Pa3zpnen 5.5

J1A c pa3BUTbLIM KPbIZIOM U onepeHnem
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Lenb

OTOT pasaen 3HaKOMUT C HEKOTOPbIMWU NepeaoBbIMU
Temamun BO FlightLoads n Aeroelasticity, ncnonbays
boriee CNoOXXHy NONYyCUMMETPUYHYIO MOOESTb
CBEPX3BYKOBOIro TPEHUPOBOYHOIro Uctpebutena TS1.
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O6cyxaeHune Tem

ManunynuposaHue reometpmen B MSC.Patran ong
3aaHusa obrnacten NOBEPXHOCTU ONEPEHUS

3y4yeHne meTogoB co3faHus aspoanHamMmnyeckoun
CETKM

3yyeHne metoooB co3gaHua cniamHoB

Orlpeﬂ,eneHme CTPYKTYPHbIX N a3pOoanHaMNHECKUX
KOHTPOJIbHbIX TOYEK
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O6cyxaeHune Tem

[loCTNPOLECCUHT:

+ PacueT npons3BoaHbIX YCTONYMBOCTU U DanaHCUPOBOYHbIX
nepemMeHHbIX NokasaH bonee geTanbHo.

s [1N9a n3ydeHns nonepeyHbIX Harpy3ok, N3rmbatowmx n KpyTALLnX
MOMEHTOB ucnonb3yetcda Loads Browser

+ [lokasaHa BO3MOXXHOCTb MOBTOPHOIO UCMNOSb30BaHNSA 6a3bl JaHHbIX
aspoynpyrocTn Ans aanbHenLero pacdeta 6anaHcnpoBKy.

[ToBTOPHOE MCnonb3oBaHNe 6a3bl AaHHbIX
aspoynpyrocTy NokasaHo Anst MHOroMacCcoBOW
MOAENMN.
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OnucaHune koHCTPYKUMK JIA

EoeHunubl: U.S Units: Ibf, ft, s
Mnowaab kpbina  275.41t? (39658in?)
Pa3max 26.6ft (319.2in)
Xapakrtepuctuyeckoe  2.57
OTHOLLUEHnE
Xoppa 7.92ft (95.0in)
MakcnmanbHas 18,000/bf
Macca
MakcumarnbHas 1.4 Maxa
CKOPOCTb
[NloTonok 40,000ft
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Mopens J1A

ﬁprKTypHaﬂ MoJerb camMorneTa \
COLEPXKUT:

OKBMBAMNEHTHYIO NNACTUHY ANS
onepeHus

KomnnekcHyo CTPYKTYpYy Kpbina
XKecTkne anemeHTbl Ans rosensxa
To4yeuHble Macchl Ana dro3ensika

ToyeyHble Macchbl NOSIE3HON Harpys3ku
N pasfiNYHbIX CUCTEM,

i
pacnonoXeHHbIX Ha KpblJie OTCGKa/ ;
/7

AP LT BT AT LT A ST P AT 4
Lofif Lo pof o f

K

G
&
{

(0}

FLDS120 Section 5.5, June 2002 S5.5-7 MSC\\SOFTWARE

uuuuuuuuuuuuuuuuu



CeTKu Kpblna
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A3poanHamuyeckasn ceTka
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[eoMeTpuyecKkne MaHUNyNALUN: LEenu

HauyanbHble reoMeTpuyeckme NoBEPXHOCTUN ANs
Kpbifia n onepeHua mogenn MSC TS1 nmetor

crnenyoLne HegocTaTKu:

+ [lnockocTn onepeHns 1 Kpbina pacnonoXeHbl B pasnnyHbIX
MNMOCKOCTAX MO BEPTUKANM.

+ [lnockocTn He obecrnevynBatloT pacnonoXeHne aspognHaMNYECKUX
3reMeHTOB BAOMb NOTOKAa OAWUH 3a ApyrM. Mbl XOTMM 0b6ecneynTb
BbIMOSTHEHWE YCIOBUSI, KOrAa ONepPeHNe 1 KpbIfio JOMKHbI
pacrnonaraTbCsi B OAHOW MIOCKOCTMW.

o [NOCKOCTN UMEIOT CNOXHYIO CTPYKTYPY, Tak Kak OHU UMEHT JIMHUM
nepernba n ynpaenstoLMe NOBEPXHOCTH.

FLDS120 Section 5.5, June 2002 S5.5-10 MSC\\SOFTWARE
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FeomeTqueCKMe MaHUNYNALWUN.

BbITArMBaHWe KPMBOU

MaHunynsaumm c reomeTpmen ﬁ
PATRAN

YTobObl 00ecneunTs ycnosume
COBMECTUMOCTMN aspognHaMnUYeCcKmnx
naHenen BOONb notaka, Mbl UBMEHUM
reEoOMeTPUIO.

[MpoanuTb KOPHEBYIO KPbISTbEBYHO
XopAy, Ucrnosb3ys Edit/curve/ext@/

ﬁt to extend from

N

’ New Curve
Original Curve

FLDS120 Section 5.5, June 2002 S5.5-11

Action:  Edit> |
Object:  Curve ™ |
Method: Extend v I

Curve ID List

[1]
Option: 1 Curve'l

—BExend Method———
« Straight Line

¢ Continuous Curvature
¢ Through Points

¢ Full Circle

C To Another Curve

—Curve Lenath
« Actual

¢ Fraction of Original

[72

v Auto Execute

Curve/Point List
] Construct PointCurveUOnCurve

-Apply-

MSC X\ SOFTWARE
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[eomMeTpuyecKkne MaHUNYNSALUM :
npoeLnpoBaHne KpMBOW

\

CnpoeunpoBaTtb YOSIMHEHHYIO Action  Create ~ |
KPUBYIO Ha onepeHue, CMosb3ys ot
] o Method: |Project ¥
create/curve/project ¢ onumen Eroect]
. , Curve ID List
normal to surface 2
K / Project Parameters. .. |
Project onto: Surface v|
Option: Normal to Surf '|
Surface 1 Projection Yector
l <10 0=
C:“—“‘—:__——:________, Refer. Coordinate Frame
| Coord O
“——l—__________w I" Delete Original Curves
% v Auto Execute
\ Curve List
Curve 1 [Curve 1
Surface List
z )Y [ Surface 1

FLDS120 Section 5.5, June 2002 S5.5-12 MSC\\SOFTWARE
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[eomeTpuyeckne MaHUMYNALUN: pe3kKa
NOBEPXHOCTY

/Tenepb MOBEPXHOCTb ONepeHuns N
paspesaHa Ha [Be YacTu

Ecnu Bbl xoTute yaoannTb
nepBOHa4vasribHyK NOBEPXHOCTb, TO BO Action:  Edit~|
BCNJiblBalOLLEM OKHe BblibepuTe Yes Object:
\ Metfiod:  Break |
Surface ID List
[15
Option: Curve ™ |
v Delete Original Surfaces
v Auto Execute
Surface List
| Surface 1
Break Curve List
[ Curve 2
EMessage
|Quest|on from application SGM
z Y Do you wish to delete the original surfaces? | y
—X
=l
Yes No |

FLDS120 Section 5.5, June 2002 S5.5-13 MSC\\SOFTWARE
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FeomeTqueCKMe MaHUNYNALWUA. PE3Ka
OCTadJIbHbIX NOBEPXHOCTEWU

/AHanoruuHyio npoueaypy N o 2

npoaenanTte ansa cosgaHus Object  Curve ~|
«COrnacoBaHHbIX» NOBEPXHOCTEN A B
Curve ID List
Ha onepeHun 1 Kpbine K
K / Option: 1 Curve ~ |
—Bxend Method———
& Straight Line
¢ Continuous Curvature
¢ Through Points

¢ Full Circle
C To Another Curve

—Curve Lenath
« Actual

¢ Fraction of Original

[72

v Auto Execute

Curve/Point List
| Construct PointCurveUOnCurve

-Apply-
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Pa3bueHune aapoanHamMnM4YeCcKOn CETKN

/" 3pechb npueeneH cnocob pasdreHns asapoanHaMNUYECKON CETKMN.

yKaSGHO YUCJio aapOLI,I/IHaMVILIeCKVIX naHeneVl BOOJb KprJ'Ia 7]
BLOJSb XOpAbl.
Pa3bueHne co cmelLeHnemM NCMonb3yeTcs B MecTax, rae Hac
NHTEepecyeT rpaaneHT aaBneHns. 3ToT metoa byaer 7 constant
chnonb3OBaH B JanbHENLLEM. /
/ 3 constant
3 constant
/ / / 3 constant
5 constant 3 constant 10 constant 3 constant
Y +
L “ This division ignored

FLDS120 Section 5.5, June 2002 S5.5-15 MSC\\SOFTWARE
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A3poanHamuyeckasn ceTka

4 aspoaAnNHaMmn4eCKnx NnoBepxHOCTN Ha ornepeHnn TS

//{// // // // //
i A g g ]
i A ) 3
//// // // // // ? / // // // /
FEBREE s 2 F ]
LX 15 aspogmHaMNYECKMX NOBEPXHOCTEN Ha Kpbisie

FLDS120 Section 5.5, June 2002 S5.5-16 MSD\SOFTWARE
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CtpaTerus co3gaHua CnianHoB
4 I

[ns cosgaHusa cnnaHoB ObiNK BblIOpaHbl LIeHTpanbHble y3nbl
ITOHXXEPOHOB U HEPBIOP.

Kpbino 6b1r10 nogeneHo Ha 4 30HbI, to accommodate the aero
@esh distribution.

FLDS120 Section 5.5, June 2002



CTPYKTYpPHbIe y3nbl AN CMfauHNHra u
asapoAnHaMmnyecKas ceTka

/COI'IOCTaBJ'IeHMe CprKTypHOﬁ 30HbI, con,epmau.l,eﬁl y3I1bl, U \
aapOﬂ,MHaMMHeCKOVI CETKM MNMOKa3aHO Ha PUCYHKe.

CnnaiHbl, co3laHHble A8 a3POANHAMUYECKON CETKUN «BHYTPU»

Kpbinia 1 ANa aspoanHaMUYecKon CETKU LeHTPanbHOM YacTu

drosenska, cBs3aHbl C OOAHUMU U T€ MU Xe CTPYKTYPHbIMU
%mamw, pacrnonoXeHHbIMK B 30He 1.

