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Development of FL-9 Wind Tunnel Model Support Carriage Based on
Virtual Design and Manufacturing Technology
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[ABSTRACT] FL-9 low-speed compressed-air wind
tunnel is one big aeronautical infrastructure which belongs
to the tenth five-year plans. The model support carriage is
the core of wind tunnel. The virtual design manufacturing
platform is established by using the informationization
technology of manufacturing industry in the background of
the model support carriage. Under the support of net-work
system, the platform integrates 3D digital design, comput-
er-aided analysis and computer-aided process design func-
tion and so on. The informationization standard system for
the design and manufacturing of model support carriage
is established. The information classification code of the
whole procedure of product design and manufacturing is
normalized and unified. During two years’ development,
the model support carriage based on the platform has been
completely established and successfully accomplished the
first green test.

Keywords: Virtual design manufacturing 3D
digital design Finite element analysis Model support
carriage system
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Fig.1 Design frame of wind tunnel support carriage
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Fig.2 Hierarchical structure of CAM system

1% CAM RGHAS U F RS -

(1) s, Foe K PR R Mk /0 2 PR 7 4 1) ) 452 7
A1) B AE LR b Al 25 7 s ] 5

(2) B M. FRGE7EHR I P i T X 42 1
A1k

(3) Riftk. RSP, RG] /NI KD
K

(4)nl5EdE, FHIERFEHIER 1817,

N HIZ CAM RGP T Wi A5 BV, 468 1 A=
FERIA PR T A RCR . I TR F SR S T A
eI A i1 7 2 A T Ak R AR BE T, A
Mg T i 1.

1.4 ERRAEREEZRGERW CAPP REHF 4%

ek A X A A S8 4 R 8 — R IF A& ) CAPP #E
R R 55K F T AR A BT E R R BT, AL 2
TR AT P REEN G F AR T 2R, R IG 18
VT o B F ARG A3 2 Gty R 50 AT R
BATAT DL AMLEE 55 A 7, ] DL AL A 3h
i

A~ CAPP RGuAHE 6 BRI, UL 3,

Mg
— Y
T TIHRE R e CAD
Sl i A M
.TJ;- L e
(8 TEME |
— [ (e R ol
[ ) | THF) 4l _o
T Bk > 1R < T2
(O ) T i ()
Seie o
T Sl 5
% 5213
1 s | | BLERT] T
wk || T e || SR g

E3 CAPPEZMMER
Fig.3 CAPP system composition

- F AL AR5 B0k H CAD Fefifs B4 1 5
FHNTHA,

« TR . AR Sk, BRI, T
PR, TP 2cHE, MUR TR e Bk, VI S50 iR
s AT, TR A B, J0 5L Tl A i, NC $54
AR, TR AR A AR

R B TR R T AR TR
B TVEBE LR NC SR TR A T2
Pl

2010 4E 55 10 1) - iR 73



%{’*iﬁi RESEARCH

- B AT I TSI

- AFHUSLE: 0 A TR B R TR
AFFIL o

- P XA RS TR S R

2 FL-9RAEBRERZEF K

FL-9 R4 e G 2“0 [ SR s ) AR
Pt FE Z A Tl Bl o % FR 8 S A — 0T LA s 2 S
FY RIS L2 BHIF L RIS , 1A 7R 4 2 2R B0 2 i KT
1) F B Ry o FERLAS TR SR A0, XU X B0 A
R AR RN A0 A 2R 5 S04 T S W ) 1) AR R 1R 4, 7
AT AR A XU X 0 A Ao A R A R T AE A
15 FN R A B AR 40 4 28 G5 ] UL KA 7 4 7 4 (8] SE PR
AT PR, S o MU ) 1 B f (R
) 2 NN I SE e FIRS i R, 5 S TR
()32 32 F Bl F1 A REAE T AT DA R AT 28 59 1 5 &
gt i R g B AR R AR A REHEA T I R, AR A
RN EE . AR E RGNS EEXR
S5 B AN R B0 1) v SRR A R RS i
RALS 7 5t TN 2 2R G0 (RS FE A RE Y SLm

FF AL AR 1 KGR AR R B0 42 R 45 i 4D 1
B, R ET S Tolkzs < 8h T3 Fe B st xF FL-9 IR
JR R B 1 BAR LR B M & T IR R 2 B X
TR RIS A 2 50 . A SC LA R AE R RIS 42 2 55 R i) Jn LA
A
2.1 REEERIZEZEZEGTER FREMEE

44 FL-9 I 7 438 R XU s A T 2ok, il 2 T
FL-9 XUl & AR AU AR 42 22 55 ) 5 18 63 Pl R 0 ok
& B HRBR T

< DA o - TEIEIE L -90° ~ +35° , PR ARG
=1 AT o, ,=1°s;

- WAL B« TAEKIEEE £ 30° SRS 2 ff
W wﬂ=1°/s;

- FHUEEAR oy IR £ 180° AR £ 27

FL-9 I 1 He XU 2 P A5 7 0 A2 22 25 i ] [ 4
FiRe ZERGEZ R KD ] 5 PR ST A
TR N A KA 22578 B ST I, B ST 320l - i+
R, SRR AR BT L o - B SN
() B2 ST L FE AN TR LA 5845 A RO THERS Hhoca i
B WAL RSO Z SR =R A — 0 n
TUEMAE 0 o Hop R SR 3 4he] LUEFE 360° , K2
JIRTLAiERs +17° o BALGRIG T, 8 i KA T3 3h 35l
FE RITRI 5) X5 R THT PN B8R 25 0 R e oo lie e , 2l se
HH BREE: , RSl SR B Se I 17 B b 2k (B 7Y
PR X i) B, S AR AL G B R/ o D

T4 B HHsEEA - 2010 4E58 10 19]

B4 RBREREHE
Fig.4 Drawing of sting support carriage
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Fig.5 Virtual assembly of sting support carriage
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Fig.6 Finite element model of sting shaft
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Fig.7 Stress and strain cloud diagram of sting shaft
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Fig.6 Overall arrangement of lights and the illumination checking
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Fig.7 Screenshot of calculating process of the software
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