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Modeling Design of Cheese Packaging Machinery Based on QFD and TRIZ

LI Xiao-tong, HU Chang-ge
(Tiangong University, Tianjin 300387, China)

ABSTRACT: In order to improve the whole industrial model of Cheese packaging machinery and solve the main design
paradox under the many requirements of users and enhance model design efficiency and the using satisfaction of opera-
tional staffs, a kind of Cheese packaging machinery design method based on QFD-TRIZ theory is put forward. Firstly, the
essay collected typical samples through network research and analyzed the status quo of equipment modeling design,
adopted the method of interviews and focus groups to obtain user's- requirements and established hierarchy model of re-
quirements. Secondly, it applied QFD theory to transfer the users' needs to corresponding design character and located the
main contradictions combined with the method of analytic hierarchy process. Finally, the design contradictions were clas-
sified, and the optimal invention principle corresponding to each contradiction type was screened out by using table of the
invention principle frequency. Optimization scheme of modeling was carried out by integrating various solutions of in-
vention principles. and achieved a better design scheme. The results show that QFD-TRIZ theory can efficiently solve the
main paradox problems of Cheese packaging machinery's modeling design under the satisfaction of the protection effec-
tiveness, model beauty and cost control, which can provide the reference for similar categories of product design and re-
search.

KEY WORDS: cheese packaging machinery; QFD and TRIZ theory; analytic hierarchy process; modeling design
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Fig.1 Function module of cheese packaging machinery
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Fig.2 Modeling design flow of cheese packaging machinery
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Fig.3 HOQ of cheese packaging machinery



4 43% 8l

ZNE, 4 3F QFD-TRIZ B Iy R 2 e A P2 v AL ik T 97

4.4 A TRIZ BB F IE ) 33K 7

2 Ak 5T AEE A . IS KRR L AR
ARSI TMERE Z B B3 7 J& 217 R A i 31 58
AT AE . B X BE B s B R R A T 3,
ZEM15510%, 15, 455105, 15535
TR R A R T O R TP E 2R A S R
&P 6, $UL3E A d A A PR R 25 L3R 7,

*6 EitFEXESFRMLLZHAERE

Tab.6 Types of design contradiction and
principles of invention

e TEAE Rl RV
, DR 10
e ok s
et ST RGH HEE 10 B
L7/ N 4 KRR
S UL 3 L s 1405
HHET 10 B
, WERT 10
WTE 2 500 T _
PPESITAE  me s bt

x7T BEANSRREZREEANE

Tab.7 Content of the principle of optimal invention

A P
LR R LA T
HHTA 5

4 ORXFFRIFEL R AR 0 X AR AN AR S R X R

$8 5 HAR X B L T

10 FHRERER  HRATHT S A ST RE A A

35 MRARASEJFEHE SRR EORAS © RE L B
o RIS P

441 fRPE eV S 4EEYE 2 Al iR S

TR 200 25 A PR AR T LA P EB WL ES A A7 A
SR, W DO E N R R b e R s, e PERE
M, RERE TR MR R, SR TR
TR D T s v i 22 o 8 i ) BRE T
PSSR, TR A FE R A i 78 5 T e 2
¥ R 2Z a7 A TR IS o TR A R R
T, ALHAE 1S5 0E RS 10 5 R A
AR AN E ., BRI 5%, a8/
15 B DR B X e 20 A B A PRk e AR R A T A B
Xof e R Hh 422 A PSR 8 v ) SRR S TSR B 4, G
T R SO AR, B X A A e R SR A B T 1
THEE O REE O, Hk, 24 10 S 2, 7
V& WA KB4 fs 22 0], IR THAR B N 5L 1 % 4
SRR R Bt IS 19 20 ) S B ey Z LR 4,
4.4.2 I S XU U R TR I