FLDS120 Section 5.5, June 2002 S5.5-18 MSC\\SOFTWARE
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CnnanHbl aapoanHammnyeckon cetku Ned

/ o o \ Action: Show'|
CnnanHbl aapoanHammuyeckon cetku Neb : Object  Surface ”|

V) Info: ributes ¥
* CTPYKTYpHBIE TOUKH CIIJIAiiHOB et )
o & Existing Surface Splines

0 adpOAMHAMHUYECKHE STUEHKH CIUIAHHOB T —

sp_canZ2
K J sp_can3

sp_cand
sp_wing1
sp_wing10
sp_wing11
sp_wing12
sp_wing13
sp_wing14
sp_wing15
sp_wing2
sp_wing3
sp_wingd

sp_wingB
sp_wing7
sp_wing8
sp_wing9

FLDS120 Section 5.5, June 2002 S5.5-19 MSC\\SOFTWARE
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CnnanHbl aapoanHammnyeckomn cetku Ne10
- D

CnnanHbl aspoanHamuyeckon cetku Ne10 : acton: | show=|
* CTPYKTYPHBIE TOYKH CIUIAWHOB Object:  Surface ~ |

o o Info: Aftributes '|
[ aBPOI[I/IHaMI/I‘I€CKI/I€ AYCUKU CIIJIAMHOB

K / Existing Surface Splines
sp_can

sp_canZ2
sp_can3
sp_cand
sp_wing1
sp_wing10
sp_wing11
sp_wing12
sp_wing13
sp_wing14
sp_wing15
sp_wing2
sp_wing3
sp_wingd

sp_wingB
sp_wing7
sp_wing8
sp_wing9
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CnnanHbl aapoanHammnyeckomn cetkn Neid
- D

o v 0 . Action:  Show ~
CnnauHbl 49POAMHAMU'ECKOH CETKM Ne15: P

* CTPYKTYPHBIC TOUYKH CIINIAMHOB Info:  Afributes ~ |

0 a3pOJAMHAMUYECKUE AYEUKU CILJIAUHOB Existing Surface Splines

sp_can
sp_canZ2

sp_can3
sp_cand
sp_wing1
sp_wing10
sp_wing11
sp_wing12

sp_wing13
sp_wing14
sp_wing15
sp_wing2
sp_wing3
sp_wingd

sp_wingB
sp_wing7
sp_wing8
sp_wing9
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Trim Cases

HayanbHble faHHbIE:

¢« M=0.5 YpoBeHb MOpH
+ BeptukanbHoe yckopeHue 1 g

+ CkopocTtb = 6697 in/s, g = 2.5718 psi
+ Macca 14311.0 Ibs (c TonnnBaom, pakeTbl TONLKO HA KOHLE Kpbina)

HenssecTHblE:

+ Yron ataku
+ OTKNoOHEHNEe onepeHus

FLDS120 Section 5.5, June 2002 S5.5-22 MSC\\SOFTWARE
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[lpeactaBneHune pe3ynbLTaToB

PacnpegeneHne aspoanHaMmn4ecKkoro dopma npornba — yrrnosas
OaBneHus TOYKa KOHLUa Kpblna
(daBneHne Ha «kecTknny J1A) cmecTtunack Ha 0.879 in

MSC.Patran 2001 r2 20-Aug-01 11:58:29 1.77+000)
Fringe: SC1 AEROSG2DDEFAULT, Al:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component-(NON-LAYERED)

Deform: SC1 AEROSG2DDEFAULT, Al:Static Subcase: Displacements, Translational 1.65+000

1.53+000)

1.41+000__|
8.79-(
1.30+000)

) I
1.18+000

1.06+000)

9.46-001

8.29-001

7.12-00m

5.95-001

4.77-00

3.60-001

2.43-0m

1.26-001
Y default_Deformation :

Max 8.79-001 @Nd 108028
8.79-003
default_Fringe :
X Max 1.77+000 (@Nd 108021

Min 8.79-003 @Nd 118032
default_Deformation :
Max 8.79-001 @Nd 108025

FLDS120 Section 5.5, June 2002 S5.5-23 MSC\\SOFTWARE
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[lpousBoaHan yCTONYUBOCTH W
ynpaBneHUA

B daune .fO6 cogepxarca pesynbsraTbl pacyeTa
NPOnU3BOAHON YCTONYMBOCTU M yripaBrieHns ans
KaXk[oro ycnosusa 6anaHCcmMpoBKM.

3aronoBokK 1 ycrnosust anst 6anaHcuUpBKK:

NON-DIMENSIONAL STABILITY A ND CONTROL DERIVATIVE
COEFFICIENTS

CONFIGURATION = TSI XY-SYMMETRY = ASYMMETRIC XZ-SYMMETRY = SYMMETRIC
MACH = 5.0000E-01 Q = 2.5718E+00
CHORD = 9.5000E+01 SPAN = 3.1920E+02 AREA = 1.9829E+04

HaudanbHble ycrnosus onsa pacyeta banaHcmpoBkn: M
=0.5,q=2.5718 psi, V = 6697 in/s

FLDS120 Section 5.5, June 2002 S5.5-24 MSC\\SOFTWARE
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[lpou3BoAHbIE YCTONYUBOCTY

B Halwlem cnyyvyae NMMernncb ToJrbKO NMpoaoJibHblEe
Nnpon3BoAHbIEe yCTOVIHMBOCTM

BbipaxeHna gns koadpuumeHTa nogbeMHOU CUNbI:

C = C+Ca+C5+C—+C@ E[|+ @
A ) Z@g W2g

Bblpa)l(eHI/IFl arAd MOMEHTa.

C =C +C,a+C, 5 +C, I“ycC, @+CM E'LCM ol
o T e e T Mgy T MMa gy T T g T T o

FLDS120 Section 5.5, June 2002 S5.5-25 MSC\\SOFTWARE
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O6cyxaeHne NPon3BOLHbIX
koaddpuumeHTa NOABLEMHON CUNbI

C = C+Ca+C 5+C—+C@ C@+C@

w2y g g

oC
C., = 8(12 [NponsBoaHasa KoapurLMeHTa NOALEMHON CUTbI NO YTy aTtaku

oC
szse = 862 Mo yrny oTKNnoHeHnsa onepeHnsd Cz@ a&jﬂ VIrHOPYPYEMbI YreH

oC. oC.
C, = E [Nlo ckopocTy TaHraxa C,= PYill [No yckopeHuto TaHraxa

oC,

Co HyneBoii unex sz] = e O BepTMKarbHOMY YCKOPEHUIO

FLDS120 Section 5.5, June 2002 S5.5-26 MSC\\SOFTWARE
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[lponsBoaHble yctonunsocTtu B .f06

CONTROLLER STATE:

INTERCEPT ONLY, ALL CONTROLLERS ARE ZERO

TRIM VARIABLE COEFFICIENT RIGID ELASTIC INERTIAL
UNRESTRAINED UNSPLINED SPLINED RESTRAINED UNRESTRAINED RESTRAINED
. . ar . ar . ar . ar . =
5 5 BEFas CORFF cxX 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 6.061313E-19
cY 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
cz —2.192298E-14  -2.192298E-14  -2.352667E-14 -2.399215E-14  -1.279110E-17
CZ() CMX 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
; - ; - : - .837849E- ) -17
P —— cMY 2.565092E-14  2.565092E-14 2.801416E-14  2.837849E-14 3.980359E-1
o A N A N A N A N 3F
0 0000005400 cMz 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
4 N
oC cx 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 1.858715E-19
—_ V4
(jz% = P cY 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
L y cz 2.358309E-01 2.358309E-01 2.103891E-01  1.993592E-01  -3.859970E-18
0 0000005200 CMX 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
e ssmpenar cMY 4.983479E-01  4.983479E-01 5.322815E-01  5.458433E-01 1.216183E-17
cMz 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
C ::8C2
% g cx 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 6.195443E-20
S J
0000005500 cy 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
5 131265400 cz 3.400623E+00 3.400623E+00 3.665259E+00  3.713126E+00  -1.157451E-18
CMX 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
Mo yrny cKonbxeHus
cMY -2.474000E+00  -2.474000E+00  -2.859308E+00  -2.887297E+00 3.962711E-18
- OTCyTCTBYET cMz 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
| INE fal (\.(\(\(\(\(\(\E:(\(\ (\.(\(\(\(\(\(\E:(\(\ (\.(\(\(\(\(\(\E:(\(\ (\.(\(\(\(\(\(\E:(\(\ (\.(\(\(\(\(\(\E:(\(\
0.000000E+00
0 0000005400 cY 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
. + . + . + . + . +
0 0000005400 cz 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
0 0000005400 CMX 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
0. 0000002400 cMyY 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00 AASEE\‘
FLDS’IZOOO 90%@19%05'5’ June2002  0.000000E+00 0.000000E+00 S5 d00E+00 0.000000E+00 0.000000E+00
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[lponsBoaHble yctonynsocTu B .f06

0. 00885400 cX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
cY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
HOerHy-
cz 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
OTCyTCTByeT CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
. CMY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
0 OO CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
acC CcX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 1.239254E-19
C = Z cY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
Z
g i?q Cz 1.121193E+01 1.121193E+01 1.205719E+01 1.231879E+01 -2.514021E-18
Ty CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMY -1.439519E+01 -1.439519E+01 -1.564026E+01  -1.585319E+01 8.066646E-18
no prCKaHb}O - CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
OTCYTCTBYET cx 0.000000E+00  0.000000E+00 0.000000E+00  0.000000E+00 0.000000E+00
e A cY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
0 AnAAAARLAn (o 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
no yCKOpeHl/I}O CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
BOMb OCU X- CMY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
OTcyTCTByeT
| _1 oUBRDL. 1, cX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 -4.625457E-19
cY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
no yCKOpeHVIPO
CZ 1.119897E-14 1.119897E-14 1.202170E-14 1.227077E-14 9.899729E-18
BAOOJTb OCH y' CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
OTCyTCTByeT CMY -1.376156E-14 1.376156E-14 1.497476E-14 1.517384E-14 -3.047236E-17
| T CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
oC CcX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
C; = Z cY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
il
ﬁﬁﬂ Cz 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
0. 000000E+00 CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
FLDS1@2@O§%@E'[QJB 5.5, Juni&dv2002 0.000000E+00 0.000000E+00 S5 BOPFE+00 0.000000E+00 0.000000E+00

>

A A A A~~~

>

A A A~~~

o o A e~

>

A A A A~~~

>

A A A A~ o~ A~
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[lponsBoaHble yctonunsocTtu B .f06

0 OOH§RRé+OO

MO YCKOPEHUIO MO

KPEHy -
OTCYTCTBYET

0.000000E+00

0.000000E+00

oC
C. ="
@ ol

0.000000E+00

MO YCKOPEHUIO
pbICKaHbS -
OTCyTCTBYET

0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
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CX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CYy 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
Cz 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 1.116072E-03
CY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
Cz 1.155316E-14 1.155316E-14 -6.621490E-04 1.265632E-14 -2.434050E-02
CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMY -1.400548E-14 -1.400548E-14 8.048715E-04 -1.545924E-14 7.384621E-02
CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
Cz 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMX 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMY 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
CMZ 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00
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[lepemeHHble ODanaHcupoBky B .f06

JTA coBepLuaeT nonet ¢ HeBONbLUXUM MONOXKNTENbHbIM
OTKINTOHEHMEM B 2.15° 1 OTKINOHEeHneM onepeHns B

0.83°

TRIM ALGORITHM USED: LINEAR TRIM SOLUTION WITHOUT REDUNDANT CONTROL SURFACES.

