Pa3znen 5.3

CTaTnyeckasi asapoynpyrocTtb
NMpumep 2 — lNpoaonbHan
6anaHcupoBkKa J1A ¢ NPAMbIM KPbIFTIOM
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Lenwu

OTO yrnpaXHeHne OEMOHCTPUPYET pacyeT
npogonibHon 6anaHcmpoBky J1A ¢ NPSIMbIM KPbINTOM.

OcHoBHag uenb — onucaTtb co3daHue crnianHoB angd
OYEHb CMOXHbIX KOHCTPYKLINA.

[Toka3aTb OOMNONMHUTENBHYK CXEMY YCMNELLHOro
cOo30aHuA CnranHoB.

[TpogeMoHcTpupoBaTh 3 dEKT «beaHbIX» CrnanHoB.

ObBbACHUTb HEKOTOPbIE NepenoBble PYyHKUUN
nocTnpoueccopa, Takme kak loads browser (bpaysep
Harpysok).

FLDS120, Section 5.3, June 2002 S5.3-3 MSC\\SOFTWARE

sssssssssssssssss



KoHCcTpyKuuA JIA: OCHOBHbIe AaHHbIEe

EQnHULBI N3MEPEHUS: CU:H, m C

Pa3max KoHconu Kpbina: 9w

[1nnHa xopabl: 1.3M

[lepenHasn kpomka Kpbina: 0.3M OT TOYKKU OTCYETA
Hocok: 1.5M OT TOYKM OTCYETA

[1nnHa dorosenska: 5.2M

FLDS120, Section 5.3, June 2002 S5.3-4 MSC\\SOFTWARE



KoHcTpykuus JIA: 0630p

NmeeTca cumi
OTHOCUTESNbHC

HeT BepTumkarn
aspogmHammy

YnpasnatoLwu
“npnBapeHbl”

Buayanusaunsa CTpykTypHOU MOLENN B
Patran, dto3ensx npeacraBrieH Kak
ogHopoaHaa banka NoCTOSIHHOro
cevyeHus. £

ll'l, A //
\ "<.,__\-
\_'__\.M-x
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KoHcTpyKuua JI1A: koHCONb

KOHCTPYKLWOHHbIE OTBEPCTUS

HocoBaga 4yacTb He
MO EeNnmMpyeTcs

MepenHunii NOHXepoH  3adHWUiA NNOHXEPOH [TIpodomnb Kpbina B nfaHe

FLDS120, Section 5.3, June 2002 S5.3-6 MSC\\SOFTWARE
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KoHcTpyKuua J1A: anemeHTbl KOHCONW
Kpbina

OTBepcTne

[MepenHui NOHXepoH  3agHUN NTOHXEPOH

FLDS120, Section 5.3, June 2002 S5.3-7 MSC\\SOFTWARE
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KoHcTpykuua JIA: aneMeHTbl XBOCTOBOW
yacTu

/ QHGBOH
Hepstopbl

|

[MNepeoHnn NOHXepoH 3aHnM NOHXEPOH

FLDS120, Section 5.3, June 2002 S5.3-8 MSC\\SOFTWARE
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KoHcTpykuua J1A: anemeHTbI doro3enska

To4yeYyHble Mmacchl

MepeaHun noHxepoH  3agHuin NOHXEPOH

=X dro3ensk, NnpeAcTaBrneHHbI B BUae danku

FLDS120, Section 5.3, June 2002 S5.3-9 MSC\\SOFTWARE
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Koncmwvm JIA: rpaHnyYHbIe yCnoBuUA

/FpaquHble yCcnosusi

= OnpegerneHne rpaHNYHbIX
yCnoBuu

Load/BC Set Scale Factor
= OnpeneneHne crny4vas B

HarpyxeHus
Translations <T1 T2 T3= il

K j [<00>

Rotatigs <R1 R2 R3>
| <0,0 =

A

e

Ycnosus cummeTpun
OTHOCUTESTbHO
nnockocTn XZ, nioc
OCEBbIE MPaHNYHbIE
yCnoBus

FLDS120, Section 5.3, June 2002 S5.3-10 MSC\\SOFTWARE
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PekoMeHayeMble rpynnbl y3noB A

{pynnbl:

= CyLlEeCTBEHHbIM B CO3aHUU
rpynn, sBnseTcs
NpaBUITbHOCTb
pacnpenenexus
CTPYKTYPHbIX Y3I10B MO
rpynnam.

= PekomeHayeTtca
Ncnonb3oBaTb Npedukc: str_

(vcnonb3ysa npedukebl
rierye OpMeHTUpoBaTLCH B
MHOrooopa3uu pasfmyHbIX

rpynn)

__str_ail

—str_fair

- /

o

s

FLDS120, Section 5.3, June 2002

.—str_flap

S5.3-11

co34aHuA cnnavuLuHoB

Y3nbl B 3TMX obnactsax
OOMKHbI ObITb BbIOpaHbI 40
CcO34aHud aspoynpyrou

CETKW.

str_tail

str_elev

MSC X\ SOFTWARE
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YnpaxHeHue 2a: 3aaaHus

CosganTe HoBYHO 6a3dy OdaHHbIX

NmopTtumpynte ‘sol_examplela_trim.bdf — dpann 6a3bl gaHHbIX
MSC.Nastran

PaccmoTtpuTe crnegyrowme BapuaHTel CoO3gaHua criflanHoB Ha
CTPYKTYPHOW MOOENN:
+ (CBd3aTtb cnnamHamu Bce y3ribl KOHCTPYKUMU

+ Css3aTb cnnavHamm Bce y3nbl fexallme B Nf0CKOCTU as3poanHaMMUYeCKom
CETKN, HanpuMep, Takne Kak HMKHSS NOBEPXHOCTb Kpbina.

+ CBsA3aTb cnnamHamm TOMbKO Y3rbl CUINTOBOW KOHCTPYKLIMN — JTOHXXEPOHbI,
HepBIPbI U T.4.

Paspgenute KOHCTPYKUUIO Ha rpynrbl Afn4d co3gaHuA cnnaviHoB.

FLDS120, Section 5.3, June 2002 S5.3-12 MSC\\SOFTWARE
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YnpaxHeHue 2a: 3aaaHus

Buibepute pacyetHbin cnydyan ‘LEVEL FLIGHT CASE 1’

. CﬂeﬂaVITe ero TekKywmm u ripoeepbre CBA3N HaJr10OXKEeHHbIE Ha
nepemMeLLleHme.
3anyctute u3 Patran pacyeT Ha cOOCTBEHHbIE 3HAYEHUS.

+ SOL 103 B Analysis Analyze Model/Entire Model/Full Run

+ Bbibepute pacuetHbin cniydan ‘LEVEL FLIGHT CASE_1’ n oTmMeHuTe
Bblbop ‘Default’, ybeantech, 4TO HanoXeHbl YCNOBUA CUMMETPUN.

FLDS120, Section 5.3, June 2002 S5.3-13 MSC\\SOFTWARE
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YnpaxXHeHue 2a: 3agaHus

[MocmoTpute doann .f06

+ Onpepenute

2 TBEPAOTENbHbIX TOHA — UMEETCH TaHrax n cBobogHoe nepemMelleHne
(Ry n Uz)
Ynpyrue ToHa

MNogknounte dbamn .xdb B MSC.Patran

+ Onpepgenute
2 TBEpAOTENbHbIX TOHA
3HaunMble ynpyrmue ToHa
OcTanbHble yrnpyrme ToHa — Afist Yero OHM HY>HbI?

