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BBeaoeHve B aHanum3 4aCcToTHOIO
OTKIIUKA

BblyncneHume OoTKrNuKa Ha rapmMmoHn4yeckKkoe BO3OencTBeue.

Bo3pgencreue B ABHOU (hopmMe onpeneneHo B YaCTOTHOM
00rlacTu — BeNMMYUHbI BCEX NpuriaraemMbiX CUNOBbIX
cdhakTopoOB N3BECTHbLI HA BCEX YaCTOTax.

OObIYHO BbIMYUCHIAIOTCA Y3J10Bbi€ nepemMeLleHnA, a TakKxe
CUNbl N HAaNPAXeHUsA B JJyieMeHTaxX.

Pe3ynbTraTthl pelieHus — KOMMNJIeKCHble BeJIMYUHDI:
amnnutyaa v ¢pasa (OTHOCUTENIbLHO BO34EeUCTBUA) UNKU
AeUCTBUTENbHasA U MHMMasd YacTb OTKIIMKA.

[Ba TMna aHanunsa — NpssMon U MoAaanbHbIU.
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[lpsamon meton aHanu3a

YpaBHeHue KonebaHum:

~o’M+ioB AKl{u(0)} = (P(0)}
NMapameTpbl PARAM,G n GE B onepatope MATi chopMupyroT He MaTpuLy
AemMncpunpoBaHns, a KOMMIEKCHY MaTpPULy XXeCTKOCTHU

=(1+ |G)K + |ZG (2)
roe K'- rn06anb|-|a;| maTpuua )Kecn(ocm
G — koadpdunumeHT rnodanbLHOro KOHCTPYKLMOHHOIO
AaemndcgpunpoBaHusa (PARAM,G)
K¢ — MaTpuua XeCcTKOCTU anemMeHTa
G — KO3(p(pMLUNEHT KOHCTPYKLMOHHOro aemMndupoBaHus
anemeHTa (napametp GE B onepatope MATI)
CpaBHUTe C aHaNU3oM nepexogHoOro npouecca
1. .2
Brrans = B +B +—K + — ZGEkE

BbipaxkeHue (2) noacTtaBnsieTcsl B ypaBHeHue (13 a 3aTeM OHO peLuaercs
aHaroru4yHo cratu4yeckom sagaye (C MCNonb3o0BaHMEM KOMIMIIEKCHOMN
apucpmMmeTnkn).
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NAS102 Oekabpb 2001, Ctp. 8-6

MoaanbHbIUM MeTOA aHarnu3a

dusnyeckue KoopamHatbl KOHBEPTUPYIOTCA B Mo anbHbIe,
a 3aTeM aHanM3npyrTCcAa HeCcBA3aHHbIe CUCTEeMbI C OHOMW
cTteneHbto cBobooabl (CC)

€, =

P;

2 .
-m,o + |bioa + ki
PelueHue BbINONTHAETCH MHOIo 6bICTpee, YyemMm npaAmMbIimMm

MeToAOM

YpaBHeHUA HecBAA3aHHbIe, €CNN NPUCYTCTBYET TONMbKO
MoaanbHoe aemndupoBaHue (3agaBaemoe onepaTtopom
TABDMP1) nnu ero HeT coBceMm . B npotnBHOM cnyyvae,
ecnun eCcTb HemopganbHoe aemndupoBaHue (3NeMeHTbI
VISC, DAMP), To ansa peweHns NCNonb3yeTcs MeHee
adhdheKkTUBHLIN NpAMOUN noaxoa (oQHaKoO, BCe Xe, Ha
HeboNnbLNX MOoAAaSNbHbIX MaTpuLuax).
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3agaHve BHelHero Bo3aencreus

e BHelHee Bo3gencTBue 3agaetca Kak PyHKLMA 4aCcTOThl.

e B MSC.Nastran npeaycmaTtpuBaloTcs pa3fnimuiHblie MeToAabl:

e RLOAD1 (3apaHue BO3aencTBUA B BUAe 4eNCTBUTENbHOU U
MHMMOMWN KOMMOHEHT)

e RLOAD2 (3apaHue Bo3gencteus B (popme amnnutyabl U pasbl)
e LSEQ (koHBepTauua ctaTU4eCKNX HaArpy3oK B AMHaMun4yeckue)

e Onepatop DLOAD B Bulk Data Section ncnono3syetcs gns
KOMOMHUPOBaHUA YaCTOTHO-3aBMCUMbIX Harpy3oK.

e Onepatopbl RLOADI uHnummupyrorca onepatopom DLOAD

B Case Control Section.

NAS102
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Frequency Response Dynamic Load, Form R LO AD 1

Defines a frequency-dependent dynamic load of the form

{P(AY = {AICH + iD(R]ei® 2Py

for use in frequency response problems.

Format

1 2 3 4 5 b 7 8 9 10
[RLOAD1] SID [ DAREA | DELAY |DPHASE] TC | 71D |
Example:
[RLOADT[ 5 | 3 | [ 1 ] I | | |
Field Contents
SID Setidentification number. (Integer > 0)
DAREA Identification number of the DAREA entry set that defines A. (integer > 0)
DELAY Identification number of the DELAY entry set that defines ©. (Integer > 0)
DPHASE Identification number of the DPHASE entry set that defines 6. {Integer >0)
TC Setidentification number of the TABLEDI entry that gives C(f). See Remark 2. (Integer > 0)
TD Setidentification number of the TABLEDI entry that gives D(f). See Remark 2. (Integer > 0)
Remarks:

1. Dynamic load sets must be selected with the Case Control command DLOAD=SID.

2. If any of DELAY, DPHASE, TC, or TD fields are blank or zero, the corresponding t, g, C{f), or D(f)
will both be zero. Either TC or TD may be blank or zero, but not both.

3. RLOAD1 loads may be combined with RLOAD?2 loads only by specification on a DLOAD entry.
Thatis, the SID on a RLOAD1 entry must not be the same as that on a RLOAD2 entry.

4. SID must be unique for all RLOAD1, RLOAD2, TLOAD1, and TLOAD2 entries.

Bulk Data Entry
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Frequency Response Dynamic Load, Form 2 RLOAD2

Defines a frequency-dependent dynamic load of the form
P} = {A*B(fei N+ 7217

for use In frequency response problems.

Format:

1 2 3 4 5 b 7 8 9 10
[RLOAD2] sSID | DAREA [ DELAY [DPHASE] 1B | 1P [
Example:
[RoaD2| 5 | 3 | I L 7 | I I I |
Field Contents
SID Set identification number. (Integer > 0)
DAREA Identification number of the DAREA entry set that defines A. (integer > 0)
DELAY Identification number of the DELAY entry set that defines t (Integer > 0)
DPHASE Identification number of the DPHASE entry set that defines q in degrees. (Integer = 0)
TB Set identification number of the TABLE Di entry that gives B(f). (Integer > 0)
TP Set identification number of the TABLE Di entry that gives f(f) in degrees. (Integer = 0)
Remarks:

1. Dynamic load sets mustbe selected with the Case Control command DLOAD=SID.

. If any of DELAY, DPHASE, or TP fields are blank or zero, the corresponding t, g, B(f), or f(f) will be
3. RLOA21 loads may be combined with RLOAD1 loads only by specification on a DLOAD entry.
Thatis, the SID on a RLOAD2 entry must not be the same as that on a RLOAD1 entry.

