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JTanbl pacyeTa

MnopT cTpyKTypHOM Modenun n3 6asbl AaHHbIX.
CospgaHue rpynn y3noB CTPYKTYPHOW MoZesniv Ans CrjanHoB.
CosgaHue reomeTpumn ans aspoanHaMmnyecKkmnx noBepxHOCTEN.
3afaHune rpaHUYHbIX YCIOBUIN - YCITOBUN CUMMETPUN MOAESN.
CosgaHune ycrnoBumn HarpyXeHus anga rpaHuYHbIX YCroBUN.
CosgaHne aspoamHaMmnYecKnx NOBEPXHOCTEN NS Kpblia U ONepeHuns.
3aflaHne ornepeHusi B Ka4eCcTBe opraHa yrnpasSieHUs.
CBA3b CTPYKTYPHbIX MOLENEN Kpbifla N onepeHusi nocpeacTBoM
CrnfanvHOB C a3pOoaMHaAMMNYECKUMN MOLENAMMN.

9. 3apaHue ycnosun 6anaHCUMPOBKU N 3anyCcK pacyeTa.
10. WVccnepoBaHue MosyyYeHHbIX NPOn3BOAHbBIX YCTOUYMBOCTM.
11. WccnepoBaHue nosiydeHHOW aspoanHaMMUYeCcKon Harpy3km u
pe3ynbTUpYyoLLEN CUIbI.

©ONO O WDND =
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OnucaHue 3agayn

[MpenctasneHa moaernb J1A ¢ KpblnomM obpaTHOM CTPENOBUAHOCTH
N onepeHmnem, nmetoLlas NpoaonbHy cumeTputo. [loxoxasa
moaenb JIA hal144a onncaHa B NASTRAN Aeroelastic Handbook,
Pasnen 7. OcHoBHOe oTnu4yne atom moaenu ot ha144a
3aKMNK4YaeTca B TOM YTO KPbINO U onepeHne npeacTaBreHHbl B
Buae obono4vek, 4To sABNseTcs boriee KOPeKTHbIM, YeM B BUE
©anok.

4 pac4yeTHbIX cryyas Ansa pacyeTa ynpyron 6anaHCMpOBKM B
MMOCKOCTU TaHraxa npuBeaeHbl HUXe:

o [leperpyska 1G npu nonete Ha mManon CKOPOCTM U BONbLLIOW BbICOTE
o [leperpyska 1G npu cBepx3BYKOBOM MOJSIETE HA Marion BbICOTE

o [leperpyska 1G npu cBepx3BYKOBOM MOSIETE HA BONbLLUON BLICOTE

o [leperpyska 4G npu pe3kom BepTUKANIbHOM MaHeEBpE

FLDS120, Section 5.2, June 2002 594 MSC A SOFTWARE
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HacTpouku pacyeta
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UMnopT CTPYKTYPHOU Mopenu
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Apply
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e = 0 Object: Model ¥
Look in: | ‘=3 FlightLoads ~| &« @ ek E- —I
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CTpyKTypHasa moaenb
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OTOOpP: ATb METKMU

(& /

FLDS120, Section 5.2, June 2002 MSC A\ SOFTWARE

uuuuuuuuuuuuuuuuu



CTpyKTypHasa moaenb: NOSACHEHUA
GAer noKa3aHa \

CTPYKTYpHas
MoAenb, cocTosiLas
M3 KOHCONK
onepeHus (nanee
onepeHne), KOHCONu
Kpbina (ganee
KPbISio) 1
c¢rozensixka.
OnepeHune n Kpbino
COCTOAT U3 Lumped Mas
060Mn0o4YeYHbIX
3N1eMeHTOB, a
¢rozensik coctTonT

—
M3 6anoYHbIX [~ \
3MEeMeHTOB. ™~ "
ToyeuHble Macchbl AN
pacnosoXxeHbl Ha .
KOHCOSMMU Kpbina n \\
cdrosensixe. T A o—alh—a-dX A e
OnepeHne nmeet
Maccy, BblpaXXeHHYH " \
yepe3s CBOUCTBA
060mM0oYeUHbIX Canard Wing
31eMEHTOB.

= /
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Method: Select Entity ¥ |

Existing Group Names

Fitter [~

default_group
wing_spline_nodes
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i

MNewy Group Name
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[~ Unpost &ll Other Groups

Group Contents:
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KOS.D,aH ne

reoMeTpu4ecKnx
NJIOCKOCTeun

Onsa Havyana co3pgagum
TOYKM ANSA NNOCKOCTH

Kpbina
Bongute B MmeH1o0

“‘Geometry”.

Bbibepute “Action”,
“Object” n “Method” -
Create, Point, and XYZ.

Boibepute “Refer.
Coordinate Frame” - “Coord
0.”

Beeaute koopauHatbl [25,
0, 0] ona nepBOWN TOYKM.

[35, 0, 0] - ons BTOpOMn
TOYKMN.

[1ns ocTanbHbIX TOYEK
Kpbina - [23.453, 20, 0],

\[13.453, 20, 0].
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Point ID List
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Refer. Coordinate Frame
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.4 Load/Boundary Conditions
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O61vekTbl Bulk Data : cBA3u

Hwxxe npuBeneHa kapTa cBA3eun ons
NASTRAN, koTopas Obina cozgaHa B
PATRAN.

/KapTa SPC1 onpegensieT MHOXeCTBO
TOYeYHbIX cBs3en. SID — nopsgkoBbIN HOMEP,
C — cteneHun cBobogbl u G# - Homepa y3roB,
Ha KOTOpble HaKnaablBalTCA OrpaHNYeHns
nepemMeLLeHni.

\

~

YacTtb BxogHoro cdhanna gana NASTRAN

GRID 363 26.7783 1.25

0.

)

FLDS120, Section 5.2, June 2002

GRID* 364 27.5

-5.57318-6

W 0.

S Toads for Toad Case : Constraints

SPCADD 2 4 ©

$ Displacement Constraints of Load Set : fix 246

SPCL 4 40 20 27 93 29 100
$ Displacement Constraints of Load Set : fix 1

SPC1
$ Loads for Load Case : constraints

$ Aeroelastic Model Parameters
PARAM AUNITS 0.031081
$
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O61vekTbl Bulk Data : cBA3u

Hwxxe npuBeneHa kapTa cBA3eun ons
NASTRAN, koTopas Obina cozgaHa B
PATRAN.

KKapTa SPCADD onpegensieT MHOXeCTBO \
TOYEYHbIX CBSA3EM KaK COBOKYMHOCTb MHOXECTB
TOYEYHbIX CBSA3EN, onpedeneHHbIX B 06bekTax
SPC nnun SPC1. SID — nopsagkoBbIn HOMep,
S# — Homep obbekToB SPC nnn SPC1.

YacTtb BxogHoro channa ana NASTRAN

\ J

FLDS120, Section 5.2, June 2002

GRID 363 26.7783 1.25 0.

GRID* 364 275

=5.57318-6

* 0.

$ Loads for Loa_g@se L@straints

SPCADD _—— I ©

$ Displaent Ca raints of Load Set : fix 246

SPC1 = 246 90 97 98 99 100
$ Displa t Constraints of Load Set : fix 1

SPC1 1 90
$ Loads for Load Case : constraints
$ Aeroelastic Model Parameters
PARAM AUNITS 0.031081

$

S56.2-19

MSC A\ SOFTWARE

sssssssssssssssss



To 4YTO NONy4YMnocChH

[ 4MsC.Patran i (Ol x
=lol x|

File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities }«
LEESRe /R FES S Sdes 0 @QARXE @5 %[ 5ood 5 b e G at|[4 L~ B Q0]
EY = 2 =] @ & & B 2%

Geometry Elements Loads/BCs Materials Properties Load Ca...  Fields Analysis Results Insight XY Plot  Flight Loy,

Tenepb Mbl MOXeM
ABUraTbcsa aanee.

CBepbTe CBOKO Mofernb C
KapTUHKOM cnpasa

FLDS120, Section 5.2, June 2002 S5.2-20 MSC A\ SOFTWARE

uuuuuuuuuuuuuuuuu



HoBbIX THN pacyeTa:

a3poynpyrocTb
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" Options
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Model Management...
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ad pOAVI HaMmuuyec KOﬁ Reference Coord System Span Mesh: Uniform ¥ I =i Action: Create ¥ | =
CeTKM Kpblina. {oord0 Object LifingSurtace ¥ |
Beeaute “Surface Starting Element ID [ Method  ExistingSurface ¥ |
Name” — “lS_Wing.” |11OO L 1 1 1 ] —_—
Interference Group ID
Tenepb HaBegute [ e S E
KypCop U1 LUEeJNIKHUTEe Ha R
Surface 2, 3aTtem Associated Bodies t
HaxmuTe “Mesh [E58] 1
Control”. = T
Beibpatb ceTky 8 x 4. Existing Surfaces...
Ha)KaTb Ok Surface Name
Bbibpatb “Optional . [ s _wing
Data”. K| »rJ
Bbl6paTb Coord 0 kak Chord Mesh: Uniform vl Isf:erz::iji"g Sitace
“Reference Coord ok | _ concal | = |
System” ans kpbina. T - Mesh Cortrol... |
.
Bb|6paTb “Startlng L | I L | —/ Optional Data... I
Element ID” - 1100 - = ~
i | Apply I | Cancel l
HaxaTtb Ok un Apply
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HecyLiaa NOBePXHOCTb: ONepeHue
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Geometry Elements Loads/BGs Materials  Properties LoadGa,,, Fields Analysis Results Insight XY Plot | Flight Lo...
Co3naHue \ P F T
ald pOAVI HaMun4yecko v Reference Coord System Span Mesh: Uniform ¥ | = Action: 44
CETKM Ha onepeHum. | Coord0 Object  Lifing Surfece _~ |
BeecTtun B “Surface Starting Element ID [t Methodt  Existing Surface ¥ |
Name”-“Is_canard.” L - =
Interf Group ID
Bbibpatb Surface 1 n [r— e ;
HaxaTb “Mesh Control”. : 8
Associsted Bodies t
YCTaHOBUTb CETKY None < | i
pasmepom 3x4.Haxatb Xa
Ok. B
Existing Surfaces...
HaxaTb Ha KHOMKy
“Optional Data”. Tgf::i:::me
BbibpaTts Coord 0 B _ILI
“Reference COOI’d u - Select Existing Surface
System”. CroraMest:  Unitorm_ | [Surtace
“ . OK I C | ||
Bb|6paTb Startlng e | Mesh Control... I
Element ID” - 1000 [ :
L 1 ! ! I Optional Data... |
Haxatb Ok, Apply n
Cancel. | Number = [4 Apply I Cancel |
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O61bekT Bulk Data: CAERO1

Hwxe npepcraBneHa kapta NASTRAN koTtopas 6bina
co3faHa B npeabiayuwmx atanax B PATRAN.

obbekta PAERO n CK gns onpeneneHus acTb BXOAHOrO ¢pauna Ans

$ Aeroelastic Model Parameters

BHYTPEHHEN N BHELLHEW TOYEK nepeaHen KpOMKMU PARMM  AUNITS 0.031081

kpbina (1 n 4). NSPAN n NCHORD unu LSPAN # | $ ciobal pata for steady Aerodynamics

AEROS 0 0 10. 40. 200.
$

LCHORD onpegensatoT pa3dneHune Kpbina Ha

$ Flat Aero Surface: ls canard

OAHOPOLHO WU HEOAHOPOAHO PacnosioXeHHbIe PR 3 ; ]
naHenun. IGID — Homep accounaTUBHON - L o o > 13 s O o
NHTepdEPELMOHHON rpynnbl. MPOTSHKEHHOCTb T

obbekTa onpegensieTca Todkamu 1 n 4, KOPHEBOM (;Azzz;g%é?o o o Yo, 13.453 20. 0. .
N KoHueBow xopaou. NaHenu oopmupytoTca g'Surface Solines op wing

OKOJ10 JSIMHUM CETKU, HAYMHAKLLMXCH C HoOMepa I L b S

EID Taknm obpasom BbIbMpaeTcst yHUKanNbHbIN
HOMep, 3Ha4YeHne KoToporo borbLue Yem
3HayeHe HOMepPOB CTPYKTYPHbIX Y3I10B,
ansipHbIX N 0COBbIX TOYEK.

