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ODemndumnpoBaHue

e [lemnchnpoBaHue — 3TO paccenBaHMe 3Heprum, Habnrogarwlulueecs B
KOHCTPYKLIMSAX.

e ToyHOe MogenupoBaHue gemMmnnpoBaHMsa 3aTpyaAHEHO BcneacTBue
MHOXEeCTBEHHOCTU MEXaHN3MOB ero BO3HMKHOBEHUS:

* BsaskocTHble achdekTbl (0ydep, amopTusaTtop)
* BHewHee TpeHue (TpeHMe B coeANHEHUAX KOHCTPYKLIUN)
* BHyTpeHHee TpeHue (XxapakTepHas 0COO6eHHOCTb MaTepuana)
* CTpYKTYpHble HENMMHENHOCTU (MNAaCTUYHOCTb)
e AHanunTunyeckume 3aBMCUMMOCTU, UCMNONb3YyKOLMeECS ANl MoaenMpoBaHuUsA
aAeMndupoBaHus
* Baskas gemndupyrowasa cmna

f, = bl
mu+bu+ku =p

* KoHcCTpyKUMOHHasa aemMmndupyrowasa cmna

f, =igku wherei =.J1
g =structural damping coefficient

mii +(1+ighku =p ~\\) MECHANICAL
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KOHCTPYKLUMOHHOE N BA3KOEe

aemndpupoBaHue
® I'Ipe,qnonomwM, YyTO Koned6aHus CUHycoOunaalibHbIE.
u = ael®t
o Torna: u = iouyel®t i = -o2gei®t

e Bsaskoe pemndumpoBaHue:
mui +bi +ku = p(®)
m(-02uel®Y +b(ioue'®?) +kuel®t = p(v)

— o2muel®t +iboud ®t +kuel®t = p(v

e KoHCcTpyKUuMOHHOE aemMmncpupoBaHue:
mu +(1+ig)ku = p(t
m(-o2uel®t) +(1 +ig)kuel®t = p(v
~ 0?muel®t +igkuel®t +kuel ®t = p(b
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KOHCTPYKLUMOHHOE N BA3KOEe
aemndupoBaHue

o YPaBHeHMﬂ MOEHTUYHbI, €CJIN.

gk =bo > b = %l‘

e CnepoBaTtenbHO, €CNN KOHCTPYKLMOHHOE
aemndupoBaHue (g) moaenupyeTcs 3KBUBarieHTHbIM
BA3KMM aemndupoBaHuem (b), To ykazaHHoe ypaBHeHUe
crnpaBensiIuBoO TONIbKO Ha oaHON YyacTtoTe w3 (nnu w4).

b = 3K
®

e ecnu 0 =0 =JE
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KOHCTPYKLUMOHHOE N BA3KOEe

aemndpupoBaHue
® TOorAaa
b =¢ =9
bc 2
e { - KOadppuLMeHT anepruoguUYHOCTU (OO0NSA KPUTUYECKOro
o aemndunpoBaHus)

e g = % - KO3(p(pMLMEHT KOHCTPYKLMOHHOro AemMmndupoBaHua

e Q- do6pomHocmb (UnNu AUHaAMnYecknin cpakrTop)
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KoHCTpyKUUOHHOE U BA3Koe aemMmndupoBaHue
(nocTosiHHbIE NepemMeLleHuns)

Damping Structural Damping, fs =igku

oo b=gk/og (oroy)

f =bu |

v |
o3 (Or vg) ®
e Bsizkoe U KOHCTPYKLMOHHOE AeMncdupoBaHue paBHbl Ha YacToTe
o, (M1 o).
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OemndumpoBaHue (BbiBOAbI)

Baskaa aemndupyrowias cuna nponopuvoHanbHa
CKOpoOCTHU

KoHcTpyKkunoHHas gemndumpyroiasa cuna
nponopuuoHanbHa nepemelwieHunto (aedopmauum)