FLDS120, Section 5.3, June 2002 S5.3-14 MSC\
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YnpaxHeHue 2a: pe3ynbraTthl

Action: Create ¥ |
Object:  Quick Plot ¥ I

g5 g

[NonyyeHHble pe3ynbraThl

Select Result Cases

+ 2 TBEPAOTENbHbIX TOHa e TEAREEAH
fTMode 3 Freq. =6.5

+ 3Ha4dnmble ynpyrne ToHa 3 n 6 h1Mode 4 - Freq. = 18.139
f1:Mode 5 : Freq. = 20.262

+ [pyrve ynpyrve ToHa A Mode 7 Freq. - 26,601
h1:Mode 8 : Freq. = 28.97 ~ —
£ Mode 9 Freq. = 29.92 |
Kij I

FLDS120, Section 5.3, June 2002 S5.3-15
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pe3ynbraThbl

YnpaxxHeHue 2a

Ll
o=
<<
=
—
[ )
S
(7]

SIMULATING REALITY

Translational
Max 3.66-001 @Nd 461

Max 1.39+000 @Nd 38

default_Deformation :
default_Deformation :

_3.6E6-00

21.925: Eigenvectors
Mode

., Al:Mode 4 : Freq. = 18.139: Eigenvectors, Translational

A ,A1:Mode 6 : Freq.

Deform: SC1:LEVEL_FLIGHT_CASE_1.SC1
Deform: SC1:LEVEL_FLIGHT_CASE_1.SC1

MSC.Patran 2001 r2a 10-Sep-01 19:05:25
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MSC.Patran 2001 r2a 10-Sep-01 19:00:11
Deform: SC1:.LEVEL_FLIGHT_CASE_1.SC1
MSC.Patran 2001 r2a 10-Sep-01 19:03:37
Deform: SC1:.LEVEL_FLIGHT_CASE_1.SC1
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A3poanHamu4yeckasa moaenb: BBeAeHue

Bo3MO)XHO MHOXXECTBO BapuUaHTOB CO3aHUA adpOoanHaAMNYECKNX
noBepxHoCTeW. 3aech ynpaenstoLlasi NOBEPXHOCTb Ha
a’pOoaANHaAMMYECKON CETKE onpeaeneHa cCaMoCTosATENbHO, MO3TOMY
Heob6xoaMmMo BbINO KOHTPONMMpoBaTb COBMECTUMOCTb
a3poaMHaAMNYECKON CEeTKMU BOOMNb NOTOKA.

HocoBas 4YacTb BXOOuUT B

KoHueBasi 4acTb
BXOOUT B

OAVHaAMMNYECKYHO
a3poaNHaMNYECKYHO Kpbing POA y
Mofenb
MOZenb
DWnepoH

dnanepoH

OneBoH

OnepeHne

FLDS120, Section 5.3, June 2002 S5.3-17 MSC\\SOFTWARE



Bbibop moayns FlightLoads

.4 MSC.Patran

File Group ‘Viewport ‘iewing Display| Preferences| Tools [nsight Conrol Help  Utliies

IEEEbof/R|FFFe adewvoaae ®%

Jl_x 1 [g» G Bz 28 2% "kz R(v N’%IJ

{08 2

5| G

& 50 { By = H 2] @ & &

B
Geom... Eleme... Loads/... Materials Proper... Load.. Fields Analysis Results Insight XY Plot Flight ..

~

Beibop moayns FLDS, 3angnte B MeHo
Preferences / Analysis n BbibepuTte B
Analysis Code u Type 3Ha4deHus,
NoKasaHHble Ha PUCYHKeE.

MeHto FLDS 3ameHnno craHgapTHbIe
mMeHto B MSC.Patran.

File Group Vlewport Viewing Display Preferences Tools [nsight Conrol Help  Utlites

Analysis Code:
MSC Nastran ~ |

Analysis Type:
|Aeroelasticily > |

Input File Suffix;

| bdf
Qutput File Suffix:

[ .op2

OK I

{4 MSC.Patran i

1 & G8 ¢ g ¢ 2 : T an N e IAEEL-
® = = i = = B = = @ B s
Geom... Eleme... Loads/.. Materals Proper... Load.. Felds Analysis Results Insight XY Plot Fight ...

FLDS120, Section 5.3, June 2002 S5.3-18
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YnpaBneHue moaenbto

—Fliaht Loads Dvnamics =l
& Aero Modeling MSC

' Aerodynamics
' Aeroelasticity

[maBHoe meHto FLDS nokasaHo I _ € Results Browser
Ha PUCYHKe cripasa. N e Abiom
3aeck npeacrtasneHa obpasey o
nocnenoBaTenbHOCTU =
Bblnon HﬂeMbIX D.eMCTBMM . SuperGroup Name (8 chars) - Aero Modelina
LA [datum_ac +— Model Management...
Bbibepute ans Ha4yana paboTshl,
A ero M 0 d el | n g . 2elecBoie ol | Flat Plate Aero Modeling. ..

Control Devices...

CospainTe cyneprpynny
,datum_ac".

Aero Monitor Points...

Options...

i datum_ac.db - default_viewport - datum_ac - Entity

MSC S SOFTWARE

sine ulgh@iﬁ&""
. S
thhtlroads and Dynamics
’ o
v Make Current
Apply | Cancel |
=

Model Management LI

FLDS120, Section 5.3, June 2002 S5.3-19 MSC FlightLoads 2001.0,0[ _ e WARE
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Co3aaHue naHeneu

—Fliaht Loads Dvnamics =l
& Aero Modeling MSC

3atem BblbepuTte Flat Plate Aero Modeling g

Aeroelasticity
Mcnonb3ynTte nobon n3 aTnx MeToaoB ¢ Restits Browser
' Import/Export
A|l  Options

Action:  Create ¥ 4 = Action:  Create ¥ 4 = Action:  Create ¥ a4 =
Object:  Lifting Surface ~ I3 Object: Lifting Surface ¥ Objdst Lifting Surface ¥
Method: 2 Curve/Edge ¥ Method: Method:  Existing Surface
SPAN I___-*sPAN SPAN— Ca =
> B : YTy ; —Aero Modelina
cd_ 4 ke =i
flat T giat T 8 Model Management... |
b4 fi e : :
o e E]
H| a_ g 1 7
ST L] Xa — Flat Plate Aero Modeling. .. |
Existing Surfaces... Existing Surfaces... Existing Surfaces... Control Devices |
Surface Name Surface Name Surface Name
| | wing [ving Aero Monitor Points... |
v Auto Select Curves V' Auto Select Select Existing Surface Opti ons |
Curve 1: Point 1: [
Curve 2: Point 2: Mesh Control... |
Point 3: - . »
Mesh Control... | Optional Data. . | \ 3
r— N
Optional Data I Rl MSC %SOFTWABE
Apply | Cancel | SINELATINE £ e
Mesh Control... ) .
Apply | Cancel | | FlightLoads and Dynamics
Optional Data... | - (]
Apply | Cancel |

=l = =

Flat Plate Aero Modeling Flat Plate Aero Modeling _FlatPlate Aero Modeling |

=
FLDS120, Section 5.3, June 2002 S5.3-20 MSC FlightLoads 2001.0,0[ _ e WARE
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[loabeMHble NOBEPXHOCTU. reOMeTpus

Pasmax koHconu kpbina: 9.0 m
Xopaa: 1.3 m

[MepenHsaa kpomka Kpbina : 0.3 M OT Ha4varbHOW JSIMHUA

[-0.3,4.5,0]

KoHconb

[MpumedaHue: 3gechb BrnosiHe yMeCTHa

BblICOKa4dA rnioTHOCTb 83pO,EI,I/IHaI/ILIeCK0|2
CETKW.