AEROELASTIC TRIM VARIABLES

D LABEL TYPE TRIM STATUS VALUE OF UX
INTERCEPT RIGID BODY FIXED 1.000000E+00
CANARD CONTROL SURFACE FREE 1.452887E-02 RADIANS
ANGLEA RIGID BODY FREE 3.746328E-02 RADIANS

3 SIDES RIGID BODY FIXED 0.000000E+00 RADIANS

4 ROLL RIGID BODY FIXED 0.000000E+00 NONDIMEN. RATE

5 PITCH RIGID BODY FIXED 0.000000E+00 NONDIMEN. RATE

6 YAW RIGID BODY FIXED 0.000000E+00 NONDIMEN. RATE

7 URDD1 RIGID BODY FIXED 0.000000E+00 LENGTH/S/S

8 URDD2 RIGID BODY FIXED 0.000000E+00 LENGTH/S/S
URDD3 RIGID BODY FIXED 3.861600E+02 LENGTH/S/S

10 URDD4 RIGID BODY FIXED 0.000000E+00 LENGTH/S/S

11 URDD5 RIGID BODY FIXED 0.000000E+00 LENGTH/S/S

12 URDD6 RIGID BODY FIXED 0.000000E+00 LENGTH/S/S

. AN
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[poBepka KoadhpuuneHTa NOAHEMHOU
CUnbl aHaNUTUYECKUM METOA,0M

C = C+Ca+C5+CW+ @ @+C@

2V E]]g “2g

KoadhdpnumneHTbl paBHbIe HYIIO:

C, =0.0 u3 06 ¢, 80,0 us 06
° g

C. 9500 T 4-00 c. & 00 w6
) 4 K. 2g
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[poBepka KoadhpuuneHTa NOAHEMHOU
CUnbl aHaNUTUYECKUM METOA,0M

OcTtaBLlunecs HeHyneBble KO3IPPULMEHTDI
(«KkecTknn» J1A):

C, = C.a+C, 3,
= 0.1273+0.0035=0.1308

CpaBHuTte ¢ .f06:

AERODYNAMIC MONITOR POINT TOTAL VEHICLE COEFFICIENTS:

AXIS RIGID AIR
BODY CZ 1.308248E-01
WIND CL 1.307330E-01

FLDS120 Section 5.5, June 2002 S5.5-32 MSC\\SOFTWARE

sssssssssssssssss



LleHTp aapoanHamuyecKoro AaBneHus

MOMEHT TaHraxa OTHOCUTENbHO LUEHTPAa AaBlieHNAd HE
3aBUCUT OT YyITla aTaKku.

OTO yCnoBue MOXET ObITb 3aNnMcaHo Kak

a

X4c Cy
c C.
Taknm obpasom, ncrnosnb3yst NPonU3BoAHbIE
YCTOMYMBOCTU ONS «KecTkoro» JIA, UeHTp AaBneHus
pacnonaraeTcsi Ha paccTosiHm 69.13/n OTHOCUTENBHO

Hadana ocHoBHowu CK.
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LleHTp aapoanHammyecKkoro AaBneHus u
LIeHTpP TAXKEeCTu

LleHTp TaKecTn pacnornaraeTca Ha pacCToAHUN
66.98/n oTHOCUTEenbHO Ha4yana ocHosHou CK.

[Ona obecnevyeHusa yctondumBocTu J1A, UEHTP TAXKECTU
OOIMKEH pacnosarartbcs nepen LeHTpoM OaBrieHus.

3anac crtatndeckou yctondmeocTu J1A T.e.
PaCcCTOAHME OT LUEeHTpa AaBlieHnsa OO0 LEeHTpa
TSXKECTU, BblPa)XEHHOE B NPOLEHTAX OTHOCUTESTBHO
ONWHbI Xopabl, paBeH —2.26%.

OTO 03Hayaert 4To JIA B Manon cteneHn HeyCTONYmB.
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[lpon3soaHas koadydurlmeHTa
NOoABLEMHOU CUIbI NO YINy aTaku

[1lpon3BogHAA NO yrny ataky 3aBUCUT OT yria aTaku
«KecTtkoro» J1A.

C. =3.401
TeOpeTI/IL-IeCKI/I 9TO 3HaA4YEeHNEe MOXHO MOJTYHUTb Kak
c. =2n R _yp 2D 50

T =27
“a AR +2 2.19+2
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[lonoxeHusa opraHoB ynpaBneHUs u
LWAPHUPHbIA MOMEHT

CONTROL SURFACE POSITION AND HINGE MOMENT RESULTS
ACTIVE LIMITS ARE FLAGGED WITH AN (A), VIOLATED LIMITS ARE FLAGGED WITH A (V).

POSITION HINGE MOMENT

CONTROL SURFACE LOWER LIMIT VALUE UPPER LIMIT LOWER LIMIT VALUE UPPER LIMIT
CANARD -9.000020E+01 1.452887E-02 9.000021E+01 N/A 9.530430E+03 N/A

[TonoxeHne onepeHuns LLlapHMPHBIN MOMEHT 4S9 onepeHund

FLDS120 Section 5.5, June 2002 S5.5-36 MSC\\SOFTWARE
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[lpomMeXyTOYHbIe pe3ynbTaThbl

INTERMEDIATE MATRIX ... HP

COLUMN

.441844E-14

COLUMN

.960365E-01

COLUMN

.598665E+00

COLUMN

.998297E+01

COLUMN

.895659E-14

COLUMN

.399570E-04

COLUMN

.921152E-02

.471184E-16

.967810E-03

.165875E-02

.328564E-01

.294318E-16

.834221E-06

.054205E-04

Korga ata maTpuua nepeMHOXaeTcHa Co 3HaYEHUAMN BanaHCUPOBOYHbIX
napamMeTpoB, Nofy4vyarTcs NPeMeLLEHNA r-MHOXEeCTBa cTeneHen csobopbl,
Heobxoanmble ans npeobpasoBaHus nepemelleHni ua restrained analysis

B unrestrained analysis.

FLDS120 Section 5.5, June 2002
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KOHTPONbHbIE TOUYKN

KOHTPOSbHbIE TOUKM NO3BOSIAOT NOMYYNTb
00o0LeHHble cunbl B 3agaHHon obnacTtu J1A.

ObnacTtb MOXET ObITb OnNpeaeneHa Ha CTPYKTYPHOU
NNn a3poanHaMmM4YeCKon CeTKe.

MSC.Nastran aBTomaTndeckn onpegenser
CTPYKTYPHble U a3pogmHaMmnyecKmue KOHTPOmnbHbIE
TOYKM Ona Bcero J1A 1 Bcex ynpasnaroLmx
NOBEPXHOCTEWN.

FLDS120 Section 5.5, June 2002 S5.5-38 MSC\\SOFTWARE
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CtaHAapTHbIe CTPYKTYPHbIE
KOHTPONbHbIE TOYKU: BeCb JI1A

STRUCTURATL MONTITOR

CONTROLLER STATE:

CANARD = 1.4529E-02 ANGLEA

POINT
CONFIGURATION = AEROSG2D
MACH = 5.000000E-01

INTEGRATETD

3.7463E-02

LOADS
XY-SYMMETRY = ASYMMETRIC XZ-SYMMETRY = SYMMETRIC

Q = 2.571800E+00

URDD3 = 3.8616E+02

MONITOR POINT NAME = AEROSG2D
LABEL = Full Vehicle Integrated Loads

COMPONENT =

CLASS = COEFFICIENT

CID = 0 X = 0.00000E+00 Y = 0.00000E+00 Z = 0.00000E+00
axIs / RIGID AIR \ / ELASTIC RESN. /2~  INERTIAL\ RIGID APPLIED REST. APPLIED
CX 0.000000E+00 0.000000E+00 -1.276842E-11 0.000000E+00 0.000000E+00
cy 0.000000E+00 0.000000E+00 5.762829E-13 0.000000E+00 0.000000E+00
CZ 6.671572E+03 7.156533E+03 7.156533E+03 0.000000E+00 0.000000E+00
CMX 4.286052E+05 4.721812E+05 1.624215E+05 0.000000E+00 0.000000E+00
CMY |-4.139441E+05 -4.793302E+05 -4.793302E+05 0.000000E+00 0.000000E+00
CMZ 0.000000E+00 0.000000E+00 2.071765E-09 0.000000E+00 0.000000E+00
f t
NHepumnanbHble Harpysku
AspoanHaMmn4eckmne Harpyskm Ha
AspoguHamuyeckume ynpyrun J1A (Harpysku Ha
Harpy3km Ha «KecTkum» J1A «wKecTkuny» J1A + npupawieHue

FLDS120 Section 5.5, June 2002

ad9pPOaANHAMUYECKMX Harpys3oK,
o0ycroBrneHHoe ynpyrocTeio J1A)
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KoHTponbHbIe TOYKK A4S BCEro annapara:
cneacTeue

A3pogmHammnyeckue Harpyskm Ha gedpopmMmupyembiv
annapaT ypaBHOBELLUMBAKOTCA MHepLUMNaANbHbIMU
Harpyskamu, UCKn4ad MOMEHT BOKPYr OCU X, TakK KakK
paccMTpuBaeTCd NonoBMHa MoAenu.

PacnonoxeHue LeHTpa TSHKeCTn MOXET BbITb
ornpeagerieHo N3 Bblpa>XeHU4
Xeg =—M, /FZ

B UTOre rnoryvyaem
Xee =479330/7156 = 66.99

FLDS120 Section 5.5, June 2002 S5.5-40 MSC\\SOFTWARE
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CtaHaapTHble aapoaAnHaMu4yeckue
KOHTPONbHbIE TOYKN

Becb J1A:

AERODYNAMTC MONTITOR POINT INTEGRATED L OADS
CONFIGURATION = AEROSG2D XY-SYMMETRY = ASYMMETRIC XZ-SYMMETRY = SYMMETRIC
MACH = 5.000000E-01 Q = 2.571800E+00
CONTROLLER STATE:
CANARD = 1.4529E-02 ANGLEA = 3.7463E-02 URDD3 = 3.8616E+02
MONITOR POINT NAME = AEROSG2D COMPONENT = CLASS = COEFFICIENT
LABEL = Full Vehicle Integrated Loads
CID = 0 X = 0.00000E+00 Y = 0.00000E+00 Z = 0.00000E+00
AXIS RIGID AIR ELASTIC REST.
CX 0.000000E+00 0.000000E+00
CY 0.000000E+00 0.000000E+00
Cz 6.671572E+03 7.156533E+03
CMx  4.2860528405  4.721812E+05 HeT nHepumanbHbIX HAarpy3ok
CMY -4.139441E+05 -4.793302E+05
CMZ 0.000000E+00 0.000000E+00

LLlapHUPHbLIN MOMEHT NS onepeHus:

MONITOR POINT NAME = CANARD COMPONENT = 20 CLASS = HINGE MOMENT
LABEL = CANARD - Control Surface Hinge Moment
CID = 1 X = 0.00000E+00 Y = 0.00000E+00 Z = 0.00000E+00
AXIS RIGID AIR ELASTIC REST.
CcMY 7.187500E+03 7.190499E+03

FLDS120 Section 5.5, June 2002
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OCHOBHbIe a3poaAnHaMUYeCcKue
KO3(h(pULIMEHTDI

OcHOBHble aspoanHamMmnyeckme KoadPULNEHTbI —
OTHOLUEeHNe 0006LLEeHHbIX a3poanHaAMUYECKUX CUST K
CKOPOCTHOMY Hanopy NOMHOXEHHOMY Ha OTHOCUTENbHYIO
nrowaas.

KoadppumumeHThl NoslyyarnTcAa OTHOCUTENBHO CBA3aHHOU
CK n oTHOoCUTENBLHO OCcen Kpbina.

