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DANH GIA MAY CNC DU'A TREN PHUONG PHAP RA QUYET PINH
DA TIEU CHi MABAC, COCOSO, MARCOS VA ENTROPY

AN MCDM APPROACH FOR CNC MACHINE SELECTION BASED ON MABAC,
COCOSO, MARCOS AND ENTROPY
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TOM TAT

Viéc lwa chon may CNC la mot thach thire kho khan, yéu cau xem xét téng thé doi véi nhiéu
Yéu t6 anh hwong dén chirc nang co ban va hiéu sudt ciia mady. Nghién civu nay tdp trung vao viéc
sir dung cdc phwong phdp ra quyét dinh da tiéu chi (MCDM) dé tim ra mdy CNC phi hop nhdt. Hai
phwong phap MCDM duoc sw dung la MABAC va COCOSO. Ngoai ra, phwong phap Entropy dwoc
dp dung dé tinh todn trong sé cho cdc tiéu chi la chon mdy CNC, xdc dinh cdc tiéu chi quan trong
va gdn trong sé dira trén do lwong entropy. Két qua ciia nghién civu cho thdy viéc xép hang la nhdt

qudn va mang lai hiéu qua trong qud trinh chon lwa mday CNC khi ¢6 nhiéu tiéu chi xung dot.
Tw khéa: Lua chon may CNC; MCDM; Entropy.
ABSTRACT

Selecting a CNC machine poses a challenging task, as it requires a comprehensive evaluation
of various factors that impact the machine's fundamental function and performance. This research
concentrates on employing multi-criteria decision making (MCDM) techniques to determine the
most suitable CNC machine. The MABAC and COCOSO methods are utilized as the two MCDM
approaches. Furthermore, the Entropy method is employed to compute weights for CNC machine
selection criteria, establish crucial criteria, and assign weights based on entropy measurements.
The study's findings demonstrate that the ranking process is consistent and effective when confronted

with numerous conflicting criteria during CNC machine selection.
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1. GIOI THIEU

Cong nghé diéu khién s CNC
(Controlled Numerical Control) da dem lai mot
bude tién trong nganh cong nghiép, dic biét 1a
trong viéc gia cong chinh xac cac chi tiét co
khi va san xudt cac san pham phirc tap. Su ap
dung cta cac may CNC da mang lai nhiéu loi
ich, bao gdm ting ning suit san xuat, giam thoi
gian va chi phi lao dong, dong thoi dam bao do
chinh x4c va chét lugng cao cho san pham cudi
cung. Véi su phat trién ciia cic nganh cong
nghiép nhu 6 t6, hang khong, v té va dién tu,
may CNC da dong gop quan trong cho sy tién
bo ctia nganh cong nghiép hi¢n dai. Tuy nhién,
viéc lya chon may CNC khong chi 1a mét thach
thire k¥ thudt, ma con 1a mét bai toan quan ly chi
phi phtrc tap. Viéc chon mot may CNC tir nhiéu
tuy chon va cac tiéu chi c6 xung dot phtc tap
doi hoi mot qua trinh ra quyét dinh da tiéu chi
(Multiple Criteria Decision Making — MCDM),
trong d6 bao gém ca cac tiéu chi dinh tinh va
dinh lugng. Cac nha nghién ctru da 4p dung
cac phuong phap MCDM dé giai quyét van dé
nay trong nhiéu linh vyc khac nhau va di dat
duoc nhiéu hiéu qua va dg tin cay da duogc cong
nhan [1-3]. Do va cong sy [4] da sir dung cac
phuong phap MCDM khac nhau nhu MABAC
va TOPSIS dé xép hang céc giai phap trong qua
trinh tién 16. Két qua bao gdm 25 dit liéu xép
hang cho céc giai phap va tat ca déu xac dinh
cing mot giai phap tot nhat. Trong mot nghién
ctru khac, Chu va cong su [5] da dé xuat mot
phuong phap TOPSIS md dé Iwa chon robot,
trong d6 danh gia cac diém cua cac lya chon
khac nhau so v&i céc ti€u chi chu quan va trong
sO ciia tAt ca cac tiéu chi dugc danh gia bang
cac thuat ngir ngdn ngir duge biéu dién bang
cac sb mo. Mandal va cong su [6] da sur dung
phuong phéap Interval-valued spherical fuzzy
MABAC dé danh gia va lua chon phuong phap
quan ly rdc nhya hiéu qua. Mot phién ban cai

tién moi cuia phuong phap MABAC, két hop
v6i 1y thuyét xac sudt tich liy va DPLTS, da
dugc Wang va nhom nghién ctru gidi thiéu dé
giai quyét cac van dé da tiéu chi [7]. Kumar
va cac cong su [8] di dé xuit phuong phap
SWARA-CoCoSo dé lua chon robot phun son.
Andreji¢ va cong su [9] d3 4p dung mo hinh hd
trg ra quyét dinh BWM-CoCoSo dé téi uvu hoa
lga chon nhan sy trong linh vuc vén tai. Ngoai
ra, phuong phép trong s6 Entropy di duoc sir
dung dé dat dugc cac uu tién khach quan cho
qué trinh danh gié robot han [10]. Trong nghién
ctru [11], cac tac gia cling da su dung Entropy
dé lua chon vat liéu.

