%41 5% 10 TR KX F FIR Vol.41 No.10
2018 4 10 A Journal of Chongqing University Oct.2018

doi:10.11835/j.issn.1000-582X.2018.10.003

Ll R PR AL 7™ i IF AT B [l IF TR

RxT.E08AE. B K.B H.EZZHN
(ERRXF HMEHIBRETEEZRE, T K 400044)

BE A E mmh 2P RFFENE5HEFNT2B . HAARSLALE FIT, FHBA
AR AME R ERGIKR, M T LLME T R AR, & LMRE 5 R
AL AR TR PO ERRTRET SHTETL, AAa L REBEATRAZEA GRS
JE on B R AR A R HOR L Z AR RN R B LB R A B E iiﬂﬁ%ﬂiﬁﬁéwh%éﬁ%ﬁu
B AR TTNG T B, R AT Z RGN AL S = 5 BB R B F BN ik, &
E SRR E S ERS R EFN., AT BiE LR g ke 2k, 4%itﬂm%mzl_7m
S S BRI AR, R LR ke R 3R TR A HORAR AT AN R R AR TAE, E ALK T A
RN A0 SHAT LA A B AT B ) RIET R R A TR L F R R ER T RGO B,

KR AT 5 AT TAZ; T Sk B B 2 AR
hES%ES THIL MRS A M E S :1000-582X(2018)10-019-11

g

s
¥

N#

gg

Ew )ﬂ

Concurrent and collaborative development mode of aviation

product based on capability maturity model

ZHU Lingzi, WANG Shilong, YANG Bo. TANG Qian, WANG Yankai
(The State Key Laboratory of Mechanical Transmissions, Chongqing University,
Chongqging 400044, P.R.China)

Abstract: One of the main obstacle to the development process of aviation product is that the separation
between the design and manufacturing departments together with the one-way serial mode of design-
manufacturing leads to the long development cycle and low quality. This paper analyzed the development
process of complex aviation products, established the aviation product maturity model, and defines the
important links and state nodes of the development process. An aviation product development process
controlling technology based on capability maturity model was presented. This technology replaced the
original review by maturity calculation, achieving the control of the development process and determining
the nodes for manufacturing sector involved in. An evaluation method for aviation product development
maturity level based on the two-level fuzzy comprehensive evaluation method was designed to realize the
multi-level and multi-factor evaluation of aviation products maturity degree. In order to verify the

effectiveness of this method, it was applied to the development process of a type of aviation product. The
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results show that the manufacturing sector can effectively get involved in advance to implement the
concurrent engineering, which is aimed at saving manufacturing cost by shortening the development time,
controlling the development costs and improving the quality of products.

Keywords: aviation; concurrent engineering; product maturity; fuzzy comprehensive evaluation
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Fig.1 Original aviation product development process
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Table 1 Capability maturity model of the aviation product

BOE BB I 2 bk A
VBT LA A R 2R SRR U7 % s IR I TR KL A R A

PM1 SR %R 5 G R 7 S AR 7 0 W A M T R R S S LI R
Pk Ly |

- 3L AR AR T o L BRI T T L I T S i P A o O A A 7 A

PM2 BT bty SRR R 0 O 4 T s LA W S RE O R 2 A 2 0 L W T R A
WP

s e VR RS ROTRE B A ) S5 15 5 05 0L 5 s £ 5 43

‘ PRI R W BB SE A 2 R SO WL B

T 52 KHLAMED S % A OB SM BT RE BL 5 3 AT 2% o R B3 R AR 3 S 5 9

PM4 SMBAETE 2 BT RIS 0 E COHL AT 5 e 6 P 0 B 5 AT 2 5 T S A A
PR 2 407

pyis  PVBEIE e S R R USR5 B A B L R

R ke s T T PR

S )2 A R B S BCHR I T T RERE L 8 KB 7 R AT IR TR 1 58

s bz TR S R DB O AT RERE LB R OF R AT I K
245 K 1 22 5 1 e TTATRE

ot g R HLEAIEE 7 G e S5 R 47 B3 B 5040 L 3
AT %6 s VR 2 L AR 2

AT SECHLEEAIE T, % M1 425 2 7 B R L AR S 0 0 45 S0+ W B 2 A Jo A A1 B
PMS P MR % M TR 4 RIBERL T ELAE 5 R % A 5 15 R A L 3 ) R K

