this study, the TOPSIS is used to find the optimal cutting parameters set in order to achieve the goal of
minimizing the values R, FD and maximize MRR, simultaneously. Accordingly, the optimization results using
DFA predicted that the value of surface roughness R, would decrease by 57% to 0.145um, flatness would
decrease by approximately 154% to 0.07mm. However, the machining productivity would also decrease by
23%.The optimization results by TOPSIS method are also compared with the Desirability Function Approach
(DFA) method to evaluate the advantages, disadvantages and applicability of these methods in research as well
as in actual production. Thus, the optimization results using DFA predicted that the value of surface roughness
R, would decrease by 57% to 0.145um, flatness would decrease by approximately 154% to 0.07mm. However,
the machining productivity would also decrease by 23%.

Keywords: TOPSIS, thin-walled milling, desirability function approach, DFA, multiple objective optimization.
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1. GIOI THIEU

Trong gia cong cat got nodi chung,
mét trong nhing tiéu chi quan
trong dé€ danh gia chat lugng chi tiét
la d& nham bé mat R.. Gia tri mong
mudn cla R, phu thudc vao yéu cau
lam viéc cu thé clia sdn pham. Dé
dat dugc muc tiéu nay, cac nghién
clru thuc nghiém thudng dugc trién
khai. Trong d6, cac thuc nghiém
khdc nhau dugc ti€n hanh véi bd
tham sé céng nghé khac nhau va cac
gia tri d6 nham R, tuong Ung dugc
do ludng. Théng qua két qua tir qua
trinh thuc nghiém, ham héi quy vé
anh hudng cla cac tham s6 cong
nghé téi R, dugc xay dung, va gia tri
t6i uu cha R, c6 thé dugc du bao
tuang Ung vai bd tham sé cong
nghé nhat dinh. Tuy nhién, do ap luc
canh tranh tu thi trudng va nganh
céng nghiép hién tai, cdc sdn pham
dugc gia cong khong nhiing phai
dat yéu cau vé do6 nham bé mat, ma
con can dat dugc dong thai nhiéu
tiéu chi khac, nhu gidm do khong
phang cta chi tiét khi gia céng
thanh mong [1], nang cao nang suat
gia c6ng MRR, nang cao tudi tho
dung cu cét, gidm thiéu luc cit, gidm
thiéu nhiét cit va mot s6 chi tiéu ky
thuat khac can dat dugc véi nhiing
sdn phadm dac thu. DSi véi cac chi
tiét thanh mong dé bién dang ngoai
dd6 nham bé mat, cac chi tiét dugc
san xuat thudng phai ddm bao doé
chinh xac bién dang, hinh dang hinh
hoc... Trong nghién ctiu nay, nhém
tac giad dé cap t6i phucng phap toi
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uu héa da muc tiéu qua trinh phay thanh moéng hgp kim
nhom 6061 nham muc dich t&i uu hoa héa gia tri d nham
bé mat R,, d6 khéng phang FD va ndng suat cit got MRR.

C6 nhiéu phuong phéap du bao, t6i uu hoa don muc tiéu
hodc da muc tiéu da dugc dé cap dé giai quyét cac bai toan
tuang tu, vi du nhu phuong phap bé mat chi tiéu (RSM -
Response Surface Method). RSM dugc gidi thiéu bai Box va
Wilson tir nam 1951 [2]. Pay la phuong phap théng ké dugc
st dung dé t8i uu hda qua trinh ct got. RSM dugc st dung
dé xac dinh gia tri t6i uu cla cac yéu t6 anh hudng dén qua
trinh cat got, bang cach xay dung mét bé di liéu thi nghiém
(experimental design) vé&i cac gia tri khac nhau. Sau do6 xay
dung méd hinh héi quy (regression model) d&€ moé tad mai
quan hé gilta cac tham s6 va ham muc tiéu. M6 hinh héi quy
nay c6 thé dugc st dung dé du doan gia tri t6i uu cla cac
yéu t8 &nh hudng dén qua trinh cdt got lam co s& dé téi uu
héa qua trinh cdt got. Qua trinh t8i uu hda c6 thé dugc thuc
hién béng cach st dung cac thuat toan téi uu hda, chdng han
nhu phuong phap Gradient Descent [3] hodc phuang phap
Simplex [4].

