534 B 8 W
20184E 8 A

00D & MACHINERY

Vol.34,No.8
Aug . 2018

DOI:10.13652/j.issn.1003 —5788.2018.08.017

£ F KRR AT PR E B R R A
it AR

Evaluation of food filling machine design scheme based on interval

analytic hierarchy process and membership degree

oz

SHI Hong-yan'
. NE RER = LR =B, N5 i

A I

ZHENG Shu-xian®
028043;2. KHERZFHM TREZBE . KE 3000000

(1. College of Mechanical Engineering s Inner Mongolia University for the Nationalities, Tongliao, Inner Mongolla
028043, China; 2. School of Mechanical Engineering , Tianjin University, Tianjin 300072, China)

TR AT AR B R AU T R AR R 6 R A T R
— AR EER S T RN T R, AT RBEEM
PRt FIR M A ARR R LR B R SR BT ER RS
59 Ao KA AR A R R ) B R AT ok R R e i AL
FFEFNIRATGR A MR E AT AT XA E RS &
o F B LW R e AL T 7 AR AR 45 AR AN 5 Bl 2T
—H S RAEBRAMH A B ERRERIT T ERTT RN B E
T RN AEAL 0y & 28 b e B AU

KR BRI F RFN R BRI KB
Abstract: In view of the uncertainty in the evaluation of the design of
food filling machine, a new evaluation method for the design of food
filling machine was proposed. Firstly, the evaluation index system of
the design scheme of the food filling machine was set up, and the
grade of the design scheme evaluation and the interval number of the
food filling machine were put forward. Moreover, the interval
number weight of the evaluation index of the design scheme of the
food filling machine was determined by the interval analytic hierarchy
process. Furthermore, an evaluation model of food filling machine
design scheme based on interval analytic hierarchy process and mem-
bership degree was constructed. Finally, an evaluation example was
used to evaluate the design scheme of a multi-purpose chili filling au-
tomatic filling equipment, which verifies the rationality and validity
of the evaluation model.
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Food filling machine design scheme evaluation

Figure 1

index system
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Table 1 Interval number judgment matrix of primary
evaluation index
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UrgetE [1.1] [1.2] [2,3] [3.4]
Zamtt  [1/2,1] [1,1] [1.2] [1.3]
| [1/3.1/2] [1/2.1] [1.1] [1.2]

Wi EyE [1/4,1/3]  [1/3,1] [1/2.1] [1.1]
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Table 2 Interval weights for secondary evaluation
indicators

WE XEAEME | NE KEREE | R XEREE

wiit [0.19,0.217 || w21 [0.21,0.247 || w3z [0.18,0.22]

w2 [0.28,0.32] || w2  [0.66,0.69] || wn  [0.16,0.19]

w1z [0.08,0.11] || w2z [0.07,0.11] | wae [0.22,0.25]

o [0.29,0.33] || ws [0.38,0.417 || ws  [0.27,0.29]

w15 [0.09,0.12] w32 [0.39,0.43] w14 [0.31,0.34]
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Table 3 The degree of membership of the second-level

evaluation index

&t It Egss — & L] 7%
AR Tk 0.72 0.10 0.18 0.00 0.00
THE B FiE 0.70 0.22 0.02 0.06 0.00
GRS R 0.60 0.20 0.10 0.10 0.00
& P 0.84 0.08 0.00 0.04 0.04

A Ay i1k 0.66 0.24 0.06 0.04 0.00

mEmEA 0.50 0.20 0.10 0.14 0.06
LG T 0.60 0.24 0.10 0.06 0.00
VR WK K 0.40 0.20 0.14 0.20 0.06

TR HE 0.76 0.14 0.06 0.04 0.00

BT H 0.54 0.26 0.12 0.06 0.02
kR 0.50 0.24 0.14 0.06 0.06
W e ¥ e 0.60 0.14 0.20 0.04 0.02
e R 2T 0.24 0.40 0.36 0.00 0.00
E e 0.20 0.50 0.20 0.10 0.00
TS Y 0.58 0.30 0.12 0.00 0.00
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Table 4 Normalized interval number evaluation value of

secondary evaluation index
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