FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2021.11.015

FIEBE 1 H BE 2418 | 2021 F11 A | RSV

£F AHP 5 TRIZ {18 skl 4 7= 28 it

Design of steamed bread machine production line
based on AHP and TRIZ theory

HEeHl # A

FU Xiao-li XU Qiao

o 1 K

YANG Shu-feng ZHANG Bin
(R 22 B T g K0

451191)

(Zhongyuan Institute of Technology , Zhengzhou, Henan 451191, China)

WE BB R E RSk (AHP) 5 K 9 9 A ok 22 %
(TRIZ) 5 & 49 BN 5 R AR A A S R 2 245 4
AN EZREK EEFERL BRZRITHFEFN
M, FiE: AR AHP RECE A2 &3 £ & K #%;E A TRIZ
AHEIBARSW T T RIFMET FHEE, A ALNA
R F R T ERLMIF NS 54 kR K
MU 2R B AR 2 TR ) AR, 3B R B ORI R AT 3 AN AR K AL
BRI T RRATES, BRRELENAL A AR
HAATEY A3 AL F E, HiR:EH HTHRIE L
Mk F LR P RARBES X EAKGHBEA,
KGR A% Sk Mus A & A 3T s AHP; TRIZ; 4% #1 9F
ik

Abstract: Objective: In view of the problems of low human-com-
puter interaction, insufficient modeling aesthetics and lack of de-
sign characteristics in the production line of steamed bread ma-
chine, the fuzzy evaluation method combined with AHP and
TRIZ is used for the innovative design. Methods: The key areas
of positioning design were obtained by analytic hierarchy process.
The TRIZ standard engineering parameters were used to analyze
the contradiction and construct the contradiction matrix. The in-
vention principle was used to find the optimal solution of the de-
sign scheme, and the matter field analysis method was introduced
to solve the specific practical problems of the steamed bread ma-
chine production line. Results: The fuzzy evaluation method was
used to score the three modeling design schemes of steamed bread
machine, and the relatively optimal scheme was obtained. Conclu-
sion: According to the analysis of application examples. the ra-
tionality of this method to evaluate the design scheme of steamed

bread machine production line is verified.

EEWAB AR H (4i45-:212102210346)

EB B AR (1962—) , L, PR L2 B 4%
E-mail ;908562354 (@qq.com

W B #:2021-05-31

Keywords : steamed bread machine; production line; modeling de-

sign; AHP; TRIZ; fuzzy evaluation method

8L ALA = A B kA A B AL
g B S T A . mX S T AR PR AT %
WOH R R T BAR L % 7 % 18 3k L AR ™ 2R 04 R A 3 A
P TR A BRI kLA TR LR AT A A TR R A
A RV B Z AR O R TR B 2 R B kAT
Wi DBl R e itk id &, a7 S 2
AHP/QFD/TRIZ X Br ¥4 F 2% 1 1 3E 47 5% 7k 0y G 25K
BB, BRAIE T B3 B 0 & W . Vinodh %5 38 A
ECQFD.AHP 5 TRIZ 5 g =00 15 42 F5 44 #E 47 01 ix
WSS T M E RSP R4 & 8. Leonardo™
F QFD 5 TRIZ %% H 347 FF w2 it - USE T+ B4R A
REMM AR, TEED LT RaHkS TRIZ #ig
PEALE 3t T4 42 B 7 T A L AR T AT
BEEWMRF R R, FRMEY LT AHP 5 TRIZ
IS, ISR R A L WA R iR T R AT RIE T £
iS5 GE A A,

L5 b 2R B 0 4 A VT RGE Rl AR R Y
22 . A1 B 18 Sk HLA: P2 L BR, SCE40UR ) AHP it
MR T EERE AT sl TRIZ bRl TR S80S
AHP S80I i 4 by #lt TRIZ OF J& 5 B 58 B 58 3K 1%
& il TRIZ ¥1— 3 53 Bt 1% % DA i ik 8 A7 78 (1) [0 180 i
TR =R B R I AT M IR R
AT VAL R Bl S A 7k A R 5
W)K&,

1 T AHP 5 TRIZ fyGI#Hrinfe

AHP 5 TRIZ ¥t 8 2 LL R & 8 AR i 3R 8 B
1Y 300 3o A A 7 S BT SR R D LR I R ol SR A o AR A
P ¥ AT AR DR 54 1 174 () st 42 T ) R A e sl

AHP 5 TRIZ @& QIR TR AR NE 1 TR,

81



82

A 542 % MACHINE & CONTROL

(1) JE X = f AT B 4 B i e T B AR g ar
AHP 5 3K JZ WAL R ™ fis i B AR HETT 347

(2) WRIEELEFE L RITHTIA 1~9 bREERT i
FEAHAS PR 46 A7 g 37 0 W 46 B 5 32 ) Matlab 31 5546 4%
AT 5 T30 28 A 56 4 7 R R — OME L AT A 5 152 T B AR
X35 .