a1 20 4 2 A 7 2 1Y) R 4 XU RE B8 PR IE 15 % B A

BitriR #fE0

WMEO
B 4 Sk E M E 5B T %

Fig.4 Improved segmentation and protection scheme

A, A R T e A ) A iy o 3 XU RE 1Y B
PSR R DR W SR VA w3 | A N i 5 B e in B (TR
BRI VLA I S . E o B TR S U
3%, TR A A UL AL S5 4 E RS D RESE A |
i R SZ Z 00 P2 A T3P G o 3T WA R B R
., WLIHE 1 S8 EH . 4 SAERIEEY 10
S TR DB K Y N HANE . K B %
ULE S, BRI we, B 1S RWEM, R
A3 ENR 7 W AL DI RE X 3 Hak, 2/ 45
K UIREEE, R AEXT BRES F4 X8 R AT v AL
FE SN S5 R4 58 B 1 R BRI SR A 5 20, L
5a; fiwfm, B 10 SR WREE, FEAs b 4548
PRLAR B IR ZL R H K, UL Sb,

a b

/ .. \ -
CHEE | T . -
EEEE || %
EEEE | i
TTTI e
EEEN %@ %
EEEE | b
EEEE b
EEEE .

EEEE |
LLLL) MR BRI OB A

Bl 5 BRI E
Fig.5 Design scheme of vent modeling

4.4.3  fRRSMIIE S5 N TXMERE Z MY BETH A I
a7 241 28 A 7 2 Wi TR B 39 v A ] 32 24
TRV A A= il AR SRR, R
R L AT R AR RERE , B SR B
JUNE R, SR A ST R AR A A A, AT o i e
BERERR . 38 o] G ] TR S Ry g, TR
FefA SN RS Y R | ATz Z ) A T it
FIEo HETRMEBIRE, nTUHE 1 50 F
5 35 SRR IR B BOR MO E . B



98 (S

T

2022 4F 4 H

RILEWT: B, 8 15 KU EIX a4k
PRSI T O R, o B AR AR R B AR A I T
HMERE; FLK, Gz 1] 35 5 W I BN fy 20 40 2 A 77

FeARRI R BRI R BT LA, e — AR DD RE X I Y
R, AT LATE R AR T 20 B8 14 [ B i T Al JE 52
0 it BBV RE o A ] 0 DX el 3 B 5 %2 WL I 6.

tHREIThEE
X RT

K6 A Il S RE DX i R 58

Fig.6 Modeling design scheme of same functional areas

5 HZEBIZITASRE

LR nb i I £ &2 SN IE AR Ok L e S A2 S W S
UL 7 T b R A 7 2 B Fe A 32 AR BN T A
i U ) T2 285 XU BE RS A B AR X RE , DRIl R
MTEZA N EEIREICR, J7 IER BRI RREE T4
PR, SCREAE PR B R I LS 5 (0 A5 I AN Bk

B, R, RHEKE (PANTONE 420) |
R IK G, ( PANTONE 445) fE k£, K& 0
( PANTONE 368 ) (MM sx/E B E %, WK E
PR T AR BRI B, TR BN T LA IR £ 1 R
BRI OE B, SR (O RRE 1E 1S TR A 3 AU % TR R )
sty 2D BRI BE 9  J

VLR O f 206 26 A 7= 2 s 78 8 110 s,

K7 fgaie it i s

Fig.7 Design scheme of cheese packaging machinery

1) i 1 S550E &, X 4E TR T2
EIVH, B0 WED L I, RO SRR X
BUN IS 2548, PG — . A7 R4 4Ein T.FBehe
B A7 230 AT A s B g Dk Bl 2 1 B T A 2
WA EG , AT S 2R & R kST 1)
T RG, VB ERY KWESEES M Wik
FAe RN FIRHIE, BT HLAS M SR E B PR BE L K
A AR SR T R B A, X AR 2 Ak 2 B
PR B TR st A B 13 R XL

2) iz 4 SAEXR A R B, A TIRE I 2K
PE T4 4 1) 5 2 P B R X ) 20 2 A 7= 4 B 1 W i
RIMEAT RGBT, (& B s o g —i&, i
iz FHAEXI R & B B, X i s T L AR i L 4Efs 1 .