S5.2-27 MSC >\ SOFTWARE

SIMULATING REALITY



O61vekTbl Bulk Data: PAERO1

YacTtb BxogHoro chamna ana NASTRAN

$ Aeroelastic Model Parameters

O6bekt PAERO1 TpebyeTcs aaxe He cMOTpS A e
$ Global Data for Steady Aerodynamics
Ha HedYHKLMOHaNbHOCTb (MOTOMY YTO B 3TOM AEROS 0 0 10, 20. 200.
ynpaXHeHUN HEeT accoumaTUBHbIX Ten). Y e Ao Sveel T e
CAFROL 1000 1000 0 3 4 1
13. 0. 0. 5, 13. 7.5 0. 5,
; Flat Aero Surface: ls_wing
PAERO1 1100
CAERO1 1100 1100 0 8 4 1
25. 0. 0. 10. 13.453 20. 0.
2.999999

$ Surface Spline: sp wing
AELIST 1 1100 1101 1102
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HaxxaTb Apply.
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LenkHnTe Ha “Lifting
Surfaces” - BbICBETUTCSH
“Is_canard” nog Select
Components.

Bbibepute “Hinge Line” -
Coord 1, “Reference
Chord Length” - 5, n
“‘Reference Area” - 37.5

HaxaTtb “Optional
Limits...”.

1.047.

Haxatb Ok, Apply n
Cancel.

Mapkepsbl ct_can Tenepb
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[ B o B Be Be o o8 ot 4 Lo ox B QY[

%G/muu_\ﬂmmﬂ_@m_ﬂhuhy_ﬂm@nces Tools Insiaht Control Help  Utilities
T CospaHwue
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NN
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Control Device x|
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Ohbject: Control Surfaces v I
Method: -_Linear Y
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Control Surface Name
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{+ Lifting Surface
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Select Component(s)
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W Calc... |
Reference Chord Length e
| 5 Calc... I
Reference Area

| 375 Calc...I

Optional Limts... |

ITI Cancel I
MSC

-l

SOFTWARE

SIMULATING REALITY



O61vekTbl Bulk Data: AESURF

Hwxe npepcraBneHa kapta NASTRAN koTtopas 6bina
co3pnaHa B PATRAN.

AELIST 2 1000 1001 1002 1003 1004 1005 1006
O6bekt AESURF onpepensiet 1007 1008 1009 1010 1011
SET1 11 200 201 202 203 204 205 206
JinlREE LIS e plealal s A 207 208 209 210 211 212 213 214
NMOBEPXHOCTN. 215 216 217 218 219 220 221 222
223 224 225 226 227 228 229 230
231 232 233 234
Mepeuncnsiotea B angasuTHOM SPLINE4 11 1000 2 11 0. IPS BOTH
nopdangke no MMeHam $
o $ Control Device: ct can
nosepxHocTten. CID1 — Homep CK, AELIST 3 1000 1001 1002 1003 1004 1005 1006
- 1007 1008 1009 1010 1011
Oﬂpeﬂeﬂﬂlou.l,el/l LIJapHVIpHyPO AESURF 1 ct_can 1 3 0 1
nuHuio n ALID1 Homep obbekTa - 25 1047 108

$
\ AELIST. T
SUPORT1 1 90 35
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O6vekTbl Bulk Data : AELIST

/B obbekte AELIST \

B e lemeA YacTb BxogHoro ¢anna ans NASTRAN
aspoanHamMmmn4eckmne
AELIST 2 1000 1001 1002 1003 1004 1005 1006
naHenwm, 1007 1008 1009 1010 1011
SET1 11 200 201 202 203 204 205 206
pacnonararou.imem btz 207 208 209 210 211 212 213 214
ynpasnsoLieun 215 216 217 218 219 220 221 222
223 224 225 226 227 228 229 230
NOBEPXHOCTMU. 231 232 233 234
\\\\7 A4/// SPLINE4 11 1000 2 11 0. Ps BOTH
$
S Control Device: ct can
AELIST 3 1000 1001 1002 1003 1004 1005 1006
1007 1008 1009 1010 1011
AESURF 1 ct can 1 3 0 1
5. 37.5 -1.047 1.047
$
$ FEM Rigid Body DOF's
SUPORT1 1 90 35
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CnnanHbl KpbIna
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Beectu B “Spline Name” - 20 N N otect  surtace < |
“Sp Wing” N YCTaHOBUTb Type: Harder-Desmarais
- « ” Thin Plate K Method: General vl
onuumio “Groups”. N e = } }
HaxaTtb “Select Groups” n s T Existing Spines...
BblOpaTb paHee V-axis| 10 Spine Name
CO30aHHYHIO rpynny | sp_wing
win line n . - =
g_spline_ odes [TI (" Cancel \ \ \ \ —Structural Points
BbibpaTb B “Aero Boxes” - Nk \ (" Nodes  (+ Groups
Surface n HaxaTb “Select \—'Y ‘*\1—\ \ R ]
Surface”. \ \ \ \ \ Number Selected: 1
BbiGpaTb NNockocTb L W ;
[13 N ” \ \—-- . \
Is_wing”. Haxatb Close. P % ~Aero Boxes
“ . ” <t| ol oatl cet] can \ \ \‘ \ \ \ " Elements (¢ Surface
Haxatb “Optional Data”. L] catl cat can \ \_Y \;_\ \
@ » .. y i Select Surface... |
BbiGpatb “Type” - Finite 1 5 o Y N Neme: Is_wing 3
Plate n Beectu B “Number stl ol catl catd can \--\ \* .-\ \
of Elements” - 10 B 06a R Xy SRR =
nonsa. Haxate Ok n Apply. W/ Oxfralidla. |
Tenepb Ha Kpbine . nppty | Cancel |
NOSIBUINICb MapKepbl sp_wing Markers
Kcr|r|a|7|HOB. /
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CnnanHbl onepeHus
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|00
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onuuto “Nodes”.

Bbibpatb yanbl ¢ 200 no
234 Ha onepeHun.

BbibpaTb B “Aero Boxes” -
Surface u HaxaTb “Select
Surface”.

BbibpaTb NNOCKOCTb
‘Is_canard”. Haxatb Close.

Haxatb “Optional Data”.
—Aero Boxes

Beibpatb B “Type” - Finite  Blemerts @ Surface
Plate n BBectn B “Number

Ohbject: Surface 'l
Type:
Method:  General vl P

MNumber of E
Existing Splines... I K-axis| 10

Harder-Desmarais
Thin Plate

Spline Name Y-axis| 10
| sp_canard|

—Structural Points ——————————————— ,TI Cancell

(* Nodes ( Groups

Select Nodes
| Node 200:234

<5 Gl gt ggtl can Select Surface... l
of Elements”-10 B oba " T Mame:  Is_canard
nong. Haxate Ok n Apply. o ||
Tenepb Mapkepsbl W optional Data... |
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O6vekTbl Bulk Data: SPLINE4

Huxe npeacraBneHa kapta NASTRAN koTtopas O6bina
co3naHa B PATRAN.

no
NH
CAERO. SETG obpaliaertcs K 06beKTy 2_99999925' o o HO s 20 0
SET 1, B KOTOpOM OI'IpeJJ,eJ'IeHbI $ Surface Spline: sp wing
o AELIST 1 1100 1101 1102 1103 1104 1105
CTPYKTYpHble y3rnbl. DZ nuHenHas 1106
1107 1108 1109 1110 1111 1112 1113
1114
ynpyraﬂ CBA3b. METH onpep‘en;le-r 1115 1116 1117 1118 1119 1120 1121
Y 1122
MeTolDl yCTaHOBKI'/I crnianHoBs. OHL'IVI;I 1123 1124 1125 1126 1127 1128 1129
FPS ona METH osHavaer, 4yto M
MCMOIb3YITCS KOHEYHbIE MIOCKNe e
- 336 354 356 358 362 364
cnnanHbl. USAGE noka3sbiBaeT kakoe SPLINES 10 1100 1 10 0. FPS
npeobpasoBaHMe NPUMEHSIETCS: . 10 10
nepeMemeHMﬁ’ yCMHMI\;I nnn 06a 2Ei¥§£ac§ Splineiogg_caniggl 1002 1003 1004 1005
NELEM v MELEM nokasbiBatoT YM1cro P08 07 1008 1009 1010 1011
- 1 11 200 201 202 203 204 205 206
KO BOOJIb OCEN X NY, ANA . 207 208 209 210 211 212 213 214
o 215 216 217 218 219 220 221 222
COOTBETCTBYIOLLEN ONMUnn FPS . 223 224 225 226 227 228 229 230

231 232 233 234
SPLINE4 11 1000 2 11

FLDS120, Section 5.2, June 2002 S5537 " MSC O\ SOFTWARE
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O61vekTbl Bulk Data : SET1

/ B obbekte SET1 ykasbiBaeTcd cnmcox\ HacTk BxopHoro danna ans NASTRAN

S
CprKTyprIX y3J-|OB ‘D'nﬂ $ Surface Spline: sp wing
aapO,lJ,VIHaMI/I‘-IeCKOFO pacqua STM Zi\]i:%%ST 1 1100 1101 1102 1103 1104 1105
1107 1108 1109 1110 1111 1112 1113
y3rbl ObINIM UCNOMNb30BaHbI B KapTe 1114
1115 1116 1117 1118 1119 1120 1121
SPLINE4 n nobasneHbl B rpynny 1122
. . 1123 1124 1125 1126 1127 1128 1129
wing_spline_nodes. Liso B
\\\‘ 4/// SET1 10 100 111 112 121 122 302 304
306 310 312 326 328 330 332 334
336 354 356 358 362 364
SPLINE4 10 1100 1 10 0. HES
BOTH
10 10
S
$ Surface Spline: sp canard
AELIST 2 1000 1001 1002 1003 1004 1005
1006
1007 1008 1009 1010 1011
SET1 11 200 201 202 203 204 205 206
207 208 209 210 211 212 213 214
215 216 217 218 219 220 221 222
223 224 225 226 227 228 229 230
231 232 233 234
SPLINE4 11 1000 2 11 0. IPS
BOTH
$
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Bbibop cnnanHoB 1
KOHCTPYKTUBHbIX NapaMeTpoB

t.4 Load/Boundary Conditions =10l x|
File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities ‘;«
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Geometry Elements Loads/BGs Waterials  Properties LoadGa,,,  Fields Analysis Results Insight XY Plot | Flight Lo...