FLDS120 Section 5.5, June 2002 S5.5-42 MSC\\SOFTWARE
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OCHOBHbI€ CTPYKTYPHbIEe KO3(h(PMLMNEHTDI

AEROSTATTIC

STRUCTURAL
AXIS

BODY CX

WIND CD

BODY CY

WIND CY-WIND

BODY CZ

WIND CL

BODY CMX

WIND CM-ROLL

BODY CMY

WIND CM-PITCH

BODY CMZ

WIND CM-YAW

DATA RECOVERY OUTPUT TABLES
CONFIGURATION = AEROSG2D XY-SYMMETRY = ASYMMETRIC XZ-SYMMETRY = SYMMETRIC
MACH = 5.000000E-01 Q = 2.571800E+00
CHORD = 9.5000E+01 SPAN = 3.1920E+02 AREA = 1.9829E+04
TRANSFORMATION FROM REFERENCE TO WIND AXES:
ANGLE OF ATTACK 3.746328E-02 RADIANS ( 2.146488 DEGREES)
ANGLE OF SIDESLIP = 0.000000E+00 RADIANS ( 0.000000 DEGREES)
{ X} [ 0.999298 0.000000 0.037455 { X}
{Y} [ 0.000000 1.000000 0.000000 {Y}
{ Z }WIND = [ -0.037455 0.000000 0.999298 ] { Z }REF

RIGID AIR

.000000E+00
.899981E-03

.000000E+00
.000000E+00

.308248E-01
.307330E-01

.633034E-02
.631187E-02

.544371E-02
.544371E-02

.000000E+00
.861902E-04

4L

RESTRAINED INCR.

0.000000E+00
3.561827E-04

0.000000E+00
0.000000E+00

9.509739E-03
9.503066E-03

2.676987E-03
2.675109E-03

.349657E-02
.349657E-02

0.000000E+00
.002653E-04

MONITOR POINT TOTAL VEHICLE COEFFICIENTS:

- INERTIAL +

.503798E-16
5.256164E-03

1.130050E-17
1.130050E-17

1.403346E-01
1.402361E-01

9.977977E-03
9.970976E-03

.894029E-02
.894029E-02

1.272740E-16
.737203E-04

RIGID-APPLIED + RESTRAINED INCR.

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

0.000000E+00
0.000000E+00

-1

=@
-8.

-1

BALANCE

.503798E-16
.340281E-10

.130050E-17
=1,

130050E-17

918239E-09
911982E-09

.902935E-02
.901600E-02

.061115E-08
.061115E-08

.272740E-16
=7.

127352E-04

FLDS120 Section 5.5, June 2002
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OCHOBHbIe a3poaAnHaMUYeCcKue
KO3(h(pULIMEHTDI

AERODYNAMIC MONITOR POINT TOTAL VEHICLE COEFFICIENTS:
AXIS RIGID AIR + RESTRAINED INCR. = INERTIAL + RIGID-APPLIED + RESTRAINED INCR. = BALANCE
BODY CX 0.000000E+00 0.000000E+00 N/A N/A N/A 0.000000E+00
WIND CD 4.899981E-03 3.561827E-04 N/A N/A N/A 5.256163E-03
BODY CY 0.000000E+00 0.000000E+00 N/A N/A N/A 0.000000E+00
WIND CY-WIND 0.000000E+00 0.000000E+00 N/A N/A N/A 0.000000E+00
BODY C2Z 1.308248E-01 9.509739E-03 N/A N/A N/A 1.403346E-01
WIND CL 1.307330E-01 9.503066E-03 N/A N/A N/A 1.402361E-01
BODY CMX 2.633034E-02 2.676987E-03 N/A N/A N/A 2.900733E-02
WIND CM-ROLL 2.631187E-02 2.675109E-03 N/A N/A N/A 2.898698E-02
BODY CMY -8.544371E-02 -1.349657E-02 N/A N/A N/A -9.894028E-02
WIND CM-PITCH -8.544371E-02 -1.349657E-02 N/A N/A N/A -9.894028E-02
BODY CMzZ 0.000000E+00 0.000000E+00 N/A N/A N/A 0.000000E+00
WIND CM-YAW -9.861902E-04 -1.002653E-04 N/A N/A N/A -1.086455E-03
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A3poanHamnyeckme KOHTPONbHbIE TOYKH,
onpeaensieMble Nob30BaTeNeM

A3poamnHaMn4eckme KOHTPOIbHbIE TOYKN MOTYT ObIThb
MCMNoJSib30BaHbl AN ObICTPOro onpeaeneHns
BHOCMMOTO BKJlaJa KaXKOom asapogmnHaMUYECKON
NMOBEpPXHOCTW.

+ Onpepgenntb Habop asapogMHaAMUYECKNX NIEMEHTOB, KOTOPbIE
OyayT BHOCUTb BKNag B CYMMapHYO CuUny.

+ TpebyeTtcsa onpenenntb KOMMNOHEHTbI CUMBbI.
+ OnpenenuTtb TOYKY, OTHOCUTENBHO KOTOPOW ByayT cUMTaTbCS
MOMEHTBHI.

[Onarpamma paBHOBeCUs, NpeacTaBeHHast Ha

cregyoLen cTpaHule, UNcTpupyeT yaobcTBo
MCMOJSIb30BaHUA

FLDS120 Section 5.5, June 2002 S5.5-45 MSC\\SOFTWARE
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[narpamma paBHOBecuUA

3882

PaBHOBecue cun Ha
OCHOBHbIX

Ucnon b3yeTCA aspoaAnHaMn4yecKas

KOHTpPOIJIbHaA TO4YKa.

948 As’poanHamMmuyeckue
Harpy3kum

NMOBEPXHOCTAX

1606

PacuyeTHbIn cnyyan: 1g Case

1606
721
7157

UHepunanbHasa Harpyska

7157

MSC X\ SOFTWARE
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AapoanHamMmumyeckme KOHTPOSbHbIE TOYKMU,
npepcrasneHue B panne .f06

MONITOR POINT NAME = CAN_LIFT COMPONENT = CAN_LIFT CLASS = GENERAL
LABEL = CAN_LIFT
CID = 0 X = 0.00000E+00 Y = 0.00000E+00 7 = 0.00000E+00
AXIS RIGID AIR ELASTIC REST.
Cz 1.601506E+03 1.606107E+03
CMX 9.470631E+04 9.498113E+04
CMY 5.006467E+04 5.021215E+04
MONITOR POINT NAME = WING_LIF COMPONENT = WING_LIF CLASS = GENERAL
LABEL = WING_LIFT
CID = 0 X = 0.00000E+00 Y = 0.00000E+00 7 = 0.00000E+00
AXIS RIGID AIR ELASTIC REST.
Cz 3.462840E+03 3.881783E+03
CMX 3.107315E+05 3.531114E+05
CMY -4.292768E+05 -4.886566E+05
MONITOR POINT NAME = WING_FUS COMPONENT = WING_FUS CLASS = GENERAL
LABEL = WING_FUSE
CID = 0 X = 0.00000E+00 Y = 0.00000E+00 7 = 0.00000E+00
AXIS RIGID AIR ELASTIC REST.
Cz 8.910090E+02 9.479647E+02
CMX 1.336315E+04 1.422588E+04
CMY -6.600257E+04 -7.231875E+04
| MSC LS
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[lpumep: aapoanHammyeckas
KOHTPOJIbHasA TOYKa Ha 3aKpbIJKe

1300parkeHOo KaK ycTaHOBNMBAETCS
aspoavHamMmnyeckasi KOHTPONbHas ToYKa.

nyCTb Mbl XOTUM Oripeaesiniin obnacTtb
q)nanepOHa KaK a3poaAnHaMnN4eCKyo
KOHTPOJIbHYH TOYKY, YTO Obl Y3HaTb BKIaj
3aKpblJiKa B NOABbEMHYIO CUJTY B MOJIOXKEHNIN

KO rpagycos. /
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ﬂ: BbiGop aspoanHamMmyeckol \

o Action:  [Create ~ “
KOHTPOJIbHOWU TOYKHU
Object:  Monitor Points 'l
B: KoHTponbHOW ToYke
npucBamBaeTca MA N MeTKa : .
Existing Monitor Points _(f lfgrt_ol‘ﬁnao%senagnamlcs oS
C: BbIbOp KOMMOHEHTOB -~ . %!
can_free Aerodynamics
D: 3agaHue pcyetHom CK e Lo Iooiashcty
A P wing fus C Results Browser
\ / C Import/Export
N C Options
& El C Elements
¢ Components i
Select Elements Component Names
[Em 104001:104009 109001:1 || g:g; - o modaiing
; - _l_vj Model Management. .. I
Pl [cand 8 -
wing1 Flat Plate Aero Modeling... |
W?ng1 0 Monitor Point Name N
wing11 [flap_zn \ Control Devices... I
wing12 =
wing1s Monitor Point Label . Aero Monitor Points... |
W!nglésl —= || flap_region_total .
mggz \\E’SE Options... I
; wing3 b K\ Monitor Point Definition. .. |
wings Ref Coord F
) WiﬂgS el Coor rame = : )
L [wing6 v Coord 0 Calc... N\ >
P 7 &L e MSC { SOFTWARE
M ™ STuELAIn , ’_!4
|_ / : \ \ |_lvllcg)r?itor Conlloc';r;ents @ FlightLoads and Dynamics
E: Onpenenenne KOHTPONbLHOM TOYKN
L | I~ Ivix @ I~ Mz
= HeI'IOCpe,EI,CTBeHHO Bbl60p 3JIEMEHTOB >77/ ~—
= |_|pl/l nomMoLuun CcywecTByrOLWKNX Apply | Cancel

d3pOoaANHAMUYECKUX TPYr

)
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S Monitor Points:
MONPNT1 FLAP LD flap region total

35 FLAP LD 102 0. 0. 0.

$

$ AECOMP:

AELIST 25 115001 115002 115003 115006 115005 115004 115007

115008 115009 116003 116002 116001 116004 116005 116006
116009 116008 117001
AECOMP FLAP LD AELIST 25

MONITOR POINT NAME = FLAP LD COMPONENT = FLAP LD CLASS = GENERAL
LABEL = flap region total
CID = 102 X = 0.00000E+00 Y = 0.00000E+00 Z =
AXIS RIGID AIR ELASTIC REST.
CZ 7.780567E+01 8.695660E+01
CMY -6.299542E+02 -7.044872E+02

~

/OT06pa>KeHVIVIe pesynberarta B .bdf
n .f06

ﬂmarpamma npencrasrieHnd
pesyribrarta

- /
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CTPYKTYPHbI€ KOHTPONbHbIE TOYKMH,
onpeaensembie NOJIb30BaTENEM

CprKTyprIe KOHTPOJIbHblIE TOYKU MOTYT ObITb
NCMNOJib30BaHbl A4 onpeaeneHnd Harpy3ok,

NPUITOXKEHHbIX K CTPYKTYPHbIM KOMIMNOHEHTAM.

. Oﬂpeﬂ,eﬂl/lTb MHO>XECTBO Y3J10B, KOTOPblE€ BHOCAT BKJ1ad B

CYMMapHYy0 Harpysky. 9To yaobHo caenartb UCnonb3ys rpynnbl B
MSC.Patran.

+ Heobxoanmo onpenennTb KOMMNOHEHTbI HAarpy3Kku.

+ OnpenennTtb TOYKY, OTHOCUTENBLHO KOTOPOW ByayT CYUTaATLCS
MOMEHTHbI.
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LUeHTPAJIbHbIU JIOHXEPOH

[pumep

LleHTpanbHbIN NOHXEPOH

~

=

)

I

A

g

a g2
= ()
= %
o ®
= a
-
W.HT
O O
O Q& |
S 0
O X O
85 &
ﬁnS

adpoanHamMmmnyeckKad CeTKka Kpbina.