Trong nghién ctru nay, ching toi su
dung hai phuong phap ra quyét dinh da tiéu
chi doc 1ap: MABAC, COCOSO dé Iwa chon
may CNC. Ngoai ra, chung t61 cling ap dung
phuong phap trong sé Entropy dé xdy dung bo
trong s6 khach quan cho céc tiéu chi.

2. PHUONG PHAP MCDM
2.1. Phuong phap MABAC

Phuong phap MABAC dugc xay dung
dé danh gid cac lya chon theo cac budc sau

[12]:

Budc 1: Xac dinh ma tran quyét dinh ¢con
X m voin la so lya chon va m 1a s6 lugng tiéu chi:

X, Xy e X,
Xy Xy o X,

X =[]0 = B
Xy X o X,

Budc 2: Chuan héa ma tran quyét dinh,
trong d6 phuong trinh (2) &p dung cho tiéu chi
loai lgi nhuan va phuong trinh (3) &p dung cho
ti€u chi loai chi phi.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 314, thang 4 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

X, —min x,
n, =—->= ' (2)

' max x, —minx,

xl.j —max Xx;

n, = 3)

min x, —max x,

Budce 3: Xay dung ma tran trong s6 dua
trén cac gia tri tir ma tradn chuan hoa theo cong
thure sau:

Vi =Wi(”i/ +1) )

Budc 4: Tinh toan khoang xap xi bién
cho tat ca cac tiéu chi theo cong thuc sau:

&, :(ﬁvyj )

Budc 5: Tinh khoang cach cac phuong
an tur vung xap xi bién cho cac phan tr ma tran
theo phuong trinh:

=& =& - V& 9y 4o - G
0- VnT& VnT& v VuTE|_|9n 4n - Y (6)

V=8 Vw2 "& o Vi & D Gn2 - D

Céc lya chon A, thudc cac vang (G, G,
G") theo cong thuec:

G* khi q,>0
4elG khi g,=0 %
G~ khi g,<0

Budc 6: Xép hang cac phuong 4n theo
tong khoang cach cua cac phuong an thudc
vung bién theo cong thirc:

Si :Zqij’ j :1,2,....,1’1, i:l,2,...,m (8)
Jj=1
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2.2. Phwong phap COCOSO

Phuong phap COCOSO dugc trién khai
theo cac budc sau [13]:

Budc 1: Tuong tu phuong phap MABAC.

Budc 2: Chuan héa ma tran quyét dinh,
trong do6 ti€u chi lgi nhuan st dung phuong
trinh (9) con ti€u chi chi phi st dung phuong
trinh (10).

x; — min. x,,

ry = — 9)

max; x; —min, x;

_ max, x; X,
v (10)

l - .
max; xij —min, xl.j

Budc 3: Tinh tong trong s6 S, va téng
trong s6 cOng suét P, cua céc chudi so sanh cho
ting phuong an.

Si:i(wl‘r;j) (11)
P=Y ()" (12)

Budc 4: Tinh toan trong sd twong dbi
ctia cac lira chon bang chién lugc tong hop theo
cac cong thuc (13-15). Trong nghién ctru nay,
gi4 tri tham s6 L= 0,5.

k= (13)
Zi:l(Pi—l—Si)
k, = 5 + b (14)

min, S, min, P
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= MDA gy g5
(Amax, S, +(1-A)max, P)

Budc 5: Thiét 1ap thér hang cudi cing

cua cac lya chon dya trén cac gia tri k. dugc xac

dinh bang cong thirc (16), k. cang cao thi gia tri

3. KET QUA VA THAO LUAN

Trong nghién ctru nay, chung téi danh
gia va so sanh cac dong may CNC cta mot sb
hing hang dau nhu NAKAMURA, DOSSAN,
ROMI va MAZAK. Dir liéu chi tiét vé cac dong

thr hang cang cao.

ia""ib

uo 1
ki = (k k kic) ’ +§(kia +kib +k[c)

may CNC nay da dugc thu thap tir danh gia cia
cac chuyén gia trong linh vgc CNC va tir cac

(16) ngudn tai lidu trude day [14]. Tat ca cac thong

s6 k¥ thuat nay duoc coi 1a nhiing tiéu chi quan
trong dé dénh gia hiéu suat va tinh ning cta timg
loai may CNC. Bang 1 md ta céc tiéu chi danh
gid may CNC va bang 2 1a ma trin quyét dinh
thé hién cac thong sb ctia cac tiéu chi danh gia.