B A A 25 A R AT AE XS BRI T, AT 538 XU JE XK
TR — 2

3) iE M 10 5 WA & WA R B A5 e b 2 2
AL PR D INBEIX, RS A A
EfEER X, PR 4 5 7 A s 4 AL
P A B R T 2, e U Ak T B 2R B
MR U, BEME IR/ D HLAR IE 7 2 17 I A M M0
FAZL, DT $ THE b 5% T i - B AR X 45 Ve N B 1
i,

4) iz 35 SMRARL AR R B, XS | 4
AR ST ORI T, DL AT 50 R I
RO o R ) B DX 38R A ] € FRE o, LA i
SR RANER 8%, R SR 25 5 1 60 )2 O 1)



4 43% 8l

ZNE, 4 3F QFD-TRIZ B Iy R 2 e A P2 v AL ik T 99

REDCHEATII 70, IR TH 87 20 f e A 7= R A B AR TR A
R

6 4

R T T QFD-TRIZ B S 24058 4
PR E BT R, G R ORISR T R
R RO o 1 el L IR [R) 2 7 i REAR E A T IR 2540

A, SRJGi2 A QFD e P 5 SR 5% Ak SR Xt I Y 152
THRRAE, ARA3 T EZEH Y, IFe i T EZ I g .
e Ja N TRIZ BRE 938 H TR S50 3K T
VTP JE 28/, 254 e WA R A R 0 3 oH T 8 S
M R, A E TR &

WFFEIEH , 3T QFD-TRIZ BiE X {4 20 fu s 4 7
LR TEE AT, RERS S B LT AE 430 FH P 75 R e
iz e b kR ER SRR NP &R ST
FRAE, Rl AU BT AL T B AR E AT T ), R A
TRIZ P 26 1) T B IR 2 X QFD Hlig o L Jisi
R RN IR B vk R SR R . %O RN
B8 it DR R T T 7 15 1 T i B B a4 3 5% R o SR ST 1)
2L o8& i TP e 2 e B A |1 - VU L
i L BE A5 W% 31 U 76 5% 3 0F & o B vsl /)N i 0 328 280 3%
TP & fpe i Ya L, AR et TR, Jf
A oy e WA s i B = 9l ) R T S SN EA X S A
PRI 1 RIS B LB SR, SCP X QFD-TRIZ
PG SE RN, R B FE U T UTAE I I [n) R A ey
Bk B et & B Dt BT AT 1) 48 30 A0 P % 3 TR 1
THRYSEm . R, 7EA IR IIFoE v, 75 20k B it A& B
SR ARl R BN A TG SR R, DITTXTIF 5 i A i LA
S5 AR

&% 3Lk

[1] FPECR, DER, BRAW. @ F29adH g 25
M TS SCET]. A TR, 2019, 40(11): 137-141.
GUO Zheng-liang, MA Si-le, CHEN Ji-yang. Design and
Implementation of Package Automatic Train System[J].
Packaging Engineering, 2019, 40(11): 137-141.

[2] XIEZ, #g, Bk AYE=LoBmRsEi R
GEiit[J). PLA T FEI, 2020(10): 4-6.

LIU Guo-liang, DAI Xi, FENG Xu-xin. Design of Con-
trol System for Sorting Equipment of Cheese Packaging
Machinery[J]. Mechanical Engineer, 2020(10): 4-6.

[31 JEHE, W, £ 1. HET QFD 5 AHPRYZAE N
AEME RIBETT[J]. A2 TR, 2019, 40(24): 199-204.
TANG Lin, CHANG Yu, WANG Zi-rui. Modeling De-
sign of Elderly Fitness Equipment Based on QFD and
AHP[J]. Packaging Engineering, 2019, 40(24): 199-204.

[4] BEhiE, Bk, wig T QFD A 2 ATt
Spkgt[d). YA, 2019, 36(11): 119-126.

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

LYU Zhong-yi, YANG Bo, HUANG Feng. Appearance
Design and Improvement of Complex Products Based
on QFD[J]. Mechanical Design, 2019, 36(11): 119-126.
IR, VA, HAL T QFD Al TRIZ Y IR 4 E
PRI HIRSE[]]. (2% TR, 2019, 40(20): 118-124.
SU Chen, ZHANG Sha-li, XIAO Li. Modeling Design of
Corrugated Board Production Line Based on QFD and
TRIZ[J]. Packaging Engineering, 2019, 40(20): 118-124.
HEE, TKEE, R, BT RS R e Y 7
BB iE IR oE[d]. A% TR, 2018, 39(14): 1-7.
CAO Guo-zhong, ZHANG Shu, XIE Qiu-rui. Research
on Product Modeling Design Method Based on Conflict
Resolution Theory[J]. Packaging Engineering, 2018,
39(14): 1-7.