Mbl XOTUM onpenennTb

0006LLEHHYIO CUMY, OTHOCUTENHO

KCK coord 16

Coord 16

MSC X\ SOFTWARE

S5.5-52
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File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities

SEEEER P T

e

® B | i = B ES |

Geometry  Elements  Loads/BCs  Materials  Properties  Load Cases Fields

Analysis

_\
4

IJ Bx of % Gx Kz 28 2% " 3 N%IJ L o H'Ds.'

|8 [GHME|x - = x*~ppat+|

/Q60p CTPYKTYPHOI KOHTpOJ‘IbHOh

TOYKN

BeecTn HasBaHue U METKY
KOHTpO.I'IbHOI7I TOYKHN

3apaTb KOMIMOHEHTHI
3apatb pacdeTHyto CK

( Mcnonb3oBaTb CyLLECTBYIOLLYIO
CK vnn co3gatb HOBY1O, UCMONb3YA

\Cilc...)

Action: Create ¥ I b
Object: Monitor Points v |
Existing Monitor Points

clspar2

o vl

Monitor Point Name

| cl_spar

Monitor Point Label

? Struc. Monitor Points... I

| cl_spar_loads|

Monitor Point Definition... |

Ref Coord Frame

| Coord 16

[V Auto Select Points
Origin
| Node 267

<

Point on Positive Axis
| Moce 37

Cancel

o1

FLDS120 Section 5.5, June 2002

Monitor Components Z—
2

[~ My [~ Mz

Apply I

Cancel I
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—Flight Loads Dynamics
" Aero Modeling MST

" Aerodynamics
(+ Aeroelasticity
(" Results Browser
" Import/Export
(" Options

— Aeroelasticity
Aero-Structure Coupling... I

Aeroelastic Model... |

| Analysis... I

wQSoFTWAnE

o
thhtlroads and Dynamics
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File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities

SEEEER P T

e

® B | i = B E= =

Geometry  Elements  Loads/BCs  Materials  Properties  Load Cases Fields

Analysis

(or

npenesintb KOHTPOJIbHYH TOYKY,
ncnosib3ysa oanH n3 MeTogoB

Nodes: BbIGpaTh yanbl
nnu

Component Names: paHee
onpeneneHHbIe rpynmbl

~Z7

* Nodes " Nodes
(" Components ] & Components
Select Nodes . —_—
[ Node 37:47:2 106:114:2 186:192:21 P
defautt_group
wing

wing_exposed /

wing_mass_spcs

Ly o

Cancel |

.

Cancel |

Action: Create ¥ I b
Ohject: Monitor Points > I
Existing Monitor Points

clspar2

o vl

Monitor Point Name

| cl_spar

Monitor Point Label

| cl_spar_loads|

X
B ol 0% B e oM B 'G Ma[|4 L oy By
[a[G MM~ - - X~ pma+

—Flight Loads Dynamics
" Aero Modeling MST

" Aerodynamics
(+ Aeroelasticity
(" Results Browser
" Import/Export

(" Options

— Aeroelasticity
Aero-Structure Coupling... I

? Struc. Monitor Points... I

Aeroelastic Model... |

Monitor Point Definition... |

I Analysis... I

Ref Coord Frame

J

[Coora 16 calc..|

Monitor Components

[~ Fx [~ Fy Vv Fz

v Mx [~ My ™ Mz
Apply I Cancel |

2 o
Flightltg?,gls and Dynamics

FLDS120 Section 5.5, June 2002
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O6bekTbl B Bulk Data, onpegensiowme

MONPNT1 cl spar cl spar loads

cl spar 16

37 39

110 112
198 200
272 330
411 412
591 592
620 621
640 747
861 928

AECOMP cl spar SET1

$

S Monitor Points:
35

$

S AECOMP:

SET1 103
108
196
271
410
590
619
639
860

$

103

KOHTPOJILHYH TOYKY

41

114
202
331
419
593
622
748
929

0 0
43 45
186 188
267 268
332 333
420 421
604 605
635 636
755 757
930 940

47

190
269
334
422
606
637
850

106
192
270
409
589
607
638
851

MY

(KOMI‘IOHeHTbI 35, cooTBeTCTBYHOT Z
Lm My B CID 16

FLDS120 Section 5.5, June 2002
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UHTepnpeTauua pesynbtaTtoB B .f06

MONITOR POINT NAME = CL_SPAR COMPONENT = CL_SPAR CLASS = GENERAL
LABEL = CL_SPAR LOADS
CID = 16 X = 0.00000E+00 Y = 0.00000E+00 Z = 0.00000E+00
AXIS RIGID AIR ELASTIC REST. INERTIAL RIGID APPLIED REST. APPLIED
CZ 1.862206E+02 2.380110E+02 9.070477E+01 0.000000E+00 0.000000E+00
CMY 1.811955E+04 2.279054E+04 7.388569E+03 0.000000E+00 0.000000E+00
CZ

~

«KecTkaa»+ynpyraa Harpysku = 238
Ibs

WNHepunanbHasa Harpy3ska = - 91 Ibs

(npumeYaHue nHepumanbHasa Harpyska

FLDS120 Section 5.5, June 2002
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Loads Browser (bpay3ep Harpy3ok)

Loads Browser no3sonseTr otobpasnTb nonepeYHbie
cunbl (SF), nsrmdarowme (BM) n KpyTALLME MOMEHTHI.

Harpy3kn moryTt ObiTb 0606LLEHbI MO
aspoaMHaMNYECKOWN NN CTPYKTYPHOW obracTsam.

Harpy>xeHHasi obnactb BblIbMpaeTca MHTEPAKTUBHO.
Ocb cyMmmnpoBaHA onpenenseTca MHTEPaKTUBHO.

PernoHsol MOTYT cUensieHbl B nocriegoBartesibHble
CITOXHblE CXEMbI.

FLDS120 Section 5.5, June 2002 S5.5-57 MSC\\SOFTWARE
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[pumep: LeHTpanbHbIN NIOHXEPOH

ObbekToM co3paHua SF n BM guarpamm aBnsieTcs
FNTOHXXEPOH.

Ocbto gnarpammbl dbyaet ocb x CK Coord 16.
Hadanowm gmnarpammel 6yget Hadano CK Coord 16.

AT
Ve
_l_ll’l’ﬂllllll/;
AT
#7777 l
l; V
ZLr I
A T R
Y Z i
* 7 T
X / 7
e 7 H
pave / &
% ol W
7 =/ i
A
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File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities

N

G EEPA

Bt d|d ®%%

(B o B G ah B % B[4 D 5 %% B

Geometry  Elements  Loads/BGs  MMaterials

By
= | = |
Properties  Load Cases Fields Analysis

Results

@ B s

Insight X¥ Plot | Flight Loads

|2 (G MM|[x - = < pmar+]|

BbibpaTtb Loads
Browser

Ncnonb3oBaTtb
Create/Region

3agatb Region Name
— B HaLWLeM cry4vae
cl_spar

Onpepenntb
Reference Cordinate
Frame — B Hawem
cny4yae Coord 16

Beibpatb rpynny
Group — B Hawem
cnydae clspar

[MocTaBuTb rano4yky
Highlight Selected
Entities

- _/ |

S

—Flight Loads Dynamics
" Aero Modeling MSC

" Aerodynamics
" Aeroelasticity
(¢ Results Browser
" Import/Export

—Groups

[ Fitter l

CAERO1_116001
CAERO1_117001
CAERO1_118001

default_group
wing
wing_exposed
wing_mass_spcs

Kl

T

[V Highlight Selected Ertities

=

Action: Creaste ¥

Ohject: Region ¥

i

" Options

—Results Brovwser
Attach Results Data...

o]

\

Cancel

Existing Regions

| x Fitter | Result Selector:

hase
newy
spar
]

Region Name

General ¥ I

Flexible Increment Eilter..

Export...

| cl_spar

_';I ~ I
b
| Loads Browser... l

Results Viewer...

I Region Definition ... I

\

Reference Coordinate Frame M S c\ Q;s 0 FTWAB E

] Coord 16

SIMELAl =

FLDS120 Section 5.5, June 2002
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File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities _\e‘\
ST PR Y ¢ |t A2 ®% %] [[Ed FhEdlW Y|4 L~y 5
® E E F E EH = E EB ® r |~ |[[a/cEEx- :<~pHat]
Geometry  Elements  Loads/BCs  Materials  Properties  Load Cases Fields Analysis Results Insight XY Plot | Flight Loads

—Load C rit: Action: Plot ¥ ¥ LoadsiD 2
/£6paTb Loads Browser \ - - P ) il
™ Mx v My - ject: Results |

" Aerodynamics

Ncnonb3oBaTb Methort ¢ Aeroslasticity
Plot/Results/Running Optin  Regon v | & Resuls Browser
Loads —Pressure to Load Algorithm ———————— " ImportExport

Select Region
Default 'l S

: " Options
HaxaTtb Region

= Range_selected il
base
BbibpaTb paHee rI -
onepeneneHHbIN PerMoH

—Results Brovwser

g Attach Results Data...
Region Name — B Hawem '
Result Case(s) Result Selector:
cny4ae CI—Spar —Plot Settings SC1 AEROSG2DDEFAULT, A1:Static Su_~ o — I
Evalustion Points SC1 StructureDEFAULT, A1: Static Subc SE

Onpepgenutb B Results |
CaseS(S) - CJ'Iy‘-IaI7I SC1 Integration Axis Range:

| Loads Browser... I

Structure Loads suto | |

|

| 20

Flexible Increment Filter

AN

0.0 2 o Export...
PICk the NOde VeCtOI' Minimum Yalue IIUH— | | _':J/

Res u Its _ |n th |S Case Meximum Value 200 Nodal Vector Results Results Viewer...
Aeroelastic Forces
Aeroelastic Restrained Muttiple Curves Plotted: Aerelasﬁc Moments : \ :

MSC "~ SOFTWARE

STMNULATIN

S ;"’J
Flighdroads and Dynamics

F orces Individually 2 I

Previously Created Curves:

Onpepenutb load asis v | |
Components —
| [~ Output to Text File

ncnosnwe3osatb Fzu M y Restore Default Values ™
Select Eile Mame I
\\ f | OK I Cancel | Delete existing plots |
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SF n BM anarpammbl aapogmHaMmyecKux
Harpy3ok (Rigid Aerodynamic Forces)

750

60.0

450

om

300

@0

150

-15.0

SBMT Plot for region:

Condition--Component--Region:

SC1 StructureDEFAULT, Al:Static Subcase—Fz—cl_spar

X Location (Integration Axis)

cl_spar
—" . N
B,
- \\
iy
\\
- \\
\\
| \ R
N’
T I T T T 1
0 263 527 79.0 105. 132, 188

FLDS120 Section 5.5, June 2002

~swo30x

800.

-800

-1600.

-2400.

-3200

-4000.

SBMT Plot for region:

cl_spar

Condition--Component--Region:

SC1 StructureDEFAULT, Al:Static Subcase—My—cl_spar

26.3 52.7 79.0

X Location (Integration uxis)

105 132 158
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SF n BM anarpambl of Aeroelastic
Restrained Forces (Elastic Increments)

~om

@0

275,

220

165.

110.

55.0

-55.0

SBMT Plot for region:

Condition--Component--Region:

SC1 StructureDEFAULT, Al:Static Subcase—Fz—cl_spar

cl_spar

26.3 52.7 79.0 105,

X Location (Integration Axis)

~se30x

3500.

