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An Efficient Decision Making Method for the Selection
of a Layered Manufacturing

Byun Hong-Seok*

i Abstract }

The purpose of this study is to provide a decision support to select an appropriate layered manufacturing{LM) machine
that suits the application of a part. Selection factors include concept model, form/fit/functional model, pattern model
for molding, material property, build time and part cost that greatly affect the performance of LM machines. However,
the selection of a LM is nat an easy decision because they are uncertain and vague. For this reason, the aim of this
research is to propose hybrid multiple attribute decision making approaches to effectively evaluate LM machines. In
addition, because subjective considerations are relevant to selection decision, a fuzzy logic approach is adopted. The
proposed selection procedure consists of several steps. First, we identify LM machines that the users consider. After
constructing the evaluation criteria, we calculate the weights of the criteria by applying the fuzzy Analytic Hierarchy
Process(AHP) method. Finally, we construct the fuzzy Technique of Order Preference by Similarity to ldeal
Solution(TOPSIS) method to achieve the ranking order of all machines providing the decision information for the
selection of LM machines.

Key Words : Layered manufacturing machine(32-3] &%), Fuzzy AHP(H A A&317|%), Fuzzy TOPSIS(3HA] FAlL),
Hybrid multiple attribute decision making(2-3} tha b QAAH)

LME zof e} okt AF mEE AlFsly] HehA gt e

i

QY AZYAES B ABAYL 710 2849 ] Aol B AR BB ohe Al 41

A Ayl sl o A" 71 A8 (hsbyun@mail uc, ac kr)
Fedy GARA @ iR 148

59




Aol 2 o HotAA st gler 27 A, &
HE i YA ASA wEA AES
a1 o]r,].

aEA] AAES AR E LY 5*]”5}24 F7 7k
st 20 HE 9 AL 7|7k r1He s dEdtosy
ARG T, d7] T #2 AR a7-E WEA7|5L

AE AeEE AL 2 Sl MBS HGAAE A2 7l
ol 3349 2¥7|&0] =P Y.

o] A2 19874 3D SystemsAtoA 2202 AR43}
Elof, F2 A5AF A, 7HAAE € At 53 BYd
Az AN ARE 7] B g 9 AR 7447
7] Sfef AREHE I gith

Ay e g, of FAL &t Ry Ty 2dofA
293E B9S BASH: STLo 25 E ARttt 324
2% 292 2y B BYS 3t € (pattern) A%,
FANULE, 715748 AE, tA A5, 7HAs 2 42
A B 8] AME 4 U, HZof o] 31 2%
B]9] S4to & 3|, AHAE 875 WEAT= 24T 3
A 2FHNE AAeks Aol Fadt FEo] Hltk 19
AAACR 32 2FAHE 2R ARAY FRE
7H3 &8 A et At 33k 23 3HE AR s
Zo| uf- of Pt fukshd, A QAR R L 3 =
7L A= LS, e A Al Tk 2914 o9&
3t7] iEolct. Akt 24 Aule 15T A, AR,
54 2 ARSI 7] gZolth o] AL F9l &
AR 7o 44 2348 & Sl B4 & 1]01‘:}

oo o]
S PastES el

_;

93 A AL SPIAE The B, AR 54, A
8, B AR 5 Aolo] AEAEE 329 oA

of @), TBE AgA} U 278 WAL 4 G
A4 IS AT 4 e Bo] droluut AAE AR
e S FRT Aol e oba7A ol Zo) 37
9 zgA] A4S ST AT LS Bl Aol
dugom ol 4Y TAL $YHY a424 o]0
A o) o] 8% FulE A o v ofelgo)
. 43, 94491 AR TUAOLE the 37
45 w2 H2e dolgE Y5517t e euz ol
B340 £HY axd] ol 0312 34 £4F ol%
st sk 2 + 9o
2 AT 27 HEES TS BRUY gt

Elié (crisp) 3t 255 ﬁeﬂo}ti e A4 331y 2§
A8 AR 4 ol HES it 283 34 &
A AL 93 AgA0l Wyog Byl thad A

60

A7\ H& Atk mebA 33 23 A8 e
A AR AY AadleRl GEH0| Tl 7ol
et &HE e 5 e B Ho

th ol Fall, ozl BEo] djg] 32-d

[7EE 71eA ofEFolt FAHY B
F %ke Aotk

2. 9@y 7=

2.1 mx|o|2

‘WA goj Zadeho| oJ3) A2 2. A
o|E el A9 wito] ATeln AU A7 4
GRS QAT 2o TAS AT ek 5 ¢ho]
o G840 S AT & Yt FL HE AU

A4 RE W& B4 245 E5(convex)stil 4

o A A X9 HA LRYFolL b, HA
e w4 g4l ofe) FRAN. Fig. 12 Azt A5
(triangular fuzzy number)E EFH Wuj4l Folth

o] AARE HAo] T A& LS SAa) -8alch. o
7132 g gigt Ae dARE ohga 2ol AT

a Ak
(ap,bys e () ag,by, ) = (ay +ay, by +by, ¢ +3) M
(ay:by6) (N agsbys &) = (a — a5, by = by 6, —3) @
(ay,b,,¢ ) )y by ) = (@) Xaigy by X by, 0 Xy) 3)
(ay,by,¢ ) (SN ag.byrcy) = (@) + 0y by +byy ¢ +0y) )
(0117 )T = (1, /b1 ) (&)
kx(ay,by,¢,) = (kay, kb, ke; ) (6)

en”ol] |79 Vertex W< AMES}, HA)5(a;,b,,,)

()
1

X
a b ¢

Fig. 1 Triangular fuzzy number(TFN)



eHESA7IAIE g =2F Vol.18 No.1 2009. 2.