EARNE, JUENET, A K. BT RO i D R R T Y
B R P R E [J). FHE A2 E iR (A AR RR),
2019, 47(9): 1359-1368.

GONG Hua-ping, YOU Jian-xin, WANG Cen-lan. De-
termination of Quality Characteristic Importance Based
on Improved Quality Function Deployment[J]. Journal
of Tongji University (Natural Science Edition), 2019,
47(9): 1359-1368.

FAE, VTH. FET QFD I TRIZ (AR 24 i bR 25
I RST[]. 2 TR, 2020, 41(12): 62-66.
WANG Jia-shuai, JANG mu. Study on the Design of
Drug Label Device for the Visually Impaired Based on
QFD and TRIZ[J]. Packaging Engineering, 2020, 41(12):
62-66.

ET, Tk, 8. BT E AR
WAt EESE ). LK, 2016, 43(1): 64-68.

WANG Wei, GAN Jing, LI Xian-ling. Research on De-
sign Method Based on Common Modeling Features of
Mechanical Equipment[J]. Machinery, 2016, 43(1): 64-68.
B e, WREIENURE [F AL & e R[] BHL AT
54, 2018, 15(22): 90-91.

LYU Ren-long. Discussion on the Development Status
of Numerical Control Machine Tool Convergence[J]. Sc-
ience and Technology Innovation Guide, 2018, 15(22):
90-91.

SAATY T L. Analytic Hierarchy Process[J]. Mathema-
tical Models for Decision Support, 2013(4): 109-121.
BT, XU, VAT BT AHP-FCE 1 B2 Be ks 4
RIS [J]. 25 TR, 2019, 40(24): 174-178.
HOU Shi-jiang, LIU Jia-cai, SUN Ke. Design and Eval-
uation of Hospital Accompanying Beds Based on AHP-
FCE[J]. Packaging Engineering, 2019, 40(24): 174-178.
RAEAF, WhE, P, i T QFD MIF R
AL BAFSE[T). TR G RS, 2021, 27(5):
1410-1421.

WU Ruo-gian, JJANG Ping, LU Pei-yi. Research on
QFD Based Demand Transformation Process in Product
Design[J]. Computer integrated manufacturing system,
2021, 27(5): 1410-1421.

AR, DR, FET TRIZ MUK T E 5T
[J. AEVURS A bin TH AR, 2014(7): 12-14.



100

il %%

T 7

2022 4F 4 H

(15]

(16]

(17]

ZHAO Yan-ling, MA Su-chang. Research on Recon-
figurable Design of Machine Tool Based on TRIZ[]].
Modular Machine Tool and Automatic Machining Tech-
nology, 2014(7): 12-14.

CRISTIANO J J, LIKER JK, WHITE C C I. Key Fac-
tors in the Successful Application of Quality Function
Deployment (QFD)[J]. |EEE Transactions on Engineer-
ing Management, 2001, 48(1): 81-95.

BAE, R PURM Tl it (). PLiiitS
il T2, 2017, 46(5): 1-8.

WEI Han-hua, ZHANG Shu. Industrial Design of Ma-
chine Tools (1)[J]. Mechanical Design and Manufactur-
ing Engineering, 2017, 46(5): 1-8.

2, RRARAR, RmVE. TGRSk
£ APP T RS PEM WTSE[I]. 12754k, 2018,

(18]

39(1): 68-74.

LI Yong-feng, SHI Wei-wei, ZHU Li-ping. Research on
the Evaluation of APP User Experience for the Elderly
Based on Grey Analytic Hierarchy Process[J]. Acta Gr-
aphicaSinica, 2018, 39(1): 68-74.

T, BER, R, T AHP X B KOS ALK
FORE BESE R DA R B 23 B ek []. SR A TR,
2016, 37(5): 29-35.