Nhiéu nghién ctu tng dung RSM [5, 6] dé t6i uu héa qua
trinh gia cong cdt got vdi muc tiéu t8i thiéu hoa gia tri do
nham bé mat da dugc cong bo. Tuy nhién, phuong phap
RSM ciing ¢6 nhiing nhugc diém nhu yéu ciu di liéu dau
vao I6n dé dam bao doé tin cay cla ham héi quy dugc xay
dung. Ngoai ra, RSM gi6i han ham héi quy don gian nhu bac
2 hoac tuyén tinh. Véi cac ham dap ung phuc tap, RSM c6
thé khoéng dua ra két qua chinh xac [7].

Trong t6i uu héa gia céng cat got, mét s6 phuong phéap
ra quyét dinh da tiéu chi (MCDM - Multi-Criteria Decision
Making) dugc st dung bai tinh don gian va yéu cau sé lugng
di liéu nho hon. Cac phuong phap MCDM nhu TOPSIS
(Technique for Order Preference by Similarity to Ideal
Solution), MOORA (Multi-Objective Optimization based on
Ratio Analysis) [8]... khéng tim gia tri t6i uu dua trén ham héi
quy vé méi lién hé gilra cadc tham sé dau vao va muc tiéu dau
ra, ma trén co s& xép hang cac phuong an da cé dua theo
mot so tiéu chi nhat dinh. Phuong phap MOORA dudc giGi
thiéu 1an dau bai WK Brauers va EK. Zavadskas nam 2006 [9].
Phuong phéap nay huéng tdi giai quyét bai toan t6i uu hoa
da muc tiéu dugc bang cach danh gia va so sanh cac tuy
chon dua trén nhiéu tiéu chi dinh lugng khac nhau. Phuong
phap nay st dung danh gia ty 1& dé bién déi cac tiéu chi dinh
luong khac nhau thanh cing mét thang do don vi dé c6 thé
so sanh.

Phuong phap TOPSIS gigi thiéu béi Hwang C.L va Yoon
K., ndm 1981 [10], la phuong phap t6i uu hoda da tiéu chi
trong ly thuyét t6i uu hda, cu thé la trong ly thuyét dinh
lugng (quantitative) t6i uu hoa. N6 dua trén cac khai niém va
cbng thiic toan hoc phé bién trong ly thuyét téi uu héa nhu
khoang cach Euclid, ma tran quyét dinh, ma tran trong so...
Phuong phap TOPSIS dugc st dung dé gidi quyét cac bai
toan da muc tiéu trong d6 cé nhiéu tiéu chi can dugc dap
Ung [11]. D6i v6i méi tiéu chi, cac gia tri dugc dinh lugng va
dua vao ma tran quyét dinh, sau d6 ap dung cac trong sé
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cho tiing tiéu chi va tinh todn diém tucng déi cia méi gia tri
déi vai tieu chi d6. Phuong phap TOPSIS dugc xay dung trén
dinh nghia vé giai phap ly tudng tich cuc (PIS - Positive Ideal
Solution) va gidi phép ly tudng tiéu cuc (NIS - Negative Ideal
Solution). Trong phuong phap nay, lua chon dugc xem la tot
nhat khi lya chon d6 gan PIS nhat va xa NIS nhat [10]. Trong
nghién ciu nay, nhém tac giad st dung phuong phap Topsis
két hgp trong s6 Entropy dé tim bd tham s cong nghé tdi
uu, Ung vai gia tri d& nham bé mat R, nhd nhat, do khéng
phdng FD nhé nhat va déng thoi dat dugc ndng suat gia
c6ng MRR cao nhat.

K&t qua t6i uu hoa tur TOPSIS dugc so sanh véi phuang
phép ti€p can ham s6 mong muén DFA [12, 13] € so sanh,
déanh gia uu nhugc diém, tir d6 dua ra nhiing dé xuat vé kha
nang, pham vi Ung dung clia tung phuong phap trong
nghién clru ciing nhu trong thuc té gia cdng, san xuat.