FLDS120, Section 5.3, June 2002

Object:
Method:

Create ¥ l

Action;

Lifting Surface 'I
2 PointsiChord |

Ix

+
u

i R |
s
i
Lokt
Wl L MOOM+ L

r--
1

U — MAoM +
M=

X
D
1

(Mesh control

Existing Surfaces. ..

Surface

Name

v Auto Select Points

Point 1:

Point 4

[L3200]

[[3450]

Edge 1-2:| 1.1

Edge 4-3:/ 1.1

Mesh Control...

Optional Data. ..

SpegMesh: Uniform ~ | =
L
Number = [45
Chord Mesh: Unif -

niform | <

b

Number = [5

S5.3-21

Cancel

| Apply |

MSC X\ SOFTWARE

SIMULATIN G REALITY



A3poanHamuyeckasn ceTka

AspogmHammnyeckas
ceTKa Kpblfa
(45*5)

CTpyKTypHas ceTka
Kpblna

[TprMeyaHue: CTPYKTYPHbIE
CETKN aurepoHa, orianepoHa u

3aJ/in3a He NokKal3aHbl.

AspognHamunyeckas ceTka
onpegensieTcs Kak
(pasmax*xopay), Bce BeSfIMYMHbI
MOCTOSIHHbI.

[-0.3,0,0]

FLDS120, Section 5.3, June 2002
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3
i
I
k
i
I
I
I
1
I
i
I
1
i
B
i
I
i
I
i
I
I
|
B

A

AapognHammnydeckas ceTka

/ annepoHa (21*2)

2.1

AapognHammnydeckas ceTka

/ 3anusa (4*2)
0.4

4
A

AspognHammnyeckas

2.0
/ ceTka nanepoHa (20*2)

< LleHTpanbHas nuHus

MSC A\ SOFTWARE
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AapoaMHaMmun4yeckas ceTka XBOCTOBOW

AspognHammnydeckasi ceT
XBOCTOBOM 4acTtu (17*4)

CTpyKTypHas ceTka
onepeHuns

[puMeYaHue: CTpyKTypHas
ceTka areBoHa He nokasaHa

AapognHammndeckas ceTka
BbIpOBHEHA BAOSb NOTOKA.

FLDS120, Section 5.3, June 2002

YaCTU

[2.8,0,0]

0.62

S5.3-23

" 0.28

e anesoHa (17*3)
1.7

MSC

AapognHammnydeckas ceTka

v < LleHTpanbHasa nuHns
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YnpaxHeHue 2b: 3apaHua

Co3gartb aspognHaMn4ecKkmne CeTkn ans:
+ Kpbina

+ OnanepoHa

s+ OnepoHa

+ 3anusa

+ OnepeHus

s+ OreBoHa

BbibpaTb NIOTHOCTb a3poanHaMMNYECKON CETKN,
OTBeYaoLL Yy YCrNOoBUKD COBMECTUMOCTU BAOOSb
NOTOKA.

FLDS120, Section 5.3, June 2002 S5.3-24 MSC\\SOFTWARE
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YnpaBnawLwune nNOCKOCTH

dnanepoH
OnepoH
OneBoH

FLDS120, Section 5.3, June 2002 S5.3-25
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Co3aaHue ynpaBnsowWwmx nocKocTen

v Auto Select Points

Origin

| Point 12

Point on Hinge Line

| Point 6

[ ok ]

Cancel

Action:  Create ¥ | =
Object  Control Surface ¥ |
Method:  Lifting Surface |

\
Existing Control Surfaces. .. \

Control Surface Name \
[ ct_ail

v Auto Select Points

Select Component(s)

\ Control Devices... |

Point 1: | Node 100192 elev
‘ fair
Point2: | Node 110032 e _JL‘
4 »
OK | Cancel \ Hinge Line
[ Coord 1
=
v Auto Select Points
Point 1: | Point 6 \Reference Chord Length
inge Momart Point2 [Point 13 [02 Calc..
Lower -1000
Point3: [ Point 11
Upper [ 1300 Poirt4: [Pont12 ha Reference Area
042
—Position 1 %J
Lower  |-262 [ ok | Cancel |
[0262 : .
el I Optional Limits... |
oK | Cancel | Apply | Cancel |
FLDS120, Section 5.3, June 2002 S5.3-26

—Fliaht Loads Dvnamics ol
& Aero Modeling MSC

' Aerodynamics
' Aeroelasticity
¢ Results Browser
' Import/Export

" Options

—Aero Modelina
Model Management. .. |

Flat Plate Aero Modeling... |

Aero Monitor Points... |

Options... |

T SOFTWARE

suuug

.,‘
thhdroads and D} namics

WARE
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YnpaBnawLwas nnocKoCcTb: 3fepoH

FLDS120, Section 5.3, June 2002
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Mapkepb! yrnpasnsoLen
NOBEPXHOCTU

B aTton mogenn mbl
NCMNONb3YEM:
ct_ail
ct_flap
ct_elev

Mapkep KoopanHaTHON
CUCTEMbI LLapHMpa

MSC X\ SOFTWARE
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YnpasnawLwas nnocKocTb:
anbTepHaTUBHbLIN 3n1epo

Action: Create v | 4

Object  Control Surfaces 'I

Method:  Linear v I

| Existing Control Surfaces. .. |
Control Surface Name
| ct_ail
C Lifting Surface
« Surface Boxes
AnbTEepHATUBHOE Select Elements
peLieHune: |
Mbl MOXXeM co3aaTtb
Ha KpbiJyie O4HY
CnJ1IOWHVYHIO Hinge Line
y | Coord 3 Calc,..|
as3pognHaMn4eCcKkyro
CeTKy U cosfatb Reference Chord Length
ynpasnsyuyto [0.28 Calc. |
MIOCKOCTb NyTEM
nHONBUAOyasribHOro Reference Area
Bb|6opa |2.46097| Calc...l
ad3pognHaMn4yeCkKnx
J1eMeHTOB Optional Limits... |

Apply I Cancel |

FLDS120, Section 5.3, June 2002 S5.3-28 MSC >\ SOFTWARE
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YnpaxHeHue 2c: 3aAaHuA

Co3naTtb ynpasndarowmne NnoBepPXHOCTU OJ1A.
+ OrnanepoHa

s OnepoHa

¢ OnNeBOHa

FLDS120, Section 5.3, June 2002 S5.3-29 MSC\\SOFTWARE
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YnpaxHeHue 2c: pesynbTar

7 ilail
ol
RejCepillail
ol ail
Rejcepilail
e
Siceplai

ail
Sieplad

ol
s{thilal

ail
g
RSjeshlad

ai
ofhlla
oeeiladl
&
)
5
« RO v
<§ ATS
o % ey
) s i
S
« ik ey
© Ko v
« Ko v
& i
= i v
- ;é i

v K RS v

&« R
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Action: Create ~

Object.  Surface ~

iEE

Method:  General v <

Action:  Create vl 4 4

Object  Surface v |

Method: v General

Existing Splines...

Spline Name

— Structural Points
« Nodes ¢ Groups

Select Nodes

—Aero Boxes
« Elements C Surface

Select Elements

Optional Data...

| Apply I Cancel

Displacement W
Force

=4 =~

Al

E

Spline Name

—Structural Points
« Nodes © Groups

Select Nodes

—Aero Boxes
&~ Elements ¢ Surface

Select Elements

Optional Data... I

FLDS120, Section 5.3, June 2002

Apply Cancel I

Co3aaHue cnnaMHoB

—Flight Loads Dyvnamics
« Aero Modeling @

ics

o 'Results Browser
C Import/Export
" Options

Z

- Aeroelasticity

Aero-Structure Coupling...

