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Construction and Application of Aeroengine Strength Design System
WANG Wei, GENG Rui, WANG Xiang—ping, SONG Yang, CAO Hang,ZHAO Na, GE Chang—chuang
(AECC Shenyang Engine Research Institute,Shenyang 110015, China)

Abstract: The structural strength design is an important part of the design and development process of the aeroengine. In order to
establish the system platform suitable for aeroengine strength design and improve the design ability,according to the requirements of
aeroengine design system construction, combined with the actual work of aeroengine strength design specialty,the platform construction idea
of "process drive and elements integration" was put forward. Work task implementation was driven in the form of a process template. The
engineering application of strength design system was realized. Effective application of advanced methods such as system engineering and
fine engineering in the process of system construction was carried out. The construction and optimization of the strength design system about
the guiding ideology of the "suit,useful ,true"was carried out. A design system suitable for strength design specialty was built. The problem
of combining working process,design resource,work task,data management with practical work such as model and pre-research was solved
in detail ,and the system is applied to the strength design of model development.

Key words: strength design;design system;process drive;elements integration ; process template ; aeroengine

0 3l

FL S e S RL BT A R LT A 5 R S it 9 5/
R /iR iR A K LB TG SR BOR 2
Gt o VO A FOR RIS A ST B 4 i , 75 (3R
R ) DO R T 8945 2 TR A %, 4 4t
FREVOHE SIS ARG IS5 , etz & shifliit
L0 1 DA I AR TRALSS 5, ALAE BT RLE | B R
7 TRERR M R G T & 4 38, o R 4t

-5 LU S 8, 0T 5800 R AR IR 2R B R 4
T SRR SR s SR K Sl it
il i A ) B A R O, AR BB ML S B R 1 45
e R BT A R A B, PRIE R S L™ it 7
i i S RS B 58k E M ] FERE BT HEORS, Bl AP
F s Tk i R T, s K sh LS HIFRAE 55 H 45
GEF O B HLANER (F LA 9 B BT A Rt i
BRI AR A SR BB AR TF I AP 8 BN FL

WRE EEA:2018-09-19  E&TE : [M5KEAILABITT H ¥ )
YEE B : Fli(1985), 55 Wi, TARRIM, FEM PR R AWEREE BT T A ; E-mail :469073214@qq.com,

S| £, i, FAET, S5 R PR P11 | R S i 5 ] A% & 3981, 2020, 46(1) :97-102. WANG Wei,GENG Rui, WANG Xiangping, et
al. Construction and application of aeroengine strength design system|J]. Aeroengine, 2020,46(1):97-102.



% i %

3

EIE 5 46 &

AR T J7 3 Z R T AR I A AR

FEX—IRAR , N BEARATHURE S BE VA 45 T AR R R
RS R AR LS SR, BB X R TR
HLTE AL S, S SRR T A B R IE AL, B &
TETHIE I BB BT 55 175K, AU 1 AR 3T 3%
T ELRF T AR I 1 B AL RIS

T RN ERR I A S B A A SR AR R
FRUER , 7000 A2 R AL B AR G lb 4
ARG IR, U N EHE 7 27 & S, g7
TR RSP MR B A T R, LAE &
AR, I SO B T AR R R 19 B A
B T AR R, SRS TR
5 REERGE—.
1 FEBZBHEEH

b o R I VA 2 A T BT R B B A
TR , 2SI TR BN RS S5 ], 32 R
Ry, A T B AR, U TR 1 TR TR
WD AT L 3 2 OREA FR e ERF) AT 3hs

il BE , T ST 4 R v U v % g TR
Ci e W R EL I3 SN SR IS 21 o=
PATRIFRE R AP IR , 8 e D R B A ST R A
B, IR AR EK R, LUK BIIE 45T AN [F] 28 Rl o