4. SID must be unique for all RLOAD1, RLOAD2, TLOAD1, and TLOADZ2 entries.

Bulk Data Entry
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3amMevyaHus K aHanunay 4acToTHOro
OTKIIUKa

e Bosgencreue Ha cuctemy 6e3 gemncpupoBaHus (MU ¢ MoAarnbHbIM
AemndupoBaHmem) ¢ yactorou 0 'y npMBOoAUT K pe3ynbTatam, aHanorMyYHbIM
cTaTnyeckomy HarpyxeHwuto. [loaTomy, ecnm YactoTa BO3AeNCTBUA MHOIO
MEeHbLUEe YaCTOT COOCTBEHHbLIX KONeb6aHMM KOHCTPYKLUMUN, OCTAaTOYHO
cTaTU4YecKoro pacuera.

e Cuctembl C oMeHb ManbiM AeMndurpoBaHueM Ha YacToTax, OFIN3KUX K 3
pPe30HaHCHbIM, A4aloT 6onbLine OTKIMKK. Hebonblune nameHeHusi B pac4eTHOM
Moaenu (Mmnu gaxe BbINONIHEHMeE pacyeTa Ha apyron ABM) moxeT npmuBecTH K
3HauYUTeNbHbIM NepeMeHaM B pe3ynbraTax.

e HeobxoauMmo npaBunbHO BbiIOMpaTh Wwar no yacrore (Af) 4ToObI MMeTb
ageKBaTHble pe3ynbraTtbl. Ucnonb3ynTe, no KpanHen mepe, 5 “Toyek” B
nosioce NONMOBUHHOW MOLLIHOCTM.

/\ Peak Response

Response < Peak /42 = Half-
| } Power Point
|

Frequency

e [ns 6onbwein acppekTmBHOCTRANEHSNL3YyNTEe HEMOCTOAHHBLIN LWar: MeHbLUWIA
Af B6GNIU3N pe3oHaHCHbIX YacToT U 6onbliun Af B4anu ot HUX.
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Onepatopbl FREQI

3apaloT Wwar no yacrore.
OnepaTtop FREQ 3apaeT AUCKpeTHbIe 3Ha4YeHUS 4acToT BO3AEeUCTBUA.

Onepatop FREQ1 3apaet HayanbHOe 3Ha4YeHMe YaCcTOTbl, UHKPEMEHT (war) u
YUCII0O UHKPEMEHTOB (Lu1aroB).

OnepaTtop FREQ2 3agaeT HayanbHoOe U KOHeYHOe 3Ha4YeHUA 4YacTOTbl, a TaKxe
KONn4ecTBO norapmcpmMnyecKknx UHTepBanos.

Onepatop FREQ3 3apaeT yactotbl F1, F2 n KonnyecTBo 4acToT BO34eNCTBUA
mexay F1, cobcTBeHHbIMM YacToTaM KOHCTpyKuuu u F2. [lonyckaeTt
HepaBHOMEPHYHO pa3dMBKY UHTepBanoB.

OnepaTtop FREQ4 3agaet yactotbl F1 1 F2, YyacTOTHbLIN AMana3oH m
KONMUYeCTBO 4YacTOT BO3AEeUCTBUA “OKOMNMoO” KaXaou n3 cooCTBeHHbIX 4YacToT
KOHCTPYKUMU, “nonagarowmx’” B ananasoH (F1,F2).

Onepatop FREQS5 3apaet yactotbl F1 1 F2 1 dosiu co6CTBEHHBbIX YaCcToT
KOHCTPYKLMU, HA KOTOPbIX OyAeT BbIYMCNATLCA BO3AENCTBUE, €CIIN OHU
(BblYMCEHHBbIE YacTOTbl) HaxoaaTcAa B anana3soHe (F1,F2).

OnepaTtopbl FREQ3, FREQ4 n FREQS5 npyuMeHUMbI TONbLKO Npyn moaanbHOM
MeToAe aHanusa.

MSC\ MECHANICAL
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Onepatopbl FREQI

e Onepatopbl FREQIi BBulk Data Section nHnyumnpyrorcsa
onepatopoMm FREQUENCY B Case Control Section.

e Bce onepatopbl FREQIi B Bulk Data Section, umerowume
OOVHAKOBbLIU nAeHTU(pUKaTop, MHULUMUPYIOTCA OOHUM
onepatopoMm FREQUENCY B Case Control Section.
CnepoBatenbHO, onepaTtopbl FREQ, FREQ1, FREQ2,
FREQ3, FREQ4 n FREQS5 mMoryT ncnonb3soBaTtbcs
OOHOBPEMEHHO.

MSC\ MECHANICAL
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NAS102

Frequency List

FREQ

Defines a set of frequencies to be used in the solution of frequency response problems.

Format
1 2 3 4 5 6 7 8 9 10
FREQ SID F1 F2 F3 F4 F5 Fé F7
F8 F9 F10 -efc -
Example:
FREQ 3 2.98 3.05 179 21.3 256 28.8 31.2
29.2 22.4 19.3
Field Contents
SID Set identification number. (Integer > 0)
Fi Frequency value in units of cycles per unit time. (Real > 0.0)
Remarks:
1. Frequency sets must be selected with the Case Control command FREQUENCY = SID.
2. All FREQi entries with the same frequency set identification numbers will be used. Duplicate
frequencies will be ignored. fy and fy.q are considered duplicated if [fy - fy+1[<DFREQ*|fuax - fvinl,
where DFREQ is a user parameter, with default of 10-5. f
3. In modal analysis, solutions for modal DO Fs from rigid body modes at zero excitation frequencies

may be discarded. Solutions for nonzero modes are retained.

Oekabpb 2001, Ctp. 8-13
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Frequency List Alternate Form 1 F R E Q 1

Defines a set of frequencies to be used in the solution of frequency response problems by specification of a
starting frequency, frequency increment, and the number of increments desired..

Format
1 2 3 4 5 6 7 8 9 10
[FReQ1 [ sib [ Fm [ oF [ nor [
Example:
[FREQ1 ] 6 [ 29 [ 05 [ 13 | I I I l |
Field Contents
SID Set identification number. (Integer > 0)
F1 First frequency set (Real 0.0)
DF Frequency increment (Real > 0.0)
NDF Number of frequency increments. (Integer > 0; Default = 1)
Remarks:
1. FREQ1 entries must be selected with the Case Control command FREQUENCY = SID.
2. The units for F1 and DF are cycles per unit time.

3. The frequencies defined by this entry are given by

fi=F1+DF*(i-1)
where i =1 to (NDF + 1)

4 All FREQi entries with the same frequency set identification numbers will be used. Duplicate
frequencies will be ignored. fy and fy.q are considered duplicated if [fy - fy1I<DFREQ™*fiyax - funl,
where DFREQ is a user parameter, with default of 10-5. fiyax and fiyn are the maximum and
minimum excitation frequencies of the combined FREQi enfries.

5. In modal analysis, solutions for modal DOFs from rigid body modes at zero excitation frequencies
may be discarded. Solutions for nonzero modes are retained.