KoadphdpuumeHT anepmognyHocTu b/b_ .= ¢

e KoacdhcbnumeHT pobpotHocTn Q o6paT|-|o nponopunoHaneH
BeJINYMHE 3Heprmn, paccemBaroLencs 3a OAUH LMK
KornebdaHuu

o anI pe3OHaHCe (0=0,)

o ({=g/2
o Q=1/(20)
e Q=1/g
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KoHCTpyKUMOHHOE aemMmndupoBaHue

e KOHCTpyKUMOHHOe aemndmpoBaHue

e Onepatopbl MATI

1

2

3

5

6

8

9

10

MAT1

MID

E

NU

RHO

TREF

GE

MAT1

2

30.0E6

0.3

0.10

NAS102

PARAM,G, <koaccpunumeHT> (N0 ymon4yaHuto = 0)

e KoadcdpumumeHT rmobanbLHOro KOHCTPYKUMOHHOro aeMmndupoBaHus (YyMHOXaeTcs Ha
rmoGanbHYy MaTpuULy XXeCTKOCTU CUCTEMbI)

PARAM,W3, <koachduumeHT> (Nno ymon4vaHuio = 0)

e KoHBepTupyeT rmobanbHOe KOHCTPYKUMOHHOE aeMndupoBaHne B 3KBUBarieHTHOe
BA3Koe aemndunpoBaHue

PARAM,W4, <koachdhunumeHT> (no ymonyavuio = 0)

e KoHBepTUpYyeT KOHCTPYKLMOHHOE AeMnnpoBaHue B IfieMeHTE B 3KBUBarieHTHOe
BAA3Koe aemndumpoBaHue
EavHnubl uamepeHna W3 n W4 — paa/en. BpemMeHum

Ecnu ncnonbsyetrca PARAM.G, <...>, To <koadhpuumeHT> B oneparope
PARAM.W3. ... 0.6. 6bonblie HynA, uHa4ye onepatop PARAM,G npu aHanuse
nepexoaHoro npouecca 6yaet urHopupoBaH (noapodbHee cMm. Pasgen 7).
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Baskoe pemndpunpoBaHue

e CkansipHoe BsA3koe aemMmncpupoBaHue

CDAMP1 Scalar damper between two DOFs with reference to a property entry.

Scalar damper between two DOFs without reference to a property entry
coamp2  (PDAMP).

Scalar damper between two scalar points (SPOINT) with reference to a
CDAMP3 property entry (PDAMP).

Scalar damper between two scalar points (SPOINT) without reference to
CDAMP4  a property entry.

E lement damper between two grid points; references a properly entry
CVISC (PVISC).

Generalized spring and damper element that may also be frequency
CBUSH dependent.
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Baskoe pemndpunpoBaHue

CDAMP1 Scalar Damper Connection
Defines a scalar damper element.

Formak
1 2 3 4 5 6 7 8 9 10
[coampi] e | PiD | 61 | c1 | o2 | c2 [

Example:

[coamPi] 19 | 6 | o0 | [ 23 [ 2 ] | | |

Field Contents

EID Unique element identification number. (Integer > 0)

PID P roperty idertification number of a PDAMP property entry. (Integer > O; Default = EID)

Gl, G2 Geometric grid point idertification number. (Integer > 0)

Cl, C2 Component number. (O < Integer < 6; O or up to six unique integers, 1 through 6 may
be specified in the field with no embedded blanks. 0 applies to scalar points and 1
through © applies to grid points.)

Remarks:

1 Scalar points may be used for G1 and/or G2, in which case the corres ponding C1 and/or C2 must
be zero or blank. Zero or blank may be used to indicate a grounded terminal G1 or G2 with a
cormresponding blank or zero C1 or C2. A grounded terminal is a poin

Element identification numbers should be unigue with respect to all other element identification
The two connection points (G1, C1) and (G2, C2), must be distinct.

For a discussion of the scalar elements, see the MSC.Nastran Reference Manual, Section 5.6.
When CDAMP1 is used in heat transfer analysis, it generates a lumped heat capacity.

A scalar point specified on this entry need not be defined on an SPOINT entry.

If Gi refers to a grid poirt then Ci refers to degrees of freedom(s) in the displacement coordinate
system specified by CD onthe GRID entry.