RS S E T I RS
L XA — A AL S e, AR P A R

R RIS

P IR TR AT B A 5 I AIAG A i B s

REREHEATA Rl s BEHITRINE /7 48 545 7 SCPFEA %

KRR 2GS A AR, B R

PTG VNI A BIE ST, K o BE B T A AR 5 I 9+
AP IR ERAE B, R SR B T AR A TR
HRAT LASE 1 A SR (Y 2H 5 ST DR 2 57 i

KA HLS ], BT R SRR WU S R B4k
W 2 7o iR A IR IS s an 2 58 UGk AL HE

IL-
AT R
B2

EEXTLA LR, i SRR AR R X
TR S A A S E e, LT S e 3 By

BITERSRERE KR

o FEAPRAR Y M A S B RS E HE 45

sl IR T AR FLOK TR %, R B &

MR R 2R, A RAFASh Y 5ok, bk i e
TR T RO E B TR 55 AT DL A A

SIS

WL BT A

E1 FaRZRE
2 XREHEALH

MR B BT E
K EHLGR BE BT AR A ITE AL 25 K SR

2.1

A5 PR A A A A CTE RGBT
TEBREAR VRIS 38 oo e A 3 X S 2051 fRE

BT A P TR R R AR AR
N RGN B R R L4 S AT S 2

ORI R AR USRI TR AR ER T R

i — |

T REA e M — R Rl , 45 e ME— LY h8 345
SCHFREACRI AR SRR Y H B9 o 8 SR AR A A ) 1A

(a) WIHRTTE



O A R AR RO RGBS 99

551

A4 B =l R (B
L EE- Nl
E:2
iS50 £ F
Bl SRAEAT R (=]
RS EITY o
ek o
S E— o o) S
Loesd = [Emo| [EER
ABIERE & (xR [EB
il E [ [FB
HwEEE & [ [FB
BitE E [=m-| FB
#8SH [ (=Rl [FB
BEH B R

FERER gz
B B R

(b) AHE
3 mEEEEI SR
V25 FHELAE >
HIR BT RS somm we W xm

1| ETNEF-ETE AR Rt

F-RRES-B1 WE AR
44

1| ETNHF-ETWE (AR |’

g;ﬁ%&&ﬁ*ﬁ-%? wiE A%
iR

St T TR kA
1 AN 4 R o il AE G
FATAN , 7] B ST HERE
R DA Faia B 45 T AR
TR E R A B4 REERRIERY
58, HA L AREBUR X 4 TREA
JEABIFER] T AR AT S, ZRAS B AR 25 0 FH 2R}
W TAED,

A 1 I M R AR AR A AR I DG B
THSE LIS SR A DBE , BT S HO AR i
WIT TAERAEENSHNE, 5 RaHIUTSE.
BT SHASCHLE R SR 0 W e T
SR THR IR, I 2 AR SEBLAE 2R 58 oh S
WIS HCRA A T L ShEg, Wil 5 Fis .

1| ETNHF-EE (AR R
z:?%iﬁﬁ$ﬁ-§3 Wik AR
iRk

5 FEEZitSEIL

5 RE BT R G AL A B R T R
B AN I T R, e P SR B
WRBCRIEB S5 ], AR AR R
HEG| X R A BT B R A T e b TS

Foest  #E i, M
B 454, Hiss 15 85
Ty KT T A 115 1y, S
B 47 A, #h T 5838
40 A 5 EAE 42 1,
ARAETE TR R 4 TE
A LR IE R R
gohEdk (il 6 iR ), B6 HREEUFEENHE
LA RE R, o R T2 IR
22 RBAES|INIIEESENIH

TEEAT / HK ARSI, B TR AR,
SRAEE T — RN F8 5 A SRR A AR R,
BT A B DL BRVE AT 300, LIRS A3 B E A
I, LI T DL S SR E R 2 (an
7 HR ), FAE AER 0 B BT 55 B R 4
TAERCR, RGP TAETREII TR TAERAS, VL
TN SEBR TAETS R . R A R IF R AR R, 3
1 1 R R AT H A7 AR 55 2% AT 5558 B
FPTRRA, TAERARNE 8 k.

BU | BB | TES

L

A\ e asnsosT.

BHRE c.’
s Frocess
WARE

BIHA (TSR
FRRLERESA

ML

AT
SR (SAREE EEE)  Frocess
HELE

e

wibhE

SRR

KRR . @)

BEEEBuBuUEEEBBLWEH

ERARE

5 EVBERLL S
A TERERETS
TR REAIE A BHEES L AAERE

B7 mEAFESINIEES

pr—

L=

| WRERA R TRFELRIIRS o

- E |
TiAfES
(PRFRZEED

A AR IARIE 3L
CHRAE SR BIXE R 5% BERANIRER )