(Continued)

Bulk Data Entry
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Frequency List, Alternate Form 2 F R E Q 2

Defines a set of frequencies to be used in the solution of frequency response problems by specification of a
starting frequency, final frequency, and the number of logarithmic increments desired..

Format:
1 2 3 4 5 b 7 8 9 10
[FrReq2 [ sip [ /1 [ r2 [ nr [
E xample:
| FREQ2 | 6 | 1 | 8 | 6 | I | l I |
Field Contents
SID Set identification number. (Integer > 0)
F1 First frequency. (Real > 0.0)
F2 Last frequency. (Real > 0.0, F2> F1)
NF Number of logarithmic intervals. (Integer > 0; Default = 1)
Remarks:
1. FREQ2 entries must be selected with the Case Control command FREQUENCY = SID.
2. The units for F1 and F2 are cycles per unit time. 1
3. The frequencies defined by this entry are given by foa d F, V¢
fi= F1 *el ¥ I ¢ TR
whered = (1/NF) *In (F2F1)andi=1,2, .., (NF + 1) g !

In the example above, the list of frequencies will be 1.0, 1.4142, 2.0, 2.8284, 4.0, 56569, and 8.0
cycles per unit time

4 All FREQi enfries with the same frequency set identification numbers will be used. Duplicate
frequencies will be ignored. fy and fy- are considered duplicated if [fy - fn.1l< DFREQ*fuax - funl,
where DFREQ is a user parameter, with default of 10-5. f

5 In modal analysis, solutions for modal DOFs from rigid body modes at zero excitation frequencies
may be discarded. Solutions for nonzero modes are retained.

(Continued)

Bulk Data Enfry

NAS102 [ekabpt 2001, CTp. 8-15 MSC\ \Nslgclm:“o'ﬁg'-
MSC Moscow

A Division of MSC.Software



Frequency List, Alternate Form 3 FR EQ 3

Defines a set of excitation frequencies for modal frequency response solutions by speciying a number of
excitation frequencies between two modal frequencies.

Format
1 2 3 4 5 6 7 8 9 10

[FREQ3 [ sib | F1_[ F2 [ TYPE | NEF [CLUSTER] NN

Example:

|[FREQ3 | 6] 20 2000[LINEAR | 10| 2| | | |

Field Contents

SID Setidentification number. (Integer > 0)

F1 Lower bound of modal frequency range in cycles per unit ime. (Real > 0.0)

F2 Upper bound of modal frequency range in cycles per unit ime. (Real>0.0, F2F1, Defauli

TYPE LINEAR or LOG. Specifies linear or logarithmic interpolation between frequencies.
(Character; Default= "LINEAR")

NEF Number of excitation frequencies within each subrange including the end points. The
first subrange is between F1 and the first modal frequency within the bounds. The
second subrange is between first and second modal frequencies between the bounds.
The

CLUSTER Specifies clustering of the excitation frequency near the end points of the range.See
Remark3. (Real > 0.0; Default=1.0)

Remarks:

1. FREQ3 applies only to modal frequency-response solutions (SOLs 11, 111, 146, and 200) and is

ignored in direct frequency response solutions.

FREQ3 entries must be selected with the Case Contrd command FREQUENCY = SID.

3 In the example above, there will be 10 frequencies in the interval between each set of modes
within the bounds 20 and 2000, plus 10 frequencies between 20 and the lowest mode in the range,
plus 10 frequencies between the highest mode in the range and 2000

4 Since the forcing frequencies are near structural resonances, it is important that some amount of
damping be specified.

N

{Continued)
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Frequency List, Alternate Form 4 F RE Q 4

Defines a set of frequencies used in the solution of modal frequency-response problems by specifying the
amount of *spread" around each natural frequency and the number of equally spaced excitation frequencies

Format
1 2 3 4 5 6 7 8 9 10

[FREQ4 [ sID | F1_| F2 [ FsPD | Nev [

Example:

[FREQ4 | 6| 20| 200 0.3] 21] | | | |

Field Contents

SID Set identification number. (Integer > 0)

F1 Lower bound of frequency range in cycles per unit time. (Real 2 0.0, Default=0.0)

F2 Upper bound of frequency range in cycles per unit time. (Real>0.0, F2 > F1, Default = 1

FSPD Frequency spread, +/- the fractional amount specified for each mode which occurs un
the frequency range F1to F2. (1.0 > Real > 0.0; Default = 0.10)

NFM Number of evenly spaced frequencies per *spread"mode.. (Integer > 0; Default = 3; If
NFM is even, NFM + 1 will be used.)

Remarks:

1. FREQ4 applies only to modal frequency-response solutions (SOLs 11, 111, 146, and 200) and is
ignored in direct frequency response solutions.

2. FREQ4 entries must be selected with the Case Control command FREQUENCY = SID.

3. There will be NFM excitation frequencies between (1-FSPD) * fyand (1+FSPD) * fy, for each
natural frequency in the range F1 to F2.

4 In the example above there will be 21 equally spaced frequencies across a frequency band of 0.7 *
fy to 1.3 * fy for each natural frequency that occurs between 20 and 2000. See Figure 1 for
defintion of frequency spread.

(Continued)
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NAS102

Frequency List Alternate Form 4 F R E Q 4

| ] ® | ] |

(1-FSPD) «fy N (14F SPD )« fy

Figure 1. Frequency Spread Definition

Excitation frequencies may be based on natural frequencies that are not within the range (F1 and
F2) as long as the calculated excitation frequencies are within the calculated range. Similarly, an
excitation frequency calculated based on the natural frequencies within the range (F1through F2)

may be excluded if it falls outside the range.

5. The frequency spread can also be used to define the half-power bandwidth. The half-poer
bandwidth is given by 2 * x * fN, where x is the damping ratio. Therefore, if FSPD is specified
equal to the damping ratio for the mode, NFM specifies the number of excitation frequency within
the half-power bandwidth. See Figure 2 for the definition of half-power bandwidth.

{Continued)
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Frequency List, Alternate Form 4 FR E Q 4

A
Peak Response
2% & *fy
L
E
£ Half-Power Point (707 Peak)
o
E
<
>
|l fn - Frequency
Half-Power
Bandwidth
Figure 2. Half-Power Bandwidth Definition
6. Since the forcing frequencies are near structural resonances, it is important that some amount of
damping be specified.
7. All FREQI entries with the same frequency set identification numbers will be used. Duplicate

frequencies will be ignored. fy and fy.4 are considered duplicated if
Ify - fnal< DFREQ*Ifiax - franl

where DFREQ is a user parameter, with default of 10-5. fyax and fiyn are the maximum and

minimum excitation frequencies of the combined FREQi entries.

8. In design optimization, (SOL 200), the excitation frequencies generated from this entry are derived
from the natural frequencies computed in the first design cycle and the ecitation frequencies
remain fixed through subsequent design cycles. In other word

9. In modal analysis, solutions for modal DOFs from rigid body modes at zero excitation frequencies
may be discarded. Solutions for nonzero modes are retained.

(Continued)
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Frequency List Alternate Form 5 F RE Q 5

Defines a set of frequencies used in the solution of modal frequency-response problems by speciification of
a frequency range and fractions of the natural frequencies within that range.