(3) ¥ AHP KBNS 505 TRIZ (W hR S EE 1T
TR EE 5 AT 7 P R R i B R R L A S P S R
W o o B i 8 OR HR A R R AT B R Ay
M w3 MR,

4 FI A VAN 35 3 3 AN BT 7 Rk AT & R
W BRI R
2 EBIME L
2.1 AHPMEREL
211 ESLBWER LTS AT A T E
ST HE T B BT R OR SR g X Rk
PER DA T, 18 Sk HLZ AR, B A bR A
8 Sk LA PR LR A BT e O A T BE L TR A
HE AN E, 158008 Sk HLA 7= 28 v T A5 48 FR 4 &
B 2 iR,

(1) WM - 6 2 X T B A PR B, TR BE 1 A 4 il
MBS R R R . LA B 5 = 55 o G 0 1 5 L 15 3
BB Y8 A B R TR . L DL 3 AN AR
o 3 WL 2 G VEAR 8 A

(2) DhREYE A8 3K HLA 7= L1 S T R 1k i 45 L A2 75
B vk ke T RE AN ATE B 48 B B AT 48 Sk ML A PR R AR A

B 2418 | 2021 £ 11 A | _RéSHUM

F A R A A L% S M AS R 1 I AL, 3 5 7 Ak 4 1 5 3R
RS B R (IR AR MR A SR LB AR 5 B
AR

(3) AWLAEH. A8 Sk WLA: 7= 4R 2 5 NI A 58 8, 56
LA Ry 0 58 LB BT . DT IR B R T
1Sk LA P2 LRI TR AR E L 2 BT LT H A5 . A B
VERTIE Ji P T 38 1038 T e A 4% o R 0 4. HREE
I CA =2 F AN B R 4.
2.1.2 WETPIEHME  GIA 1~9 $5 ik LA 45T
bR 1R . MRIRIE AR A& TG A
O3 B8 SR 2 3 L R 60 403 18] 45 IO XI5 55 ) 5
HEICPE e BOH L+ At ) 1 B 5 52 T Matlab 3 85K A%, 15
3] ) T 0 s R (i T S o AR AIE 1) B 5 38— B L
# CR AW & & HL 1545 2 FHR bR AU, A G B I
# 2,
2.1.3 il BAR HIER 2 AT 48 Sk MR PR R AL
FEERE B AR A DRt W, @
X} 2 O, AR AR, W 3 iR

LS B LA 2 1 P 4 5 T B ek & B - i
3T HLIE T A ALAR AR & 3 i A5 A% O AR A L 0 T AL
A H A Ul A BRAE A T AT A AL B Th gt )2
FH PR 50 e SR IO P 50 i O e J 458 A I 22 11 9 38 1 5 36
PEJZ G b B P 0N R O] 25 45 0 A B b R O L

72 i AHPR RS M TRIZ T L) i ffe ok
g T EER B TRIZ T H
FIFHAHPHEA T T A P X 2 51
TR RV =
b R
rssgasting] || || R e | [ s
T
X 25 AN TRIZFRifE T2
TS HEIE SHcbiote| | SR
¥ 3
[ WIa i EETE l
SEEI R
I B 537 a0 KW | BE R

IR L
ST IRPR AN
AR ZE & P

WS

REMEBOT IR

HREYI S HrAsi Y

BOBIPEA 5 7 S04l

U SIS

A1
Figure 1
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Design process based on AHP and TRIZ theory
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Figure 2 Demand hierarchy model of steamed bread

machine production line
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Table 2

Single ranking weight, comprehensive weight

and consistency test of level 2 and level 3
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Table 6 Application and innovation scheme of invention principle
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Figure 3 Schematic diagram of conflict resolution
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Figure 4 Flow chart of matter field analysis solution
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Figure 5 Modeling design of steamed bread

machine production line
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