@CTVHHHG cnnavHbl \ STRUCTURAL PARAMETERS: A
Bb|60p [V Auto Contstraints (AUTOSPC) Aerodynamics Model =
Haxatb “Auto Select Splines”. Plate Rz Stffness Factor polost S oo |

oo Type: Flat Plate
Haxatb “Model Parameters”. | Neme:  AeroSG2D

Mass Calculation: Lumped ¥ I

Wt -Mass Conversion

Structural Model

| 0.031081 Select Structural Model...
Koa(*)(bMuMeHT ne_pecqua Node i.d. for V. Gener. 1| Pome: i
Beca B Maccy gwelght - INode o Aero-Structural Coupling
Mass conve r8|on) B US [~ Use Shell Normals [V Check Duplicate Splines
npnHMMaeTcA paBHbIM - | s
olerance Andgle Auto Select Spline: f
1/g = 1/32.17 (ft/ s?) — B
BeibpaTb “Plate Rz. Stiffness
” AERO PARAMETERS:
Factor” - 0.0.
Trim &ccel. Scale Factor (AUNITS)
BeecTtu B none “Weight Mass [0.031081
Conversion” n “Trim Accel.
Scale Factor” - 0.031081. S| e B
BeibpaTtb B “Node 1.D for Wi. Global Deta... |

Gener.” - Node 90.

\H axatb OK. / OK I Cancel I
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[lapametpbl GRDPNT n WTMASS

Hwxe npeactaBneHa kapta NASTRAN koTtopas 6bina

co3agaHa B PATRAN.

@61:>GKT PARAM,GRDPNT Bbi3biBaeT
reHeparTop BECOBOro KoadpuumneHTa, B

ToukM y3en 90. 3aTem maTpuLa nHepumnm

1 nevyararTca AOMNOJIHUTESIbHbIE,
OTHOCALLMECA K Aeny nHepumaribHble

QGHHbIe.

KOTOPOM UCIOJIb3YETCA B Ka4eECTBE 6asncHon

npeobpa3syeTcsi U3 OCHOBHbLIX B [MaBHbIE OCU

~

/

@ARAM,WTMASS,ginv 3agaBas 3ToT \
napameTp, BCE CTPYKTYPHbIE MaCChbI U
MaccoBbl€ NIIOTHOCTK ByayT YMHOXaTbCA
Ha ginv (T.e., Ha eanHNLY YCKOPEHUS
cBoboaHoro nageHusi). CKopoCTHOM
Hanop, NPUMEHSsIEMbIN ONS pacyeTa

aspoauHaMnYecKnx cus He dyaet
@pechTaH.

FLDS120, Section 5.2, June 2002

S5.2-41

YacTb BxogHoro dhanna ana NASTRAN

I
i
| PARAM GRDPNT

50 |

&g

[paraM  wrmass .031081 |

$
PARAM  AUNITS

$
SUPORT1 1

$

.031081

90

35

c
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AUNITS 1 SUPORT1

Yactb BxogHoro ¢panna ana NASTRAN

PARAM, AUNITS, ginv no3sondeTt 3agaBaTtb s

PARAM GRDPNT 90

yCKOpEHWe B eanH1Lax neperpyaku (T.e. B g) :
PARAM  WTMASS .031081
s
[paraM  avnITS 031081 |

|ZUPORT1 1 90 35
5

66‘beKT SUPORT onpegenseT y3en unu ckanspHyo TOYKY U \
yCTaHaBNMBaeT KOMMNOHEHTbI CTENEHeNn cBOOOAbI, OS5 KOTOPbIX
nosib3oBaTesNb XOYET 3arpeTUTb NepeMeLLeHne Kak XKXeCTKOro
uenoro. Takum ob6pa3om pellaeTcsa ypaBHEHME PaBHOBECUS U
onpenensbércsa peakumn. B pacyete ctaTudeckon asapoynpyroctu
cTeneHb cBOBOAbI MOXET BXOAUTL B onpeaensemble napaMmeTpbl

Q&\nchmpOBKM. /
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XapaKTepucTuku Mmogenu

¢4 Load/Boundary Conditions o =] |
File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities ‘;«
LEAEERoM/R | FCGS BEe00QARG @5 %[5 o P bbb BG4 L~ % @0
& | El i | = = [ & 2 ™~
Geometry Elements Loads/BGs Waterials  Properties LoadGa,,,  Fields Analysis Results Insight XY Plot | Flight Lo...
Aeroelastic Model A
O n pe aeneHue S Citee el . Aerodynamics Model p=
¢ Full Madel (& Half Model
napaMeTPOB Monenm Select Aero Model... |
“ » — Aerodynamics Type:  Flat Plate
Ha)KaTb GlObaI Data--- Reference Span (Full) _ Name: AeroSG2D

B Hawem pacyeTHOM | 10 cal..|

Structural Model

Reference Chord
Cnyq ae M bl Mcn on b3yeM Im Calc...l Select Structural Model...
Name: Entire Model
n 0."6M Oﬂenhu ,I: 03TO Nl|y [~ Calculste Reference Area 1 o
B E Io0paT ‘I‘:'R fa m ocS:ie 40 e AT Aero-Structural Coupling
BECTU ererence pa n - ) I 400 Ca|c..,| |V Check Duplicate Splines
“Reference Cord” - 10.0 n .
“Reference Area” - 400.0 rf’“’ oo T TS T,
ulul g

BbibpaTb B “Rigid Body

Coordinate Frame” - Coord 0O n Denstties: SL slugift3 v|
ocTtaBuTb B “Reference

Y Reference Density

Density” 3HaueHue no [0.002378

YMOJT4aHuIo. - ‘\ Model Parameters... I
HaxaTtb OK, n cHoBa OK . oK Cares ~ S |

OK Cancel I
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O6vekTbl Bulk Data : AEROS

Hwxe npeacraBneHa kapta NASTRAN koTtopas O6bina
co3naHa B PATRAN.

HEKT €OWHCTBEHHbIN ANS
pacyeTa Ha CTaTUYEeCKyt aspoynpyrocTb,
SOL144. ACSID onpegensiet
aspoanHamudeckyto CK, RCSID
onpenensietr CK ans tBepaoTenbHbIX
nepemelleHnin. REFB paamax kpbina.
REFS xapakTepHas nnowaab Kpbina.
SYMXZ n SYMXY napameTpsbl

@MMGTpMM. /

FLDS120, Section 5.2, June 2002

$ Aeroelastic Model Parameters
PARAM AUNITS 0.031081

S Global Data for Steady Aerodynamics

| AEROS 0 0 10. 40. 200
5

$ Flat Aero Surface: ls canard
PAERO1 1000 $
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HacTtpouka pacyeTa

¢4 Load/Boundary Conditions B o =] |
File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities ‘}\

ODEEERom/R|FCGS DR BRAR[@ @ % %6 oo [ B e ol At 4 L~ %) Q)M
& = Bl & | = B8 | | @ |2 =

Geometry Elements Loads/BGs Materials  Properties LoadGa,,, Fields Analysis Results Insight XY Plot | Flight Lo...

/ \ X
B nocn e,CI, HEeun ~Flight Loads Dynamics —————— .24
" Aero Modeling HST

YacTU ynpaxXHeHUsA
Mbl onpeaenum
HaCTPOWKM Ans

" Aerodynamics
(+ Aeroelasticity
" Results Browser
" ImportExport

pacyeTa. " Options
BepHuTechb B MeHI0
; —Aeroelasticit
F||g ht LoadS N Aero-YStrudure Coupling... I

HaxxmuTe “Analysis”.
[MosiBMNnock HoBoOE
MEHIO.

\ /

Struc. Monitor Points... |

Aeroelastic Model... I

Analysis... h
\§

FlightLoads i Tonaaics

FLDS120, Section 5.2, June 2002 S5.2-45 MSC A\ SOFTWARE
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HacTtpouka pac4yeTa: co3gaHue
pacyeTHOro cnyyvan

File Group Viewport Viewing Display Preferences Tools Insiaht Contral Help  Utilities

.4 Load/Boundary Conditions

=10l x|

IEAEESR /R (Fee Gas0waQRd

W 5 T

3
[Be o B% Be M ol o8 % o8 ][4 L0 O B[ QY[ DX

Geometry  Elems

| || i | |
\d\Ca.,.

=

@ 2] =

HacTpounku pacyeta

Bbibpatb B “Solution
Type”- Static
Aeroelasticity, n B
“Method” - Flexible Trim.

OcTtaBuTtb B “Target
Databases..” s3HaueHune
No.

Bbibpatb “Subcase
Create..”

Nma 1-ro pacyeTHOro
cnyyas

“1g_lowspeed_high_alt”

BbibpaTtb B “Structural
Load Cases”
-constraints.

Tenepb BbiOpaTh “Trim

Parameters” —
QOQBMTbCH 3-€ MEHI0. j

FLDS120, Section 5.2, June 2002

Fields Analysis  Results Insight XY Plot | Flight Lo...
SEi
Solution Sequence: 144 (Flexible Trim)
Available Subcases
4 y |
Subcase Name
| 19_lowspeed_hioh_att
Subcase Description
| _>l_‘
Structural Load Cases
Default
DEFAULT.SC1.5C1
il ;I—'
—Subcase Options:
Trim Parameters... kl
FEM Rigic Bodly DOFs... |
Output Requests... I
Direct Text Input.. |
Apply I Cancel |

Aeroelastic Analysis 1 A

Aeroelastic Model

Aero: AeroSG2D
Structure: Entire Modlel

g Pt

Solution Type
| stetic aercetasticty |

Method

Flexible Trim Y I

Target Databases...

Newy: No
Reuse: No

Subcase Create...

Subcase Select...

Existing Jobs...

Joh Name

| flds_demo

Job Description

MSC MNastran Aeroelastic job
created on 07-Jun-01 at 12:35:26

Joh Parameters...