N forit | 0
K4 R AIRER oi T 6”““ i o
MR RS “' hE/2A | sreAmIe
B8 SREZITRFZILIERE

2.3 BEZITIEMUIEENE
TEPATAE Sl R, 7= A BB ELEAE R R
YT BB 22, ¥4 BE o P i T TAE T 2, R Fom ik




100 =

TR FERAE R, R G0 i o B BBl e | e
PERIATS %, Qe 9 /i o K B8 B R R AT A
FRL RS v AT LUBT XEAS [R] 3B B A i e
FrARAE A

g T OBRAERTE g - SR HE EERE TS
g S T Be1 BT S
B WM I gig [ EW
g [ EEESHRFOT g T REESHEFOLE gHig [ EEESHIRFHE
g I EEESHHFOHA g T EEESOBTFOR wHig [T EEESHSFHL
g m ESHE 5g - EAE mig [ ESHE
g T RGMHE % T EAHER g [T EAUHE
g T B g T EHLRRD B [ EHRS
T NEREE g - HlEMEE R
W T RRE g - RRE mig T RRE
i T BRETFIN g T RRETOR By [T RRETON
T BRBTIE B [ BRBTFON G [ RRBTOE
T ORETRE g T RFEM B I BFEH
g T BTEEN By T W mig [ BFEEE
B E#F g T EW wig ¢ EE
- BTEE T REER mig - BFELH
g T BTIEEN By [ BTEEE g T BFERG
g T BAEESA#TOHS By T BEESHEFOE mig T AEESHSTHR
g T REESHSTHA i T BEESMBFILE Big T AEESHBTHN
s 82 - o2e2 B BS2
g #S3 g T BS3 g #S3
s T HS4 g T sS4 g m #sS4
g S5 g U85 g Mss

B9 RERITHIEERE

(1) 58 BE B0 F2 240 - ISR B i A LT
BT AT BROCIIMARTY B £ 5L D7 AR OGBS
RIS S BN [ R R o R , AR
s T LA 22501

(2) 3 B HEHCROE B 2 S HESCT AR S 10
T RE RS R RIS TR |l R N 1] L2 R il e o 4
B

(3 )3 S I Sl SR - i BRI AR S 14 )5
IR IR AR 55 B LA SR B A i R .
24 BERITRKEARSNA

TEBT AR R Z AT S e LA L BB T A
R AER BRI 58, LARBEH DT iE M,
7 it 58 8 0 B 5 B A P BR SR A BB A
PR BEBCTT BT R o B B AR G BT A 4 5
OIREHL, TR T 2R T T B B AZ Sl 2k
ol A TR AR I 25 G I TR AT, 7 (o T R AR
2 AR AREREA A M T TAERCRA SR, i
ANAWIRESR . FEGTIR R B S A b, B o 2
BT IR AN W SE NS TR B AN o, B U5
SEM R SR LUE N H R AR R, W 10 s .
25 AIEEY ROEIEERARSIH

T R AR BT 2K Sl T A AT 55 A St , 52 B
TR, BREMT PGB R TR
Mo PREs T 3BT RLTE R GEH) RIGTE X R 4T
A FEPE, PR 1 iR R A P AR 4 ) R4
BCE . AEGRE RS W] b SRR ST K,
R AR ER . ERAAEWR

& Zh Hl 55 46 &
e >| & LA |
BegEERrEES e
o Ematamemsn  © o 0 BXIIRES
B s SRS TR AR 60 LM

& O TLEARR
B O SR
@ O BHAH

g EEETARAREE
g EEETTREREOES
*  notepad

B s 6 O ERAELE
(a) 2010 i & O BEXEISHERRE
IR ~ IER g O BITEER
Bl [ SEEEITEERE N [CRIPAARCR
N | a0 s
T e v § O BESR
. . b O E5H
— 185 =
Lo - EEOEICEE B O XHiA
= - : & [ PRBIRS A
B [ EEES B [ REER
g I WitHE & O B
B - REEREORE & O HEEBROER
e & O \eEE
(b) 2014 Jiix (¢) 2017 i}

B 10 HiFEEMK

(WA A] DURIEA R BoAs [’ it
SEAT DG TR RE AL e e Sl 4 Ak i 08 R B
15 80, A AR BT R 30 DL BB AT [R1 BT Y
IR B B PR AL R R AR, A TR AR
K. ZBR RG]

Q) BRI I6 HAT BAMER AR IR A AR
PAI ] TS 1, G RS i, ) i 2R T S A
PR A 7 T B RS B A ARG SR, o i 2
BOR . AR BRI RLER 9 R AL Tt
DA R Ml 4 )oK

(3) B AT LIRS el F A >R pRade i se A9
B DU R SRR I AN T SERIR Y R AN Wi

(4) RGEh IR AR ] IARYE T 297 58, A &2
TR ARG R B0 T AR AL

TESRFEBT RO A R, BB B T &R
GEE RS 5 DAL At R e (1 52 i e L, i
RUTF IR BT R S WAL 5 R 0T EITIE,
A SE R GRS PR PREE D7 S 11 BoR . &
WNFASELUT 5 7

(1SR BETITAE 5 KA . WA AR ICF oK AR
FEM TSI 2 RGN Rk B E R RS,
SR AT 55 UL SCAF AR 0 BTl SR 58 XML, e
TR XML SO BER A ARG 2R i 22
SR RFTRIY I H AR R AF TR AR BT R
Girh RS ER MR T

