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Application of QFD and TRIZ in the Design of Pineapple Peeling Machine

REN Gong-chang, ZHANG Bo-wen, ZHANG Ying-zhi

(Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to design a new type of pineapple peeling machine in combination with the characteristics
of pineapple, in order to simplify the peeling process of pineapple, improve the peeling efficiency, reduce the waste
caused by peeling and meet the needs of pineapple processing. An innovative design model based on QFD and TRIZ was
established. The user needs were analyzed and sorted out in QFD method and the quality house was established to deter-
mine key design elements. Then, TRIZ theory was applied to transform design elements into design technical contradic-
tions. The problems were solved based on 40 invention principles. The solution to the technical contradiction and innova-
tive design of the pineapple peeling machine enabled the pineapple peeling machine to be applied to different pineapples,
which reduced cutting time and pulp waste and maintained the complete and beautiful shape of pineapple. The innovative
design model of QFD and TRIZ can meet the user needs in the design process, shorten the innovation design time and
improve the design efficiency, thus providing a new design idea for the design of pineapple peeling machine and playing
an important role in the rapid development of pineapple processing industry.
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Fig.2 Basic form of the quality house
1 TRIZ

B1' Theory of inventive prob-
lem solving TRIZ

50
[4—5]
6l  TRIZ
(IFR)
39 40
76 TRIZ
1
TRIZ TRIZTH TRIZ
A T A
£
& Rkt
23 (EAHER)
1L
wmey | AR | g
[F) 78 WiES
1 TRIZ

Fig.1 TRIZ process of solving the problem

2 QFD

quality function deployment
Akao 1967
(7 QFD

QFD

[8]
2 QFD

3 QFD TRIZ
QFD
TRIZ
QFD

TRIZ 3
[ R | | meEmrER
| B TR &&?gi
| T
oD EitEz —
_______ [______________________________J____________________________: I

i TRIZ BIFER% !

| SR e |

| TR i

I |

| AT WETE | |

: v v i

| whgeEpe s | |

l | | i

: : |

i P L |

i RIS i

| IR !

I |

3 QFD TRIZ

Fig.3 Innovative design model of QFD and TRIZ
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Fig.6 Mechanical pineapple peeling machine
4.1 2
QFD TRIZ
[13]
1
2
Vv [14]
5 KJ
6
[10] [11] [12] 6
3
0 5 5
7
“ .’7
(13 2 5 (13 2 (13
2 3 (13 2 (13 2 1
“+” 13 2

Fig.4 Hand tool



- 160 - 2020 4

7 ‘410’9 G‘13”
4615” ‘42795
TRIZ 6
4 6‘3 2 ‘415 2
2 2
5
2
2
2
TRIZ 26
36
4.2
8
2
TRIZ 23 35
2
1
6 6429’ 56359
+ +
3.00 o o ® o
5.00 (] Y o
5.00 ) Y
2.00 o
2.00
43 59 36 65 28 46
0.155 0.213 0.130 0.235 0.101 0.166

7
Fig.7 Quality house
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Tab.1 Conflict matrix
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Fig.8 External structure of the pineapple peeling machine
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Fig.9 Cutting tool
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Fig.10 Schematic diagram of tool and chain assembly
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Fig.11 Upper fixture
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Fig.14 Pin and socket
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