2. PHUONG PHAP TOI UU HOA

Trong nghién cttu nay, nhém tac gia trinh bay phuong
phap t6i uu héa da tiéu chi TOPSIS dé lua chon bd tham sé
céng nghé téi uu, véi muc tiéu dat dugc d6 nham R, nhd
nhat, dé khéng phang FD t6i thiéu va déng thai téi da hda
nang suat béc tach vat liéu MRR.

2.1. Phuong phap TOPSIS

T6i uu hda da muc tiéu qua trinh phay tinh vat liéu nhém
6061 dugc thuc hién qua cac budc sau [14]:

Budc 1: Sap xép cac phuong an theo tha tu ma tran (1).

Xll I le Xln
X721 e ij Xon
Xi1 Xij Xin ( )
Xml e Xm] an
Trong do:

o x; la gid tri cla tiéu chi j trong phuong an i;

e n la sé tiéu chi;

e m la sé lugng lya chon thay thé.

Budc 2: Tinh toan ma tran chudn hda R=(X'j)msn, trong doé
cac gia tri x’;jdugc tinh todn theo cong thuc (2).
Xjj

n 2 (2)

i=1 Xijj

[
Xij_

Budc 3: Ap dung trong s w; cho cac tiéu chi tuong dng.

Budc 4: Tinh toan va xay dung ma tran quyét dinh chudn
hoa cé trong s6, trong dé w; 1a trong sé cla tiéu chi j, dugc
tinh theo cong thuc (3).

Y = wj.xj; (3)
Budc 5: Xac dinh cac giai phéap tét nhat va xau nhat bang

cach strdung coéng thuc (4), (5):
At = {yf,y3, v Vi g 4)

A= {y1,y2, 0, Vi o Vi) (5)
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Trong d6:y;" vay; tuong ting la phuong an t6t nhat va
kém nhat cda tiéu chi thaj.

Budc 6: Tinh toan gia tri ly tuéng tich cuc Si va tiéu cuc
S{ theo cong thic (6) va (7):

2 .
St = Z,-":l(}’ij - Y;Jr) i=12..m (©)

_ 2 .
Si = Z]n=1(yu — y] ) |=1, 2,...,m (7)

Budc 7: Xac dinh cac tiéu chi danh gia va xép hang cac
gidi phdp C{ theo cong thuc (8)

* Si_ . . *
Ci :ﬁ i=1,2,...m0 SC] <1 (8)

Cac gia tri G dudc xép hang dé lua chon phuong an tét
nhat.
2.2. Phuong phap DFA

Phuong phap t6i uu hoa DFA (Desirability Function
Approach) [15] |a mét phuang phap phé bién trong ky thuat
t6i uu hoda da muc tiéu. DFA dugc st dung dé t6i uu hda mét
ham s6 dap ung (Response Function) c6 nhiéu dau vao
(input variables) déng thai, vi du nhu cac tham s6 cong nghé
cUa qua trinh gia cong cat got. VGi phuong phéap nay, mot
ham s6 mong muén (DF) dugc xay dung dua trén cac yéu
cau va mong muén clia ngudi st dung. Theo cach tiép can
nay, méi gia tri mong muén nhu R,, FD, MRR tuong ting vai
ting bd tham s6 cong nghé dugc quy ddi thanh mét gia tri
mong mudén duy nhat d. Gia tri mong mudn d; 1a cao nhat
hay thap nhat dugc tinh toan tuong ing theo cong thic (9)
va (10)

O, yl<L
. — InT
d;(yp) = (31;‘ — L) , L<y,<H )
1, Yi> H
O, yl<L
H _ i r
di(yi) = (H _}L‘) , L<y;<H (10)
1, yi> H

Trong d6, L va H tuong Gng la muc gia tri cao va thap
trong gidi han gia tri cla cac tham sé yi. Trong nghién cdu
nay, day la nguéng gia tri cla R,, FD va MRR. Va r la tham s6
dinh nghia b&i ngudi dung (r > 0) € mé ta hinh dang cuta d;
tuong Ung.