-3500

-7000

-10500.

-14000.

-17500

SBMT Plot for region:

Condition--Component--Region:

SC1 StructureDEFAULT, Al:Static Subcase—My—cl_spar

cl_spar

T T I T
26.3 527 790 105

X Location (Integration Axis)

132 158.
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O6o6ueHHasn Harpy3ka

Obo0bLeHHasa Harpyska rno3BonsieT KOHTPONMPOBaTb
banaHc cun.

FLDS120 Section 5.5, June 2002 S5.5-63 MSC\\SOFTWARE
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File Group Viewport Viewing Display Preferences Tools Irsiaht Control Help  Utilities _>\
(EHEhohaih |¢0¢e [Res00Qe)0]0 ®%% |[LdPbhIsTunasL %%
® B E % E E = EH E ® i |~ |[=/GEE~: = <%~50xa+]
Geometry  Elements Loads/BGs  Materials  Properties  Load Gases Fields Analysis Results Insight XY Plot | Flight Loads
~Load C rt Action: Plot ¥ —Flight Loads D i
/é@paﬂ: Loads Browser \ Fex T FRy Wz o —IRMS ‘i Cheromodding e
[~ Mx v My [~ Mz e = " Aerodynamics
Mcnonb3oBaTb - B |  seroslasticty
Plot/Results/Load Summation opten  Regon_~ | & Resuts Browser
—Pressure to Load Algorithm e " Import/Export
HaxxaTb Region Detaut_~ | * ¢ options
BbiGepaTb paHee - e £
onpeaeneHHyto obnactb _I_I »
. . k —Results Brovwser
Reglon Name —C|_Spar ﬁ Attach Results Data...
- 9 ’—f Result Case(s)
Bb|6paTb pacHeTHbIN Cliy4au - Goordnels System AEROSOZDDEF ALLT At Siato u Result Selector:
Results Cases(s) — SC1 Output Coordinate Frame D General |
Stl’u CtU re LOadS 2 I Coord 16 Flexible Increment Fitter: |
4
Bbl6paTb B Node Vector SO e I l __I;' /l Loads Browser ... I
Results — Aeroelastic e 7 S |
Restrained Forces T e ‘

Restore Default Yalues I Aeroelastic MUE”‘S sl iMebeda |
yCTaHOBMTb B |Oad Aeroelastic Rrained Moments _l_._' \\ :
Components —Fz n My N MSC " SOFTWARE
YctaHoBuTb B Output | Rlcoss | gt ;:"”;@D—»s_,i;"l.’J

. S an ynamics
\C\oordlnate Frame — Coord 16: Reterance Poit e :
| Moce 267
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O600LueHHaa Harpy3ka: pe3ynbTar

[TpumevaHne cymmapHoe 3HadeHne KoMmnoHeHThl Fz = 238.01, ato
3HadyeHne N KOHTPOSIbHOM TOYKM DbISIO NOACUYNUTAHO paHee.

Hadano obobweHHon CK oTobpaxaeTcs.

=
Case/Set l Fx | Fy I Fz | x I My l Mz | =
5C1 StructureDEFAU... I 0. | 0. | 186.22 | -0.035266 | 15274, | 0. |
Rigid Aerodynamic
- 3] x|
Loads
Case/Set I Fx l Fy I Fz | Mx | My | Mz | =
$C1 StructureDEFAU... ] 0. ] 0. | 51.79 ] -0.0086159 I 37989 ] 0. |
Qutput Coordir
Ret ot (oo Elastic Increments

Output Coordinate System: Coord 16

Ref Point (Coord 0): [105.25100, 30.03150, -23.61330]

Save
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[lpumep: KOHCTPYKUUA Kpbina

CyMmmMmupoBaHue
OTHOCUTESTBHO

FLDS120 Section 5.5, June 2002 S5.5-66 MSD\SOFTWARE
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KOHCTPYKUMA Kpblna: nonepeyHasa cuna
BAOJIb NIOH)XEpPOHa

S Condition--Component--Region:
SB'\gT PIOt fOf reglon' SC1 StructureDEFAULT, Al:Static Subcase—Fz—wing_3
wing_. SC1 StructureDEFAULT, Al:Static Subcase—Fz—wing_3
4500.
L Rigid Aerodynamic
Rl — / Loads
T 22850, 1
c
e
1500. E \
i M
750. e S
L 7 216 432 648 86.4 108. 130,
X Location (Integration Axis)

Elastic Increments

FLDS120 Section 5.5, June 2002 S5.5-67 MSC\\SOFTWARE
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KoHCTpYKLMA Kpbina: U3rmOHbIN MOMEHT
BAOJb JIOHXEepPOHa

Elastic Increments

\

SBMT Plot for region: Condition--Component--Region:

SC1 StructureDEFAULT, Al:Static Subcase—My—wing_3

Wing—-S SC1 StructureDEFAULT, Al:Static Subcase—My—wing_3
0. l ﬁ,
" /F’—

-35000. //’”
M 7] /

-70000. /’ .. )
[n]
non Rigid Aerodynamic
e~ B
: Loads

-140000. .

-175000.

210000 _ghe 216 432 648 864 108, 130,

X Location (Integration Axis)
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KoHCTpYKLMA Kpbina: KPYTAWMNA MOMEHT
BAOJb JIOHXEepPOHa

Elastic Increments

N\

S Condition--Component--Region:
SBI\gT PlOt fOl' reglon. SC1 StructureDEFAULT, Al:Static Subcase—Mx—wing_3
wing_ SC1 StructureDEFAULT, Al:Static Subcase—Mx—wing_3
0.
-15000.
M -30000. 1
m k:
e -45000. 15 L .
Do - Rigid Aerodynamic
= . fﬂ_/ \
U Loads
90000 - gig 216 FER) 648 864 108, 130,
X Location [Integration Axis)
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KoHCTyKUMA Kpbina: 00600LweHHana cuna

«XecTkaa» + «ynpyras» coctasnawowasa Fz = 4829.7 Ibs, ato
3Ha4YeHne COOTBETCTBYET paHee Nosiy4eHHOMY 3HaYEHMUIo NS
a’poaAnHaMn4eCcKon KOHTPOMbHOW TOYKM KpblSa.

[ Load Summation il | - ID Ill
Case/Set | Fx | Fy | Fz | Mx l My | Mz | J

5C1 StructureDEFALU... | 0. | 0. | 43538 | -36925. | -1 9336E+5 | 0. |
]
: CaszelSet | Fx I Fy ] Fz I Mx I My | Mz | =
L |[zet StruciureDEFAU...l 0. I 0. l 4759 I -15591. | 28959 | 1684 .4 |

Output

Ref Poi || «

[ Output Coordinate System: Coord 17

[ Ref Point (Coord 0): [ 105.25100, 30.03150, -23.61330]

FLDS120 Section 5.5, June 2002
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JKCNOPT AaHHbIX O HarpPyXeHHOM
COCTOSIHUM

Onuusa Import/Export B rmaBHOM MEHI0 NO3BONSAET
9KCNOpPTMUPOBaTb AaHHble O BCEX CTPYKTYPHbLIX Harpyskax,
NOfy4YeHHbIX MPU pacyeTe Ha CTaTUYECKYHO asapoynpyrocTb.

®parmeHT .bdf cogepxalumin gaHHble 0 Harpy>XeHHOM

COCTOSIHUM MOXET ObITb UCNONb30BaH Angd pacyeTa CTaTuku
(SOL 101).

MoryT 6bITb 9KCNOPTUPOBaHbI Criegytowme Harpy3sKku:
+ Rigid Component: Rigid aerodynamic loads

+ Elastic Component: Elastic increments

+ Inertia Component: HepunanbHble Harpy3ku

(Rigid + Elastic — Inertia) 310 ypaBHOBeLLaHHbIE HArpPy3KMu.

FLDS120 Section 5.5, June 2002 S5.5-71 MSC\\SOFTWARE
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BblbpaTb Export...
Select Result Case(s)
Select Result Quantity

MoMeHTbI u/nnu conbl

Rigid u/vnu Elastic u/vnu Inertial
3apatb Output File Name ...
Yb6patb rano4dky Write Nodes

Apply

File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities
IERSRofhifk |66 |B@ews
& | | & = | % .I
Geometr: Elorngote adciBre rActoviale Oronovtige | mzd Cacee Fields Aralysis Rl
bibpatb Import/Export \

ﬁiiiiiiié%%;%

Action: Export ¥ |
Ohject: Load Set ¥ |
Method: Resutts ¥ I

N

T IR IAEEL]

(EE[x - - x<~ D& +]

Select Result Case(s)

<

Select Result Quantity

Aeroelastic Forces, Nodal Rigid Comy ~

Aeroelastic Moments, Nodal Rigid Col

Aeroelastic Restraine(li Forces, Nofi_vj
»

<

Load Set ID List:

K

—Flight Loads Dynamics
" Aero Modeling

(" Aerodynamics
(" Aeroelasticity
(" Results Browser
¢ Import/Export
(" Options

MSC

—Import/Export
Import... I

| Export... I

Select Fil - =] x e -
= I=IES N Output File Name ... Msc\\;\s %9,
Look in: | 3 p2007 _test 1] « @k B 1 |/ Selected File: Q OFTW ABE
" fds S Ads b S Flds_Fswi (1 - STMELATS g
=] 2mass bdf N Ads.db |s#] Ads_Fswir 3 > . ; Tt
EE;j 2mass_freq.bdf %] fAds.db.jou r_'Ej Ads_FSwir Fl'ghdt?ads and Dynam‘cs
:E;l 2mass_freq_rand bdf KRﬁds_ﬂutter.db [‘_—il Ads_FSwir @e Nodes
Xcourse_check.db % Ads_Autter db jou %’I Fldsxdbatt = =
|ij course_check.db.jou E] Flds_FSwing_class_file.bdf.err @ Fswtwo.dat select Croups...
_. i'—:j dynamics.txt E‘Ej Flds_FSwing_class_file.bdflog ]:é] fswtwo.dat [F— Number Selected: i}
| | o
File name: balanced_loads.bd 0K
e name:  [balanced_loads. b I i I ’Wl
Files of type: |Files ] =l Cancel |
FLDS120 Section 5.5, June 2002 S5.5-72 MSC \ SOFTWARE
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JKCNopT Harpy3okK: npumep .bdf

$ _______________________________________
$ MSC.Nastran External Loads File created by MSC.FlightLoads
$ version 2001.0.2 on 18:46:38 at 17-Aug-01.
$ Extracted from MSC.Patran database:
$ C:\tony abbey\training material\FLDS\trainer ac\ja flutt pk.db
$ MSC.Patran 2001 r2
$ _______________________________________
CEND
SUBCASE 1
SUBTITLE=Al:Static Subcase
LOAD = 1
BEGIN BULK
$ ( Aeroelastic Forces, Nodal Rigid Component )
FORCE 2 510 0 1. 0.+0 0.+0 6.710197
FORCE 2 531 0 1. 0.+0 0.+0 4.787435
FORCE 2 546 0 1. 0.+0 0.+0 12.40505
FORCE 2 561 0 1 0.+0 0.+0 9.190941
S ( Aeroelastic Restrained Forces, Nodal Elastic Component )
FORCE 3 510 0 1. 0.+0 0.+0 .7241759
FORCE 3 531 0 1. 0.+0 0.+0 .3625956
FORCE 3 546 0 1. 0.+0 0.+0 1.388873
FORCE 3 561 0 1 0.+0 0.+0 .8576363
S ( Aeroelastic Restrained Forces, Nodal Inertial Component )
FORCE 4 1 0 1. 4.0520-90.+0 425.0656
FORCE 4 2 0 1. 0.+0 0.+0 211.9077
FORCE 4 3 0 1. -9.53-110.+0 300.0463
FORCE 4 4 0 1. -2.38-110.+0 75.01158
LOAD 1 1. 1. 2 1. 3 =1,
ENDDATA
. PN
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Action: Export v :ﬁ
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M - = XA pna+]

énm ycTtaHoBreHa ranoyka Write
Nodes

To cTaHOBUTCSA OOCTYMHOW ONuus
Select Groups

Y3nbl aTUX rpynn 6yayT Toxe
aobasneHbl B pparmeHT hanna.bdf

/

=

[ Existing Groups ]

‘ Fitter | ‘

Select

clspar = |
default_group

wing

wing_exposed

wing_mass_spcs

Select Result Case(s)

SC1 StructureDEFAULT, A1:Static = - |

Select Result Quantity

—Flight Loads Dynamics

" Aero Modeling MSED
(" Aerodynamics
(" Aeroelasticity

(" Results Brovwser

¢ Import/Export

S
4| | »

Aeroelastic Forces, Nodal Rigid Comp +
Aeroelastic Moments, Nodal Rigid Co

<

Load Set D List:

Aeroelastic Restrained Forces, Nodal v|
»

(" Options
—Import/Export
Import... I
| Export... I

|1

Output File Name ...

