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Axiomatic Design Based Structural Design Model
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ABSTRACT: The work aims to satisfy the actual requirements of customers, shorten product design cycle and avoid the
potential problem of design coupling in the process of generating product structure by traditional design method. Taking
the structural design as the main purpose, an axiomatic design based structural design (ADBSD) model was proposed.
Based on the quality function deployment (QFD), the value assignment calculation rule of KANO model was used to ob-
tain the weight value of the overall customer function requirement. The weight value was used as the total functional re-
quirement of the structural design to be entered into the “Z” font mapping in the process of axiomatic design framework.
Technology conflicts, invention principles and other tools of TRIZ were used to optimize the design, solving the conflict
between design parameters in the early stage of the product design, and a complete product structure design was obtained.
The advantages of ADBSD for product structure design were explained and the feasibility of the proposed method was
verified through the research on the design of self-propelled fire-fighting equipment in small spaces. The ADBSD model
provides new ideas and theoretical references for the product innovation design process.

KEY WORDS: product structure design; axiomatic design; QFD; KANO; TRIZ
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Fig.5 Modular expression for the structure of self-propelled fire-fighting equipment in small spaces

LLllLlRRR LR ARy

.

.
LLLLLLLLL L L

13
e pr—
A== ==
‘_E_- !__l-'_‘

15 FEAK ZE ek s 2-2DAMMMBIRIN S 5 3-FEMRR AR IR 4% 5
AT S ERE M 6- TR 7-m R M
8-H R & 9K TRAZIEEAS ; 10-BEH A, 11-P9 KA
12-FEdilas; 13-JEAAS; 14-12 3245 2%
K6 /has i) A ETE BT K I & a5t s g2
Fig.6  Structural design diagram for self-propelled
fire-fighting equipment in small spaces

SE 3k

(1]

(2]

(4]

FAEA, 4, a5 T BT AR R
K E 0], iR R 222 4l 2015, 38(3):
190-196.

RONG Zhi-jun, LI Ming, DAN Bin-bin, et al. Analysis
of Clustering Hierarchy for Product Design Structure[J].
Journal of Wuhan University of Science and Technol-
ogy, 2015, 38(3): 190-196.

fess, FEAEh, fRaeh. 7 REEE BT I BRS
BB SEHERE[T]. ALK T 222412, 2004, 40(1): 56-61.
HOU Liang, TANG Ren-zhong, XU Yan-shen. Review
of Theory, Key Technologies and Its Application of
Modular Product[J]. Chinese Journal of Mechanical En-
gineering, 2004, 40(1): 56-61.

ARAF, WS L B T BB IR Y U 2
FOIHTLI]. VLBHBR TR 272741k, 2009, 28(6): 5-8.
SHAO Wei-ping, ZENG Peng-fei. Structural Analysis of
Speed Reducer Product Based on Axiomatic Design
Theory[J]. Transactions of Shenyang Ligong University,
2009, 28(6): 5-8.

ferbds, BN, TEME. BE T TOC 5 TRIZ (97 i i
SV ], TR LA R i &R S8, 2006,
12(6): 19-24.



415 5103

PISCECEE S /A 55 g WIlPRE IR (b b4 w ST

143

[11]

HUA Zhong-sheng, COULIBALY S, WANG Wei. TOC &
TRIZ Based Product Design Method and Its Applica-
tion[J]. Computer Integrated Manufacturing Systems,
2006, 12(6): 19-24.

SU C Y, CHEN S J, LIN L. A Structured Approach to
Measuring Functional Dependency and Sequencing of
Coupled Tasks in Engineering Design[J]. Computers &
Industrial Engineering, 2003, 45(1): 195-214.

JASON D. Hintersteiner, Amrinder S N. Integrating
Software into Systems: An Axiomatic Design Ap-
proach[C]. Vancouver: IEEE, 1999.

GUENOV M D, BARKER S G. Application of Axio-
matic Design and Design Structure Matrix to the De-
composition of Engineering Systems[J]. Systems Engi-
neering, 2010, 8(1): 29-40.

CHENG X, CHEN C. Applying Independence Axiom
and Design Structure Matrix to Product Module divi-
sion[C]. New York: IEEE, 2010.

REW, LR, A% BSOS 85MBIT
15 B AR, WA K= A (A R,
1998(2):51-54.

SONG Yu-yin, CAI Fu-zhi, ZHANG Bo-peng, et al.
Study of information integration of product conceptual
design and structure design[J]. Journal of Tsinghua
University(Science and Technology), 1998(2): 51-54.
FLEEA, AREL FIACEREREE S REEHE QFD
PP ZOREEAET]. THRHLAE RS R 4L, 2001, 7(2):
65-67.

KONG Zao-jie, HAO Yong-jing. Determine the Impor-
tance of Customer Requirment in QFD Using Impor-
tance Probability Comprehensive Coefficient Method[J].
Computer Integrated Manufacturing Systems, 2001,
7(2): 65-67.

SRE, XTI R A FRE R T R i

[12]

[13]

[14]

[15]

[16]

WEE[I]. MBI, 2017(12): 105-110.

SU Ke, LIU Xue-jiao. Research of New Product Devel-
opment Method Based on Informed Tectonic Theory[J].
Journal of Machine Design, 2017(12): 105-110.

BRAZ Vb, fLIEZR, BKOZAL. QFD % i >R 3 2 R Al
IFEAHUEIEI]. MRS THE R, 2016, 38(9): 20-25.
GENG Li-sha, KONG Zao-jie, GENG Li-xiao. A Crea-
tive Study on the Method of Determining the Importance
of Customer Requirements in QFD[J]. Contemporary
Economic Management, 2016, 38(9): 20-25.

FEEZE AT R A 5 RSB PPN AT 5T
LB H[D]. A k2, 2018.

WANG Yu-hao. Research and Application of Product
Personalized Requirement Conversion and Modular De-
sign Evaluation [D]. Hangzhou: Zhejiang University,
2018.

TRES. BT 20 BT RIS O™ T R 7 k58 5 0
D). Prea: 5 Tk, 2019.

XU Cong. Research and Application on New Product
Development Based on Axiomatic Design Theory[D].
Jinan: Qilu University of Technology, 2019.

B BT AT AR & R A | DB
TR WA [D]. BUM: #TR, 2018,

XIA Xue. R&D of Automatic Grinding and Cutting
Equipment for Alumina Ceramic Flan Based on Axio-
matic Design[D]. Hangzhou: Zhejiang University, 2018.
MM, BB, PRk, 55 R TABERIEERIT K
WG B 19 77 i P 3 BB iR D], HLBR T AR 2
2012, 48(11): 94-103.

XIAO Ren-bin, CHENG Xian-fu, CHEN Cheng, et al.
New Approach to Product Platform Design Based on
Axiomatic Design and Design Relationship Matrix[J].
Chinese Journal of Mechanical Engineering, 2012,
48(11): 94-103.