Khi d6, gia tri DF dugc tinh todn bai cong thic (11):

1

o= ([T o)™
=1 '

Trong cong thiic nay, wi la bd trong s6, véi Swi=1,i=1+n
3. NGHIEN CUU THUC NGHIEM
3.1. Diéu kién thuc nghiém

Thuc nghiém dugc trién khai trén trung tam gia cong 5
truc DMU 50 ctia hang DMG Mori Seiki. Toan b6 27 phai thuc

nghiém dugc gia cong tinh dat kich thudc 100x50x4mm.
Trong méi thuc nghiém, phoi dugc gia cong thé mét luot

(1)
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trudc khi tién hanh gia céng tinh bi dung dao phay ngon
chuyén dung YG ALU-CUTTER E5D70100 cGla hang YG.
Thong s6 ky thuat ctia dao phay dugc trinh bay nhu bang 1.

-

@) Do sai léch bién dang trén may VHX-7000
Hinh 1. Thiét bi thuc nghiém
Bang 1. Thong so ky thuat dung cu cdt YG ALU-CUTTER E5D70100

Puong | SO ludi | Chiéudai | Géc | Vantdccat |Técdd chay dao

kinhD | cit | luGicit | xoan | dénghi dé nghi

10mm 3 27mm 45° V=176 f,=0,063
(m/ph) mm/rang

3.2. Trién khai thuc nghiém

Dé thu thap s6 liéu danh gia su dnh hudng clia cac tham
sO cong nghé qua trinh phay vat liéu nhom 6061 t6i cac tiéu
chivé d6 nham R,, d6 khong phéng FD va nang suat cat MRR,
ma tran thuc nghiém dugc xdy dung trén co sé phuong
phap Taguchi gébm 27 thuc nghiém. Vung gid tri tuong Ung
clia van toc cat V,, lugng chay dao rang f, va bé rong lat cat
a, dugc dé xuat va thé hién trong bang 2.
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Béng 2. Tham s6 cong nghé qua trinh phay va viing gid tri tuong ting A 0,1484| 0,0436| 0,0873| 0,0906| 0,5093 12
ST Tham s Ky | Donvi Mufc AS 01383 00779| 0,0608| 0,0910| 05992| 6
— hiéu : 1,0 1 A6 | 0,1741] 0,1121| 0,0149| 0,1393| 0,9031| 1
1| Tocdoeat | Vo | miphit | 120 | 150 | 180 A7 00795| 0,0494| 01224 00258| 01743 27
2 | Lugng chay daorang f, mm/rang | 0,04 | 0,05 | 0,06

11 s A8 0,0862| 0,0882| 0,0961| 0,0603| 0,3856 14

3 Bé rong lat cat ar mm 0,8 10 | 1,2 2
Gia tri d6 nham R,, gia tri d6 khong phang FD ciia méi 0.1368] 01271] 00373] 01212] 07645] 2
thuc nghiém dugc do 3 1an trén may do VHX-7000. Gia tri vé A10 00760 0,0706| 01132] 0,0399| 02606) 22
nang suat cat got tuong iing véi méi thuc nghiém dugc tinh AN 0,1037| 0,1059| 0,0735| 0,0843| 0,5342 10
toan theo cong thuc (1). Két qua téng hop vé R,, FD va MRR A2 010401 007411 00879! 0.0603| 04070 13

dugc trinh bay trong bang 3.

p - . A13 0,0963| 0,0498| 0,1096| 0,0410| 0,2724 21
Bang 3. Tong hap két qua thuc nghiém

