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Comprehensive Evaluation System for the Design Quality of Modern
Packaging Machinery

LIU Yi, LI Hong, LI Rui—qin, HAO Liang—liang
(North University of China, Taiyuan 030051, China)

ABSTRACT: The aim of this work was to study the comprehensive evaluation system for the design quality of modern
packaging machinery. According to the function requirement, the structure features and the corresponding quality
characteristics of packaging machinery, referring to the evaluation system of mechanical products, a comprehensive
evaluation system for the design quality of packaging machinery was built. Analytic Hierarchy Process (AHP) was then used
to determine the subjective weight of the evaluation indexes, while the entropy method was used to determine the objective
weight of the evaluation indexes. Furthermore, the subjective weights and objective weights were integrated using the
combination method to determine the final weight of the design quality. A case was given for analysis and verification. The
case study showed that the evaluation system and evaluation method were feasible. As proven by case analysis, using this
evaluation system for the design quality of packaging machinery, the design quality of packaging machinery could be
improved and the cost could be reduced.
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Fig.1 The comprehensive evaluation system for design quality of

modern packaging machinery

AG TR LB B TR B 5 AT A R R4
EVF R EBR AR B AR RSSO R
SR A I U M B 7 T R B
T S 434 S D 0 SRR b, AT BB
LB R L 2R 2 2 AT AR

2 BENMIITRESA TN

TEBCTH R PN R &R, AR A R 1 2 2+
oy BRI, 2 A [R) 89 77 05 RT REAS BIAS [R] 9 45
R AR E T B0, A B T AR, SO
N R 1N [ R [ KA ice W 1 JAEE (3 AU S
WLER AR

21 ERGZANEITHE

2.1 FETFR ML I AL E
1) VEHIAERE . ARG R i SRR j AR iy f
JE L BCE VPRI L BIAR B . i RS T AR A



H36k 214

XA B U B2

AR 77

L, b R S L AR BE AR 3, L j W i T A i
(B0 5,0 bb j s ZU BT AR BEAEL R 7, 0 B j W g o B A
PREEME R 9, WK ZE A LI, AT b AR A0 B R
AR AR 3 R 2,4,6,8,

L AR VTR B b B X W] 98 bR b 4T L BT
WA WL R, R 7R 5o AN PEA H bRy T B X
RN T @ B a, IR, r R a Ml a X T B
AT a Fl a PRI DG 2R, L& 1,

R1 EHWXFE

Tab.1 Fuzzy relational tables

B a, o a; A ay,
a, rn Fj Vin
a i Tij ¥
ay Tui Vo Fom

MiA I R R SR A , WER 5
M LB A5 ry=1rys 24 i=j ), BT F 6 B OC R (E
Vi/':lo RT%‘%Tj‘:’

1 rln]

2) A E S H—BEAGEG . X TR R
FIWTHEFE R, 9% B FRAEAE K N FEAR R B HRAE 1) F
P2

RP=KP (1)

HRE 2 (1) 3R M A P R B K AR A K SHAH
N FREE ] 3 P,,.. SRS P RRAE ) 1 P, 6470 — 1k Ak
A5 380 (1% ) 5t B AT A A 2 [) — 2 P 4% R AN )
o N TR B L O W T, £ HE PR AR i
BTN S HG R R g R A I O, R R B — 2 IR A
[ s, ST F AR B RAVE— Sk 56 . iF
AT — BR8] 38 2 5 — B H ] G i RNk 58
Ao 24 Co<O.1 A, Ui B — S0PRS003 5, 75 ) Fb 4 1)
0 EN W N i W T E VA RS DIEE s G G 0
Bt

R =

(ORI E ST Wi
¢,
Cy = R (2)
Hrp,
K. —-n
€ = n-1 (3)

s CO—EHEFRAR s 0y FLECHIBTAE RS R Y By

B RONBENL—E 5 bR, n 0 1,2,3,4,5,6,7,8,9 07,
R/r51750,0,0.58,0.90,1.12,1.24,1.32,1.41,1.45,

A N A AR AR TR S bR AR - 3 A
RN m AT VA WE B ALE 53508 b, by, b, b
YA kDR ¢y, e, BN THR IR bR AR XS
BHe, = (¢;,¢5,,¢)" JUFEFRG X AGITMH
By 3 AL A «

w=bxe, i=1,2,,m; j=1,2,k (4)

W CHIEA n A B FerE R bR, WPRE SR S 4% F5 bn
X102 H bR B AR I 00— b B8 5 7545 F8 A = AL
Hw=(wi,wy, ", W)

2.1.2 FETIE N AL E

DUELZEHUICA X G2, 3 B PR A ARSI T
2 U n DYEN X G m VPN P AR 14 R AR S , #aid
TEMAERER = (1) vm o7 FRNE i DITREE j A0

FRPR{E
P 5 R B8 Br oE A AL BE . OE W 38 B R =
r{—§m_ax§ : g +1 , o m ¥ B A =

1

maxind =ry Ly i RIS

max{r].§ — min | rf}
MG j Ao Fa b e, AR S AR R=(ry) i
PN FERER 20 E

B FRVRIV A -

n
=~ ZPij
i=1
|

sopep, = Ll
2

PRI AP T B A

e L E j=1,2-- (6)

" “lnn
SKREE FATRAR AL 6
6, = =) g e (7)
Z (1 -¢)
A oK B % 45
0 = (61’02,"'70,"> °
2.13 ZE/IE
BEASFE RN N 1Y B A A3 , )T — 1k Ab PR
IR ZE AR TR AN

w; X 6,

;wj X 0,

st N

SIn(P,) j=1,2-,m (5)

romoF W o=

A = j=1,2--.m (8)

J



