MooOenupoesaHue criy4auHo20
KUHeMamu4ecKo20 eo30elcmaeusi Ha
KOHCMPYKUUI C y4emom
rnpeoHaz2pyXeHHO020 COCMOSIHUS

C.A. CeprneBsckuu
MockoBckuu ocpuc MSC
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AHanusupyemasi KOHCMpPYKUUsi

BHyTpeHHe poaBrneHue

Cny4yanHasa Harpyska, npuknaabiBaemas B
ABYX MecTax
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AHanus efniusiHUs1 0asJsiIeHUs1 Ha
cobcmeeHHblIe KorebaHusi KOHCMpyKUyuu

daun tube-test-02.dat

SOL 103
SUBCASE 1
LOAD =2
SUBCASE 2
METHOD =10
STATSUB =1
DISPLACEMENT(PLOT,SORT1,REAL)=ALL
BEGIN BULK
PARAM INREL -1

SUPORT 89 123456

Ilpeonazpyska

AHau3 coocmeeHHbIX KOJ1eOAHUll

Huepuuormoe YPAaeHOo6euiueanue

EIGRL10,,12 |  Onpedenaromca 12 nuzwux ¢popm
PSHELL ......

CQUADA ......

‘ Onucanue napamempoe npeonazpy3Ku

MSC\;xSOFTWARE
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ENDDATA



Pe3ynibmam enusiHusi npeodHaz2py3KuU
Ha cobcmeeHHblIe KosiebaHus

7-12 4YyacTOTbl COOCTBEHHbLIX Kone6aHun 6e3
npeaHarpy3Kku

N

4.024501E+01
4.113594E+01
4.383533E+01
S5.805606E+01
S.908952E+01
6.279641E+01

4.080841E+01
4.114142E+01
4.546114E+01
6.911430E+01
7.106975E+01
7.261095E+01

N

7-12 yacTOTbl COOCTBEHHbIX KOriebaHuu ¢
npeaHarpy3Kkoun
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llpuno)xeHue criy4yauHbIX Ha2pPy30K

[1Be rapMoOHMYeCcKue Harpysku
[locToAHHOE BHYTpeHHee AaBrieHue

MSC\/\SOFTWARE



OcHoOBHOe coOOMmHouweHue

BbluncneHne oTknukKa Ha criy4yauHoe
BO34EeUCTBUe

S, @)=Y, Y, H()H,®)S5,,@)

A

CnekrpajbHasi KommiiekcHas Kommiiekcnas B3aumHasn
IUVIOTHOCTH nepeaaTovYHasi nepeaaTovYHasi CIIeKTpPaJIbHasA
OTKJIMKA ¢pyHkums ot i-ro (pyHkums ot j-ro IUVIOTHOCTH i-T0
“Bxoma” “Bxoma” U j-T0 “BX010B”

f

IIpennarpy3ka BjusieT Ha 3TH BeJIUYUHbI M Sc\;& S OFTWARE

SIMULATING REALITY



BbiyucrnieHue KoppensayuoHHOU QyHKUUU U

oducrniepcuu
L ro -
R, (£)= j S v (@)e™dw Ry (1) = (S (@)e™ dew
R, (0)= IS wlo)dw
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BbiyucneHue nepedamoyYHbix OyHKUyUU

daunn tube-test-04.dat

SOL 111

SUBCASE 1 ‘ 11 peOH azpy3Ka

LOAD =2
SUBCASE 2

METHOD = 10 <

STATSUB = 1 Bovtuucnenue nepe@amounou

DLOAD =1 o 99

FREQUENCY = 101 ¢ynkyuu no nepeomy “eéxooy

DISPLACEMENT(PLOT,SORT1,REAL)=ALL
SUBCASE 3

METHOD =10

STATSUB = 1 Bovtuucnenue nepeoamounoi
DLOAD =21

FREQUENCY =301 1% »
DISPLACEMENT(PLOT,SORT1,REAL)=ALL ¢yukuuu no 6m0p OMy 6x00y
BEGIN BULK
PARAM POST @
PARAM INREL -1 \
................... ~ , , ,
o s Buvi6oo pezyrvmamoes ¢ ¢paun .xdb !!!
EIGRI,10,,12
PSHELL 1.....