5 3 SRR

2.3 M= mP SRR
R BN AT P R A R 8 N IRGAE A Gy 3 AR o X 3 A HIF ) B B TG R
B0 AN 80 56k A T ] 3 AR AR 4 BT SCBERE B A 7 R B TR BT B B AR HiT Y
A AHCER TR AT AT i e TAE LR 2.
F2 HEAXBIAATERIE

Table 2 Relevant departments involved nodes and works

WA BERIETBE A AR A A LAR 25540
TEERIT TR AR AT R R s AT LB T 0 ik . eIt il i

PM1-3  FHE&IT

TEEFT TREA TRNE RS AT T SR Bt il
WRYE LA E B ETZ R TR T T2 HE A 0 E T2
Sy T X RAHLANE BT R T8 4 # s il e el TR,

T 2RI Bt

S PR LR T 7 %8 U T 1R T 7 25 W 45 W i K SR L T it
o B SN T8 0 -

PM4-6  WIBBIE BapE TR I R PR A R R LA T T R T
mITErT  EHE.

RN B

A BT A OGN 5 2 ) S T AR 0 0P AT 5 L T R
P B #8420 L8 3 R 5 A BT o A T AR AT
T B A O 7 7

58 8 Tk
I




% 10 M9 REAEF . F A TRBEEDGHRT F 54T R AR A X 23

B2
WAE  BERBE A A R AT B
TEW T LW AR RS T W SRR TR,
AT SRR TR T T Bt i
It i OB T LS it
PM7-8  PEAIREIT T prakf w R A 1=
WU (45 H R B0 BRIy I 00 G AR 5 AL A T 8 i
W %
RUHTT BB IE B DR K L £ TR 1R M

R 13 2 R0 28 7 i S AR R W, ] T DA AT 2 0™ i T A 3 8+ P A3 88 3 B3 UG A 9 B B
VAT I R BIF ] O AT ACE o A 3 0T ) S 0 AR B 3 e B O SR BT B BOT AR #E AT L Bt I B R

WmE 2 Fis,

A ARSI |

[remwe| | mEnswt |

Tl o
T LI RHE

gppprin | | Tewe | | oot | | e

BN IRET

Z AL R A I

2 BEBERME RTEIRE

Fig.2 Improved aviation product development process
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Fig.3 Development process control based on capability maturity model
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Table 4 weight of elements
— RN FEE U, o “HREE U, o
Kt /Bt Un 0.3
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AR PRI 515 U 0.2
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Table 5 Experts’ scores of the evaluation index of each element
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Uy 0.8 0.296 1 0.370 0.5 0.185 0.3 0.111 0.1 0.037
Ui, 0.7 0.200 1 0.286 0.8 0.229 0.6 0.171 0.4 0.114
Uis 0.8 0.242 1 0.303 0.7 0.212 0.5 0.152 0.3 0.091
v Uy, 0.6 0.171 0.9 0.257 1 0.286 0.6 0.171 0.4 0.114
Uis 0.7 0.200 0.8 0.229 1 0.286 0.7 0.200 0.3 0.086
Uis 1 0.313 0.9 0.281 0.7 0.219 0.4 0.125 0.2 0.063
U, 0.8 0.235 1 0.294 0.8 0.235 0.5 0.147 0.3 0.088
U, U, 0.7 0.212 1 0.303 0.8 0.242 0.5 0.151 0.3 0.090
Uy 1 0.333 0.8 0.267 0.6 0.200 0.4 0.133 0.2 0.067
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