A4 0,0872| 0,0747] 0,1015] 0,0493] 0,3270 17

V. f, a R, MRR FD
m y . A15 0,0859| 0,0523| 0,1156] 0,0328| 02212 25
m/ph | (mm/rang) | mm pm | mm/min mm
] 120 0,04 08 0,228 8025.48 0,031 A16 0,1388| 0,0623| 0,0738| 0,0851| 0,5357 9
3 120 0,05 1 0128 | 1433121 20,060 A7 0,1517| 0,0934| 0,0404| 0,1104| 0,7320 4
3 | 10 0,06 12| 0152 | 2063694 | -0044 A18 0,1514| 0,0654| 0,0657| 0,0981| 05989 7
4 150 0,04 0,8 0,294 | 10031,85 0,100 A19 0,1474| 0,0747| 0,0587| 0,0978| 0,6248 5
5 150 0,05 1 0,274 | 17914,01 0,063 A20 0,1408| 0,0545| 0,0798| 0,0850| 0,5156 1
6 150 0,06 1,2 0345 | 257%,18 0,131 A21 0,1560 | 0,0934| 0,0382| 0,1140| 0,7490 3
7| 180 0,04 08 | 0157 | 1136943 | -0,015 A2 0,0887| 0,0847| 0,0953| 0,0584| 03801 15
81180 | 00 1| 0170 | 2030255 | 0,045 AB | 00827| 00618] 01123] 00364 02447 23
) 180 0,06 1.2 0271 | 2923567 0,039 A24 0,1146| 0,1059| 0,0632| 0,0907| 0,5895 8
10 | 180 0,04 1 0,150 | 16242,04 0,050 - - : - -
1 1 180 0,05 12 0,205 | 2436306 0,085 A25 0,0990| 0,0598| 0,1008| 0,0478| 0,3217 18
2| 180 0,06 08 | 0206 | 1705414 | 0,029 A26 0,0914| 0,0436| 0,1175| 00344 02267| 24
131 120 0,04 1 0,190 | 1146497 0,033 A27 0,0814| 0,0747| 0,1064| 0,0462| 0,3025 20
141 120 0,05 1,2 0,172 | 1719745 0,048 Theo két qua tinh toan véi phuong phap TOPSIS, phuong
15| 120 0,06 0,8 0,170 | 12038,22 -0,023 an téi uu la phuong én gia cong thi 6 vé6i bo tham sé cong
16 | 150 0,04 1 0,275 | 1433121 | 0,085 nghé (Vo f, a) tuong Ung la 150m/ph; 0,06mm/réng va
17 1 150 0,05 12 0,300 | 21496,82 0,192 1,2mm; Tuong Ung véi gia tri d6 nham R, = 0,345um;
18 | 150 0,06 08 0300 | 1504777 0,130 dé khéng phdng FD = 0,131mm va nang suat gia céng
19 [ 150 0,04 12 | 0202 | 1719745 [ 0368 MRR = 25796,18mm?/ph.
20 | 150 005 08 0279 | 1253981 0,058 Dé thay R, = 0,345um la gié’tri cao qhé’t cla g’(f) nham bé
51 | 150 0,06 1 0309 | 214982 0,055 mé,t tr?pg 27 thuc n,ghiém. Két~qué toi uu nhat dfrqc ’tl’n'f?
toan béi phuong phap TOPSIS da lua chon phuong an cé gia
2| 180 0,04 1.2 0175 | 1949045 0,253 tri & nham cao nhat dé dat dugc nang suat gia cdng cao
23 | 180 0,05 08 0163 | 1421178 | -0,050 (MRR = 25796,18mm3/ph) so v&i phuong an c6 nang suat
24 | 180 0,06 1 0227 | 2436306 | -0,046 cao nhat la phuong an 9, véi MRR = 29235,67mm?/ph, dong
25 | 120 0,04 1,2 0,196 | 137579 | 0234 thai dé khéng phdng & muc thap FD = 0,131mm, so vGi muic
26 | 120 0,05 0,8 0,181 | 10031,85 -0,084 trung binh 0,05mm va muc cao nhat 0,368mm.
27 | 120 | 0,06 1 0161 | 1719745 | -0,099 4.2, Két qua téi uu héa véi phuong phap DFA
4. KET QUA VA BINH LUAN K&t qua tinh toan theo phuang phap DFA béi phan mém
4.1. Két qua tdi uu héa véi phuong phap TOPSIS MiniTab 19 dugc trinh bay trong bang 5.
hAp d;ng cac cc?nghthgc (1)-(§),hcéc pEuing éZ thuc Bang 5. Két qua téi uu héa theo phuong phap FDA
nghiém da dugc trién khai dugc xép hang nhu bang 4.
’ Béng 4, Ké'tquf; xép hang phuong a'r; va t6iFl)Iu Héaiéi phuang pI?épTOPSIS Solution [ V. | f, a F.D MBR R.a Corppo?ijce
: Fit Fit Fit | Desirability
Phuongdn | A+ A- S+ §- ¢+ | Xéphang 1 [120]0,060| 1,131 | -0,07 [19829,00/0,145| 0,769
Al 01151) 0,0349| 0,1095| 00569 03420 16 2 [120] 0,060 | 1,180 | -0,04 |20596,40|0,149| 0,763
A2 0,0647| 0,0623| 0,1271| 0,0282| 10,1814 26 3 120( 0,060 [ 1,199 | -0,03 |20866,70 | 0,151 0,758
A3 0,0581| 0,0897| 0,1218| 0,0548| 0,3103 19 4 120{ 0,060 | 1,200 | -0,03 |20879,10 {0,151 0,757
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5 180] 0,058 | 1,052 | -0,04 |24881,10 | 0,223 0,718
6 180] 0,060 | 1,034 | -0,04 |25165,70 | 0,233 0,699
7 180] 0,060 [ 1,012 | -0,04 | 24533,80 | 0,230 0,698
8 180] 0,060 | 1,137 | 0,00 |27867,10 | 0,255 0,662