Struc. Monitor Points...

Aeroelastic Model...

Analysis. ..

MSC | SOFTWARE

e '~E—';‘4
Fﬁghd(;pgds and Dynamics

S5.3-31
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Co3aaHue cnnaMHoB

Linear Attach Flexibility

(00

Type: Finite Plate ~

Number of Elements
X-axis| 10

Y-axis| 10

’ Existing Groups

Filter | Fﬁ-

Select

N\

bot_tail
bott_skin_ribs_etc
default_group
str_ail

str_elev

str_fair

str_flap

str_fuse

str_tail

-

Action: Create ¥ | 4

Object:  Surface |

Method:  General |

Existing Splines...

Spline Name
[ sp_wing

Linear Attach Flexibility

[00
Type: Harder-Desmarais
Thin Plate
Number ol
X—axisl 10
Y-axig| 10

| OK | Cancel

| Existing Surfaces

Fiter | |7

Select

—Structural Points
C Nodes & Groups

N

6;7

Select Groups...
Number Selected: 1

—Aero Boxes
C Elements © Surface

M Select Surface...

Name: wing

Optional Data. ..

<

FLDS120, Section 5.3, June 2002
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Co3gaHue cnnavHoB

B meHnto Group
ncnonb3ynte Post ans
oTOBpakeHus
HeoOXxoAnMBbIX rpynn.

B meHto Aeroelasticity /
Aero-Structure
Coupling ncrnonbayimnTte
Show ans
oTOOpaxxeHus
CTPYKTYPHbIX U
a’poaANHaAMMYECKMX
KOMMOHEHT dnnanHa.

Action; Post v |

Current Viewport

| default_viewport

—> Fiter |

Action: Show ¥ 4
Object:  Surface v

e

Info: Attributes ¥

Existing Surface Splines

W—H

S5.3-33

Select Groups to Post
ail =
bot_tail

bott_skin ribs_etc
datum_ac
default_group

elev

fair

flap

str_ail

str_elev

str_fair

str_flap

str_fuse

strtail

str wing

tail

wing

0 Ny
by

Select None

|
Select Al |
|

Select Current

Cancel I

MSC X\ SOFTWARE
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Co3aaHHble cnnauHbl

CnnawHbl, co3gaHHble
B 9TOW MOoAdenwu:

s Sp_wing
o sp ail

+ sp flap
+ sp tall

e Sp _elev
+ sp fair

FLDS120, Section 5.3, June 2002
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$p_wing $p_wing
$p_wing $p_wing
$p_wing $p_wing
$p_wing $p_wing
$p_wing $p_wing
enowing | @powing @i vy
$p_wing Sp_wing
$p_wing $p_wing
enwing | gnowing _wirlg
Sp_wing <$p_wing
<Sp_wing Sp_wing
g & wing _wing
<Sp_wing Sp_wing

MSC X\ SOFTWARE
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[lpoBepKa cnnanHoB: war 1

[MNogkntountb dpann yepes XDB reader
B Results Browser

icnornb3oBaTb COOCTBEHHbIE YACTOThI

|
U3 YnpaxHeHus 2a /

Action: Attach XDB ~ | b
Object: Both ~ |

Select File. . |

Selected File:

[« | 2

Translation Parameters... |

—Flight Loads Dynamics

 Aerodynamics
 Aeroelasticity

« Results Browser

T ImportEXport
" Options

r Aero Modeling MS(B |

\

- Results Browser

Attach Results Data...

Result Selector:
General ¥ I

Flexible Increment Filter.

Loads Browser...

Export...

Results Viewer...

MSF"%SOFTWABE
'“."”!W;

FlightLoads and D;ﬁi;ﬁcs i

FLDS120, Section 5.3, June 2002 S5.3-35
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[lpoBepkKa cnnanHoB: war 2

Action:  Verify ¥ | i
Object:  Displacement ~ |
Method:  Plot~ |

Select Splines... I

[1lpoBepUTL cnnanHbl C MOMOLLLbIO
npenBapuUTenbHO MOCHUTAHHbIX

Available Splines

COBCTBEHHbIX YacTOT. s
OTO6pasnTb adapPOAMHAMUYECKYHO U ot

CTPYKTYPHYHO CETKY.

BbibpaTtb Bce crnnanHbl 1 04HO
3Ha4YyeHmne cobCTBEHHOM YacTOThl.

Result Eigenvectors ~ |

Conditions

Al:Mode 1: Freq. = 4.9145E-5 =]
Al:Mode 2 : Freq. = 9.6123E-6
AlMode 3 Freq. = 53927
Al Mode 4 : Freq. = 14484
AlMode 5: Freq. = 18.138
Al:Mode 6 : Freq. = 20.258
Al:Mode 7 : Freq. = 26.901
Al:Mode 8 : Freq. = 28 957
AlMode 9: Freq.=29778
AlMode 10: Freq.=32.847 -
< _IJ

C Animate in 2D
« Animate in 3D

Reset Graphics I
FLDS120, Section 5.3, June 2002 S5.3-36 NISU_A SUFTWARE
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YnpaxHeHue 2d: 3apaHun

Co3gaTb Bce cnflanHbl, Heobxoaumble AN 3TOW

Mo4ern.
s Sp_wing
o sp ail
+ sp flap
+ sp tall
e Sp _elev
+ sp fair

[1lpoBepUTL cnnanHbl, MICNOSb3YSA rOTOBLIE
COOCTBEHHbIE 3HAYEHMA ANs YnpaXHeHus 2a

FLDS120, Section 5.3, June 2002 S5.3-37 MSC\\SOFTWARE
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npoBepKa cnnanHoB (4-1 TOH)

YnpaxHeHue 2d

¥
e
g
7
Q
£
&

Max 1.39+00@Nd 38

MSD\SOFTWARE
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YnpaxHeHue 2d: npoBepka cnnavHoB (4-U TOH)
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YnpaxHeHue 2d: BbIBOAbI

JNlokanbHble nepemMeLleHnst bblnNn oTobpaXKeHbl Ha
aspoaAnHaMMU4eCKONn MOOENN U HAPYLLUIN
YXN3HECNOCODOHOCTb.

KpbIno n cocegHAs NOBEPXHOCTb ObINu pa3aeneHsbil.

FLDS120, Section 5.3, June 2002 S5.3-40 MSC\\SOFTWARE
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PacyeT 6anaHcupoBku Net

OTOT pacyeT banaHCUPOBKU NPOBOAUTCH C
NCNONb30BAHUEM MMNOXMNX CMNIanHOB.

HayanbHble AaHHbIE:

+ [lonoxeHue conanepona: 0°

o+ @akTop HarpyxeHnua: 1g

+ Yucno Maxa: 0.5

+ CKOpOCTHOW Hanop: 16 335 N/m?

o CuMMeTpUsa OTHOCUTENBHO NITOCKOCTU XZ

Oﬂpeﬂ,eﬂﬂeMble BEJTMHYNHDbI.