Run Cancel

MSC

SOFTWARE

SIMULATING REALITY



Co3aaHue pacyeTHOro crnyyvas:
napameTpbl OannaHCUPOBKK

.4 Load/Boundary Conditions -0l x]
File Group Viewport Viewing Display Preferences Tools Insiaht Contral Help  Utilities }\
LEAHdSRo M/ R | F9GS D@0 0QRED @5 %L o P B e BG4 L~ B @D
& = | & | g = = & 23 =<
Geometry Elements Loads/BGs Materials  Properties Load Ga,,, Fields Analysis Results Insight XY Plot | Flight Lo...
maCTpOVIKVI pacuyeTa \ i JRT=T
. [muse o —
OnpenennTb “Symmetry B e ey
Conditions”, “Mach € No (Fixed = 0.0) L Aomnesie |
T . " Fixed I_ (Rads) Mach: [&
Number”, Dynamlg ¢ s |
Pressure” n “Velocity.” C Linked DypamicHressire E
M . .. ! Velooity: I
B “Vehicle ngld BOdy Input Dete:| —Vehicle Rigid Body Motion
Motions”, y Hac ecTb ogHa uer | =
nepemMeHHas ans e e b Fres
itc e No
PEeLLEHMs! - yCTaHOBUTb Longhuna Accoraion T — -
ana Alpha onuuto “Free”. Vertical Acceleration Verial Accateraton 1000000
[nga “Vertical Acceleration” P“°“ ‘;'a‘ Pich Acoelerdion e -
yctaHoBuTb 1G. [pyrue : : ‘
nepeMGLU.eH Mﬂ TBep,D,OFO —Control Devices for AeroSG2D
Terna yctaHoBuUTb kak “No”, Use? TE
TakK Kak OHU He dom | Free |
NCMNOnb3YTCS. J _r"
B “Control Devices” mbl
MMEEM OfHY MepeMeHHyo — 4 o
Ana peweHuna - ct_can —
Yron OTKSTOHEHUS o [ oetaurs | cancel |

\OﬂepeHl/l‘;l. /
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O61vekTbl Bulk Data: TRIM

Huxe npeacTtaBlieHHa KapTa AdHHbIX AnA

NASTRAN, co3paHHasa B PATRAN.

06
6an
AE
yucno Maxa, CKOpOCTHOW Hanop,

GanaHCcMpPOBOYHbIE NAapaMeTpPbl N NX

npuBsa3aHbl K cunam peakumn,
obycnaenuBaoLLnM yaepxaHme obbekTa.
bonee getanbHO cMOTpu B pa3gene 3.5.3

\TeopequeCKoro PYKOBOZACTBA.

3HayeHus. Ey 4To He ykasaHbl, 4OMKHbI ObITb

)

FLDS120, Section 5.2, June 2002

AESTAT 8 URDD2
AESTAT 9 URDD3
AESTAT 10 URDD4
AESTAT 11 URDD5
AESTAT 12 URDD6
i Trim Porametors for Subcocaso.e
TRIM 1 .6 99. SIDES 0. ROLL 0.
PITCH 0. YAW 0. URDD1 0. URDD2 0.
S URDD3 1. URDD4 0. URDDS5 0. URDD6 0.
S Trim Parameters for Subcase:
TRIM 2 1.2 395. SIDES 0. ROLL 0.
PITCH 0. YAW 0. URDD1 0. URDD2 0.
5 URDD3 1. URDD4 0. URDDS5 0. URDD6 0.
S Trim Parameters for Subcase: 3
TRIM 3 1.2 2057 SIDES 0. ROLL 0.
PITCH 0. YAW 0. URDD1 0. URDD2 0.
URDD3 1. URDD4 0. URDDS5 0. URDD6 0.
$ Trim Parameters for Subcase:
TRIM 4 1.2 395. SIDES 0. ROLL 0.
PITCH .000682 YAW 0. URDD1 0. URDD2 0.
URDD3 4. URDD4 0. URDDS5 0. URDD6 0.

SIMULATING REALITY



O6vekT Bulk Data: AESTAT

Segment of NASTRAN Input Deck

$

ri;%#g#d—%edy—Meé%ﬁg;%fém—¥ﬁriables: AESTAT
- IR -
B o6bekte AESTAT nepeuncnatotcs %g%ﬁ g géﬁf
nepemeHHble n3 TRIM ncnonesyemble ons RESTAT URDD?
onpeneneHna TBepaoTenbHbIX %g%ﬁ ig §§§§§
npepemeu.l,eHVlVl. 31N nepemMeHHbIe U S )
S Trim Pﬁrameters6for Suggase: 1SIDES . — .
yriibl NOBOPOTa ynpasiAoLWnX TRIM gég%g 9. %ﬁ‘gm 8' 8&3% 8' UkaD% 8'
~ . . D . URDD .
NMNOBEPXHOCTEN ABNAOTCA HEN3BECTHLIMU )
%R¥§lm Pgrameteri gor Sugggse: 2 .
\,D,J'Iﬂ YpPaBHEHUA ABMXEHUSA. / PITCH 0. YAW S?DES URDD1 IS\C.JLL 81'>\DD2 0.
URDD3 1. URDD4 0. URDD5 0. URDD6 0.
S Trim Parameters for Subcase: 3
TRIM 3 1.2 2057 SIDES 0. ROLL 0.
R T B B WER % W ¢
g Trim Parameters for Subcase: 4
TRIM 4 1.2 395. SIDES 0. ROLL 0.
PITCH .000682 YAW 0. URDD1 0. URDD2 0.
URDD3 4. URDD4 0. URDD5 0. URDD6 0.
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Co3aaHue pacyeTHOro cnyyvas:

.4 Load/Boundary Conditions

File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities

TBepPAOTEeJibHbIE NMepeMeLleHNA

=l01x]
3

(EHERof iR FFeeBRsVEARE B%%

[ B of B B e ol B M oB[[4 LS % B G|

= = H

@

Geometry Elements Loads/BGs Waterials  Properties LoadGa,,,  Fields Analysis Results Insight

XY Plot | Flight Lo...

% ~

f Ons Kaxaoro pac&mm&

cnyyas Bblopate B “FEM
Rigid Body DOFs.” - Node
90, DOF 3 and 5.

ATOT y3e5n U KOMMOHEHTbI

MCNonb3yHKTCA Ans
To4kn SUPORT B-
NASTRAN. 311
napameTpbl onpeaensioT
nepemelleHne faHHOM
TOUKM.

Tenepb BbibepuTe “Output
Requests..” Onpegenute
BbIXOAHbIE NapameTpbl
AJ151 CTPYKTYPHOrO U

Kaspoynpyroro pacyeTa j

FLDS120, Section 5.2, June 2002

i Output Requests [ =101 1

Subcase Name: 1g_lovwspeed_high_alt
Solution Sequence: 144 (Flexible Trim)

Form Type: Basic ¥ I

Select Result Type

Velocities Al
Accelerations

Grid Point Force Balance

Grid Point Stress Discontinuities

Element Stress Discontinuities

Eigenvectors

Aerodynamic Forces

:Aerodynamic Pressures

—Output Requests

DISPLACEMENT(SORT1 REAL)=2I FEM A
STRESS(SORT1 REAL YONMISES BILIN)=All FEM,PARAM NC
SPCFORCES(SORT1 REAL)=AIl FEM

AEROF=All FEM

APRES=AIl FEM

-
< | »

Delete

oK | Defauts | cancel |

S5.2-50

I~ ux(1) I~ uy(2) v Uz(3)
I~ Rx(4) IV Ry(5) I Rz(8)
—Structural Points
Input Node(s)
| Node 90
Node | DOF | A=t
1 I 90 I 35
2
. L
4
5
i
4 )1
Remove Row I Clear All |
Insert Row |
OK l Cancel I

[ Subcase Create

Solution Sequence: 144 (Flexible Trim)

=1olx]

Available Subcases

L

Subcase Name

| 1g_lowspeed_high_alt

Subcase Description

Direct Text Input...

=
-
o | »
Structural Load Cases
| constrsints [
Default
DEFAULT.SC1.5C1
-
1< »
—Subcase Options
Trim Parameters... kl
FEM Rigid Body DOFs... |
Output Requests... I

Apply |

Cancel I

MSC

SOFTWARE
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HacTpouku pacyeta: pacyeTHbIN
cnyyam 2 and 3

Tenepb co3pganTte 2 AONOSTHUTENbHbIX pac4yeTHbIX Crly4as.

ans BTOPOro n Tpetbero naMmeHnTe ToJsibKoO 3Ha4yeHue
CKOPOCTHOIro Hanopa.

HasBaHue pacyeta Yucno Maxa CkopocTtHou Hanop BbicoTa

1g_supersonic_low_alt 1.2 2057 1,000 ft
1g_supersonic_high_alt 1.2 395 40,000 ft
1o 1B

KZ Symmetry: Symmetric ¥ I HZ Symmetry: Symmettic ¥ |
XY Symmetry: Asymmetric ¥ | HY Symmetry: Asymmettic ¥ I

Mach: {12 Mach: 1.2
Dynamic Pressure:; | e057.0 Dynamic Pressure: |395.0
YElooity: |00 Welacity: joa

i Vehicle Rigid Body Motion | [~ Vehicle Rigid Body Motion

FLDS120, Section 5.2, June 2002 P
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HacTpouku pacyeTa: pacyeTHbIN

cnyyvau 4

YeTBepTbIN pacyeTHbIN Crly4yan OTNIMYaeTCA OT npeabIayLWmx
He TONbKO 3HaYeHueM yckopeHus (4G), HO n Hanu4uuem
NOCTOSIHHOW NPON3BOAHOMN MO KPEHY.

Ha3BaHue pacyeta Yucno Maxa CkopocTHOM Hanop

4g_supersonic_high_alt 1.2 395

3Ha4yeHuMe Npou3BoaAHOM No
KPEeHy:

a =

Vo =

qu a g
gR V V
pe V= 1165ft/s :

q = 0.08292rad/s
PITCH = qc/2V = 0.000356

FLDS120, Section 5.2, June 2002 S5.2-52

XZ Symmetry:

Asymmetric — |

XY Symmetry:

Asymmetric — |

Mach: .2

Dynamic Pressure: [3395.0

Velocity: lE&i&

Vehicle Rigid Body Motion

usez | @
Pitch Rate 0.000356
Yaw Rate No
Longitudinal Acceleration | No
Lateral Acceleration No &
Vertical Acceleration 3.000000
E1 i}

Control Devices for AeroSG2D

Use?

|

ct_can Free

OK Defaults l

Cancel ]
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Hactpowuka pacyeTa: BbiOOp

pac4yeTHOro cnyyas

t.4 Load/Boundary Conditions
File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities

=10l x|

2

(EHERof iR FFeeBRsVEARE B%%

[ B of B B e ol B M oB[[4 LS % B G|

& = Bl & | B8 | | @ |2 =
Geometry Elements Loads/BGs Materials Properties Load Ga,,,  Fields Analysis Results Insight XY Plot | Flight Lo...
2 4 =l
Aero: AeroSG2D
ﬁe ne p b nnﬂ pacqua H aAO\ Structure: Ertire Model Subcases For Solution Sequence; 144
BblOpaTb pacyeTHble g lowspeed_high_al =
Solution Type 1g_supersonic_high_alt

\

crnyyvam.

HaxaTb “Subcase Select...” n
BblbpaTb BCe paHee
CO3[aHHble pacyeTHble
cnyyau.

Tenepb nocmoTpuTe

Static Aeroelasticity D |

Method

Flexible Trim B I

Target Databases...

Newy: No
Reuse: No

HEeKOTOpble JaHHble
co3gaHHble NASTRAN.

)

FLDS120, Section 5.2, June 2002

Subcase Create...

Subcase Select...

Sy

Existing Jobs...