Theo dé, phuong an tét nhat dugc lua chon tuang tng
véi V= 120m/ph; f,= 0,06mm/rang va a,= 1,131mm, tuong
Ung véiR,=0,145um; FD =-0,07mm va MRR = 19829cm?/ph.
4.3. Panh gia két qua téi uu

Pé danh gia két qué t6i uu héa dugc thuc hién bai
phuang phap Topsis va DFA, két qua dugc tdng hgp va trinh
bay trong bang 6.

Két qua so sanh cho thay c6 su khac nhau rd rang giira
phuong phap Topsis va DFA, trong d6 phuong phap DFA
dua ra bo tham sé t6i uu c6 gia tri @& nham thap (0,145 so
vGi muc thap nhat trong thuc nghiém la 0,128), déng thai do
khéng phang FD cling thap hon téi 153,8%, dat -0,07, so vai
muic thap nhat la -0,99mm; Tuy nhién, nang suat gia cong
MRR du kién la 19829mm?3/ph, thap haon 23% so vai mic
25796mm?3/ph dua ra bai TOPSIS.

Bang 6. So sanh két qua ti uu héa bdi phuang phdp TOPSIS va DFA

Phuong Tham sd c6ng nghé Gia tri t6i uu héa
phap V. | f, a R, FD MRR
TOPSIS 150 | 0,060 | 1,2 0,34 013 | 25796,18
DFA 120 | 0,060 | 1,131 | 0,145 -0,07 | 19829,00
Két qua so sanh TOPSIS va DFA $57,4% | 4153,8% | 423,1%

Ngoai ra, su khac biét ré rang gilra hai phuong phap vé
bd tham s6 cong nghé dé xuat. Theo dé, bd gia tri téi uu
dugc lya chon theo phuang phap TOPSIS la b6 gia tri dugc
chon tir 27 thuc nghiém da trién khai. N6i cach khac, TOPSIS
chi chon ra mot phuong an tét nhat ti 27 phuong an thuc
nghiém da Iya chon. Do vay, phuong an nay c6 thé chua phai
la phuong an téi uu nhat.

Ngugc lai, DFA tinh toan va dua ra b6 tham s6 céng nghé
khoéng trung véi phuong an gia cong da thuc nghiém, vi du
nhu a,= 1,131Tmm nhu trong nghién ctu nay. Day c6 thé la
diém t6i uu ma TOPSIS khéng thé tinh toan va dé xuat.

5. KET LUAN

Nhu vay, mac du TOPSIS va FDA déu c6 nhiing uu, nhugc
diém riéng nhung ching déu phu hop trong nghién ctu
thuc nghiém hoac dua ra nhiing ggi y vé lua chon hoac ra
quyét dinh trong qua trinh san xudt, nghién ctu cu thé.
Trong phuong &n hién tai, phuong an t6i uu hoa dugc tinh
toan bdi DFA c6 thé dugc nhiéu ngudi quan ly chdp nhan va
Iya chon khi chi gidam 23% gia tri ndng suat gia cong dé dat
dugc su cai thién 16n vé chat luong sdn pham, cu thé 1a muc
gidm 57,4% va 153,8% tuong Ung vdi gia tri d& nhdm R, va
dé khéng phang FD.
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