CQUAD4 1. MSC\;&SOFTWARE

SIMULATING REALITY




BbiyucneHue nepedamoyYHbix OyHKUyUU
®aunn tube-test-04.dat

GRID .................

LOAD 2 1. 1. 1

PLOAD4 1......

PLOAD4 1......

$ Loads for Load Case : SC 2

RLOAD2 1 22 1 0 Onucauue MecCm nPpUiIoNHCeHUuM u
DAREA 22 79 1 1.0

TABLED1 11 N HanpaejieHUuA eOuHu UHbIX HAZPDY30OK
+ 0. 1. 1.0E+6 1.0 ENDT ~
FREQI 101 20. 2. 90 (coomeemcmeylomux CJIyuauHbim
$ Loads for Load Case : SC 3

RLOAD2 21 32 31 0 Hazp y 3KaM)

DAREA 32 157 1 1.0

TABLEDI1 31 +

+ 0. 1. 1.0E+6 1.0 ENDT

FREQ1 301 20. 2. 90

ENDDATA

MSC\;\SOFTWARE
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Bbi4ucrieHue xapakmepucmukK OmKJiuKa

C nomouwbio meH1o Fields MSC.Patran BBectun
3aBMCUMOCTU peanbHbIX U MHUMbIX YacTeun
cneKTparibHbIX NIOTHOCTEN BXOOHOIO
BO34eUCTBUSA OT YaCcTOTbl

3anycTuTb Npoueccop pacyeTta OTKNIMKA Ha
criyyanHoe Bo3geucrteBue

Utilities -> Applications -> MSC.Random...
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MeHro MSC.Random

BIMsc.patran -18] x|
File Group Viewport Yiewing Display Preferences Tools Insigl Help Utilities '_‘\g
INEHER A /R|FCGSDRIYOAR|[D ®% %L d Pl YE[4L %A
Il tube-test-04a.db - default_viewport - default_group < ‘ x|
Geometry Helj -
elp —
Elements Action: Freq. Response ES
Loads{BCs Job Name: tube-test-04a N
EY -
Materials B —JBase Joput BT “Hep eKJI IO"I aTe.]II)”
Properties |¥ xpr ¥ YDir [V ZDir THUIIOB AaHAJIN3A:
H
Load Ca... pesteared Freq. Response
5= .
Filds RMS Analysis
@ Read RMS
Analysis
Select Damping Field (CRIT
@ e XY Plots
Results =l
@
Insight
|2 I
XY Plot
Output Reguests...
Frequency Data i
| From To
‘]1.0 | 20000
‘ Adv. Freg. Output... |
Input: |386.4
ﬂ $# PCL RMS import mode. = | evass: 10 =
=]
T} | MSC/Random 2.1 2a
For Help, press F1 noM [

MSD\SOFTWARE



RMS Analysis

Select XDB File...
Random Input...