Joh Name

| flds_demo

Job Description

MSC Nastran Aeroelastic job

Job Parameters...

created on 08-Jun-01 at 11:36:36

Run I

Cancel

S5.2-53

1g_supersonic_low _alt

4g_supersonic_high_a

4
" Select Al

Subcases Selected:

" Unselect &Il

1g_lowspeed_high_alt

1g_supersonic_lov_alt
1g_supersonic_high_alt
4g_supersonic_high_alt

o

Cancel I

MSC

SOFTWARE
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KomaHgb!l ana Case Control

oo de T
1 s & ar TPt

SUBCASE
$ Subcase name : 1g lowspeed high alt
SUBTITLE=constraints - -

Huxe npeacraBneHHa KapTa AaHHbIX Ans DISPLACEMENT (SORT1, REAL) =ALL

SPCFORCES (SORT1, REAL) =ALL

NASTRAN, co3naHHaﬂ B PATRAN ,qnﬂ TRHSqTEE?S(SORT1,REAL,VONMISES,BILIN)=ALL

AESYMXZ Symmetric

BbllLe ONMCaHHOrO cry4as. RESTINY - ASymnetric

AEROF = ALL
APRES = ALL
S Direct Text Input for this Subcase
SUBCASE 2
$ Subcase name : 1g supersonic high alt
SUBTITLE=constraints - -
SPC = 2
DISPLACEMENT (SORT1, REAL) =ALL
SPCFORCES (SORT1, REAL) =ALL
STRESS (SORT1, REAL, VONMISES,BILIN)=ALL

/SUBCASE pacroroXxeH B pasgerne Case\ TRIM = 2

ar
h
n
L
)
)
(18
L

AESYMXZ i Symmetrig
Control. B kaxxgom Subcase cogepxaTtbcs AOSUMKY Z fsymmetric
. AEROF = ALL
HoMep obbekTa Trim 1 XKenaemble BUAbI ﬁgiggtfféxt Laput for this Subcase
Bb|BO,D,|/|Mb|X pe3yﬂbTaTOB- 3ﬂ.er Xe $USubcase name : lg supersonic low_alt
6 6as AonoNHUTENbHas SpC s g constreines
OTO pa)KaeTCﬂ M nm a 'D' DISPLACEMENT(SORTl,REéL)=ALL
nHdopMaLma AN pacyeTa. 25%5%’??28&%?%;&?%&&%%s,Bmm=ALL
g % T L -
AESYMXY = Asymmetric
SUPORT1 = 1

AEROF = ALL
APRES = ALL
$ Direct Text Input for this Subcase
SUBCASE 4
$ Subcase name : 4g supersonic high alt
SUBTITLE=constraints - -
SPC = 2
DISPLACEMENT (SORT1, REAL) =ALL
SPCFORCES (SORT1, REAL) =ALL
STRESS (SORT1, REAL, VONMISES,BILIN)=ALL
TRIM = 4
= Symmetric
AESYMXY = Asymmetric
SUPORT1 = 1
AEROF = ALL
APRES = ALL
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HacTtpouka pac4yeTa: napameTpbil
Job

File Group Viewport Viewing Display Preferences Tools Insight Confrol Help  Utilities
S EEEE A R R G
& | | & | = =2 =

.4 Load/Boundary Conditions

=10l x|
2
CEEIIE T T R IR A4
@ B <

Geometry Elements Loads/BGs Materials  Properties LoadGa,,, Fields Analysis Results Insight XY Plot | Flight Lo...
. i
o Aeroelastic Model I S . v
/Sa KINKOYNTENBHBIN LWar n p n \ Aero: AeroSG2D ik ml _Dlzaglﬁﬂ‘:t XDB and Print ¥ I
cosgaHuu moaenu. Bongute B S Hiehed Maximum Print Lines
MeHo Flight Loads v HaxmuTte Sokdion Type ==
“ J (o) b P aram ete rs 22 Static Aeroelasticity v | Maximum Run Time
- Method | 500
“ ” “ .~ Tolerances
R un T e CTAaHOBUTb B F u I I Flexible Trim N Data Deck Echo: v | Division: | 1.0e-08
MNone
Run” aTo o3HayaeT 4TO co3gacTcs — I : | Nomericat [oe0t
o arg abases... -
dann bdf ana NASTRAN . T Trensiation Perameters... | g [Toezt
‘“ . Reuse:  No S 1
Tenepb BbIOepute “Translation Deect Taxtioou - | Bk Deta Format
” + | Card Format: ither ¥
Parameters”. B 3ToOM MeH0 Subcase Create... | sEr
oK Cancel I Grid Precision Digits: |
MO>XHO yI'IpaBJ'IﬂTb OCHOBHbIMW Subcase Select... I
H a CTpO Vl Ka MU LI,J'I A pva eTa B Node Coordinates: reference frame Y, |
Existing Jobs... |
N AS T RA N - . MSC Nastran Yersion: I 2001
Joh Name
H axKmuTe “ R un 7 , N pa cyeT | flds_demo ' Number of Tasks: |
Ha4vyHeTCcH Job Description [ \Write Properties on Element Ertries
MSC Nastran Aeroelastic job ;] | | Wite Continuation Markers
created on 08-Jun-01 at 11:36:36 !
\\ J = . I Convert CBARs to CBEAMSs
I Q,J . I” Use tterative Solver
o Cancel I Numbering Options... I
Bulk Data Include File... |
oK | Defauts |




FlightLoads u Nastran

mocne pacyeTa pesynsraTtbl OyayT npe,u,c:TaBneH@
B ABYX Buaax. [lepBbin — B BUAE pes3ynsrtaTtoB B
danne *.FO6, 3gecb coagepxxartcs pesynbraThl B
TekcToBou popme. Bropon — B BMAE GBUHApPHOro
danna *.xdb, B aTom crnyyae Heobxoanmo
obpartuTtcd K Flight Loads.

o /

* FO6 file

Flight Loads ———| MSC.Nastran <:

* xdb file

T
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Pe3y

B atom doparmeHTe panna
*.f06 npencrasneHa
OCHOBHasi Hopmauma oo
yrnax ataku J1A.

@se” ccbinaetca Ha 4 \

pacyeTHbIX crny4yas
(subcases), cosgaHHbIX BO
FLDS. Homep 1 B kaxxgom
case — Yror ataku ornepeHus.
Homep 2 — yron ataku
ocTasibHOu KOHCTpyKumn J1A.
OTN 3Ha4YEeHNA cBeJeHbl B

T\a6n|/|u,y. /

FLDS120, Section 5.2, June 2002

NbTaThbl: Na
banaHCHMpPOBKM

pameTpbl

®parmeHT hanna *.FO6
AEROELASTIC TRIM VARIABLES

ID LABEL TYPE TRIM STATUS  VALUE OF UX
case 1 1 CT CAN CONTROL SURFACE FREE  1.646823E-01 RADIANS
2 ANGLEA RIGID BODY FREE  7.851344E-02 RADIANS
case 2 1 CT CAN CONTROL SURFACE FREE  1.287052E-02 RADIANS
2 ANGLEA RIGID BODY FREE -2.400998E-04 RADIANS
case 3 1 CT CAN  CONTROL SURFACE FREE  5.978550E-02 RADIANS
2 ANGLEA RIGID BODY FREE  6.726912E-03 RADIANS
case 4 1 CT CAN CONTROL SURFACE FREE  2.391420E-01 RADIANS
2 ANGLEA RIGID BODY FREE  2.690765E-02 RADIANS
Homep pacuyeTHoro cny4yas KoHcTpykuusa Yron araku, °
1 OnepeHve 9.435
1 JIA 4.498
2 OnepeHve 0.737
2 JIA -0.014
3 OnepeHve 3.426
3 NA 0.386
4 OnepeHue 13.70
4 JIA 1.542

S5.2-57
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[logknioyeHue pe3ynbTaToB

.4 Load/Boundary Conditions

_lol x|
File Group Viewport Viewing Display Preferences Tools Insiaht Control Help  Utilities }\
NEEESR /R ELGFR TR OODAR||@ @5 %[ & ol B B Be ¥ LG W84 L~ B &M

& = | i [ O = | & 23 ™~
Geometry Elements Loads/BGs WMaterials  Properties Load Ga,,,  Fields Analysis Results Insight XY Plot | Flight Lo...
il Translation Parameters = |C1|5] Action: Aftach¥DB ¥ ' . ~Flight Loads Dynamics ———— =
OCJie pacyeTa Pe3yNbTaTbl \  Mschssran _ “ { Soniain MS
Result Ertities Object: Results Data “l (" Aerodynamics
HaAO HOAK.HIO'-II/ITb. Translation Parameters " Aeroelasticity
Select File... I (¢ Results Browser
—Tolerances | " ImportExport
. Division: 1.0E-8 Selected File: i
B ocHoBHOM MeHto Flight Loads : { ot
1] 33 ical: 1.0E-4
Bbl6GpaTh “Results Browser (il < | A
HaxxaTb “Attach Results — Additional Results to be Accessed Translation Parameters... '\QJ
” Roatational Nodal Results —Results Browser
g
Data' o % Attach Results Data...
HaxmuTe Ha “Translation [ sl s
Parameters...” I~ Principal Directions Result Selector:
......................................... General Y I
B ATOM MEHHKD NnocTaBbTe Element Results Positions: Nodal vI Apply I Cancel
. Elexible Increment Fitter...
rano4ky sosne “Rotational |
Nodal Results”. |T| Defaults | Cancell Lo e I
Haxatb OK. Export. |
Results Viewer... I
\§\ f::”:k-v
‘suu(.g' P ; i -
Flightltba_gs and Dynamics
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[logkntoyeHue pe3ynbLTaToB :
BbIOOP

.4 Load/Boundary Conditions

di’d

File Group Viewport Viewing Display Preferences Tools Insiaht Control Help  Utilities

=T
3

LEAEdSRe M/ R Freds Bt @5

e of % B Be oM B ][4 Lo~y B @D

Geometry Elements Loads/BGs WMaterials  Properties Load Ga,,,

e || H

Fields Analysis Results

| ~

Insight XY Plot | Flight Lo...

pe3yribTtaToB.

Haxatb Select File...
BbibpaTb nony4veHHbIn *.xdb
Haxatbe OK 3atem Apply.