+ Yron ataku
+ Yron OTKINOHeHuda aneBoHa

FLDS120, Section 5.3, June 2002 S5.3-41 MSC\\SOFTWARE
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Hactpouka napameTpoB aspoynpyrou
Mopenn

Aerodynamics Model 4 ~Fliaht Loads Dvnamics——— 21
MSC
STRUCTURAL PARAMETERS: Select Aero Model..
¥ Auto Contstraints (AUTOSPC) e e A i
oot Ry Stifoce Fact FIEEL PR " Reslts Browser
ate Rz Stiffness Factor ¢ ImporExport
(00 Structural Model oo
R erodnaTTics Mass Calculation: Lumped ~ I Select Structural Model... |
Reference Span (Full) Name: Entire Model
[95 Calc...l Wt-Mass Conversion
I 1.0 Aero-Structural Coupling
Reference Chord X — Aeroelasticity
[13 Calc...| Node i d. for Wt. Gener. I Check Duplicate Splines Aero-Structure Coupling... |
Node 56
GAllate Ralerehce Bloe Auto Select Splines | Struc. Monitor Points... |
F%fereme Area (Full Hh\m ] {56 Shell Normals Select Splines
el e Aeroelastic Model... |
Rigid Body Coord Frame ||| | . f.‘.,‘ .).f,[.dm Sl
[ Coord 0 1200 Analysis... |
Densities: SL kaim™3 > AERO PARAMETERS: i 2 \
o] | MSC ~{ SOFTWARE
RefolenceDensity Trim Accel. Scale Factor (AUNITS) Model Parameters... | ’"lﬁ"m:
| 1.226 | 0.1019 Flighdroads and Dynat;iics
Global Data... | —
OK | Cancel |
OK Cancel | oK Cancel |

FLDS120, Section 5.3, June 2002 S5.3-42 MSC\\SOFTWARE
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OnpeaeneHue pacyeTHbIX cnyvyaeB

[ subcose create 8 _Cix]
Solution Sequence: 144 (FIeXIbIe Trlm) Aeroelastic Model e} 5 F"Oht Loads DVﬂamICS :
- - ¢ Aero Modeling MSE)
Action: Create v I Aero: datum_ac
Structure:  Entire Model f
Available Subcases Solution Type " Results Browser
[ Static Aeroelastici 7
L | C Import/Export
4 » l“l Flexible Trim '|
Sub N
Do e Target Databases. ..
[ level 1
o New: No
Subcase Description Railce Nb —Aeroelasticity
straight and level 1g =] Aero-Structure Coupling... I
| ¢—— Subcase Create... ; ;
< ) | Struc. Monitor Points... |

Subcase Select. ..

Structural Load Cases l

LEVEL_FLIGHT_CASE_1.5C1

symm — Aeroelastic Model... |
= Existing Jobs... |
< .
<] 2 LT Analysis... |
- Subcase Options— | daturn_ac S
Trim Parameters... | Job Description MSC N QSO TWARE
FEMRigid Body DOFs... | MSC/INASTRAN Aeroelastic = SN TR
job created on 19-May-00 at ) 7 ~ S A
Output Requests... | 14:14:24 =l F llghdrp_ads and Dynamics

Direct Text Input... Job Parameters... |

Run Cancel |
Apply Cancel |

FLDS120, Section 5.3, June 2002 S5.3-43 MSC\\SOFTWARE
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OnpeneneHne napameTpoB

i Use

 No (Fixed = 0.0)
 Fixed

« Free

¢ Linked

—

=151 x]

N

[gjeille D.atal

~

Alpha

> Scale | =

Pitch Rate

Longitudinal Acceleration

Vertical Acceleration

Pitch Acceleration

ct_flap

ct_ail

T

OK |

Cancel I

FLDS120, Section 5.3, June 2002

DanaHcu

DOBKU

5 1vim Porometers | T = 5uocoscoreate R
XZ Symmetry Symmetric ~ | Solution Sequence: 144 (Flexible Trim)
Action: Create v
XY Symmetny: Asymmetric ¥ —l
Mach: I Lo Available Subcases
Dynamic Pressure: [ 16335 [
Yelocity |
~Vehicle Riaid Bodv Motion < _’l‘J
Use? = Subcase Name
Alpha Free [ level 1
Pitch Rate No Subcase Description
Longitudinal Acceleration No straight and level 1g =]
Vertical Acceleration 1.000000 =
Pitch Acceleration No ki £
o Structural Load Cases
} -~
LEVEL_FLIGHT_CASE_1.5C1
symm
—ContrdhDevices for AeroSG2D =
Use? | = il 4
ct_fiap 2 44 1 Subcase Ontions
ct_ail No Trim Parameters. .. |
ct_elev S FEMRigid BodyDOFs... |
Output Requests. .. |
4 » I Direct Text Input... |
OK I Defaults | Cancel | Apply Cancel |
S5.3-44 MSC >\ SOFTWARE
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3ajaHue pexumoB AnA TBepaoro tena

(S output Requests M e =R
Subcase Name: levell Y Solution Sequence: 144 (Flexible Trirm}
Solution Sequence: 144 (Flexible Trim) I~ Rx(4) ¥ Ry(5) I~ Rz(6) Action.  Create vl
Form Type: Basic ¥ :
4‘ —Structural Points
Input Noge(s) Available Subcases
Select Result Type I | T =
Constraint Forces A
Multi-Point Constraint Forces
Element Forces v
Applied Loads A 4 b | :
Element Strain Energies Nods DOF
Elernent Strains 1 | Node 56 35 Sub N
Grid Point Stresses N | st bl
Velocities 2 | level 1
ﬁcceleratlons Llll 3 7 Subcase Description
4 straight and level 1g =]
—Output Reauests \ =
DISPLACEMENT(SORT1 REAL)=AI FEM =] 5 7 5
STRESS(SORT1 REAL VONMISES BILIN)=All FEN - hd
SPCFORCES(SORT1REAL)=AIl FEM q » |_j SEECHdl vl € s
AEROF=All FEM Defaut |
APRES=AIll FEM LEVEL_FLIGHT_CASE_1.5C1
OLOAD(SORT1 REAL)=AIl FEM Remove Row | Clear All_| symm
Insert Row | \\M LI_I
1 I L'_I —Sulcase Ontions
Trim Parameters... |
OK | Cancel |
FEM Rigid Body DOFs.. |
Delete < Output Requests... |
Direct Text Input... |
OK | Defaults l Cancel Apply ﬂ]

FLDS120, Section 5.3, June 2002 S5.3-45 MSC\\SOFTWARE
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Bbibop pacyeTHOro cny4as v 3anyck
pacyeTa

JT=T
W Subcase Select =10 x] Aeroslastic Modsl 4
Subcases For Solution Sequence: 144 Aero. datum_ac
Structure:  Entire Model
level 1 =
Solution Type
Static Aeroelasticity '|
Method
Flexible Trim '|
g of
Target Databases. ..
 Select Al © Unselect All New: No
Reuse:  No

Subcases Selected:

RunType:  FullRun ~ | =
Subcase Create... |
Maxirmurn Print Lines N Subcase Select . I
| 999999
Mandrmum Run Time Existing Jobs. . |
[ 600 v Job Name
4] —’J_I | datum_ac

Data Deck Echo: None ¥ |
Translation Parameters... |

Job Description

MSC/NASTRAN Aeroelastic =l
job created on 19-May-00 at
14:14:24 =

Direct Text Input...

| ¢ Job Parameters... |

ok | [TCancel ] Run Cancel |

FLDS120, Section 5.3, June 2002 S5.3-46 MSC\\SOFTWARE
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YnpaxHeHue 2e: 3agaHue

HacTpoika n 3anyck pacyeta banaHcnpoBkn Ne

OueHKka pesynbTaToB:

o [edopmaumu
o AdpoagnHammyeckoe gaBrieHUe Ha «KecTkum» J1A
+ [lpunpocT aspognHamMmnyecknx cun