() B AL . A B A 8 L
AR R B A 3 S I A HE Y- 15 41228 3]



FEVCH RS, MR RS B RIE AN A LA

F2 BRERTRSERBR

951 TR RSB RGN S 1 101
RIS & RS O ATHHES R B AE BB AR, R E 2017 K,
: ERATIERE IR, : . g et L
TR RGPS A L 2. B R i an Al
‘| LO12 iR
FAIIE '
B ! N
' ; F1 RETENRERSESR
Wit AR KR 1 . ¥ e
SHb o i A T R S A YR R 22 06 R A
piiiR Lo ey TR AR R AL KA
1 ! BT SAFE TR
- F R R 2 R SR BE B R AR AR SE B B R AL
TREERRT — f : PES RS
LI ' , . . s
L DO TARES R SRR R (S
Holin BT A . I
s I ' 4550 B BOM A SR,
------ —_— PETAIRREREIEA L SR BB R0 £ € ABCHR R T A TR BRA B
| 'R FA et AR et SRR
JRAFAGHR RS FEIET !
; R ARG RA BRI FebE, IS n
SPHTIR AL (XML : ﬁ%bﬁ*ﬂ%%o
B11 SHEERTEVSERFTR ;

BERIAHAB B A, I F-5 7 Hri ROk o

(3)5REEMHTAE S5 B AR BT R G, = 8
LERAH KAWL 55 B Bdla e ot &, BdRse & a,
BB HTERRE AT, R R A A
55, O BLERASRBETT A O S AT 5 -5 o0 Hr
TR ISR, R BSCHRAY ) LT A A s A

(OPATESS o BB AP ST 55 IR BeE N
SERUIRAS, A 55 i i AT eI A 55 1 BT A A
Y, A R SRR PR A B E i AR
PECAT LA Z2A ), ik R IR [ R BRI 6

(5) 3 Fri K A BR o 2 B iR i Bl A 4 55 52 U
fiuh 232 T A5 32 70 W SR BT AT A 55 4 i 1 4226 B A
L6, SRS 1 LS 58 UG , il &2 3 Hris sk (19
RS BCE N TE M

3 BERITRSHE SNA

Ji 257 4EmHE] , 28 7 Demo Ji 2012 JiL 2014 R
3ANIAS , BT K R s T A 4
B, SERE KAWL REMIT R 55638 1
% DA _ERRASTT J 22 A0 Uk R Th R I 5 583
TAE, 40 2012 B 166 452014 Bz 112 45, R0 5% .
Horh Z AR I BT IR 2 58 kAR g ol Fe & i
SR A TR BT B T R G, IR L R G
TR R R TAE D, RGE LD REFIE S
U3

H T, 58T RGeS AT H MRS TR

SR BT 45 B 1270 4~
JUAT RS HEG 4 PR 1011 4~
(IABIRELE €S 301 4>
ERRE S TS 5 BT R TR i 5754
Sy TR AVECE 987 4~
KAREE RSB 2127 4~
S PR S B 1315 4~
YR e S PRI INE] 1092 I,
BREHARFEAEAWY T
2500 N
02015 4
| 2016 4
2000 W 2017 4
1500
1000 {
500 A
s U fik mE b fe vamE
Wom o g gom g
12 SBEIGITRGHIELS
4 RE

(DR AR RS, E RN IS K B HLs
JEBIT AR R SV SEL I, ST B T 2 K s AL ol &
W Bt R G

(2) B AR " AL S KR AP 3R i
TR R A AP 8 XS AR A 4 H A
F L BRENAT 55 iR, SRR T RGERYALIE 5 R



102 i

K

3

3 Al 5 46 &

(3) A J& T Bt fe B i & AL B R 42 2
Y REOA FF LA K LR E BT R G
N

foi s A B HLsE BT R GRS R S PLBEHA
R AR, SR SR 2256 R0l 1o 45
fi, SO T AT H T EIBE RS I8 B A SR FIAE PR
IS I RGBT, 58 SO AR AR i R 4K
) HIE /45 TS M AR AR AR
i SR RS R BTG Bl o i ST T 9 R i
T TAERIB AT A UK i T3l 3
TAHERCR RS BE M 5 BB RE I RS AP PR Tt
HOISE7

SE 3k

[1] 5O, TR L Sl set A R @ s oM. Jbat: FRRAH
ARTEZE 5122 ,2004:1-51.
ZHANG Guangxing, WEI Gang.Aeroengine design system guidance
[M]. Beijing: Commission of Science, Technology and Industry for
National Defence,2004:1-51. (in Chinese)

[2] SROLE, TR R Sl set A R 5 AT M. bt FERR
FHAR T ZE512:,2010:1-53.
ZHANG Guangxing, WEI Gang.Aeroengine design system assessment
method [M]. Beijing: Commission of Science, Technology and Industry
for National Defence,2010:1-53. (in Chinese)

[3] Concepts NREC. Agile engineering design system [M].Massachusetts:
Concepts NREC,2012:1-7.