\

/Tenepb noaknoumm cpann \

/

FLDS120, Section 5.2, June 2002

Action; Atach ¥DB ¥ | 4
Ohject: Results Data ¥ |
[ SelectFile... |
3
Selected File:
Ll | 3|
Translation Parameters... |
Apply Cancel

S5.2-59

el

Look in: IE‘] PatranScratch l‘ - ﬁ( -

Type: XDB File
Size: 2,00 MB

File name: |f|ds_demo | oK I
Files of type: | Files {*.xdb} =l Cancel I

MSC >\ SOFTWARE
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[lpocMOTp pe3ynbTaToB

{4 Load/Boundary Conditions L =101 x|
File Group Viewport Viewing Display Preferences Tools Insiaht Control Help  Utilities
LEEEBRo M/ R GG R4 OQAR|| @ @5 %[5 oo 5 B Bl LG 84 L~ B &M

& = | i | = = | | & 2 ~

Geometry Elements Loads/BGs Materials  Properties Load/Ga,,, Fields Analysis Results Insight XY Plot | Flight Lo...
—Flight Loads Dynamics

Action: Creste 'I
" Aero Modeling MSC
Object: Quick Plt ¥ I " Aerodynamics

|»

= % g .‘ " Aeroelasticity
= =< {+ Results Browser
,D,J'I arn pOCMOTpa pe3yﬂ bTaTOB " Import/Export
HaxaTb Results Viewer et £ onios
Y SC1 AEROSG2DCONSTRAINTS, A1:5te « |

SC1 StructureCONSTRAINTS, A1: Static
SC2 AEROSGZDCONSTRAINTS, A1:Ste
SC2 StructureCONSTRAINTS, A1:Static
SC3 AEROSG2DCONSTRAINTS, A1:Ste
SC3 StructureCONSTRAINTS, A1:Static - Resuts Browser

@'I one “Select Result Cases” \ SC4 AEROSG2DCONSTRAINTS, &1:5te Aftach Results Data... |

~ SC4 StructureCONSTRAINTS, A1: Static
Bbl HAngeTe An4a Ka>Xagoro . l _'lﬂ g amtir
paCHeTHOFO CJ'IyHaFI General 'I
pe3yJ'I bTaTbl D,J'IFI CprKTypHOM n et Fiyignhools B Flexible Increment Fifter... I
ad pO' M O,EI,eJ'I n. S C# Loads Browser ... I
obo3HavaeT Ons Kakoro _ — |
pacyeTHOoro cny4vas nosnyyeH K _>_IJ :
I Results Viewer...  \ I
@3yn bTarT. / -
Select Deformation Result ; el e
=
: of
I~ Animate
Apply Close I
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OToOpaxeHne aapoanHaMu4eCcKou

Modenun

t.4MSC.Patran B
File | Group Yiewport VYiewing Display Preferences Tools Insiohf Control  Help

=lo1x]
P!

|0 Greate. hrR [[Fees st @%% [[LdpbhdaYUs4L
: o i o = B H o @ = < o}
Get Mo ads(BCs  Materials  Propetties Load Ca,.,  Fields analysis  Results Insight ¥¥ Plot  Flight Lo...
L Move/Copy...
Set Current... i
Transform...
Delete...
Attributes. ..
B aTOM npocTtom npumepe He o o—
ncnonbesyetca onumna Model Select Groups to Post
Management gna cosgaHus T -

Is_canard
Is_wving
wing_spline_nodes

cyneprpynribl, TakK Kak OHa

Select None

Select All

Obina onpeaeneHa no
ymosn4daHuto - AeroSG2D.
[na npocMmoTpa pesynsraTtoB
HaZo oTobpasnTb cyneprpynny
AeroSG2D
Haxxmute Ha meHto Group u )
Bblbepute Post.
Bbibepute “AeroSG2D” un
Haxmute Apply.

Select Current

L
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Nedopmayum asapoanHammyeckom

CEeTKU

.4 Load/Boundary Conditions

File Group Viewport Viewing Display Preferences Tools Insiaht Contral Help  Utilities

MNMepBbIM pe3ynbTaToM dbyaes
nporu6 Aero Mesh.

607 11-Jun-01 15:48:36
EGZDCONSTRAINT, Al:Static Subcase: Displacements, Translational

B “Select Result Cases”
BbI6paTh“SC1
AEROSG2DCON...”

B “Select Deformation Result”
BbIGpaTtb “Displacements,
Translational”.

Tenepb Haxmute Apply u
yBuauTe npornb aero mesh

Bce 4-e pacyeTHbIX crniyyas
Displacement,
TranslationsusobpaxeHbl H3

\iep,yrou.l,eﬁ CTpaHuue. J
-
X

—

default_Deformation :
hMax 4.41-002 @Nd 1140

FLDS120, Section 5.2, June 2002

S5.2-62

OEHERofLRF5ee e IERRD ®%%|[bdDbbdlYy o
@ H W m = N @ ~ o
Geometry Elements  Loads/BGs  Materials Properties LoadGa,,,  Fields Anialysis Results Insight XY Plot | Flight Lo... =

Create ‘l
Quick Plot ¥ |

5 E

2

Select Result Cases

SC g DNSTRAINT, A1:Stat s
SC1 StructureCONSTRAINT, A1: Static
SC2 AEROSG2DCONSTRAINT, A1:Stat
SC2 StructureCONSTRAINT, A1:Static :
SC3 AEROSG2DCONSTRAINT, A1:Stat
SC3 StructureCONSTRAINT, A1: Static :
SC4 AEROSG2DCONSTRAINT, A1:Stat
SC4 StructureCONSTRAINT, A1:Static :

v
< | »
Select Fringe Resuft

Aeroelastic Forces, Elemental Rigid Cor j

Aeroelastic Moments, Elemental Rigid C

Aeroelastic Pressure, Elemental Rigid C

Aeroelastic Restrained Forces, Elemerr

Aeroelastic Restrained Moments, Eleme 'I
»

K I—

Select Deformation Result

Displacements, Rotational -
Displacemerits, Translational

[~ Animate

Close I

MSC}\SOFTWA

SIMULATING REALITY

Apply I




MSC.Patran 2001 [I050] 11-Jun-01 15:48:36
Defarm: SC1 AEROSG2DCONSTRAINT, Al:Static Subcase: Displacements, Translational

MSC.Patran 2001 [I050] 11-Jun-01 15:52:51
Deform: SC2 AEROSGZDCONSTRAINT, Al:Static Subcase: Displacements, Translational

default_Deformation :
Max 4.41-002 @Nd 1140,

default_Deformation
Max 3.77-002 @Nd 1140

MSC.Patran 2001 [1050] 11-Jun-01 15:53:29
Deform: SC3 AEROSG2DCONSTRAINT, Al:Static Subcase: Displacements, Translational

MSC.Patran 2001 [1050] 11-Jun-01 15:53:57
Deform: SC4 AEROSG2ZDCONSTRAINT, Al:Static Subcase: Displacements, Translational

default_Deformation :

Max 3.68-002 @Nd 1140 default_Deformation

hMax 1.47-001 @Nd 1140)

MSC\\SOFTWARE
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PacnpeneneHue aaBneHue Ha

«xecTkuun» J1A

ﬁ'ropoﬁ pesynbrar — \

pacnpeneneHne naBJryieHUA
no a3poanHaMN4YE€CKUM
NMNOoOBEpPXHOCTAM.

16:15:20 2.65+002

RAINT, Al:Static Subcase, Aeroelastic Pressure, Elemental Rigid Cgrapen

B “Select Result Cases” 2.27+002

Bblbpatb “SC1 2.07+002
AEROSG2DCON...”

1.88+002
B “Select Fringe Result” 1.69+002

BblbpaTtb “Aeroelastic Pressure,
Elemental Rigid Comp...”.

1.50+002(

Tenepb Bbl BUAUTE
pacnpepeneHue aaBrieHUA

no aapoAnHaMnN4eCKom 9.17+001

ceTKe 7.25+001

5.32+001
PacnpeneneHue aaBneHus
AN KaX[oro pacvyeTHoro 433001
cry4yasi NoKa3aHo Ha 1.46+001
\ie.qyrou.l,eﬁ cTpaHuue. / BB
— -2.39+001
‘QX default_Fringe :
hMax 2.65+002 @Nd 1000

hin -2.39+001 @Nd 1100

FLDS120, Section 5.2, June 2002 S5.2-64

Action: Create VI
Object: Quick Plot ¥ I

Select Result Cases

SC1 AEROSG2DCONSTRAINT, A1:Stat s
SC1 StructureCONSTRAINT, A1: Static :
SC2 AEROSG2DCONSTRAINT, A1:Stat
SC2 StructureCONSTRAINT, A1: Static
SC3 AEROSG2DCONSTRAINT, A1:Stat
SC3 StructureCONSTRAINT, A1: Static :
SC4 AEROSG2DCONSTRAINT, &1:Stat
SC4 StructureCONSTRAINT, A1: Static :

v
«| | »

Select Fringe Resuft

oelastic Forces, Elemental Rigid Compo a
oelastic Moments, Elemental Rigid Comg
‘oelastic Pressure, Elemental Rigid Comy
oelastic Restrained Forces, Elemental E
oelastic Restrained Moments, Elementa

e s

Select Deformation Result

Displacements, Rotational Zl
Displacements, Translational

v
4 »

[ Animate

Apply I

Close I

MSC SOFTWARE

4
4
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MSC.Patran 2001 [1050] 11-Jun-01 16:15:20 2.65+002
Fringe: SC1 AEROSGZDCONSTRAINT, Al:Static Subcase, Aeroelastic Pressure, Elemental Rigid Cgragen

MSC Patran 2001 [1050] 11-Jun-01 16:34:58 1.57+002
Fringe: SC2 AEROSG2DCONSTRAINT, Al:Static Subcase, Aeroelastic Pressure, Elemental Rigid Corgpen)

2.27+002 1.20+002]

2.07+002 1.02+002]
1.88+002 8.37+001

1.69+002] 6.55+001

9.17+001
7.25+001

£.32+001

default_Fringe
Max 2.65+002 @Nd 1000)
Min -2.39+001 @Nd 1100

default_Fringe :
Max 1.57+002 @Nd 1000
Min -1.17+002 @Nd 1100}

MSC.Patran 2001 [1050] 11-Jun-01 16:35:30 1.58+002]
Fringe: SC3 AEROSG2DCONSTRAINT, Al:Static Subcase, Aeroelastic Pressure, Elemental Rigid Cqragen|

MSC.Patran 2001 [I050] 11-Jun-01 16:36:01 6.34+002)
Fringe: SC4 AEROSG2DCONSTRAINT, Al:Static Subcase, Aeroelastic Pressure, Elemental Rigid Cgzpen

1.27+002) 5.06+002)
1.11+002]
9.47+001
7.88+001

6.28+001

-8.05+001
default_Fringe :
Max 1.58+002 @Nd 1000,
Min -8.05+001 @Nd 1100

default_Fringe :
Max 6.34+002 @Nd 1000)
Min -3.22+002 @Nd 1100)

FLDS120, Section 5.2, June 2002 S5.2.65 MSC A SOFTWARE

SIMULATING REALITY



PacnpeneneHue aaBneHuUs

/(pewm pesynkrar —

BblbpaTh “SC1
AEROSG2DCON....”

CeTKe

KaXXgoro pac4eTHoro

pacnpepeneHve gaBrieHUs
yepe3s ynpyrue gedopmauumn.

B “Select Result Cases”

B “Select Fringe Result”
BblbpaTtb “Aeroelastic Pressure,
Elemental Elastic Comp...”.