Format
1 2 3 4 ) 8] 7 8 9 10
FREQS SID F1 F2 FR1 FR2 ER3 FR4 FRS
FRo6 FR7 -etc.-
Example:
FREQS 9] 20 200 1 0.6 0.8 0.9 0.95
1.05 1.1 1.2
Field Contents
SID Set identification number. (Integer > 0)
F1 Lower bound of frequency range in cycles per unit time. (Real >0.0, Default=0.0)
F2 Upper bound of frequency range in cycles per unit time. (Real>0.0, F2 > F1, Default = 1.0E20)
FRi Fractions of the natural frequencies in the range F1 to F2 (Real > 0.0)
Remarks:
1. FREQS5 applies only to modal frequency-response solutions (SOLs 11, 111, 146, and 200) and is

ignored in direct frequency response solutions.
2. FREQS5 entries must be selected with the Case Control command FREQUENCY = SID.
3. The frequencies defined by this entry are given by

fi = FRi* fNi
where fy; are the natural frequencies in the range F1 through F2.
4. In the example above, the list of frequencies will be 0.6, 0.8, 0.9, 0.95, 1.0, 1.05, 1.1, 1.2 times

each natural frequency ... between 20 and 2000. If this computation results in excitation
frequencies less than F1 and greater than F2, those computed frequencies are ignored.

{Continued)
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NAS102

Frequency List, Alternate Form 5 FR EQ 5

Since the forcing frequencies are near structural resonances, itis important that some amount of
damping be specified.

All FREQi entries with the same frequency setidentification numbers will be used. Duplicate
frequencies will be ignored. fy and fy.1 are considered duplicated if

Ify - fua[<DFREQ*fax - funl,

where DFREQ is a user paramefter, with default of 108, fiax and fiyy are the maximum and
minimum excitation frequencies of the combined FREQi entries.

In design optimization, (SOL 200), the excitation frequencies generated from this entry are derived
from the natural frequencies computed in the first design cycle and the ecitation frequencies
remain fixed through subsequent design cycles. In other words, the excitation frequencies will not
be readjusted even if the natural frequencies change.

In modal analysis, solutions for modal DOFs from rigid body modes at zero excitation frequencies
may be discarded. Solutions for nonzero modes are retained.

(Continued)
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MeToAabl BbIYUCIIEHUA Pe3ynbLTaToOB

e MpenycmoTpeHbl ABa MeToAa BbIYUCIIEHUS pe3ynbLTaToB
npu moaanbHOM aHanuse: MeTod MoAanbHbIX
nepemMeLleHM U MaTPUYHbIN MeToA.

Cost of matrix method _H
Cost of mode displacement method F

e rae H — KkonunyecTBO Mop
F — konnyecTBO YacToT BO3OEenUCTBUSA

e MaTpuyHbINn meToA 3a4aH “no yMon4aHuro”’, OH MeHee
3aTtpaTteH npu H < F n pekomeHayeTcA K NPUMEHEHUIO B
OOoNnbLIUMHCTBE Cny4aes.

e MeTtoa MoaanbHbIX NepemMeLlleHNN MOXeT ObITb
MHUUMMpOBaH ¢ nomMmolbio napametpa PARAM,DDRMM,-1.

Msc\ MECHANICAL
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[TlpumeHeHne moganbHOro M
NPAMOro MeToaoB

Modal Direct

Small Model X
Large Model X
Few Excitation Frequencies X
Many Excitation Frequencies X
NAS102 Oekabpb 2001, CTp. 8-23 MSC\\NSIECLmrolﬁgL
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dopmaTtbl BbiBoga SORT1 n SORT2

e SORT1: ana yacToTbl BO34EUCTBUSA BbIBOAATCA pe3yrbTraThl MO BCEM
y3nam u anemMeHTam, 3atem A1 APYyron 4acTtoThbl U T.4.

e SORT2: ansa y3na (3nemeHTa) BbIBOAATCA pe3ynbTaTbl MO BCEM
yacTtoTam, 3aTeM AnA Apyroro ysna (anemeHTa) v T.A4.

e PekomeHaauuu no Mcnonb3oBaHUKO

Transient Response

Frequency Response

Direct

Modal

Direct

Modal

Default
Deformed Plot Requestt
XY Plot Requests

2
1
2

2
1
2

1
1
2

1
1
2

e Ecnu ykasaHa “cmecb” ¢popmaTtoB SORT1 n SORT2, 10 “no
YMOJT4aHUIO'NMpn aHanm3e 4YacToTHOro OTKNMKa byaeT ucnonb3oBaH

SORT1, a nepexogHoro npouecca - SORT2.

NAS102
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YnpaBneHue peweHnemM npu aHanuse
4YaCTOTHOIO OTKJIMKA

e Executive Control Section

* SOL  <cm.Tabnuuy> Method | Structured
Soultion
Sequences

Direct 108

Modal 111
e Case Control Section
e DLOAD (TpebyeTcst npu o60UX MeTOAAX peLleHUs)
e LOADSET (mMoxeT npumMeHATbLCA nNpu obonx metoaax)
e METHOD (TpebyeTtcs npu moganbHOM MeToae)
e SDAMPING(MOXeT NnpUMeHATbLCA NPpU MOoOaNnbLHOM MeToAe)
e FREQUENCY (TtpebyeTtcsi npu o60ux MeToaax peLieHus)

NAS102 [ekabpb 2001, CTp. 8-25 MSC\\NSIEJE.I:JIT\INOISQL
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YnpaBneHue peweHnemM npu aHanuse
4YaCTOTHOIO OTKJIMKA

e Bulk Data Section

e ASET,OMIT (mMoxeT npumMeHATbLCA NpU obonx metoaax)

e EIGRL or EIGR (TpebyeTcs npun MmoganbHOM mMeToae)

e FREQ (TpebyeTcst npu o60UX MeTOAAX peLleHUs)

e RLOADI (TpebyeTcst npu o60UX MeTOAAX peLleHUs)

e LSEQ (MoxeT npuMeHATLCA Npu 060UX MeToaax)

e DAREA (TpebyeTtcst npu o60UX MeTOoAaX peweHUusa™)

e DELAY (MoXxeT npuMeHATLCA Npu 060UX MeToaax)

e DPHASE (MoXeT NnpuMeHATLCA Npu 060MX MeToaax)

e TABDMP1 (MoOXeT npuMeHATbCA NpyU MOoOanbLHOM MeToAe)
e DLOAD (MoXxeT npuMeHATLCA Npu 060UX MeToaax)

e *Udenmudgpukamop onepatopa DAREA HeobGxoauM; ecnu e npumeHsieTcs onepatop LSEQ, To cam
onepaTtop DAREA moxeT OTCyTCTBOBaTb.