NoUhAWN

MSC\ MECHANICAL

NAS102 Oekabpb 2001, Ctp. 6-11 \ SOLUTIONS
MSC Moscow A Division of MSC.Software



Baskoe pemndpunpoBaHue

PDAMP Scalar Damper P roperty
S pecifies the damping value of a scalar damper element using defined CDAMP 1 or CDAMP 3 entries.
Format
1 2 3 4 5 6 7 8 9 10
[poaMP | PiD1 [ B1 [ PD2 | B2 | PID3 | B3 | PiD4 | B4 [
Example:
lpDAMP | 14 | 23 [ 2 [ 61 | | | | I |
Field Contents
PIDi P roperty identification number. (Integer > 0)
Bi Force per unit velocity. (Real)
Remarks:

L Damping values are defined directly on the CDAMP2 and CDAMP 4 entries, and therefore do not
require a PDAMP entry.

2. A structural viscous damper, CVISC, may also be used for geometric grid points.
3. Up to four damping properties may be defined on a single entry.
* For a discussion of scalar elements, see the MSC.Nastran Reference Manual, Section £
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Baskoe pemndpunpoBaHue

CDAMP2 Scalar Damper P roperty and Connection

Defines a scalar damper element without reference to a material or property entry.

Format
1 2 3 4 5 6 7 8 9 10
[coamp2] ED [ B [ o1 [ c1 [ e2 [ co T

Example:

[coamP2] 16 [ 298 [ 32 | 1 | I | I I |

Field Contents

EID Unique element identification number. (Integer > 0)

B Value of the scalar damper. (Real)

Gl G2 Geometric grid point idertification number. (Integer > 0)

Cl, C2 Component number. (0 < Integer < 6; 0 or up to six unique integers, 1 through 6 may
be specified in the field with no embedded blanks. O applies to scalar points and 1
through © applies to grid points.)

Remariks:

1 Scalar points may be used for G1 andfor G2, in which case the cormesponding C1 and/or C2 must
be zero or blank. Zero or blank may be used to indicate a grounded teminal G1 or G2 with a
corresponding blank or zero C1 or C2. A grounded terminal is a poin

Element idertification numbers should be unique with respect to all other element idertification nurr
The two connection points (G1, C1)and (G2, C2), must be distinct.

For a discussion of the scalar elements, see the MSC.Nastran Reference Manual, Section 5.6.
When CDAMP 2 is used in heat transfer analysis, it generates a lumped heat capacity.

A scalar point specified on this entry need not be defined on an SPOINT entry.

If Gi refers to a grid point then Ci refers to degrees of freedom(s) in the displacement coordinate
system specified by CD on the GRID ertry.

No ok wN
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Baskoe pemndpunpoBaHue

CDAMP3 Scalar Damper Connection to Scalar Points Only

Defines a scalar damper element that is connected only to scalar points.

Format:
1 2 3 4 5 6 7 8 9 10
lcoamp3] EID | pPD | s1 | s2
Example:
lcpampP3| 16 | 978 | 24 | 36 | I I | | |
Field Contents
EID Uniqgue element identification number. (Integer > 0)
PID Property identification number of a PDAMP entry. (Integer > 0; Default =EID)
S1, S2 Scalar point identification numbers. (Integer > 0;S1#S2)
Remarks:
1 S1 or S2 may be blank or zero, indicating a constrained coordinate.
2. Element identification numbers should be unique with respect to all other element identification
numbers.
3 Only one scalar damper element may be defined on a single entry.
4, For a discussion of the scalar elements, see the MSC.Nastran Reference Manual, Section 5.6.
5. When CDAMP 3 is used in heat transfer analysis, it generates a lumped heat capacity.
6. A scalar point specified on this entry need not be defined on an SPOINT entry.
~~\.) MECHANICAL
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Baskoe pemndpunpoBaHue

CDAMP4 Scalar Damper Property and Connection to Scalar Points Only

Defines a scalar damper element that connected only to scalar points and without reference to a material or

property entry.
Format
1 2 3 4 5 © 7 8 9 10
[coampa] ED [ B [ s1 [ s2 [
Example:
[coampal 16 | 26 | 4 [ o | I | | | |
Field Contents
EID Unique element identification number. (Integer >0)
B Scalar damper value. (Real)
S1, S2 Scalar point identification numbers. (Integer >0; 51 S2)
Remarks:
1 S1 or S2 may be blank or zero, indicating a constrained coordinate.
2. Element identification numbers should be unique with respect to all other element identification numbers.
3. Only one scalar damper element may be defined on a single entry.
4, For a discussion of the scalar elements, see the MSC.Nastran Reference Manual, Section 5.6.
5. If this entry is used in heat transfer analysis, it generates a lumped heat capacity.
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Baskoe pemndpunpoBaHue

CVISC Viscous Damper Connection

Defines a viscous damper element.