Tenepb Bbl MOXeTe yBUAOeTb
pacnpeneneHve naBJrieHUA
Ha aQPO,DMHaMVI‘-IeCKOVI

Ha cnepyrowen ctpaHuue
npeacTaBneHbl pe3ynbraThbl

~

aecdopmMauum

/

crnyvas.
L

X

FLDS120, Section 5.2, June 2002

23:02

NT, Al:Static Subcase: Aeroelastic Restrained Pressure, Elemerstabz HEl
INT, Al:Static Subcase, Aeroelastic Forces, Elemental Rigid Corquqzrlen%

default_Fringe :
Max 2.19+000 @Nd 1100
hin 1.53-001 @Nd 1004

S5.2-66

2.19+000

9.67-001

8.31-001]

6.96-001

5.60-001

4.24-0M

2.88-001}

yepes

Action: Create ¥ I
Ohject:

Quick Plat ¥ I

SC1 StructureCONSTRAINT, A1:Static
SC2 AEROSG2DCONSTRAINT, 81:Stat
SC2 StructureCONSTRAINT, A1: Static :
SC3 AEROSG2DCONSTRAINT, A1:Stat
SC3 StructureCONSTRAINT, A1:Static
SC4 AEROSG2DCONSTRAINT, A1:Stat
SC4 StructureCONSTRAINT, A1: Static :

| I

Select Fringe Result

emental Rigid Component -
orces, Elemental Elastic Component

foments, Elemental Elastic Component

Select Deformation Result

Displacements, Rotational ZI
Displacements, Translational

v
4 ¥

[~ Animate

| Apply I

Close I

MSC >\ SOFTWARE

SIMULATING REALITY



MSC.Patran 2001 [1050] 12-Jun-01 11:23:02 2.19+000) MSC Patran 2001 [I050] 11-Jun-01 16:37:16 454+001

Fringe: 3C1 AEROSG2DCONSTRAINT, Al:Static Subcase: Aeroelastic R ined Pressure, El i Fringe: SC2 AEROSG2DCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Pressure, Elementati
Vector: 3C1 AEROSG2ZDCONSTRAINT, Al:Static Subcase, Aeroelastic Forces, Elemental Rigid Cnrqpﬂfﬁrﬁtu

3.93+00
3.63+001
3.32+001

3.02+00

1.20+001

9.01+000)

-7.47-002)
default_Fringe :
Mex 4.54+001 @Nd 1100
Min -7.47-002 (@Nd 1000

default_Fringe :
Max 2.19+000 @Nd 1100)
Min 1.53-001 @Nd 1004

MEC.Patran 2001 [I050] 11-Jun-01 16:37:44

MEC. Patran 2001 [I050] 11-Jun-01 16:38:17 3.42+001

Fringe: SC3 AEROSGZDCONSTRAINT, Al:Static Subcase, Aeroelastic R | Pressure, El Fringe: SC4 AEROSGZDCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Pressure, ElemeratEl

1.36+001
1.14+001

9.08+000]

default_Fringe : '-‘;<
Max 8.55+000 @Nd 1100)
Min -1.45-002 @Nd 1000

default_Fringe
Max 3.42+001 @Nd 1100
Min -5.80-002 @Nd 1000

FLDS120, Section 5.2, June 2002
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OToOpaxeHne CTPYKTYPHOM
Moaenu

L.aMSC.Patran E __L..I- ] ll

_ﬁI Group Viewport Viewing Display Preferences Tools Insiaht Confrol Help }\
|3 Create.. MR |96 BBRP0QAR @ @ %% (8 PRIl Y45 L 5
HE % ®H EH = EH EH ® p < [

ads/BCs  Materials: Properties Load/Ca.., Fields Bnalysis Results Insight %¥ Plot  Flight Lo...

Modify...
Move/Copy...
Set Current...

Transform...
Delete

ﬁenymmue pe3ynkraTbl
nony4eHbl ANA CTPYKTYPHOM

Get

[T

Fitter ' b

Select Groups to Post
moaenu. Aina npocmoTtpa |AeroSG2D A
pe3yJsibtatoB Mbl OOJIXXHbI Is._canard
Is_wing

0TOOpPaA3UTb CTPYKTYPHYIO

rpynny.
Bbibpatb B pasgene Group
MeHo Post.

wing_spline_nodes

BbibpaTtb “default_group”
nHaxatb Apply.

L

Select None I

Select Al |

Select Current I

| Apply I Cancel l
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[ecdopmaLmm KOHCTPYKLMI
ﬁ;rrbm pesynbrart — \ action: create v |

CTPYKTYpHble aedopmaummn Object:  quickPiot ¥ |
yepe3 a3poHarpys3Ku.

= o
1 07:50:20 2a700e =
INT, A1:Static Subcase: Displacements, Translational-{NON-LAYEREL G T
» ” AINT, Al:Static Subcase: Displacements, Translational 2 SC1 AEROSG2DCONSTRAINT,
B“Select Result Cases” BbibpaTtb g SEh0E SC1 StructureCONSTRAINT, A1: Static
“SC1 StructureCONSTRAINT...." 205-002 SC2 AEROSGZDCONSTRANT, A:Stat

SC2 StructureCONSTRAINT, A1:Static
SC3 AEROSG2DCONSTRAINT, A1:Stat
SC3 StructureCONSTRAINT, A1:Static
SC4 AEROSG2DCONSTRAINT, A1:Stat
SC4 StructureCONSTRAINT, A1:Static

v
«| | »

Select Fringe Result

In “Select Fringe Result” Bbibpatb 1.88-002

“Displacements, Translational”. 1.71-002f

In “Select Deformation Result”
BbIOpaTb :
“Displacements, Translational”. S

Displacements, Rotational
Displacements, Translational
Stress Tensor,

Stress Tensor, Axial
Stress Tensor, Bending -
< | »

Quantity: Magnitude ¥

1.03-002
Tenepb Mbl MOXeM BUAETb

NpPorubbl CTPYKTYPHOU
CeTKM

8.56-003

6.85-003
5.13-003

CTpyKTYypHbIe Nporuobbl
KaXXaoro pacyeTHoOro criy4yas

3.42-003
Select Deformation Result

1.71-003 Aeroelastic Restrained Moments, Noda :]
npeactaBlieéHbl HA Constraint Forces, Rotational
p n -2.10-009 Constraint Forces, Translational
crneaywuiem rimcrte default_Fringe : Displacements, Rotational
Max 2.57-002 @Nd 121 Displacements, Translational
X Min 0. @Nd 80 <] | >

default_Deformation :

Max 2.57-002 @Nd 121 [ Animate

| Apply I Close I

S5.2-69 MU A DUFTWA
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MSC.Patran 2001 [1050] 12-Jun-01 07:50:20 257-0024

Fringe: SC1 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational-(NON-LAYE RED]
Defarm: SC1 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational

2.23-002)
2.08-002)

1.88-002)

default_Fringe :

Max 2.57-002 @Nd 121
Min 0. @Nd 90
default_Deformation :
Max 2.57-002 @Nd 121

MSC Patran 2001 [I050] 12-Jun-01 07:52:49 2.13-0024

Fringe: SC3 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational-(NON-LAYERECA

Deform: SC3 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational 1.84-002|

1.70-002)
1.56-002|

default_Fringe
Max 2.13-002 @Nd 121
Min 0. @Nd 90

default_Deformation
hMax 2.13-002 @Nd 121

MSC Patran 2001 [1050] 12-Jun-D1 07552:25 218002

Fringe: SC2 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational-(NON-LAYERELG4M)
Deform: SC2 Structure CONSTRAINT, Al:Static Subcase: Displacements, Translational

default_Fringe :
(G Max 2.19-002 @Nd 121
Min 0. @Nd 90
default_Deformation :
Max 2.19-002 @Nd 121

MSC.Patran 2001 [1050] 12-Jun-01 07:53:12 851-002

Fringe: SC4 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational-(NON-LAYERELEH)

Deform: SC4 StructureCONSTRAINT, Al:Static Subcase: Displacements, Translational 7.38-002|

6.81-002]
6.24-002,
5.68-002]

2.79-009
default_Fringe :
it Max 8.51-002 @Nd 121
i Min 0. @Nd 30
default_Deformation :
Max 8.51-002 @Nd 121

FLDS120, Section 5.2, June 2002 MSC O\ SOFTWARE
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PacnpeneneHue
dIPOANHAMUYECKUX HAlrPY30K Ha
ﬁuecmm pe3ynbrarte Mlh (()I(eCTKOM)) n A sctor Crese ¥ |

nonyyaem pacnpepgeneHuve Obiect  arker v |
cun. [Npu 3TOM KOHCTPYKLUS Methodt  vector ¥ |

CUYNTAETCS XKEeCKOM. 08:51:35 2.83+003
NT, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component2 (B4 hEE

HA&H2H

Select Result Case(s)

SC1 AEROSG2DCONSTRAINT, A1:Stat «
SC1 StructureCONSTRAINT, A1: Static
SC2 AEROSG2DCONSTRAINT, 81:Stat
SC2 StructureCONSTRAINT, A1: Static :
SC3 AEROSG2DCONSTRAINT, 81:Stat
SC3 StructureCONSTRAINT, A1: Static :
SC4 AEROSG2DCONSTRAINT, A1:Stat
SC4 StructureCONSTRAINT, A1: Static :

v
«| | »

YctaHoBuTb anga “Action’, —_
“Object” n“Method” - Create, s
Marker, n Vector.

B “Select Result Case(s)”
BbI6paTtb “SCA1
StructureCONSTRAINT....”

B “Select Vector Result” BbiGpath [
“Aeroelastic Forces, Nodal Rigid

1.32+003 Select Vector Result
Com pon e nt” o 4 9+001 Aeroelastic Forces, Nodal Rigid CompolPs
i 1.13+003] Aeroelastic Moments, Nodal Rigid Comg
l ] l nno Aeroelastic Restrained Forces, Nodal
e + 9.44+002 Aeroelastic Restrained Forces, Nodal Ir
Tene Pb Mbl MOXEM . T 4 06+001 Aeroelastic Restrained Moments, Noda «
| ; | X 2 ey l - _‘
BUAETb BEKTOpa Cun n nx E35002 -
3Ha4YeHue . $5 574001 5.66+002

BekTtopa oTob6paxatrorcs
TONbKO B y3nax co spline-

['2.48+001 1.89+002]

Show As: Resuttart ¥ I

2.33+000 -6.10-004
il d default_‘“ector :
Max 2.83+003 @Nd 121 [” Animate
Bce pe3yrsibraTthbl hin 0. @Nd 90
| Apply I Close |

npunBeneHbl HUXe.

Reset I

FLDS120 . $5.2-71 MSL_A SOFTWA

SIMULATING REALITY




MSC Patran 2001 [1050] 12-Jun-01 08:51:35 2.83+003)
Vector: SC1 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component2 (NGB

MSC.Patran 2001 [1050] 12-Jun-01 08:56:08 1.31+003)
Vector: 3C2 Structure CONSTRAINT, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component] (Db

1.89+002]

3.05-004
default_Vector:
Max 1.31+003 @Nd 362
Min 0. @Nd 90

-6.10-004
default_Vector:
Max 2.83+003 @Nd 121
Min 0. @Nd 30

MSC Patran 2001 [1050] 12-Jun-01 08:56:37 1.26+003
Yector: SC3 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component] (NGB

MSC.Patran 2001 [1050] 12-Jun-01 08:57:01 5.03+003
Vector: 5C4 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Componentq(N@hit

3.69+003]
3.35+003]

3.02+003]

8.38+001

-7.63-005| -3.05-004
p default_Vector : default_Vector:
X Max 1.26+003 @Nd 356] Max 5.03+003 @Nd 356

Min 0. @Nd 90 Min 0. @Nd 30
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[lpupocT asapoanHaMU4eCcKux
Harpy3okK

[ TPl Y

/ﬁ:enbmom pesynbsrare Mbl
nony4yaem pacnpegernieHue

CWUI C y4eTOM NogaTtAuBoOCTH
KOHCTPYKUUWN.