MECHANICAL
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Buabl BblyncnsaembiX BeJrIM4YUH

e Pe3ynbraTbl BbIYMMCIIEHUU ANA Y3N0B
ACCELERATION
DISPLACEMENT (wnn VECTOR)
OLOAD
SACCELERATION
SDISPLACEMENT
SVELOCITY
SVECTOR
SPCFORCES
VELOCITY
MPCFORCE

e Pe3ynbraTbl BbIMUCIIEHUU ONA 3JIEMEHTOB
ELSTRESS (unun STRESS)
ELFORCE (nnu FORCE)
STRAIN
ESE
EKE
EDE

e CneuuanbHbIX onepaTop

OFREQUENCY (3apaHue 4acToT, ANA KOTOPbIX AOMKHbI BbIBOAUTLCS
pe3ynbraTbl; pabotaeTr coBMmecTHO ¢ onepatopoMm FREQUENCY)
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YacToTHO-3aBUCUMbIE NMPYXUNHDbI U

aemndepbl

e 3agaHue TONONOrun afnemMeHTa

e Onepatop PBUSH

e 3agaHMe OCHOBHbIX CBOUCTB 3nemMeHTa (He YaCTOTHO-3aBUCUMbIX)

e Onepatop PBUSHT

e 3apaHue YaCTOTHO-3aBMCUMbIX CBOUCTB 3fIeMEeHTa

NAS102

Oekabpb 2001, Ctp. 8-28
MSC Moscow

XXeCcTKOCTb 3aBUCUT OT 4YaCTOTbl BO3OENCTBUSA

OdemndupoBaHue 3aBUCUT OT 4YaCTOTbl BO3AEeNCTBUA
Pa3nnyHbin nmnegaHc B pa3nuUYHbIX HanpaBneHUAax
Onepatop CBUSH
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Generalized Spring-and-Damper Connection CB US H

Defines a generalized spring-and-damper structural element that may be nonlinear or frequency dependent

Format:
1 2 3 4 5 6 7 8 9 10
CBUSH EID PID GA GB GOMX1 X2 X3 CID
S OCID S1 §2 S3
E xample 1: Noncoincident grid points.
[CBUSH | 39] 6| 1] 100] 75| I I I |
Example 2: GB not specified.
[cBUSH | 39] 6] 1] | | I | o] |
Example 3: Coincident grid points (GA = GB).
[CBUSH | 39] 6] 1] 100] I I I 6| |
Example 4: Noncoincident grid points with fields 6 through 9 blank and a spring-damper offset
CBUSH 39 6 1 600 b
0.25 10 0 10 10
Field Contents
EID Element identification number. (Integer > 0)
PID Property identification number of a PBUSH entry. (Integer>0; Default=EID)
GA, GB Grid point identification number of gonnections points. See Remark 6. (Integer > 0)
Xi Components of orientation vector v, from GA, in the displacement coordinate system
atGA. (Real)
GO Altemnate method to supply vector \7 using grid point GO. Direction of\-; is from GA to
GO. v is then transferred to End A. See Remark 3. (Integer > 0)
CID Element coordinate system identification. A 0 means the basic coordinate system. If

CID is blank, then the element coordinate system is determined from GO or Xi. See
Figure 1 and Remark 3. (Integer > 0 or blank)

(Continued)
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Generalized Spring-and-Damper Connection C B U S H

S Location of spring damper. See Figure 2. (0.0 < Real < 1.0; Default = 0.5)
Coordinate system identification of spring-damper offset. See Remark 9. (Integer & 61; Default=-1
ociD which means element coordinate system)

Components of spring-damper offset in the OCID coordinate system if OCID > 0. See Figure 2 and
S1. 82, §- Remark 9. (Real)

Remarks:
1. Element identification numbers must be unique with respect to all other element identification
2. Figure 1shows the bush element geometry
3. CID = 0 overrides GO and X.
4. For noncoincident grids (GA = GB), when GO or (X1, X2, X3) is given and no CID is specified, the

line AB is the element x-axis and the orientation vector lies in the x-y plane (similar to the
5. For noncoincident grids (GA = GB), if neither GO or (X1, X2, X3) is specified and no CID is
specified, then the line AB is the element x-axis. This option is valid only when K1 (or B1) or K4
(or B4) or both on the PBUSH entry are specified (but K2, K3, K5, K6 or B2, B3, B5, B6 are not
specified). If K2, K3, K5, or K6 (or B2, B3, B5, or B6) are specified, a fatal message will be
If GA and GB are coincident, or if GB is blank, then CID must be specified.
If PID references a PBUSHT entry, then the CBUSH element may only be defined in the residual
structure and cannotbe attached to any omitted degrees of freedom.
8. Element impedance output is computed in the CID coordinate system. The impedances in this
system are uncoupled.
9. If OCID = -1 or blank (default) then S is used and S1, S2, S3 are ignored. If OCID = 0, then Sis
ignored and S1, S2, S3 are used.

~N o

(Continued)
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NAS102

Generalized Spring-and-Damper Connection C B U S H

Zolem

4

Xelem

Figure 1. CBUSH Element

Zelem

(S1, S2, $3)ocip

GB
GA

Note: 1. The material stifness and danping propertes of the elastomerare locatd at(S1, S2, S3).
2. The elastomer itself has zero length; i.e., GAand GB are coincident. Itis shown here in an exploded view

Figure 2. Definition of Offset S1, S2, $3
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Generalized Spring-and-Damper Properiy PB US H

Defines the nominal property values for a generalized spring-and-damper structural element.

Format
1 2 3 4 5 b 7 8 9 10
PBUSH PID K K1 K2 K3 K4 K5 K6
B B1 B2 B3 B4 B5 B6
GE GE1
RCV SA ST EA ET

Example 1: Stiffness and structural damping are specified.
PBUSH 35 K 4.35 2.4 3.1
GE 0.06
RCV 7.3 3.3

Example 2. Damping force per unit velocity are specified.

[PBUSH | 35]B | 2.3] I |
Field Contents
PID Property identification number. (Integer > 0)
K Flag indicating that next 1 to 6 fields are stiffness values. (Character)
Ki Nominal stiffness values in directions 1 through 6. (Real, Default=0.0)
B Flag indicating that the next 1 to 6 fields are force-per-velcoity damping. (Character)
Bi Nominal damping cofficient in units of force per unit velocity. (Real, Default=0.0)
GE Flag indicating that the next fields is structural damping. (Character)
GE1 Nominal Structural damping constant (Real, Default=0.0)
RCV Flag indicating that the next 1 to 4 fields are stress or strain coefficients. (Character)
SA Stress recovery coefficient in the translational component numbers 1 through 3. (Real’ Default=1.0
{Continued)
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Generalized Spring-and-Damper Property P B U S H

ST Stress recovery coefficient in the rotational component numbers 4 through 6. (Real, Default=1.0)
EA Strain recovery coefficient in the translational component numbers 1 thorough 3. (Real, Default=1.(
ET Strain recovery coefficient in the rotational component numbers 4 through 6. (Real; Default=1.0)
Remarks:
1. Ki, Bi, or GE1 may be made frequency dependent for both direct and modal frequency response
by use of PBUSHT entry.
2. The nominal values are used for all analysis types except frequency response. For modal

frequency response, the normal modes are computed using the nominal Ki values. The frequency-
dependent values are used at every excitation frequency.

3. If PARAM, W4 is not specified, GE1 ignored in transient analysis.

4 The elements stresses are computed by multiplying the stress coefficinets with the recovered
element forces.
5. The element strains are computed by multiplying the strain coefficients with the recovered element

displacments.
6. The "K", "B", "GE", or "RCV" entries may be specified in any order.

