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Properties of Rigid_Boom [ Current Unit : MN/kg/mmys/deg ]
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[ Body | FEinfa. RFlex Hode Scope

tb. w7 N

r RecurDyn/Flex Input File Name
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() Mode (®) Animation ) Damping Options

Animation
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Appendix

BifsR—: Bl RecurDynRFlex i\

ARFEHT 2 I 404 A\ Nastran Bulk Data SCfH 61/ RecurDynRFlex Input (RFT) ({4

S8R

2% 2]1E Nastran Bulk Data SCAH M RE S, MIMIZ4T NX Nastran, A5
SEHEN J 7 BAE B REL SCIE. 125, B Ansys 5 H A A RFL SO R A 248
J7ik . R FRAE RFlex FSCRY A VEAIHEA o

7 St oA
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/2% Nastran Bulk Data /4

97 A7 RecurDyn RFlex Input (RFI) SCAF, A ZiE121T Nastran Z i £ Nastran 3C
PP IR A . PRI AT TRASHEE (CMR) AR IcE, & A
[FI AR o T T AR s B S s PR A R L P A (AR

TFHESEERGE

N T fEH] CMR J5 748 RFT SCAF,  24257E GRI CARD #7 Z Hi NI 1 A ACAS 3]
Nastran 3. 2L RN RBEER 7 A A2

$*55555555555555555555555555555555555

2: EXECUTIVE CONTROL

z*$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
i;,NASTRAN,recurdyn_rfi_create_cmr

$ - Set the solution type to SEMODES, solving for the normal modes.
SOL 103

$ - Set the maximum CPU time to 999 sec.

TIME 999

CEND

S*

S S8 858855855855 5855835558358855835888

S*

$* CASE CONTROL

S*

S S8 858855855855 585585558558855835888

S*

$ - Define a Set which contains all of the node IDs.
SET 1 = 1 THRU 9008

$ - Define a Set which contains all of the element IDs.

SET 2 = 1 THRU 4086

S - Generate and assemble all superelements.

SEALL = ALL

S - Assign the subcase to all superelements and loading conditions.

SUPER = ALL

$ - Turn printing of bulk data off.

ECHO = NONE

S - Output grid point stress and strain for all SURFACE and VOLUME commands.
GPSTRAIN=ALL

GPSTRESS=ALL

$ - Generate RecurDynRFlex Input (RFI) file. Here, DMAP solution is turned
S off, and grid point stress and strain are output to the RFI file.

$ - If your version of NX Nastran is 6.1 or later, use the following command:
MBDEXPORT RECURDYN FLEXBODY=YES, FLEXONLY=YES, OUTGSTRS=YES, OUTGSTRN=YES
S - Otherwise, if your version of NX Nastran is earlier than 6.1, use this

$ command :

RECURDYNRFI FLEXBODY=YES, FLEXONLY=YES, OUTGSTRS=YES, OUTGSTRN=YES

$~k

S - Select the real eigenvalue extraction parameters for component mode
$ reduction.

RSMETHOD = 100

$ - Select the real eigenvalue extraction parameters.

METHOD = 101

$ - Output displacement of all points.

VECTOR (SORT1, REAL) =ALL

$ - Output all single-point forces of constrain
SPCFORCES (SORT1, REAL) =ALL
$ - Define Set 5 as the same as Set 2 defined above.

SET 5 = 1 THRU 4086




$ - Output stress and strain for elements defined in Set 5, above.

STRESS=5

STRAIN=5

s*

$ - Indicate beginning of surface or volume commands.

OUTPUT (POST)

$ - Define Set 6 as the same as Set 2 defined above.

SET 6 = 1 THRU 4086

$ - Set the volume for which strains and stresses are calculated. Here, direct
S stresses and strains are requested.

VOLUME 1 SET 6,DIRECT, SYSTEM CORD 0

$ - NOTE: If shell elements are used in the mesh, the SURFACE command should

S be used instead, as shown below:

$

$ SURFACE 1 SET 6,FIBRE ALL,SYSTEM CORD 0

$

S If you will be displaying contour plots, though, it is recommended that
$ solid meshes be used to create RFlex bodies. This is because, for shell
S elements, RecurDyn only displays contour plots for midplane stress, strain,
$ and displacement - data for the top or bottom surfaces cannot be displayed.
$~k

S*GS8808855585885555588858555888855588

$~k

S*GS880885558588585555888585558888585588

$~k

$* BULK DATA

$~k

S*GS8808855585885555588858559588855588

$~k

BEGIN BULK

$ - Define the units of measurement to be used.

DTI,UNITS, 1,KG,MN, MM, S

$

$ - Select nodes as the connection points to the flexible body. Here, nodes
S 9001 - 9008 are all master nodes of RBE2 elements in the mesh.
$
ASET1,123456,9001, THRU, 9008
$*
$*
$* SOLUTION CARDS
$*
- First modal solution:
- Specify the frequency range or number of constrained normal
modes desired.
- Frequency range should be at least 2x the range of interest in the MBD
solution.
- In this solution, ASET DOF are constrained.
- This is selected by RSMETHOD in the Case Control section, above.

100 40 0 7 MASS

- Modal reduction DOFs:
- Number of SPOINTs requested (ns) should be as follows:
ns>=n + (6 + p)
where:
n = number of modes requested in first modal solution (in this case,
the EIGRL solution above)
P = number of load cases = (number of ASET DOFs) * (number of ASET nodes)
- Extra SPOINTs are ignored.

wr A |
H
g
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- SPOINT DOFs need to be selected into the Q set.
- ID numbers for SPOINT and QSET should be higher than any node or element
IDs.