[4] FAHH, TR, 22 ¥, 36 2 S SLBE T 2R 1 s 5 4 TR (0] 044
KRR SRS, 2007,20(3) : 7-10.
WANG Yongming, WEI Gang, LAN Faxiang,et al.Constructing and
developing of aeroengine design system|J]. Gas Turbine Experiment and
Research, 2007,20(3):7-10.(in Chinese)

[5] I35 , AR A5 B HORTEAT 2 RS LB HA R R & g e
F LT i 1A B 585, 2013, 26(5) : 7-10.
SHI Yanfang,XU Huasheng. Application of information technology on
construction of aeroengine design system [J]. Gas Turbine Experiment
and Research,2013,26(5):7-10.(in Chinese)

[6] FOLT, B8 B AT RO AR ALz £ 3L R & D AR RS
B RS I RS TR, 2017,35(3) : 7-10.
WANG  Guangsheng, LUO Xinxing. Modeling and simulation of

konwledge trasferring in aeroengine R& D institutions based on design

system[]J]. Systems Engineering,2017,35(3):7—10.(in Chinese )
[7] BRERK: , 2548, sk 22, R TR E AT A R 5D WM

Rl 24,2003, 24(3) :60-63.

CHEN Qingling, LI Wei, ZHANG Guojun. Design system and
application based on knowledge reuse [J]. Journal of Henan University
of Science and Technology, 2003, 24(3):60-63.(in Chinese)

[8] GIB/Z 101 fiiizs & ShHLE5H e HEHR RA[S]. dba : PRk B R T

7 512x,1995:1-79.

GJB/Z 101 Engine structural integrity guidance[S]. Beijing: Commission
of Science, Technology and Industry for National Defence, 1995:
1-79.(in Chinese)

[9] GIB241 fiit =3 T He TR b 48 XU ¢ S Lad FEELS]. Jbat: By

BHAHOR TAl 25512, 1987:1-148.

GJB241 General specification for aircraft turbojet and turbofan engine
[S]. Beijing: Commission of Science, Technology and Industry for
National Defence, 1987:1-148.(in Chinese)

[10] CCAR-33 R2 fizs A AHLEATE [S] bat: HERAmE R,
2012:1-93.

CCAR-33 R2 Airworthiness regulation for aircraft engine [S].Beijing:
Civil Aviation Administration of PRC, 2012:1-93.(in Chinese)

[11] XUERE A2 S SHUBIF ] 4 o i A RT3 0). ooz b 3L,
2012,38(1):1-6.

LIU Tingyi.Research and suggestion of lifecycle management for
aeroengine development[J].Aeroengine, 2012, 38(1):1-6.(in Chinese)

[12] VLRH, 228, Wokae. Siias & sifUoy fk LA A R).
SRR S5 TFE, 2011, 14(3): 7-10.

JIANG Hefu, CAI Yi, SI Yonghua. Understanding the law of
aeroengine research and development[J]. Gas Turbine Experiment and
Research, 2011,14(3):7-10.(in Chinese)

[13] 2B A PSR SE R DF T E R Ais % 3L, 2014, 40
(5):1-6.

LI Qihan. Investigation progress on aeroengine structural integrity [J].
Aeroengine, 2014, 40(5):1-6.(in Chinese)

[14] A7 LA, 25 HOL. ISR 2 & U450 3 BE LR AT X [Cl/ v i
Z e, HIEAL S 2 25 TR B ) AR 2l R SCHR . JE Rt 2003
145-153.

YANG Shijie, LI Qihan. Strengthen basic research on aeroengine
structure strength [C]/ China Aviation Association. Report Anthology
for 5th Annual Meeting of Power Branch of Chinese Society of
Aeronautics and Astronautics. Beijing: 2003:145-153.(in Chinese )

[15] JARAE A, Miias it i s A Sh B BE BT R L] tas &
F#l,2003,29(4):32-35.

ZHOU Baizhuo, YANG Shijie. The strength design system of the
turbojet and turbofan engine [J].Aeroengine, 2003,29(4):32-35.(in
Chinese)

(i BULTHF)