Selected File:

K= I

@e Nodes

MSC { SOFTWARE
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| Select Groups...
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Apply l Cancel
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Acnonb3oBaHMe aKCNOPTUPOBAHHbIX

AdHHbLIX O Harpy>eHHOM COCTOAHUU

JTarbl UCNONb30BaHUA IAKCMOPTUPOBAHHbLIX AAdHHbIX O
HarpyxxeHHoM COCTOAHUMN .

*

*

2

Cospgatb HoByto 6a3y gaHHbIx MSC.Patran
BeibpaTtb Structural Preference

mnopTupoBaTtb CTPYKTYPHYLO CETKY 13 danna .bdf, ncnonbzosaHHoro ong
pacyeTa aspoynpyrocTu

mnopTupoBaTtb JaHHbIE O HArpy>XeHHOM COCTOAHUM N3 oparmeHTa .bdf
(OpumeyaHue: He gonyckaTb COABUT Y3NOB UMW CO34aHNe HOBbIX)

3apaTb HOBbIE FPaHUYHbIE YCNoBUS (3TO MOryT ObITb NOBbIE NPOM3BOSIbHbIE
cTaTU4eCKM onpeerieHHble CBA3N, Tak Kak Harpy3ku cbanaHcmpoBaHHbI Mo
ornpenesieHHnIo)

3anycTuTb NiMHenHbIN ctatudeckun pacyeT (SOL 101) koTopbIn cogepXuT
WKECTKMEY, «YNPUrne» u nHepumnarnbHblie COCTaBNSAKLLNE H arpy3okK
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Acnonb3oBaHMe aKCNOPTUPOBAHHbIX
OAHHbIX O HarpyxeHHOM COCTOSIHUW

[pyrne BO3MOXXHOCTH:

+ Harpy3skun moryT 6bITb NPUNOXEHbLI N HA NepeopneaeneHHyYo
CTPYKTYPHYHO CETKY,COAEpKaLLlyt0 Takne e HoMepa Harpy>KeHHbIX
y3r0oB. OTOT TEXHUYECKUI NpuemM MoxeT bbITb yaobeH ans
Pa3BUTUS KOHCTPYKLIN.

+ VHepumanbHble cocTasnsowme moryT 6biTb The inertia terms can
be left out to assess the effect of ignoring inertia relief.

Care must be taken not to invalidate the idealisations
made in the initial analysis.
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AapoauHamuyeckas u aapoynpyras 6a3bl
OaHHbIX

[Mpn panbHenwnn pacyete banaHCUPOBOYHbIX CNyYaeB MOXHO
NOBTOPHO MUCMNOMNb30BaThb CYLLECTBYHOLLNE a3poanHaMnUYeckme u
aspoynpyrue 6asbl AaHHbIX. ITO cAenaeT pacyeT 3Ha4YnUTENbLHO
gellesrne.

CyLLecTBYOLWYHO aspoanHamMmnyeckyto 6asy JaHHbIX MOXHO
MOBTOPHO UCMONbL30BaTb C KOHEYHOW NI HeQOPaboTaHHON
CTPYKTYPHOWN MOLENbIO.

Aapoynpyryto 6a3y gaHHbIX MOXHO UCMOSIb3X0OBaTb €CIN
N3MEHWNNOCL pacnpeneneHne macc, KOTopoe He3HaYNTENbHO
BNUAET HA U3MEHEHME NpUpaLLEHNS a3poanHaMUYECKUX CUTT.
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Co3aaHue 0a3 gaHHbIX

ﬁonycmm MB Hy>OaeMcsi B

OaHHbIX.

Hayanom pacyeTa

AEDB daunbl

NMOBTOPHOM UCIOJ1b30BaHNA bas3

YctaHoBuTe ranodky SAVE NEW
DATA u Aeroelastic Data nepen

Tenepsb, Korga 6yaeT 3anyLyeH
pacyerT, byayT co3gaHbl ADB u

~

)

ts1
Entire Model

Aero:
Structure:

Aeroelastic Model |

[ Target Aero File Name

Look in: IJ trainer_ac

K

x| ¢ BckEr

[#lnew_fsd MASTER

[#]ts1_144 MASTER
[#1ts1_configl_modes MASTER
=] wing_structl_opt.MASTER

File name:

Files of type: IFiIes {“master'}

_v_l Cancel

M SAVE NEW DATA

Aerodynamics Data = ON

v Aeroelastic Data

materiahFLDSrainer_aciwing_fuse_tail aedb .1

Solution Type
Static Aeroelasticity ~ |

Method

Flexible Trim ¥ |

File Name...
/;ée File(s) N
materiahFLDS\rainer_ac\wing_fuse_tail.adb.1 =] \|\ Target Databases. .. I

I REUSE DATA

Add Aerodynamic. ..

Selected Eiles

Job Description

MSC Nastran Aeroelastic job =
created on 06-Jun-01 at

materialhFLDSrainer_aciwing_fuse_tail. master.1 New: YES
5 Reuse: No

‘ | » I_I
Subcase Create. .. I
Subcase Select. .. |

Add Aeroelastic I
Existing Jobs. .. |

=l Job Name
[wing_fuse_tail

FLDS120 Section 5.5, June 2002

4 _’_I 17:36:02 B
Job Parameters. .. |
Delete |
o | e Run | Cancel I
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Co3naHue 60a3 gaHHbIX: kKomaHAabl FMS

S Aero DB FMS Statements

ASSIGN MASTER='wing use tail.master.l’
ASSTIGN ADB='wing_fuse_tail.adb.l'

INIT ADB

ASSIGN AEDB='wing fuse tail.aedb.l'
INIT AEDB

$ Static AeroElastic Analysis

SOL 144

FECHO = NONE
AECONFIG =
SUBCASE 1
$ Subcase name levell
SUBTITLE=Default
SPC = 2
DISPLACEMENT (SORT1, REAL)=ALL
SPCFORCES (SORT1, REAL)=ALL
STRESS (SORT1, REAL, VONMISES, BILIN)=ALL

tsl

TRIM = 1

AESYMXZ = Symmetric
AESYMXY = Asymmetric
SUPORT1 = 1

AEROF = ALL

APRES = ALL

TITLE = MSC.Nastran Aeroelastic job created on 06-Jun-01 at 17:36:02

/~ Onepartopsbl INIT 1 ASSIGN B N\
FMS statements Tenepb
onpeaenstoT Yyto 6yayT co3gaHbl
ADB un AEDB dhannel ¢ Ha4ana
3anycka

\ 4
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[ToBTOPHOE MCNOMb30BaHMe 6a3 AaHHbIX
/ Mogenb nepesanyckaercs ¢ \ =

AOMONHUTENBHbLIM PaCYETHbLIM ™ SAVE NEW DATA
ccriyyaem, npeaBapuTesibHo Aerodynarmics Data = ON
yctaHoBuTb ranoyky REUSE DATA e

ADD,B AEROELASTIC BbIbpaTb
Ga3y gaHHbIX (NogknyaTbcsa cpasy
Ko6e 6a3bl ADB n AEDB) J Create File(s)

Eile MNarme I

IEEEEE————————
[ Select Aerodynamic MASTER File ) 5 | = |_>S_| o )_l—'J

[

Lookin: |3 trainer_ac [t il ¥ REUSE DATA

#lnew_fsd MASTER ]

[=lts1_144 MASTER
[#lts1_configl_modes MASTER Add Aerodynamic. .. d Aeroelastic. .. |

) wing_fuse_tail.master. 1 ‘
=lwing_fuse_tai_cs2 MASTER Selected Files
[#lwing_struct1_opt. MASTER BOTH:C:Mony_abbey\training_materialFLDS trairksl

Files of type: lFiIes {*master?} ZI Cancel |

File name:

=
«| | »

o |
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[ToBTOPHOE MCNONb30BaHNe 6a3 AaHHbIX:
komaHabl FMS

S Aero DB FMS Statements
ASSIGN ADB 1='wing fuse tail.master.l'

$ Static AeroElastic Analysis
SOL 144
CEND

ECHO = NONE

AECONFIG = tsl

SUBCASE 1

$ Subcase name level2 pullup
SUBTITLE=Default
SPC = 2
DISPLACEMENT (SORT1, REAL)=ALL
SPCFORCES (SORT1, REAL) =ALL
STRESS (SORT1, REAL, VONMISES,BILIN)=ALL

TRIM = 1

AESYMXZ = Symmetric

AESYMXY = Asymmetric

SUPORT1 = 1

AEROF = ALL

APRES = ALL

DBLOCATE LOGICAL=ADB 1 WHERE (DBSET='ADB' or DBSET='AEDB') $

TITLE = MSC.Nastran Aeroelastic job created on 06-Jun-01 at 17:36:02

MepemeHHble DBLOCATE n
ASSIGN B FMS statements Tenepb
onpeaenstoT YTo 6yayT NOBTOPHO
ncnonb3oBartbcs 6a3bl ADB n AEDB
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[ToBTOpPHOE MCnoNb3oBaHUe 6a3 faHHbIX :
CHW)XEHMe 3aTparT

[Tony4nTb gaHHbIE 006 BpemMeHun 3atpadeHHom CPU
Ha pacyeT MOXHO 13 panna .f04. 3aecb oTobparkeHo
BpeMs, NoTpavyeHHOEe Ha pacyeT KaXXgoro Moayns
DMAP B Nastran.

Bpemsa notpadeHHoe Ha pacyeT moayna B AESTAT
NepBOM Crny4ae 3Ha4ynTernbHO Dornblle, YeM BO
BTOPOM.

