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Structural design of corrugated boxes based on

quality function deployment

FAN Zhigeng
(School of Light Industry, Zhejiang University of Science and Technology., Hangzhou 310023, China)

Abstract: We build consumer demand and design attributes sorting by analysis of consumer demand,
design properties, quality function deployment(QFD) matrix for corrugated boxes. Combining with
scenario analysis, KJ method and AHP method (analytic) tools, we establish house of quality for
products based on QFD and ultimately get comprehensive optimization of design.
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Table 2 Demand hierarchial structure
A Bl B2 B3 B4 B5
Bl 1 5 5 5 1
B2 1/5 1 5 5 1
B3 1 1/5 1 5 1
B4 1/5 1 1/5 1 1
B5 1 1 1 1 1

4%%5@*%//{?%?%?‘?*9%,?%&;K1:125,K2:5,K;;:1,K1:1/25,K3:1

WEEANK M n KT W, = VK, =2.627,W,=1.380,.W, =1, W, =0.525,W, =1, W, =
WI/Z W; = 0.402 ,W,=0.211,W,=0.153,W,=0.080,W;=0.153
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B BIF SR 4 4 (8 W=0. 402,0. 211.,0. 153,0. 080.,0. 153
T BB WA I ) B KRR AR AR A » B

1 S 5 5 1_ _O. 402_ _2. 775_

/5 1 5 5 1]/0.211 1. 609

AW=| 1 /5 1 5 1]1]0.153|=11.150
/5 1 1/5 1 1]0.080 0.555

1 1 1 1 1//0.153 0.999

Ao = 1/5 23 A0 = 71,01 = (= ND/(N = D) = 0.7
i—1 i

2 o=5 B} ,RI=10, 0] CR=CI/RI=7% ,/NF 10 % , i /& — B 1 .
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Table 3 Parameter C judgment matrix

Bl C1 w

C1 1 1

HE3IEEAL=1.N=1,CI(1)=0,RI(1)=0,CR=CI/RI=0,/NF 10 % . 3 & —F 1.
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Table 4 Parameter D judgment matrix

B2 D1 D2 w
D1 1 1 0.5
D2 1 1 0.5

H1 2 4 AT A =2,C1(2) =0,RI(2) =0,CR=CI/RI=0,/NF 10% , i & — £k .
RS E MWL %

Table 5 Parameter E judgment matrix

B3 El E2 w
El 1 1/5 0.167
E2 5 1 0.833

B 22 5 A1 A =2, CI(3) =0,RI(3) =0,CR=CI/RI=0./NF 10 % . 3 J& — Btk .
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Table 6 Parameter F judgment matrix

B4 F1 F2 F3 w

F1 1 1 1/5 0.226
F2 1 1 5 0.431
F3 5 1/5 1 0.312

36 A% A =3. 63,CI(4)=0.315,RI(4)=5,CR=CI/RI=6. 3% ,/NF 10% .3 & — Bk
RT GSEHWH R

Table 7 Parameter G judgment matrix

B5 Gl G2
Gl 1 1/3 0.25
G2 3 1 0.75

2 7 AT Al A =2, CI(5) =0,RI(5)=0,CR=CI/RI=0,/NF 10 % . i & —F M.
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DCI = ZBlum = 0.025,RI = EPZRHZ) = 0.4, CR=CI/RI=6.25% ,/NTF 10 % , i /&£ — 5tk
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Table 8 Total sort of target weights

B C1 D1 D2 El E2 F1 F2 F3 Gl G2

Bl 0.402 1

B2 0.211 0.5 0.5

B3 0.153 0.167  0.833

B4 0.08 0.226  0.431  0.312

B5 0.153 0. 25 0.75
R 0.402  0.1055 0.1055 0.0256 0.1274 0.0181 0.0345 0.025 0.0383 0.1147
e
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Table 9 Quality needs sorting

1 4 5 8 2 10 7 9 6 3

AR R T Eil 352
AFHIE R 0.402 0 1
YRR P o 0.127 4 2
TR E 0.114 7 3
J At 47 BE 0.105 5 4

Jir AR M A 0.105 5 5
ETLR 456 0 0.038 3 6
HERD = 0.034 5 7

JR 2R E i 0.025 6 8
R i R e R 0.025 0 9
B 0.018 1 10
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