Fomat
1 2 3 4 5 6 7 8 9 10
[cvisc | ED | pPD | 61 | G2 | [ | | | |
E xample:
[cvisc | 21 [ 6327 | 29 [ 31 | [ | | | |
Field Contents
EID E lement identification number. {(Integer > 0)
PID P roperty identification number of a PVISC entty. (Integer > 0; Default =EID)
G1, G2 Grid point identificaion humbers of connection points. (Integer > 0;S1+# S2)
Remarks:
1. E lement identificaion numbers should be unique with respect to all other element identification
numbers.
2. Only one viscous damper element may be defined on a single entry.
NAS102 [ekabpb 2001, CTp. 6-16 MSC \ SOLUTIONS
MSC Moscow

A Division of MSC.Software



Baskoe pemndpunpoBaHue

PVISC Viscous Damping Element P roperty

Defines properties of a one-dimensional viscous damping element (CVISC entry).

Format
1 2 3 4 5 6 7 8 9 10
[Pvisc | PDL | cEl1 | cRl [N PID2 | CE2 | crz [
Example:
[pvisc] 3 | 62 | 304 ] [ I | l | |
Field Contents
PIDi Property identification number. (Integer >0)
CEl, CE2 Viscous damping values for extension in units of force per unit velocity. (Real)
CR1, CR2 Viscous damping values for rotation in units of moment per unit velocity. (Real)
Remarks:
1. Viscous properties are material independent; in particular, they are temperature independent.
2. One or two viscous element properties may be defined on a single entry.
NAS102 Iexa6pb 2001, Cp. 6-17 MSC \ SOLUTIONS
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MopnanbHoe gemndpunpoBaHue

e CASE CONTROL

e SDAMP =n $ “mHnumanunsunpyet” Tabnuuy moganbHOro
o aAemMmndgpupoBaHus.

e BULK DATA

e TABDMP1,n,CRIT
e ,x1,y1,x2,y2,..endt

e $ 3aBucumocTb gemndpupoanus ("G", "CRIT" nnn "Q")
e $ oT yacToThlI.
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HemndumpoBaHue Panes

NMponopunoHanbHO MaTpuue macce n/unNn maTpuLe XecTKOCTHU
MU3BeCTHO TakKXe Kak “nponopuuoHanbHoe” gemMmndgpupoBaHue
NMponopuuoHanbHOCTL MmaTpuue macc PARAM,ALPHA1,<x>
NMponopunoHanbHOCTb MaTtpuue xectkoctu PARAM,ALPHA2,<y>

anIMeHVIMO Nnpun aHarinm3e nepexoaHoOro rnpouecca n aHarin3e
HYaCTOTHOIO OTKJIUKaA

KoachhmumeHTbl yMHOXKAKOTCA HAa MaTpuULbl, COOTBETCTBYIOLLME
Habopam cteneHen cBoboabl d-set (npu npamMom aHanuse) unu h-set
(npn MoaanbHOM aHanuse)

“MobaBKa” K maTpuue BA3KOro aemMncpunpoBaHuA:
[B’] = [B] + {alpha1 * [M] + alpha2 * [K]}
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HemndoupoBaHmne Panesn

e ALPHA1 n ALPHA2 - komnnekcHbIe napamMeTphbl,
Hanpumep

PARAM, ALPHA2, 1.25E4, 0.

e MHTepnpeTauusa moganbHON MmaTpuLlbl AeMncppoBaHus

¢'Bp = 0,0'Mop + «,0'Keo
= o, 1 + o, Q
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