Hanbonee obwum cnyyvan:
Combine Cases
Uncoupled

NMpumep:
CI1 no nepBomy “Bxoay” — Field.11
CIl no BTOpomy “Bxony” — Field.11

PeanbHasa yactb B3anmHou CI1 nepBoro-BToporo
“BxopgoB”’ — Field.31

Muuman yactb B3anmHoun CI1 nepBoro-BToporo
“BXO0AO0OB” paBHa HYIHO

IIIIIIIIIIIIIIII



RMS Analysis

Il Random Analysis Input b ; =101.x|
Random Input Method:
e = I (" Auto Spectral Density (+ Uncoupled
. —Complete One or More Rows (Similar to MSC Nastran RANDPS card)
—PSD Input fields
Field 11 _‘_| Excited Set Applied Set Input Field Complex X Complex Y =
Field.31 E2 £2 i Field.11 ¢1.0 0.0
E3 23 i Field.11 1.0 ¢0.0
E2 23 i Field.31 ¢1.0 c0.0
E £ Ir Complex X Complex Y
Excited Set Applied Set Input Field Complex X Complex Y
Excited Set Applied Set Input Field Complex X Complex Y
Excited Set }Applied Set I'nput Field ('.‘.omplex X ('Zomplex Y
L.I Llﬂ Excited Set Applied Set Input Field Complex X Complex Y
Excited Set Applied Set Input Field Complex X Complex Y
Excited Set Applied Set Input Field Complex X Complex Y
Update List Box | Excited Set Applied Set Input Field Complex X Complex Y
Excited Set Applied Set Input Field Complex X Complex Y
Excited Set Applied Set Input Field Complex X Complex Y
Clear SpreadSheet Fyrited Set Annlied Set Intn st Firlrd Comblex ¥ Comblex Y LI
—Interpolation Scheme
KAXIS Log ¥ | YOAXIS Log ¥ |
Close |

Close ... Apply MSC\ SOFTWARE

SIMULATING REALITY




MenHro XY Plots

(8] x|
File Group Viewport Yiewing Display Preferences Tools Insight Control Help  Utilities f\
EEERvop /R Erd Bt @%b bbdsya[sn ~n%a
& ] tube-test-04a.db - default_viewport - default_gro 101 x| [ Blx|
Geometry -
= Help —
Elements Action: ¥Y Plots ¥
Loads/BCs Job Name: tube-test-04
Ef
Materials Select XDB File...
Proi?ties Random Input...
H XY Plot Window Name
Load Ca... Random
23] .
Fields Entity Type: node ¥ I
@ Select Nodes
Analysis [
Rosths Res. Type: Accel. ¥
Insight Plot Scale: 6.6977e-006
b Component: DOF1 ¥
XY Plot Q
Plot Type: PSDF ¥

[~ Calc. RMS In Range

—
——

Plot Options...

B3R 3t Import Complete. = LI
ol

i MSC/Random 2.1 2a

For Help, press F1 NUM [

MSP SOFTWARE

4 SIMULATING REALITY




XY Plots

3agaTtb HOMep y3na

BbiOpaTbh MHTEpecyoLYI0 XapaKTepPUCTUKY
(ycKopeHue, CKOPOCTb, NepemMelleHue, ...)

BeiOpaTh KOMNOHEHTY (X, Y, 2, ¢, b, $,)

BbiOpaTtb TN rpaduka

PSDF - CI1

CRMS - “kymynaTuBHoe” 3Ha4YeHue
cpeaHeKBapgpaTU4eCcKoro sHa4yeHusA “BbIXoOoHOro”
napameTpa

Auto Corr. — KoppensumoHHasa PyHKLUUA

Apply
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XY Plots

BIrMsc.patran -8 x|
Flle Group Viewport Vlewmg Dlsplay Preferences Tools  Insig Help Utilities T\
HE2oa/R[¢0e e (RS20 0RA[D %% 03 0ELIATUa[sL ~ %6
M tube-test-04a.db - default_vuewport default_group (o x|| Ex Blx|
Geometry e _io F:] :‘
37 Random Input...
Elements -
Power Spectral Density Response XY Plot Window Name
Loads/BCs Displacement, DOF 1 - Tx | Random
Ey Entity Type: node ¥
Materials
i@ Select Nodes
Properties -9 Job Name: tube-test-04 [ node 79
W 0 ; EEEE
Load Ca... Res. Type: Disp. ¥ l
Fields
@ Component: DOF1 ¥
Analysis
@ Plot Type: PSDF ¥
P
Results %
Z [T Calc. RMS In Range
® g
Insight l—-
= —
XY Plot
Plot Options...
Unpost XY Window
-Apply- I Cancel
Frequency (Hz) Jes
50156, 5438047, 1) hd|

For Help, press F1

MSC/Random 2.1 2a I

NUM |

MSC\\SOFTWARE
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XY Plots

Power Spectral Density Response 4
Displacement, DOF 1 -Tx Grid 79

- Total RMS Response: 1.947e-005
]‘9 Joh Name: tube-test-04 Positive Crossings 8
1 [ Son .= : =i HF - Y = . - H

i)
24
-
(=]
(=%
0
o
@

Frequency [Hz)
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XY Plots

1-Tx

nt, DOF

Displaceme
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