Table 1 Linguistic variables for the ratings of quali-
tative criteria

Terms of linguistic variable Fuzzy number
Very-very low(VVL) Ay = (0, 0, 1/8)
Very low(VL) Ay = (0, 1/8, 2/8)
Low(L) A; = (1/8, 2/8, 3/8)
Slightly low(SL) Ay = (2/8, 3/8, 4/8)
Medium(M) As = (3/8, 4/8, 5/8)
Slightly high(SH) Ag = (4/8, 5/8, 6/8)
High(H) A7 = (5/8, 6/8, 7/8)
Very high(VH) Ag = (6/8, 718, 1)
Very-very high(VVH) Ao = (78, 1, 1)
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Table 2 Trangular fuzzy conversion scale

Triangular
fuzzy scale

(172, 1, 372)

Triangular fuzzy
reciprocal scale

(23, 1, 2)

Linguistic scale

Equally importance(EI)

Slightly more

3/2
important(SMI) (1. 372, 2)

(172, 213, 1)

Extremely more

. 2,2, 8
important(EMI) ¢ 312)

(2/5, 172, 2/3)

Very Extremely more

] 2,52, 3
important(VEMI) ( - 3)

(173, 2/5, 1/2)

Absolutely more

. 3,
important(AMI) (5/2, 3, 712)

217, 173, 2/5)
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Table 5 The fuzzy evaluation matrix of performance
parameters criteria

Cn Cn Cn Cu Cas
Table 3 The fuzzy evaluation matrix between model Cu | (LD |(A2132) | @5172203) | (223D | (17225.)
applications and technical data Cao | @312 | QLD | @51223) | (/2,231 | (1122/3,1)
MA(Ch PP(CY) Co |BR252)| G252 | (LLY | (32.252) | (3/22,572)
Model Ca | (1322) | 322 | @51223) | QL) | (1/2,13/2)
applications(MA) (1,1,1) (1,3/2,2) Cos | (1,322 | (1,3/22) | (2/5,1/2,2/3) | (2/3,1,2) a,1,1)
Performance (1/2,2/3,1) a,1,1) Table 6 Decision matrix using fuzzy linguistic variables
parameters(PP)
Cii |C | Cis | Cu | Con|Cxn| Cul| Cos
Table 4 The fuzzy evaluation matrix of model appli- SIA| L |SH|VH| H |[VH|VH| M | H
cations criteria SLS| L |[VH|SH |[SH| H | H [SH|H
Ciy Ci Cis FDM| SL {VH | M [SH| M | H | H | SH
Cu (1,1,1) @51223) | (122/3,1) LOM| SH | SH | SL |SL |SL | H |SL| M
Cn (3/2,2,5/2) (1,1,1) (1,3/2,2) 3IDP| VH | L L |VL| M |VL| L |VL
Cs | (1322 (1/2,2/3,1) RER)) PJ| L |SH|VH|VH|VH| H |SL | H
Table 7 The weighted normalized fuzzy decision matrix(XIO'z)
Cn Cn Ci Cxn Cn Cx Cu Cos
SLA |(0.6,1.1,1.7)| (9.8,12.2,14.6) | (2.6,3.1,3.5) | (0.9,1.0,1.2) | (1.2,1.4,1.6) | (4.3,5.0,5.7) | (1.4,1.9,2.4) | (3.2,3.94.5)
SLS |(0.6,1.1,1.7) | (14.6,17.1,19.5) | (1.8,2.2,2.6) | (0.7,0.9,1.0) | (1.0,1.2,1.4) | (2.8,3.6,4.3) | (1.9,2.4,2.8) | (3.2,3.9,4.5)
FDM | (1.1,1.7,2.2) | (14.6,17.1,19.5) | (1.3,1.8,2.2) | (0.7,0.9,1.0) | (0.6,0.8,1.0) | (2.8,3.6,4.3) | (2.4,2.83.3) | (2.6,3.2,3.9)
LOM | (222.833) | (9.8,12.2,14.6) |(0.9,1.3,1.8) | (0.3,0.5,0.7) | (0.4,0.6,0.8) | (2.8,3.64.3) | (0.9,1.4,1.9) | (1.9,2.6,3.2)
IDP |(333.944)| (244973) |(04,09,13)](0.00203)](0.6,0.8,1.0)[(0.0,0.7,1.4) | (0.50.9,1.4) | (0.0,0.6,1.3)
P [(0.6,1.1,1.7) | (9.8,12.2,14.6) | (2.6,3.1,3.5) | (1.0,1.2,1.4) | (1.2,1.4,1.6) | (3.6,4.3,5.0) | (0.9,1.4,1.9) | 3.2,3.94.5)
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Table 8 The rank of LM machines according to
closeness coefficient

&

Alternatives d; d; cc,
SLA 0.093 0.105 0.529
SLS 0.050 0.145 0.745
FDM 0.044 0.142 0.762
LOM 0.081 0.101 0.556
3DP 0.146 0.040 0.216

PJ 0.095 0.103 0.521
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