FLDS120, Section 5.3, June 2002 S5.3-47 MSC\\SOFTWARE
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YnpaxHeHue 2e: pe3ynbTaThbl

[edopmauymm KOHCTPYKLUN
[edopmaunm asapoanHaMmNYECKON CETKA

PacnpeneneHne aspogMHaMuUyecKknx Harpysok Ha
oKkecTtkumy J1A

[lpupalleHue cun, eNCTBYOLLNUX HA KOHCTPYKLUIO

PacnpeaeneHve aapoaHaMmMyeckoro AasreHus Ha
KkecTkum» J1A

[MpupalleHne aapogmMHaMn4yeckoro JaBneHus

FLDS120, Section 5.3, June 2002 S5.3-48 MSC\\SOFTWARE
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OedopmaLmm KOHCTPYKLMN

MSC.Patran 2001 r2a 06- Jun- 02 09:31:54
Deform: SC1 Structure LEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED)

default_Deformation :
Max 2.28-02 @Nd 259

FLDS120, Section 5.3, June 2002 S5.3-49
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U CeTKU

J

Hedopmayum asapoanHammnyecko

MSC.Patran 2001 r2a 05— Jun-02 09:32:47

placements, Translational, (NON-LAYERED)

Deform: SC1DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Statc Subcase, Dis

default Deformation :
Max 7.28-03 @Nd 100046

MSC X\ SOFTWARE

S5.3-50
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PacnpepeneHue aapoamHaMmmyeckou
Harpy3kun «KecTKyH» KOHCTPYKLMUIO

MSC.Patran 2001 r2a 05- Jun- 02 09:34:32 2.16+01
Vector: SC1 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component, (NON-LAYERED)

Deform: SCIDATUM_ACLEVEL_FLIGHT_CASE 1., Al:Static Subcase, Displacements, Translational, (NON-LAYERED) 20000

1.87+01]
1.72+01
1.58+01
1.44+01
1.29+01
1.15+01
1.01+01
8.62+0

7.19+0

5.75+0

431+0

2.87+0
1.44+0

_2.15-06
Y default_Vector :
<l Max 2.16+01 @Nd 423
~X Min 0. @Nd 112073
default_Deformation :
Max 0.@Nd 1

FLDS120, Section 5.3, June 2002 S5.3-51 MSC\\SOFTWARE
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[pupaweHne aapoanHaMMyYecKux cun,
OENCTBBYHOLMX HA KOHCTPYKLMIO

MSC.Patran 2001 r2a 06- Jun- 02 09:35:00 8.13+01
Vector: SC1 Structure LEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastic Component, (NON-LAYER
Deform: SCLDATUM_ACLEVEL_FLIGHT_CASE 1., Al:Static Subcase, Displacements, Translational, (NON-LAYERED)

6.68-06
v default_Vector :
Pl Max 8.13+01 @Nd 51

~X Min 0. @Nd 112073
default_Deformation :
Max 0.@Nd1

FLDS120, Section 5.3, June 2002 S5.3-52 MSC\\SOFTWARE
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PacnpeaeneHue aapoanHaMU4yecKoro
L0ABIEHUA Ha «KeCTKYH» KOHCTPYKLMUIO

MSC.Patran 2001 r2a 06- Jun- 02 09:45:21
Fringe: SC1DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Statc Subcase, Aeroelastic Pressure, Elemental Rigid Component, (NON- I_AYERED)L13"'(1‘3

FLDS120, Section 5.3, June 2002 S5.3-53 MSC\\SOFTWARE
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[lpupaiieHne aapoanHamMmMyecKoro
LaBneHus

MSC.Patran 2001 r2a 06- Jun- 02 09:46:19
Fringe: SC1DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Stadc Subcase, Aeroelastic Restrained Pressure, Elemental Elastic Component, (NON 1.83+03

1.35+03
8.61+02
3.75+02
-1.11+02
-5.97+02
-1.08+03
-1.57+03

-2.05+03

-2.54+03

-3.03+03

-3.51+03
default_Fringe :
Max 1.83+03 @Nd 100040
Min -3.51+03 @Nd 113022

FLDS120, Section 5.3, June 2002 S5.3-54 MSC A\ SOFTWARE
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YnpaxHeHue 2e: BbIBOAb!

[Tnoxme cnnanHbl oTobpaxaroT

+ HeobocHoBaHHbIE AedopmaLmn

+ [lpupalyeHue — 3To npeBbilEeHNEe Harpy3okK, 4eNCTBYIOLWMX HE
«KECTKYH» KOHCTPYKLMUIO.

FLDS120, Section 5.3, June 2002 S5.3-55 MSC\\SOFTWARE
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YnyuLweHHble cnnanHbl Ans Kpbina

Harpysku npunoXeHol K
CUITOBOW KOHCTPYKLUN,

lcnonb3yoTca TonbKo
HWXXHME Y3Nbl.

Tak e, Ans co3gaHus
Cnf1anHoB,
NCNOSb3YKTCSH HUXHME
y3nbl dprianepoHos,
9M1epoHOB U 3anu3a.

FLDS120, Section 5.3, June 2002 S5.3-56 MSC\\SOFTWARE
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YnyJweHHble cnnauHbl ANA XBOCTOBOMO
onepeHus

Harpysku npunoXxeHsl K nepeaHemMy 1 3agHemMy
ITOHXXEPOHY.

|/|CI'IOJ'Ib3yI-OTCF| TOJ1IbKO HUXKHUE Y3Ilbl.
Ha aneBoHax Tak Xe NCNOJb3YKOTCA HUXXHUE Y3J1bl.

FLDS120, Section 5.3, June 2002 S5.3-57 MSC\\SOFTWARE
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Pacyet 6anaHcupoBku Ne2

PaccmoTpum Tpu cryyvas:

On

Harpyska 19 19 19
OTKNoOHeHne 0° 0° 10°
donanepoHa

Uncno maxa 0.3 0.1 0.1
CKOpPOCTHOM 1820N/m? | 150N/m? | 150N/m?
Hanop

FLDS120, Section 5.3, June 2002

S5.3-58

pederTNTE YTOIT OTRITOHEHWH SITEBOHa N YTOIT aTaku.
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YnpaxHeHue 2f: 3agaHuA

Cos3panTte ynydleHHble CriflanHbl.
[1lpoBepTe co3aaHHbIe CrnianHbl.
HacTtponTte n 3anyctute pacyet banaHcmpoBku Ne 2.

[Tony4duTte cnenyroLine rpadomku:

+ Pacnpepenenne aspogmMHamMmMyeckoro gaBneHns Ha
nedopMmMpoBaHHYO a3pOANHAMUYECKYHO CETKY.

+ PacnpeneneHne gaBneHus BOorb Xopabl B KoopauHaTax Xy

+ BekTopa aspoanHamunyeckmx cusn Ha gedpopmMmnpoBaHHOW
CTPYKTYPHOU CETKE.