Bpems notpayeHHoe Ha pacyeT AESTAT oTHocuTes K
3aTtpartam Ha Kaxabl pacyeTHbIN Yny4yau.
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Initial Trim Case

12:01:19 0:14 269.0 0.0 7.8 0.0 AESTAT 91  (S)AESTATRSBEGN

12:01:19 0:14 269.0 0.0 7.8 0.0 AESTATRS58 AELOOP BEGN

12:01:19 0:14 269.0 0.0 7.8 0.0 AESTATRS66 MAKETR BEGN

12:01:19 0:14 271.0 2.0 7.8 0.0 AESTATRS77 TRNSP  BEGN

12:01:19 0:14 281.0 10.0 7.9 0.1 AESTATRS97 ADD

12:01:19 0:14 281.0 0.0 7.9 0.0 AESTATRS98 ADD

12:01:19 0:14 281.0 0.0 7.9 0.0  AESTATRS99 ADD |_|pl/l nepBoM pacyeTe oaHOoro

cnydas 6aJ'IaHCI/IpOBKVI 3aTtparthbl

12:01:38 0:33 485.0 1.0 24.3 0.0 SEDRCVR 598 pec | CPU Ha AESTAT coctaBunu 24.3 —

12:01:38 0:33 485.0 0.0 24.3 0.0 SEDRCVR 600 DBC

12:01:38 0:33 485.0 0.0 24.3 0.0 SEDRCVR 601 pec | 7.8 = 16.5 secs

12:01:38 0:33 487.0 2.0 24.3 0.0 AESTAT 120 (S)PRTS

12:01:38 0:33 487.0 0.0 24.3 0.0 PRTSUM 27 PROJV

12:01:38 0:33 487.0 0.0 24.3 0.0 PRTSUM 28 DBDICT BEGN

12:01:38 0:33 487.0 0.0 24.3 0.0 PRTSUM 29 PRTPARM BEGN

12:01:38 0:33 487.0 0.0 24.3 0.0 AESTAT 121 EXTT BEGN

Reusing the aedb for 2" trim case:

12:17:09 0:09 212.0 0.0 5.1 0.0 AESTAT 91  (S)AESTATRSBEGN

12:17:09 0:09 212.0 0.0 5.1 0.0 AESTATRS58 AELOOP BEGN

12:17:09 0:09 212.0 0.0 5.1 0.0 AESTATRS66 MAKETR BEGN

12:17:09 0:09 213.0 1.0 5.1 0.0  AESTATRS317 MPYAD  BEGN * I"Ipm BTOPOM pacyeTe

12:17:09 0:09 214.0 1.0 5.1 0.0 AESTATRS318 MPYAD  BEGN

12:17:09 0:09 214.0 0.0 5.1 0.0 AESTATRS319 TRNSP  BEGN OOHOro criy4dad

12:17:09 0:09 214.0 0.0 5.1 0.0 AESTATRS320 MATMOD BEGN
BGanaHcupoBKK
NOBTOPHO

12:17:11 0:11 242.0 0.0 6.8 0.0 AESTAT 120 (S)PRTSUM BEGN *

12:17:11 0:11 242.0 0.0 6.8 0.0 PRTSUM 27 PROJVER BEGN |/|C|'|Oﬂb3OBaJ'||/|Cb 6a3b|

12:17:11 0:11 242.0 0.0 6.8 0.0 PRTSUM 28 DBDICT BEGN

12:17:11 0:11 242.0 0.0 6.8 0.0 PRTSUM 29 PRTPARM BEGN AaHHbIx AEDB 1 ADB,

12:17:11 0:11 242.0 0.0 6.8 0.0 AESTAT 121 EXIT BEGN u 3anaTbl CPU Ha
AESTAT cocTtasunu 6.8
-51=1.7c

%
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[lononHuTenbHbIE MadHEeBPbI

[na nccnenoBaHus peakuum TaHraxa Mbl MOXEM
MCNonbL30BaTb HOBbLIM HAOOP cny4Yaes banaHCUPOBKN,
NOBTOPHO ucnosnb3ys 6asel AEDB and ADB:

Cnyuam Yron OnepeHune YrnoBas Yrnosoe YckopeHue

aTaku CKOpPOCTb NO | YCKOpeHue

TaHraxy Nno TaHraxy
Pe3kun nogbem free 35 deg 0.0 free 19
PaBHOMEpPHbIN free 35 deg free 0.0 19
noabLem
MepTBas netns c free free 0.288 rad/s 0.0 69
yCKOpeHnem 69
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[ononHuTenbHble MaHeBpbI: NPUMeYyaHue
K BBOAMMbIM AaHHbIM

Pe3knn nogbem:

+ OnepeHne oTKNOHEHO Ha 35 rpagycoB, MTHOBEHHAs! CKOPOCTb MO
TaHraxy 0.0

[TOCTOAHHBLIN NOOBLEM:

+ OnepeHne oTKNOHEHO Ha 35 rpagycoB, MTHOBEHHOE YCKOPEHME MO
TaHraxy 0.0

MepTBas neTna ¢ ycKkopeHuem 6g:

+ CKOpOCTb NO TaHraxy BbIYUCNSETCA U3 NPEANOSIOXKEHNSA YTO
OBUraemcsi Kpyry ¢ NnoCTOAHHOW CKOPOCTbLIO, U3BECTHA Harpy3ka B
HUXXHEWN TOYKE N CKOPOCTb

a = qg°R| a g
—=n-1)2=g¢q
V' = gR V V
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[leTnA: BBOAUMbIE AaHHbIe

cnonb3yroTcsa cneayowmne gaHHbIe:

+ CkopocTtb V: 6697in/s

+ [leperpyska: 6

+ YckopeHue cBoO6OAHOro NageHus: 386in/s?
Torpa:

+ YCKOpPEHME Mo TaHraxy: g = 0.288rad

+ bespa3smepHoe yckopeHune no TaHraxy:qc/2V = PITCH = 0.002
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[ononHuTenbHbIe MaHEBPbI: Pe3ynbTaThl

Cnyyam Yron atakn | OnepeHue YrnoBas YrnoBsoe YckopeHue
CKOpOCTb yCKopeHue
Mo TaHraxy | Mo TaHraxy
Peskuii nogbem -1.63 deg 35 deg 0.0 280 deg/s? 19
PaBHOMEpPHBbI -8.24 deg 35 deg 393 deg/s 0.0 19
noabem
MepTBag neTns c 16.04 deg -4.87 0.288 rad/s 0.0 69
YCKOpPEHMEM 6g
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Pe3kun nogbem: obcyxaeHue

PacueT gaet oTHOCUTENbHOE 3HAa4YEHUE YCKOPEHUSA MO TaHraxy,
KOTOPOE OTNINYaEeTCs OT HYNEBOro 3Ha4YEHMSA. OTO O3HAYaAET YTO
npeacTaBrneHHbIN DanaHCMPOBOYHbLIN PEXNUM HE SIBNSIETCS
MIHOBEHHbIM PEXUMOM. Takum obpa3omMm Mbl BUOAUM YTO
aspoanHaMmnYecKoe HarpyXeHme ypaBHOBELLEHO BIUAHNEM
cocTaBnsoLen 6ornbLLION NOABLEMHOW CUNMbI ONEPEHUSL.
banaHcupoBKa nony4unack Ha oTpuuaTernbHOM Yrie atakm U npu
NpPaKTUYECKN MOSTHOM OTCYTCTBUM Harpy>XeHus Ha Kpblrie. CMoTpu
CIeayoLLyo CTpaHuLy.

AcHo, uTo It is obviously not realistic for the canard to be input so
abruptly and the aero loading to redistribute so rapidly whilst
maintaining 1g.

FLDS120 Section 5.5, June 2002 S5.5-88 MSC\\SOFTWARE

sssssssssssssssss



Pe3kun noasvem: gechopmauum un

fnaBrieHue

MSC.Patran 2001 [1055] 07-Jun-01 13:29:39

Fringe: SC1TS1 DEFAULT, A1:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component-(NON-LAYERED)  9.32+000
Deform: SC1TS1 DEFAULT, Al:Static Subcase: Displacements, Translational

8.40 +000

7.47+000 |
6.55+000

562 +000l

4.70+000—

3.78+000

2.85+000

1.93+000

default_Fringe :
Max 1.02+001 @Nd 102019
Min -3.62+000 @Nd 106009
default Deformation :
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PaBHOMEpPHbIN NOABLEM: 00CYyXaeHue

Yrnoeaga CKOPOCTb NO TaHraxy B bespasmepHoOM Buae
onpenaenanacb 13 Bbllle npusegeHHoON opMYyIibl.

qc YrnoBasi CKOpocCTb no TaHraxxy =0.0486 *2 * 6697 /95
2V = 6.85 rad/s = 393 deg/s

PelleHne gano OTHOCUTENbHYHO YIMOBYH CKOPOCTb MO TaHraxy.
Takum obpasom Mbl BUOAUM YTO adpOaMHaAMUYECKOE HarpyXeHue
YPaBHOBELLEHO BIIUSAHNEM COCTaBNAOWEN 60NbLLON NOABEMHON
cunbl onepeHnsa. banaHcnpoBka nonydunack Ha oTpuuaTenbHOM
yrne atakm n npu npakTuyecku NosTHOM OTCYTCTBUU HarpyXeHua Ha
Kpblne

The trimmed state shows a large lift component from the canard
balanced by the negative angle of attack and a net download on the
wing. This is seen on the next page.
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Steady Pull Up: pecdhopmauum n paBnexHue

MSC.Patran 2001 [1055] 07-Jun-01 13:53:28 6.25+000,

Fringe: SC1TS1 DEFAULT, A1:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component-(NON-LAYERED)  5.67+000
Deform: SC1TS1 DEFAULT, Al:Static Subcase: Displacements, Translational 5.09+000
4.51+000
3.92+000

3.34+000

2.76+000}

2.18+000
1.60+000
1.02+000

4.39-001
-1.41-001
-1.22-001
-1.30+000
-1.88+000
-2.47+000
g X default_Fringe :

"\\ i Max 6.25+000 @Nd 103001

‘J\--H_ Min -2.47+000 @Nd 106001
default Deformation :

FLDS120 Section 5.5, June 2002 S5.5-91 MSD\SOFTWARE

SIMULATING REALITY



[leTna: obcyxaeHue

Takum obpasom Mbl BUOAUM YTO adpOaMHaAMUYECKOE HarpyXeHue
YPaBHOBELLEHO BIIUSHNEM COCTaBnAOWEN 60NbLON NOAbEMHON
cunbl onepeHnda. banaHcupoBka nony4dunachk yrne atakm paBHom 16
rpagycoB U Mpu NPaKTUYECKU NONMHOM OTCYTCTBUWN HArpy>XeHus Ha
Kpblne

The trimmed state shows a large lift component from the wing
produced by 16 degrees angle of attack and a balancing —ve
incidence on the canard. The high Cl term needed is reported, note
the values are given in both Wind and Body axis

BODY CZ 1.227798E+00

WIND CL 1.180137E+00
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[leTnsa: pechopmauunm u AaBneHus

MSC.Patran 2001 [I055] 08-Jun-01 10:57:57 1.38+001
Fringe: SC1TS1 DEFAULT, A1:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component-(NON-LAYERED)  1.28+001/88
Deform: SC1TS1 DEFAULT, Al:Static Subcase: Displacements, Translational

1.19+001—

1.10+001_|

1.01+001
9.20 +000l

8.29+000—|

\Z Y default_Fringe :
, Max 1.38+001 @Nd 108021
“ Min 7.32-002 @Nd 118032
default Deformation :
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