“SC1 StructureCONSTRAINT....”

B “Select Vector Result” BbibpaTtb
“Aeroelastic Restrained Forces,
Nodal Elastic Component”.

Tenepb Mbl MOXeM BUaeTb
BeKTOpa CUI n ux
3Ha4YeHue .

Bce pe3yrsibraTthbl
npunBeneHbl HUXe

L

FLDS120, Section 5.2, June 2002

B “Select Result Case(s)” BbIGpaTh 4.

//

aaaa-nasall-Jun-01 10:43:27

7.06+001

INT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastig ©3+ap

S5.2-73

c+001, 1.50+001

6.12+001

5.65+001

5.18+001

4.71+001

4.24+001

3.77+001

3.30+001

2.83+001

2.35+001

1.88+001

J default_“ector:
8.79-001 Max 7.06+001 @Nd 121

bin 0. @Nd 90

Action: Create vI
Object: Marker 'l
Method: Vector ¥ I

HAdHYHE

Select Result Case(s)

SC1 AEROSG2DCONSTRAINT, &1:Stat «
SC1 StructureCONSTRAINT, A1:Static
SC2 AEROSG2DCONSTRAINT, &1:Stat
SC2 StructureCONSTRAINT, A1:Static :
SC3 AEROSG2DCONSTRAINT, A1:Stat
SC3 StructureCONSTRAINT, A1:Static
SC4 AEROSG2DCONSTRAINT, A1:Stat
SC4 StructureCONSTRAINT, A1:Static :

v
«| | >

Select Vector Result

Aeroelastic Forces, Nodal Rigid Compo a

Aeroelastic Moments, Nodal Rigid Comg.

estrained Forces, Modal §

Aeroelastic Restrained Forces, Nodal Ir

Aeroelastic Restrained Moments, Noda vI
»

2 i

Show As:

Resuttart ¥ I

[~ Animate

| Apply I Close |
Reset I

IVIJ\.(A‘?‘\JUTI"HRE

& SINULATING REALITY




MSC Patran 2001 [1050] 12-Jun-01 10:51:32 8.79+002
Yector: 3C2 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastie @prap)

MSC.Patran 2001 [1050] 12-Jun-01 10:43:27 7.06+001
Wector: SC1 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastie ©a+ap!

+nm 1504001

-9.92-005|
default_Vector
Max 8.79+002 @Nd 121
Min 0. @Nd 90

default_Vector
8.79-001 Max7.06+001 @Nd 121
Min 0. @Nd 30

MSC Patran 2001 [1050] 12-Jun-01 10:5453 6.62+002]

Yector: SC4 Structure CONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastie £8+ap

MSC Patran 2001 [1050] 12-Jun-01 10:53:39 1.65+002
Yector: SC3 Structure CONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastic €g+ap|

1.43+002 5.74+002)
1.32+002 5.29+002)
Lo 1214002 00 485+002
] ‘ 4164001 4 10002 h 1674002 4 414002
. 9.93+001 ‘ 3.97+002)
i 8.62+001 353+002)
7.72+001 3.09+002)
2.54+001 1.02+002
6.62+001 2.65+002)
5.52+001 2.21+002)
3.42+001 1.37+002
4414001 1.76+002)
3314001 s 1.32+002)
2.21+001 8.82+001
1.10+001 4414001
rid g
V 1.34-005] 1% 5.34-005
. default_Vector: S default_Vector:
~X Max 1.65+002 @Nd 121 X 74624001 Max 6.62+002 @Nd 121

Min 0. @Nd 90 Min 0. @Nd 90
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WHepuKnanbHble Harpys3ku

/ﬁaom:mom pe3ynkraTte
npeacTaBfeHo
pacnpegeneHue
MHepuuanbHbIX CUn,
AENCTBYIOLUX Ha
KOHCTPYKLMUIO.

B “Select Result Case(s)” BbibpaTtb
“SC1 StructureCONSTRAINT....”

B “Select Vector Result” BbibpaTtb

Inertial Component”.

Tenepb Mbl MOXEeM
BUAeTb BEKTOpa CuJl U nx
3Ha4YeHue .

dencreue nHepumanbHbIX
cun, obycrnoBrneHo
BIIUSTHUEM TOYEYHbIX
Macc U Maccou onepeHus,
3afjlaHHOM Yepe3
CcBOMCTBa maTepuana.

Bce pe3ynbraTthl
npuvBeAeHbl HUXe

FLDS120, Section 5.2, June 2002

X

0:56:35

“Aeroelastic Restrained Forces, Nodallg; .

+000

10

1.50+003

S5.2-75

[, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Inertia] @omag

default_‘Vector: .
hMax 1.50+003 @Nd 97
Min 0. @Nd 30

1.50+003

0

Action: Create vl
Object: Marker 'l
Method: Vector ¥ I

A2 H

Select Result Case(s)

SC1 AEROSG2DCONSTRAINT, A1:Stat «
SC1 StructureCONSTRAINT, A1:Static
SC2 AEROSG2DCONSTRAINT, A1:Stat
SC2 StructureCONSTRAINT, 81: Static :
SC3 AEROSG2DCONSTRAINT, A1:Stat
SC3 StructureCONSTRAINT, A1:Static
SC4 AEROSG2DCONSTRAINT, A1:Stat
SC4 StructureCONSTRAINT, A1:Static

w
«| | »

Select Yector Result

Aeroelastic Forces, Nodal Rigid Compo a
Aeroelastic Moments, Nodal Rigid Comg
Aeroelastic Restrained Forces, Nodal

Aeroelastic Restrained Forces, Nodal |
Aeroelastic Restrained Moments, Noda «

|

i *

Show As: Resultant ¥ I

[~ Animate

Apply I Close |

Reset I
MSC }QSOFTWARE

SIMULATING REALITY




MSC.Patran 2001 [1050] 12-Jun-01 11:00:44 1.50+003}
Vector: SC2 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Inertia] Gosmog)

MSC.Patran 2001 [1050] 12-Jun-01 10:56:35 1.50+003
Vector: SC1 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Inertial Gosmog

1.30+003

1.20*003

1.50+003 1.50+003

F150-003

?1 50+003 4.00+002] 4.00+002]
3.00+002]
2.00+002]
1.00+002
7 X
¥ 0 .
default_Vector: default_Vector
el Max 1.50+003 @Nd 97| Max 1.50+003 @Nd 97

Min 0. @Nd 90 Min 0. @Nd 30

MSC.Patran 2001 [1050] 12-Jun-01 11:01:56 1.50+003
Vector: SC3 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Inertis] Gofag)

MSC.Patran 2001 [1050] 12-Jun-01 11:02:41 6.00+003
Vector: SC4 StructureCONSTRAINT, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Inertish Gosgag)

1.60+003

1.50+003 6.00+003

04+00

F1:50+003 4.00+002 P6.00+003 1.60+003
3.00+002
1.60+003
2.00+002
1.00+002
Y
/
i 0
S default_Vector: default_Vector
X Mex 150+003 @Nd 97 Mex 6.00+003 @Nd 97

Min 0. @Nd 90 Min 0. @Nd 90
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YnpaxHeHue 1: pexumbl noneta

HanmeHoBaHue Uncno Maxa | CkopocTHOoM Hanop | BeicoTa
pacyeTHOro cry4vas

1g_subsonic_high_alt 0.6 99 40,000 ft
19_supersonic_low_alt 1.2 2057 1,000 ft
1g_supersonic_low_alt 1.2 395 40,000 ft
4g_supersonic_high_alt 1.2 395 40,000 ft

Bo Bcex pacCHETHbLIX CIy4adaXx yrosi atakm h OTKIoHeHNA onepeHnd
SABNSATCS CBOOOAHLIMU nepemMeHHbIMN.

B 4-om pacdeTHOM cnyyae angd ypasHoBewmBaHus 1arvm B 4G
NCNOSb3yeTCcAa BpawaternbHag NPpoOn3BoAHAadA No TaHraxy paBHas

0.000356

FLDS120, Section 5.2, June 2002
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YnpaxHeHue 1: napameTpbl
Mopenn

Pasmax kpbina (anga uenoro J1A) = 40 ft
Mnowaab kpbina (ans uenoro J1A) = 400 ft?
KopHeBasi xopga = 10 ft

FLDS120, Section 5.2, June 2002
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YnpaxHeHue 1 :3agaHue

Cospartb mogens Bo Flight Loads, kak onncaHo B npumepe.
[TonpobynTe yBENMNYUTL TOYHOCTb a3pOANHAMNYECKOWN CETKN OSS
nonyyYeHna nydwnx pesynsratoB pacnpegeneHud
aspoavHaMnU4ecKoro gasneHud.

B BbINOMHEHUX OaHHOro 3adaHnst BamM MOMOXET
nocrneanoBaTtesibHOCTb, NnpmnBegeHHasd Ha cneuyrol_u,eﬁ CTpaHuue.

FLDS120, Section 5.2, June 2002 S5.2.79 MSC\\SOFTWARE
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YnpaxHeHue 1: atanbl pacyeta

1. W3 dpanna Flds_FSWing_class_file.bdf nmnopTupymnte CTpyKTypHYIO
MoLeEnNb.
2. ['pynnbl y3noB CTPYKTYPHOW MOAENN NCMNOMb3ynUTe AN co3naHuns
cnsianHoB MO rpynnam.
3 [eomeTpua onga asapoanHaMnUYeCcKnX NOBEPXHOCTEN YyXKe co3daHa.
4. Ycnosus CAMMETPUM KOHCTPYKLNU yXKe 3adaHbl.
5. Load case ong rpaHUYHbIX YCIIOBUM YXKe CO34aH.
6. AspoguMHamuyeckme NoBEpPXHOCTU Kpbina 1 onepeHns cos3faHsbl.
7. OnepeHwue onpeneneHo Kak ynpasnawoLasa niocKoCTb.
8. A3spoguHamMunyeckume CeTKU Kpbliia U onepeHnsa cea3aHbl NOCPenCcTBOM
CrnslavHOB CO CTPYKTYPHOW MOAENbIO.
9. 3apaunTe ycrnosusi banaHCMPOBKM U 3anyCTUTE pacuyer.
10. Wccnepynte nonyvyeHHble NPOnU3BOLHbIE YCTONYMBOCTM.
11.  Wccnegynte nonyyeHHble a3apoanHaMUYECKY0 U Pe3ynbTUPYIOLLYIO
KOHCTPYKLMOHHYIO Harpysku.

MSC\\SOFTWARE
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