FLDS120, Section 5.3, June 2002 S5.3-59 MSC\\SOFTWARE
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NHOB

[lpoBepka cnna

YnpaxHeHnue 2f

Mode 6

Mode 3

7

-
7

—

o

277

A

27

7

\ SOFTWARE
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YnpaxHeHue 2f: pe3ynbTathl pacyera

banaHCUpPOBKN
Harpy3ska 19 19 19
OTKNoHeHne 0° 0° 10°
donanepoHa
Uncno Maxa 0.3 0.1 0.1
CkopocTHow Hanop | 1820N/m? | 150N/m? | 150N/m?
OTKNOHeHne 3.0933° | 37.9626° | 41.6648°
aneBoHa
Yron aTtaku 0.8296° | 11.1221° | 9.1671°

FLDS120, Section 5.3, June 2002
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YnpaxHeHue 2f: PacnpepgeneHue
aspoanMHamMMyecKoro AaBneHus
Case 1: M= 0.3, no flaps

«Kectkmn» J1A

MSC. Patran 2001 r2a 06- Jun-02 10:01:37
Fringe: SC1 DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component-(NON-LAYERED$-37+02

Deform: SCIDATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Displacements, Translational
5.79+02)

5.22+02f
4.64+02]
4.07+02f
3.49+02]
2.92+02]
2.35+02f
1.77+02]

1.20+02f

6.22+01]

e default_Fringe -

default_Deformation :

FLDS120, Section 5.3, June 2002

Max 6 37+02 @Nd 117001
Min 4.73+00@Nd 115066

Mazx 5.84-03 @Nd 100271]

S5.3-62

Ynpyrum J1A

MSC. Patran 2001 r2a 06- Jun-02 10:02:25
Fringe: SC1 DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Aeroelastic Restrained Pressure, Elemental Elastic Component-(NON2-55+0]

Deform: SCIDATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Displacements, Translational
2.30+01

2.04+01f
1.79+01]
1.53+01
1.28+01]
1.03+01
7.71+0

5.16+0

2.61+0

6.90-02)

-2.48+0
Y default_Fringe -
Max 2.55+01 @Nd 100181
Min -2.48+00@Nd 117037,
default_Deformation :

Max 5.84-03 @Nd 100271

MSC X\ SOFTWARE
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YnpaxHeHue 2f: PacnpepgeneHue

as3poanHamuy
Case 2: M

«Kectkmm» J1A

MSC.Patran 2001 r2a 06- Jun- 02 10:07:42
Fringe: SC2 DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component- (NON- L AYERED§-23+02
Deform: SC2DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Displacements, Translational

5.67+02

5.11+02)
4.54+02)
3.98+02]
3.42+02]
2.86+02)
2.30+02)
1.74+02)

1.17+02)

6.12+01)

5.01+0
default_Fringe :

default_Deformation :

FLDS120, Section 5.3, June 2002

Max 6.23+02 @Nd 117001
Min 5.01+00@Nd 115066

Max 5.71- 03 @Nd 100271]

S5.3-63

eCKoro AaBneHus
= 0.1, no flaps

Ynpyrum J1A

MSC.Patran 2001 r2a 06- Jun-02 10:07:58
Fringe: SC2DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Aeroelastic R
Deform: SC2DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Displacements, Translational

Elastic C NON2-08+0

d Pressure,

1.83+0

1.62+0

1.42+0(

1.22+0

1.02+0

8.12-01

6.09-01]

4.06-01]

2.03-0Y

-1.63-04]

-2.03-01]
default_Fringe :
Max 2.03+00@Nd 100181
Min -2.03-01 @Nd 117037|
default_Deformation :

Max 5.71-03 @Nd 100271

MSC X\ SOFTWARE
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FLDS120, Section 5.3, June 2002

YnpaxHeHue 2f: PacnpepgeneHue
aspoAnHamMu4ecKoro AaBneHus

Case 3: M = 0.1, flaps

«Kectkmn» J1A

MSC. Patran 2001 r2a 06- Jun-02 10:08:17
Fringe: SC3 DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Aeroelastic Pressure, Elemental Rigid Component-(NON-LAYERED$-63+02

Deform: SC3DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Displacements, Translational
6.03+02]

5.43+02f
4.84+02]
4.24+02f
3.64+02]
3.04+02]
2.44+02f
1.84+02]

1.24+02]

6.44+01

4.54+0
e default_Fringe -
Max 6.63+02 @Nd 117001
Min 4.54+00@Nd 115066
default_Deformation :
Max 4.63-03 @Nd 10027 1]

Ynpyrum J1A

MSC.Patran 2001 r2a 05- Jun-02 10:08:31
Fringe: SC3DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Aeroelastic Restrained Pressure, Elemental Elastic Component— (NONl-sd*'0

Deform: SC3DATUM_ACLEVEL_FLIGHT_CASE_1., Al:Static Subcase: Displacements, Translational
1.66+0

1.48+0
1.30+0¢
1.12+0
9.41-01]
7.60-01
5.80-01
3.99-01

2.19-01

3.84-02

-1.42-01
Y default_Fringe -
Max 1.84+00@Nd 100181
Min -1.42-01 @Nd 117087
default_Deformation :
Max 4.63- 03 @Nd 100271

S5.3-64
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YnpaxHeHue 2f: PacnpeaeneHue
aspoanHamMMyecKoro AaBneHus
Ha «kecTKom» J1A

WS: 1m
450.
R o375, +
i Case 1: M = 0.3, no flaps
g - Case 2: M = 0.1, no flaps EE===
1 300 o Case3: M= 0.1, flaps o
d
P
e 025 o Y
€ L.
5
s 150 =
u
r
i S I
0. I | 1 | T
-.50 -.25 0. .25 .50 75 1.0
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YnpaxHeHue 2f: PacnpeaeneHue
aspoAnHamMu4ecKoro AaBneHus
Ha ynpyrom J1A
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YnpaxHeHue 2f: PacnpepgeneHue
as3poanMHaMUyecKUX Cun
Case 1: M= 0.3, no flaps

«Kectkmn» J1A

MSC.Patran 2001 r2a 06- Jun-02 11:07:28
Vector: SC1 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component, (NON-LAYERED)
Deform: SC1 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED)

FLDS120, Section 5.3, June 2002

default_Vector :
Max 1.38+02 @Nd 51
Min 0.@Nd 125

default_Deformation :
Max 4.87-03 @Nd 161

1.34-08

S5.3-67

Ynpyrum J1A

MSC.Patran 2001 r2a 06- Jun-02 11:08:40
Vector: $C1 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastic Component, (NON-LAYER 1.08+01)

Deform: SC1 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED)
9.86+0

8.87+0(
7.89+01
6.90+01
5.91+0(
4.93+01
3.94+0!
2.96+0
1.97+0

9.86-01

2.86- 06l
X default_Vector :
Max 1.08+01 @Nd 51
Min 0. @Nd 125
default_Deformation :

Max4.87-03 @Nd 161

MSC X\ SOFTWARE
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YnpaxHeHue 2f: PacnpepgeneHue
as3poanMHaMUyecKUX Cun
Case 2: M= 0.1, no flaps

«Kectkmn» J1A

MSC.Patran 2001 r2a 06- Jun-02 11:10:13
Vector: SC2 Structuwre LEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component, (NON-LAYERED)
Deform: SC2 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED)

-9.54-08
default_Vector :
Max 1.46+02 @Nd 51
Min 0. @Nd 125
default_Deformation :
Max4.76-03 @Nd 161

FLDS120, Section 5.3, June 2002

S5.3-68

Ynpyrum J1A

MSC.Patran 2001 r2a 06- Jun-02 11:10:36
Vector: SC2 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastic Component, (NON-LAYER 3-68-01
Deform: SC2 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED)

1.34-07|
default_Vector :
Max 8.68-01 @Nd 51
Min 0. @Nd 125
default_Deformation :
Max4.76-03 @Nd 161

MSC X\ SOFTWARE
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YnpaxHeHue 2f: PacnpepgeneHue
as3poanMHaMUyecKUX Cun