Bang 1. Cac tiéu chi danh gia may CNC

Tiéu chi Ky hiéu Y nghia
\ . , Mot chi s6 quan trong dé xac dinh kha niang gia con
Duong kinh may DIA i . qu A & o xac , £& &
cua may trén cac vat li¢u khac nhau.
X oan S6 vong quay mdi phat 1a mot yéu td quan trong anh
Tée do RPM ) vong Uiy Mol pr T Mot yeu 1o quan ote &
huong dén toc dd va chat lugng cia qua trinh gia cong.
z ‘ S6 lwong dung cu cit co sin trong may anh huong dén
S6 lugng dung cu cat NT '7gv' st . g’ y o &
kha nang da dang hoa trong qua trinh gia cong.
£ . S6 truc may 1a mot chi s6 quyét dinh dén kha niang kiém
SO truc may NA y . quy . Ag
soat va tinh linh hoat trong qua trinh gia cong.
. Trong lugng clia may dong vai trd quan trong trong on
Trong lugng ma MW e YA 1 f L . A
ong fuong may dinh va d¢ chac chan ctia may khi hoat dong.
IR B6 tri trén san 1a yéu t6 quan trong dbi véi viéc tich h
B6 tri mat bang FL . y X qA L g‘ A op
may vao khong gian lam viéc.
A Lo Cong suat may anh huong dén kha niang xir Iy cc vat
Cong suat may HP g.? Ly am g e A ng Y Ve
li¢u kho gia cong va doi hoi cong suat lon.

Bdng 2. Ma trdn quyét dinh

Kiéu tbi vu Max Max Max Max Min Min Max
May CNC/Tiéu chi DIA RPM NT NA MW FL HP
NAKAMURA 7,48 5000 24 9 26400 1074,52 15
DOSSAN 9,5 6000 12 8 16534 921,188 20
ROMI 11,02 6000 12 4 19000 2620,8 25
MAZAK 16,93 4000 12 6 24250 1881,49 30
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Duya trén dit liéu dwuoc cung cép trong
bang 2, chiing t61 st dung phuong phap Entropy
dé xac dlnh trong s6 cho mdi tiéu chi. Két qua
trong s cho céc tiéu chi la: DIA (0,165), RPM
(0,045),NT (0,19), NA (0,15), MW (0,062), FL
(0,278), HP (0,111). Str dung céac gia tri trong
sd nay, ching t6i ap dung cac phuong phap
MCDM d xép hang céc lya chon may CNC.
Két qua xép hang duoc hién thi trong bang 3.

Bdng 3. Bang xép hang cdc lwa chon méy CNC

Msy CNC MABAC COCOSO
NAKAMURA | 2 (0,0967) 2 (2,426)
DOSSAN 1(0,331) 1 (2,855)
ROMI 4(0,0579) 4 (1,587)
MAZAK 3 (0,0074) 3(2,323)

Tir két qua cho boi bang 3, ta thiy rang:
Hai phuong phap duoc su dung cho nghién
ctru ¢6 tinh nhat quan trong viéc danh gia may
CNC. May CNC cua hang DOSSAN xép hang
1, hang 2 13 may NAKAMURA, tiép theo dén
may CNC ctia hing MAZAK, xép hang cudi
cung la ROML

4. KET LUAN

Nghién ctru nay dé xuidt mot phuong
phap méi dé danh gia va Iya chon may CNC.
Phuong phép nay co do tin cdy va tinh nhét
quan cao. Bang cach st dung phuong phap
danh gia trong sb cac tiéu chi Entropy, két qua
tré nén khach quan hon. Két qua cho thiy may
CNC cua hing DOSSAN dig dau danh sach,
tiép theo 1a hing NAKAMURA, MAZAK va
cudi ciing 1a hing ROMI. Phuong phap nay c6
y nghia quan trong trong viéc danh gid va luya
chon may CNC va c6 thé cung cip thong tin
tham khao hitu ich cho cac doanh nghiép san
xuét gia cong co khi. Trong twong lai, phuong
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phap nay co6 thé duoc ap dung dé danh gia cac
loai may CNC khac nhau, nham cai thién ning
suét, tiét kiém chi phi va dép ung cic yéu cau
san xuit ngdy cang cao.+
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