(Continued)
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NAS102

Frequency Dependent Spring and Damper Property PB US HT

Defines the frequency-dependent properties or the force-dependent properties for a generalized spring-and-
damper structural element

Format:
1 2 3 4 5 b 7 8 9 10
PBUSHT PID K TKID1 TKID2 TKID3 TKID4 TKID5 TKID6
B TBID1 TBID2 TBID3 TBID4 TBIDS TBID6

GE__ | TGEIDT m:
KN__| TKNID1 | TKNID2 | TKNID3 | TKNID4 | TKNID5 | TKNID6

Example:
PBUSHT 35 K 72
E 18

Field Contents

PID Property identification number that matches the identification number on a PBUSH entryr. (Integer

K Flag indicating that next 1 to 6 fields are stiffness frequency table identification numbers in
directions 1 through 6. (Character)

TKIDi Identification number of a TABLEDi entry that defines the stifness versus frequency relationship
in directions 1 through 6 (Integer = 0; Default = 0)

B Flag indicating that the next 1 to 6 fields are force per velocity-frequency table identification
numbers_. (Character)

TBIDi Identification number of a TABLEDi entry that defines the damping force per unit velocity versus
frequency relationshis in directions 1 through 6 (Integer = 0; Default = 0)

GE Flag indicating that the next field is a structural damping frequency table identification number.
{Character)

TGEIDI Identification number of a TABLEDi entry that defines the nondimensional structural damping
versus frequency relationshis in directions 1 through 6 (Integer = 0; Default = 0)

KN Flag indicating that the next 1 to 6 fields specifiy TABLEDI identification numbers for the force
versus deflection relationship.

TKNIDi  Identification number of a TABLEDi entry that defines the force versus deflection relationshis in

directions 1 through 6 (Integer = 0; Default = 0)

(Continued)
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Frequency Dependent Spring and Damper Property PB U S HT

Remarks:
1. The "K", "B", and "GE" entries are associated with the same entries on the PBUSH entry
2. PBUSHT may only be referenced by CBUSH elements in the residual structure, which do not
attach to any omitted degrees of freedom.
3. The nominal values are used for all analysis types except frequency-response and nonlinear
analyses. For frequency-dependent modal frequency respponse, the system modes are computed
using the nominal Ki values. The frequency-dependent values are used at

4 The "K", "B", "GE", and "KN" entries may be specified in any order.

5 The PBUSHT entry is ignored in all solution sequences except frequency-response or nonlinear
(Continued)
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[Tpmep 4YyaCcTOTHO-3aBUCUMOTO
nMmnegaHca

L P©)=2.0P(H)sin ot

G]?<— mass12=1.0

NAS102

spring(f) —

<— damper(f)

W
\ CBUSH 1000
Z

Table of Impedance

Forcing
Frequency | K(f) B(f) P(f
(Hz)
0.9 0.81 [0.286479| 0.81
1 1 0.31831 1
1.1 1.21 0.350141 1.21

Oekabpb 2001, Ctp. 8-36
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[lpumep ncnonbL30BaHUA 3NeMeHTa
CBUSH

$

S cbushl.dat

$

TIME 10

SOL 108

CEND

TITLE = VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER
SUBTITLE = SINGLE DOF, CRITICAL DAMPING, 3 EXCITATION FREQUENCIES

ECHO = BOTH

SPC = 1002
DLOAD = 1
DISP = ALL
FREQ = 10
ELFO = ALL
BEGIN BULK
$ CONVENTIONAL INPUT FOR MOUNT
GRDSET, , B B B B B 23456 $ PS
$ TIE DOWN EVERYTHING BUT THE 1 DOF
GRID, 11, B 0., 0., 0.0 $ GROUND
= 12, =, =, =, ' $ ISOLATED DOF
SPC1, 1002 123456 11 $ GROUND
CONM2 , 12, 12, B 1.0 $ THE ISOLATED MASS
$
S EID PID GA GB GO/X1 X2 X3 CID
$
CBUSH 1000 2000 11 12 0
$
PBUSH 2000 K 1.0
B 0.0
$
PBUSHT 2000 K 2001
B 2002
$
TABLED1, 2001 $ STIFFNESS TABLE
’ 0.9 0.81, 1.0, 1.0, 1.1, 1.21 ENDT
TABLED1 2002 $ DAMPING TABLE
’ 0.9 .2864789, 1.0, .318309, 1.1 ’ .3501409 ENDT

SCONVENTIONAL INPUT FOR FREQUENCY RESPONSE
PARAM, WTMASS, .0253303 $ 1/(2*%PI)**2. GIVES FN=1.0

DAREA, 1, 12, 1, 2. $CAUSES UNIT DEFLECTION

FREQ, 10, 0.9, 1.0, 1.1 $ BRACKET THE NATURAL FREQUENCY
RLOAD1, 1, 1, ' ’ 3

TABLED1,3 $ TABLE FOR FORCE VS. FREQUENCY

’ 0.9, 0.81, 1., 1., 1.1, 1.21,ENDT $ P = K
ENDDATA
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Pe3ynbTaThl pacyeTa nepemMeLieHUn
ansa anemeHta CBUSH

FREQUENCY = 9.000000E-01

COMPLEX DISPLACEMENT
(REAL/IMAGINARY)
POINT ID. TYPE T1 T2 T3 R1 R2 R3
0 11 G .0 .0 .0 .0 0 0
.0 .0 .0 .0 0 0
0 12 G -6.682744E-08 .0 .0 0 0 .0
-1.000000E+00 .0 .0 .0 .0 .0
1 VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER MARCH 20,1997 MSC.Nastran 1/23/97 PAGE 8

SINGLE DOF , CRITICAL DAMPING, 3 EXCITATION FREQUENCIES
0

FREQUENCY = 1.000000E+00
COMPLEX DISPLACEMENT
(REAL/IMAGINARY)
POINT ID. TYPE T1 T2 T3 R1 R2 R3
0 11 G .0 .0 .0 .0 0 0
.0 .0 .0 .0 0 0
0 12 G -1.046835E-07 .0 .0 0 0 .0
-9.999999E-01 .0 .0 .0 .0 .0
1 VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER MARCH 20,1997 MSC.Nastran 1/23/97 PAGE 9

SINGLE DOF , CRITICAL DAMPING, 3 EXCITATION FREQUENCIES
0

FREQUENCY = 1.100000E+00
COMPLEX DISPLACEMENT
(REAL/IMAGINARY)
POINT ID. TYPE T1 T2 T3 R1 R2 R3
0 11 G .0 .0 .0 .0 0 0
.0 .0 .0 .0 0 0
0 12 G -6.855670E-08 .0 .0 0 0 .0
-9.999999E-01 .0 .0 .0 .0 .0
1 VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER MARCH 20,1997 MSC.Nastran 1/23/97 PAGE 10

SINGLE DOF , CRITICAL DAMPING, 3 EXCITATION FREQUENCIES

/ MECHANICAL
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Pe3ynbTaThbl pacyeTta cun gns
anemeHTta CBUSH