DING Wei, HONG Li, SONG Bin. Analysis and Impr-
ovement of Influencing Factors on the Burst Point Ac-
curacy of Individual Rocket Projectile Based on AHP
Method[J]. Journal of Ordnance Equipment Engineer-
ing, 2016, 37(5): 29-35.

SRS DR

( 4% 49 10)

[20]

(21]

(22]

AKTAR DEMIRTAS E, ANAGUN A S, KOKSAL G
Determination of Optimal Product Styles by Ordinal
Logistic Regression Versus Conjoint Analysis for
Kitchen Faucets[J]. International Journa of Industrial
Ergonomics, 2009, 39(5): 866-875.

JIRIEE, SCHL, BEVE . TISTER S0 K AR Tk
B R[] 254, 2010(2): 102-103.

LU Zhao-lin, TANG Wen-cheng, XUE Cheng-qi. Dis-
cussion on Shape Grammar and Its Application in In-
dustrial Design[J]. Art & Design, 2010(2): 102-103.
CUI J, TANG M X. Integrating Shape Grammars into a
Generative System for Zhuang Ethnic Embroidery De-
sign Exploration[J]. Computer-Aided Design, 2013, 45(3):

(23]

[24]

591-604.

M. TR SO B VR4 i I 3 2 R EE 2 7 VA
75[D]. K¥b: HIRgK2E, 2009.

YANG Tao. The Research on the Method of Image Re-
combination of Automobile Front Based on the Shape
Grammar Theory[D]. Changsha: Hunan University, 2009.
PRase, &EE, B, 5. SETREWERRM SUV AT
o3t BT[] 2% TUFE, 2020, 41(20): 102-108
CHEN Jin-liang, ZHAO Feng, LIAO Hao-qin, et al.
SUV Front Face Styling Design Based on Perceptual
Image[J]. Packaging Engineering, 2020, 41(20): 102-
108.

LG PRAE

(B4 91 1)
[13] ABsifir. WL S AL Bt 7 L BE5E[D]. JEat: #l

(14]

(19]

(16]

PR EAIT 5T S B, 2006.

Q! Zhuo-ya. Research on Modular Design Method of
Mechanical Products[D]. Beijing: China Academy of
Machinery Science and Technology, 2006.

YL, ROAR, FMER. 7R S R EE P
B[] iR, 2012, 31(13): 318-320.

J Xue-hong, WU Yong-lin, SUN Dao-yin. Product
Modularization and Supply Chain Collaborative De-
sign[J]. Logistics Technology, 2012, 31(13): 318-320.
PR, . 25 E 44 ST BT R SR ]
HA 45 1757, 2013(7): 68-70.

CHAO Pei-Pei, SHENG Bin. Overview on the Devel-
opment of "Platformized" Vehicle Models for Multina-
tional Automobile Enterprises[J]. For Repair & Mainte-
nance, 2013(7): 68-70.

BT IR, RARKE R S AL s (MQB) 73 AT [J]. 7%
% 54, 2012(14): 20-21.

HUANG Fang-ging. Analysis of Volkswagen's Trans-

(17]

(18]

[19]

verse Engine Module Strategy (MQB)[J]. Automobile &
Parts, 2012(14): 20-21.

M. K6 MR BRI B,
2013, 13(10): 166-169.

TIAN Jing. Automobile Platform and Development
Trend[J]. Science Technology and Industry, 2013, 13(10):
166-169.

MR, RAE, BRI ULl s O B G Ak
B 5 e[ J]. 403 T2, 2020,41(22): 121-129.
YE Feng, SONG Jia, LIANG Jia-Qi. Platform Design
Method Taking Children's Storage Products as an Ex-
ample[J]. Packaging Engineering, 2020, 41(22): 121-129.
AR, XIEE, B R B AR TT &
B TSRS [J]. PR, 2017(6): 1-6.

ZHAO Fu-quan, LIU Zong-wei, LI Zan. Development
Mode and Implementation Strategy of Automotive Pro-
duct Platform and Modularity[J]. Automobile Technol-
ogy, 2017(6): 1-6.

SRS AR