Case 3: M = 0.1, flaps

«Kectkun» J1A Ynpyruum J1A

MSC.Patran 2001 24 06- Jun-02 11:11:06 MSC.Patran 2001 r2a 06- Jun-02 11:11:23
Vector: SC3 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Forces, Nodal Rigid Component, (NON-L AYERED) 1.26+024 Vector: SC3 StructureLEVEL_FLIGHT_CASE_1, Al:Static Subcase, Aeroelastic Restrained Forces, Nodal Elastic Component, (NON-LAYER 7-88-01
Deform: SC3 Strucnwre LEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED) Deform: SC3 Strucnwre LEVEL_FLIGHT_CASE_1, Al:Static Subcase, Displacements, Translational, (NON-LAYERED)
1.15+02 7.17-01f
1.03+02 6.45-01
9.19+01 5.73-01
8.04+01 5.02-01f
689401 430-01
5.75+01 3.58-01
4.60+01] 2.87-01f
3.45401] 2.15-01
2.30+01 1.43-01f
115401 7.17-09
-2.29-05} 1.49- 08l
Y default_Vector : X default_Vector :
Max 1.26+02 @Nd 51 Max7.88-01 @Nd 51
Min 0. @Nd 125 Min 0. @Nd 125
default_Deformation : default_Deformation :
Max3.86- 08 @Nd 161 Max3.86- 08 @Nd 161
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Loads Browser: 0630p

loads browser no3sondaeT Nony4nTb rpadoukn

NHTErparibHblX HAarpy3oK B OCAX XY .

+ [lonepeyHbix cun

+ W3rmbarowmx moMeHTOoB

o KpyTauwmx MOMeEHTOB

Harpy3|<|/| pa3gerieHbl No AByM obnactam
aspoauHaMn4yeckoun N CTPYKTYPHOM:

+ A3poanHammyeckme Harpyskm Ha «XecTkum» mn ynpyrum J1A.

+ VIHepuunanbHble Harpy3ku (TONbKO B CTPYKTYPHOWN obnacTtu)

FLDS120, Section 5.3, June 2002 S5.3-70
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Loads Browser: 3agaHue obnactu

Groups
i+ Filter

str_fair_grids =
str_flap
str_flap_grids
str_fuselage
str_tail
str_tail_grids

str_wing J
str_wing_frame

[t [

™ Highlight Selected Entities

OK | Cancel

Harpysku cymmnpytotcsa Baosib
ocn X, AaHHOW KoopaAnHaTHON
cUcTeMbl

FLDS120, Section 5.3, June 2002

=

Action: Create — |
Object: Region  —

Existing Regions

* Filter

] [

Region Name

rs_wing

Flight Loads & Dynamics

) Aero Modeling
_) Aerodynamics

o lasticit

@ Results Browser

 Import/Export

_J) Options

Results Browser

Attach Results Data...

Region Definition ... I

Reference Coordinate Frame
Coord 10

—-Apply- i Cancel

Result Selector:
General ! |

Flegible Increment Fiiter. |
A— —

Loads Browsetr...

e

|

Export...

Results Viewer...

|
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Loads Browser: rpacpvku UHTEpeCyoLwux
Harpy3ok

Load Components Plot -'}

- Fy W Ez Object: Results _JAero Modeling M,;>i|

T

_IMx _Imy _IMz Method Running Loads — | ) Aerodynamics
- Aeroelasticity
Option Region — o=
Pressure to Load Algorithm r = | {® Results Browser
) IMPOT/EXPOTL
Default — Select Region : }
. Options

|

- B Filter
J: ra_wing &
14

] e rs_win

(] L Attach Results Data... [

Results Browser

Plot Settings

Evaluation Points Result Selector:

Result Case(s)

jzog SC1 DATUM_ACLEVEL_FLIGF|— General S |
: : SC1 StructureLEVEL_FLIGHT
Integration Axis Range: ‘
= - SC2 DATUM_ACLEVEL_FLIGF Flexible Increment Filter I
_Auto | SC2 StructureLEVEL_FLIGHT |l BT
Gl e SC3 DATUM_ACLEVEL_FLIGF Loads Browser... |
Rl Value 1—¥ 0.0
= e Export... |
v 2
Slaxhmnn Yalie [R0OO
- Results Viewer... t

Multiple Curves Plotted:
Nodal Vector Results

Together, By Component — } R EET _

Previously Created Curves: Aeroelastic Momer}ts '
| Aeroelastic Restrained Force:| |

Asls =5 Aeroelastic Restrained Mome| ;
4] [0 ]

Restore Default Values i

OK —‘ Cancel |

Options ...

_|Output to Text File

Select File Name . I

Delete existing plots '
( —-Apply- ] Cancel ]
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YnpaxHeHue 2g: 3agaHue

VHTepecyoLwme Harpys3Kku:
+ PacnpeneneHne apognHaMmnYeCKNX Harpy3ok Ha «KecTkumny» J1A
BOOJIb Kpblna.

+ PacnpeneneHne apognHamMmnyecknx Harpysok Ha ynpyruun J1A Boonb
Kpblna.
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YnpaxHeHue 2g: pacnpeaeneHue
aspoanMHaMUyecKUX Harpy3ok Ha «xecTtkun» J1IA
nonepeyHas cuna BAoNb pasMaxa Kpbina

=1

SBMT Plot for region:

rs_wing

Case 1: M = 0.3, no flaps
Case 2: M = 0.1, no flaps
Case3: M =01, flaps
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YnpaxHeHue 2g: pacnpeaeneHue
aspoauMHaMUyecKuUX Harpy3ok Ha «xkectkuny J1A
U3rndaroLmnn MOMeHT BAOSb pa3mMaxa Kpbina

SBMT Plot for region:

rs_wing

0 e ,
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o -600.
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i H
a Case 1: M = 0.3, no flaps
£ -900. = Case 2: M = 0.1, no flaps
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~1800. T | .
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‘: Wing Station
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YnpaxHeHue 2g: pacnpeaeneHue
aspoaMHaMUyecKuUX Harpy3ok Ha «xectkun» J1A
KPYTALWWN MOMEHT BAONb Pa3maxa Kpblna

| . I

SBMT Plot for region:

rs_wing

120.

100. =1

80.0
o
by
. 600
400

20.0 T
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YnpaxHeHue 2g: pacnpeaeneHue

aspoAnHaMUYeCKMX Harpy3oK Ha ynpyruu J1A
nonepeyHada cuna Boonb pasMaxa Kpbina

SBMT Plot for region:
rs_wing
45.0
Case 1: M = 0.3, no flaps
37.5 Case 2: M = 0.1, no flaps
Case3: M= 0.1, no flaps
: 300
s 225
: 15.0
7.50
| .
0. T T T —
1.0 2.0 3.0 4.0
3 Wing Station
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YnpaxHeHue 2g: pacnpeaeneHue
aspoaAnHaMUYeCcKMX Harpy3oK Ha ynpyruu J1A
3rndaroLmn MOMEHT BAONbL pa3maxa Kpbina

SBMT Plot for region: j
rs_wing '
0.
-20.0 ]
B
n -400 -
4
; Case 1: M = 0.3, no flaps
-60.0 = Case 2: M = 0.1, no flaps
:J Case 3: M =0.1, flaps
n =800° o
t
-100. =
-120. T T T
0. 1.0 2.0 30 4.0
f WWing Station
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YnpaxHeHue 2g: pacnpeaeneHue
aspoauMHaMUyecKuUX Harpy3ok Ha «xectkuny» J1A
TALWKUA MOMEHT BAOMb pa3maxa Kpbina

=P

IS T iR S & e
SBMT Plot for region:
rs_wing
540
Case 1: M = 0.3, no flaps
4.50 = Case 2: M = 0.1, no flaps
Case 3: M = 0.1, no flaps
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