FREQUENCY = 9.000000E-01
COMPLEZX FORCES IN BUSH ELEMENTS (CBUSH)
(REAL/IMAGINARY)
ELEMENT-ID. FORCE-X FORCE-Y FORCE-Z MOMENT -X MOMENT -Y MOMENT - Z
0 1000 1.620000E+00 .0 .0 .0 .0 .0
-8.100000E-01 .0 .0 .0 .0 .0
1 VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER MARCH 20,1997 MSC.Nastran 1/23/97 PAGE 11

SINGLE DOF , CRITICAL DAMPING, 3 EXCITATION FREQUENCIES
0

FREQUENCY = 1.000000E+00
COMPLEZX FORCES IN BUSH ELEMENTS (CBUSH)
(REAL/IMAGINARY)
ELEMENT-ID. FORCE-X FORCE-Y FORCE-Z MOMENT -X MOMENT -Y MOMENT - Z
0 1000 2.000000E+00 .0 .0 .0 .0 .0
-1.000000E+00 .0 .0 .0 .0 .0
1 VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER MARCH 20,1997 MSC.Nastran 1/23/97 PAGE 12

SINGLE DOF , CRITICAL DAMPING, 3 EXCITATION FREQUENCIES
0

FREQUENCY = 1.100000E+00
COMPLEZX FORCES IN BUSH ELEMENTS (CBUSH)
(REAL/IMAGINARY)
ELEMENT-ID. FORCE-X FORCE-Y FORCE-Z MOMENT -X MOMENT -Y MOMENT - Z
0 1000 2.419999E+00 .0 .0 .0 .0 .0
-1.210000E+00 .0 .0 .0 .0 .0
1 VERIFICATION PROBLEM, FREQ. DEP. IMPEDANCE BUSHVER MARCH 20,1997 MSC.Nastran 1/23/97 PAGE 13

SINGLE DOF , CRITICAL DAMPING, 3 EXCITATION FREQUENCIES
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[MTpumep NS

AHanu3 4acTOTHOro OTKNMKa NPAMbIM
MeTOoAOM

MECHANICAL
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[Tpumep NeS. AHanNuU3 4YacToTHOro
OTKJIMKa NPAMbIM MeTOAOM

Ucnonb3ya mogenb us lNMpumepa Ne1, npambiMm MmeToaom onpeaenuTte
YAaCTOTHbIU OTKIIMK NJSIOCKOMN NSTaCTUHbI NOA4 AeUCTBUEM rapMOHUYECKOro
BO3MYLLEHUSA — COCPeaO0TOYEeHHON CUNbIl, AeNCTBYHOLLEN Ha Yros NMacTUHDI.
Onpenenuntb peweHue ¢ warom 20 'y B ananasoHe 20 — 1000 Iy,
Ucnonb3oBaTb KOHCTPYKUMOHHOE aemndcpuposaHue g=0,06.

MECHANICAL
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BxogHou dbann ona NMNpumepa NeS

ID SEMINAR, PROB5 BEGIN BULK

SOL108 param,post, 0

TIME30 PARAM, COUPMASS, 1

CEND PARAM, WTMASS, 0.00259

TITLE = FREQUENCY RESPONSE DUE TO UNIT FORCE AT TIP $

ECHO = UNSORTED $ PLATE MODEL DESCRIBED IN NORMAL MODES
SPC = 1 EXAMPLE

SET 111 = 11, 33, 55 $

DISPLACEMENT (SORT2, PHASE) = 111 INCLUDE ’‘plate.bdf’

SUBCASE 1 $

DLOAD = 500 $ SPECIFY STRUCTURAL DAMPING
FREQUENCY = 100 $

$ PARAM, G, 0.06

OUTPUT (XYPLOT) $

$ $ APPLY UNIT FORCE AT TIP POINT
XTGRID= YES $

YTGRID= YES RLOAD2, 500, 600, , ,310
XBGRID= YES $

YBGRID= YES DAREA, 600, 11, 3, 1.0
YTLOG= YES $

YBLOG= NO TABLED1, 310,

XTITLE= FREQUENCY (HZ) , 0., 1., 1000., 1., ENDT
YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE $

YBTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, PHASE $ SPECIFY FREQUENCY STEPS
XYPLOT DISP RESPONSE / 11 (T3RM, T3IP) $

YTTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE FREQ1l, 100, 20., 20., 49
YBTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE $

XYPLOT DISP RESPONSE / 33 (T3RM, T3IP) ENDDATA

YTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER,

MAGNITUDE

YBTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, PHASE
XYPLOT DISP RESPONSE / 55 (T3RM, T3IP)
$
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POINT-ID = 11
COMPLEZX DISPLACEMENT VECTOR
(MAGNITUDE/PHASE)
FREQUENCY TYPE T1 T2 T3 R1 R2 R3
0 2.000000E+01 G 0 0 8.817999E-03 6.435859E-04 2.632016E-03 .0
0 0 356.4954 176.5664 176.5000 .0
0 4.000000E+01 G 0 0 9.404316E-03 6.434992E-04 2.795561E-03 .0
0 0 356.2596 176.5677 176.2785 .0
0 9.799999E+02 G 0 0 9.965085E-04 2.691742E-04 4.097779E-04 .0
0 0 187.6832 7.8008 15.1581 .0
0 1.000000E+03 G 0 0 8.803169E-04 2.354655E-04 3.317750E-04 .0
0 0 186.9298 8.2146 14.6645 .0
POINT-ID = 33
COMPLEZX DISPLACEMENT VECTOR
(MAGNITUDE/PHASE)
FREQUENCY TYPE T1 T2 T3 R1 R2 R3
0 2.000000E+01 G 0 0 8.183126E-03 5.993296E-04 2.443290E-03 .0
0 0 356.4899 176.5639 176.4950 .0
0 4.000000E+01 G 0 0 8.768992E-03 6.006201E-04 2.606561E-03 .0
0 0 356.2376 176 .5565 176.2581 .0
0 9.799999E+02 G 0 0 6.867234E-04 3.836353E-04 5.393046E-04 .0
0 0 188.0180 5.5597 10.0794 .0
0 1.000000E+03 G 0 0 6.062436E-04 3.454143E-04 4.648783E-04 .0
0 0 186.8358 5.4959 8.8514 .0
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1 FREQUENCY RESPONSE DUE TO UNIT FORCE AT TIP APRIL 8, 1998 MSC.Nastran 4/ 6/98 PAGE 17

0 SUBCASE 1

0 XY-OUTPUT SUMMARY (RESPONSGSE)

0 SUBCASE CURVE FRAME XMIN-FRAME/ XMAX-FRAME/ YMIN-FRAME/ X FOR YMAX - FRAME / X FOR

ID TYPE NO. CURVE ID. ALL DATA ALL DATA ALL DATA YMIN ALL DATA YMAX

0 1 DISP 1 11( 5,--) 2.000000E+01 1.000000E+03 1.001178E-04 3.800000E+02 6.794556E-02 1.400000E+02
2.000000E+01 1.000000E+03 1.001178E-04 3.800000E+02 6.794556E-02 1.400000E+02

0 1 DISP 1 11(--, 11) 2.000000E+01 1.000000E+03 1.834655E+02 2.200000E+02 3.564954E+02 2.000000E+01
2.000000E+01 1.000000E+03 1.834655E+02 2.200000E+02 3.564954E+02 2.000000E+01

0 1 DISP 2 33( 5,--) 2.000000E+01 1.000000E+03 4.981586E-05 6.000000E+02 6.858238E-02 1.400000E+02
2.000000E+01 1.000000E+03 4.981586E-05 6.000000E+02 6.858238E-02 1.400000E+02

0 1 DISP 2 33(--, 11) 2.000000E+01 1.000000E+03 1.815143E+02 3.000000E+02 3.564899E+02 2.000000E+01
2.000000E+01 1.000000E+03 1.815143E+02 3.000000E+02 3.564899E+02 2.000000E+01

0 1 DISP 3 55( 5,--) 2.000000E+01 1.000000E+03 2.144667E-04 1.000000E+03 6.896591E-02 1.400000E+02
2.000000E+01 1.000000E+03 2.144667E-04 1.000000E+03 6.896591E-02 1.400000E+02

0 1 DISP 3 55(--, 11) 2.000000E+01 1.000000E+03 6.565820E+00 7.599999E+02 3.580194E+02 7.800000E+02
2.000000E+01 1.000000E+03 6.565820E+00 7.599999E+02 3.580194E+02 7.800000E+02
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AHanu3 4acToTHOro oTKnMKa MmoaanbHbIM
MeTOoAOM
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[Tpumep N26. AHaNU3 4YacToTHOro
OTKINTMKa MoganbHbIM MeTOAOM

e WUcnonb3ysa moaenb u3 NMpumepa Ne1, moganbHbIM MeTOAOM onpegenute
YAaCTOTHbIU OTKIIMK NJSIOCKOMN NSTaCTUHbI NOA4 AeUCTBUEM rapMOHUYECKOro
Bo3MyLleHus — gasneHus B 0,1 ¢pyHT/KB. ArOUMM U cocpenoTo4YeHHOU cunbl B 1
oyHT, NpUNOXeHHOMU K Yyriy NnacTuHbl U 3anasabiBarolen no cpase Ha 45°.
Ucnonb3soBaTtb MoaanbHoe aemncgpupoBaHume { = 0,03. OnpeaenuTtb pelueHue ¢
warom 20 Ny B ananasoHe 20 — 1000 Ny, a TakXe Ha NATU YacToTax B
AvanasoHe NnosIOBMHHOM MOLLHOCTU BONMU3N KaXXO0W pe30HAHCHOM 4YacToTbl
KOHCTPYKLUMN.

Y
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ID SEMINAR, PROB6 YTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER,
soL 111 MAGNITUDE

TIME30 YBTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, PHASE
CEND XYPLOT DISP RESPONSE / 55 (T3RM, T3IP)
TITLE = FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS $

ECHO = UNSORTED BEGIN BULK

SEALL = ALL PARAM, COUPMASS, 1

SPC = 1 PARAM, WTMASS, 0.00259

SET 111 = 11, 33, 55 $

DISPLACEMENT (PHASE, PLOT) = 111 $ PARAMETERS FOR POST-PROCESSING
METHOD = 100 $

FREQUENCY = 100 $ PLATE MODEL DESCRIBED IN NORMAL MODES EXAMPLE
SDAMPING = 100 $

SUBCASE 1 INCLUDE ‘plate.bdf’

DLOAD = 100 $

LOADSET = 100 $ EIGENVALUE EXTRACTION PARAMETERS

$ $

OUTPUT (XYPLOT) EIGRL, 100, 10., 2000.

$ $

XTGRID= YES $ SPECIFY MODAL DAMPING

YTGRID= YES $

XBGRID= YES TABDMP1, 100, CRIT,

YBGRID= YES +, 0., .03, 10., .03, ENDT

YTLOG= YES $

YBLOG= NO $ APPLY UNIT PRESSURE LOAD TO THE PLATE
XTITLE= FREQUENCY (HZ) $

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE LSEQ, 100, 300, 400

YBTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, PHASE $

XYPLOT DISP RESPONSE / 11 (T3RM, T3IP) PLOAD2, 400, 1., 1, THRU, 40

YTTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE $

YBTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE $ APPLY PRESSURE LOAD

XYPLOT DISP RESPONSE / 33 (T3RM, T3IP) $

Msc\ MECHANICAL
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RLOAD2, 400, 300, , ,310

$

TABLED1, 310,

, 10., 1., 1000., 1., ENDT

$

$ POINT LOAD

$

$ IF 'DAREA’ CARDS ARE REFERENCED,
$ 'DPHASE’ AND 'DELAY’ CAN BE USED
$

RLOAD2, 500, 600, , 320,310

$

DPHASE, 320, 11, 3, -45.

$

$

DAREA, 600, 11, 3, 1.0

$

$ COMBINE LOADS

$

DLOAD, 100, 1., .1, 400, 1.0, 500
$

$

$ SPECIFY FREQUENCY STEPS

$

FREQ1, 100, 20., 20., 49

FREQ4, 100, 20., 1000., .03, 5

$

ENDDATA
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0 SUBCASE 1

0 XY-OUTPUT SUMMARY (RESPONSE)

0 SUBCASE CURVE FRAME XMIN-FRAME/ XMAX-FRAME/ YMIN-FRAME/ X FOR YMAX-FRAME/ X FOR

1D TYPE NO. CURVE ID. ALL DATA ALL DATA ALL DATA YMIN ALL DATA YMAX

0 1 DISP 1 11( 5,--) 2.000000E+01 1.000000E+03 3.481835E-04 4.400000E+02 1.699121E-01 1.336996E+02
2.000000E+01 1.000000E+03 3.481835E-04 4.400000E+02 1.699121E-01 1.336996E+02

0 1 DISP 1 11(--, 11) 2.000000E+01 1.000000E+03 1.390213E+02 1.000000E+03 3.258276E+02 2.000000E+01
2.000000E+01 1.000000E+03 1.390213E+02 1.000000E+03 3.258276E+02 2.000000E+01

0 1 DISP 2 33( 5,--) 2.000000E+01 1.000000E+03 2.271459E-04 6.600000E+02 1.700317E-01 1.336996E+02
2.000000E+01 1.000000E+03 2.271459E-04 6.600000E+02 1.700317E-01 1.336996E+02

0 1 DISP 2 33(--, 11) 2.000000E+01 1.000000E+03 1.385571E+02 1.000000E+03 3.263339E+02 2.000000E+01
2.000000E+01 1.000000E+03 1.385571E+02 1.000000E+03 3.263339E+02 2.000000E+01

0 1 DISP 3 55( 5,--) 2.000000E+01 1.000000E+03 1.278678E-04 1.000000E+03 1.696787E-01 1.336996E+02
2.000000E+01 1.000000E+03 1.278678E-04 1.000000E+03 1.696787E-01 1.336996E+02

0 1 DISP 3 55(--, 11) 2.000000E+01 1.000000E+03 1.687413E+01 7.001384E+02 3.573561E+02 7.104853E+02
2.000000E+01 1.000000E+03 1.687413E+01 7.001384E+02 3.573561E+02 7.104853E+02
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