Uy r

SPOINT, 200001, thru, 200100
QSET1,,200001, thru, 200100

$
$
$ - Second modal solution:
S - Modal solution of the reduced system.
$ - Important: ALL modes must be solved for:
$ - Ask for at least:
(number of modes found in first solution) + (number of ASET DOFs)
S - It is not a problem to ask for too many.
$ - This is selected by METHOD in the Case Control section, above.
$
EIGRL 101 1000 0 7 MASS
$*
$* PARAM CARDS
$*
PARAM AUTOSPC YES
PARAM GRDPNT 0
PARAM K6ROT 100.0
PARAM MAXRATIO 1.0+8
PARAM POST -2
PARAM POSTEXT YES
PARAM RESVEC YES
PARAM USETPRT 0
$~k

HBERTUSA
N T A§iH] Superelement 757%, I RFI LA, 7£ GRI CARD #5752 Hi T 1 HARAS 0 25
FNAF] Nastran ST, 21007502000 SREER 7 BOHEA -

SHOSSSSSS0808080808888888888888888888

$*

$* EXECUTIVE CONTROL

$*

SHOSSSSSS080S080808888888888888888888

$*

ID,NASTRAN, recurdyn rfi create se

S - Set the solution type to SEMODES, solving for the normal modes.
SOL 103

S - Set the maximum CPU time to 999 sec.

TIME 999

CEND

$~k

S*GS8888855558885855558885555888855588

$~k

$* CASE CONTROL

$~k

S*GS8888855558885855558885559888855588

$*

S - Define a Set which contains all of the node IDs.
SET 1 = 1 THRU 9008

S - Define a Set which contains all of the element IDs.
SET 2 = 1 THRU 4086

S - Generate and assemble all superelements.

SEALL = ALL

$ - Assign the subcase to all superelements and loading conditions.
SUPER = ALL
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$ - Turn printing of bulk data off.

ECHO = NONE

$ - Output grid point stress and strain for all SURFACE and VOLUME commands.
GPSTRAIN=ALL

GPSTRESS=ALL

$ - Generate RecurDynRFlex Input (RFI) file. Here, DMAP solution is turned
$ off, and grid point stress and strain are output to the RFI file.

S - If your version of NX Nastran is 6.1 or later, use the following command:
MBDEXPORT RECURDYN FLEXBODY=YES, FLEXONLY=YES, OUTGSTRS=YES, OUTGSTRN=YES
S - Otherwise, if your version of NX Nastran is earlier than 6.1, use this

$ command :

RECURDYNRFI FLEXBODY=YES, FLEXONLY=YES, OUTGSTRS=YES, OUTGSTRN=YES

$*

$ - Select the real eigenvalue extraction parameters.

METHOD = 100

$ - Output displacement of all points.

VECTOR (SORT1, REAL) =ALL

$ - Output all single-point forces of constraint.

SPCFORCES (SORT1, REAL) =ALL

$ - Define Set 5 as the same as Set 2 defined above.

SET 5 = 1 THRU 4086

$ - Output stress and strain for elements defined in Set 5, above.
STRESS=5

STRAIN=5

$~k

$ - Indicate beginning of surface or volume commands.

OUTPUT (POST)

$ - Define Set 6 as the same as Set 2 defined above.

SET 6 = 1 THRU 4086

S - Set the volume for which strains and stresses are calculated. Here, direct
S stresses and strains are requested.

VOLUME 1 SET 6,DIRECT,SYSTEM CORD 0

S - NOTE: If shell elements are used in the mesh, the SURFACE command should

S be used instead, as shown below:

$

S SURFACE 1 SET 6,FIBRE ALL,SYSTEM CORD 0

$

S If you will be displaying contour plots, though, it is recommended that

S solid meshes be used to create RFlex bodies. This is because, for shell

$ elements, RecurDyn only displays contour plots for midplane stress, strain,
$ and displacement - data for the top or bottom surfaces cannot be displayed.
$~k

S*GS88885555858858555588858559888855588

$~k

S*GS8888555585885555588858555888855588

$~k

$* BULK DATA

$~k

S*GS8808555585885555588858555588855588

$~k

BEGIN BULK

$ - Define the units of measurement to be used.

DTI,UNITS, 1,KG,MN,MM, S

- Define interior nodes for the superelement of the flexible component. This
set should include all the nodes of the flexible body EXCEPT those chosen
as the connection nodes. 1In other words, this set is the inverse of the
node set that would be specified in the ASET1 command if the CMR method
were used (see CMR example, above).

Uy r 0 U Uy
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$

SESET 2 1 THRU 8999

$

$ - Modal reduction DOFs:

$ - Number of SPOINTs requested (ns) should be as follows:

S ns>= n + (6 + p)

S where:

S n = number of modes requested in first modal solution (in this case,
$ the EIGRL solution below)

S P = number of load cases = (number of ASET DOFs) * (number of ASET nodes)
$ - Extra SPOINTs are ignored.

S - SPOINT DOFs need to be selected into the Q set for the superelement.

$ - ID numbers for SPOINT and QSET should be higher than any node or element
S IDs.

$

SPOINT 200001 THRU 200100

SEQSET1 2 0 200001 THRU 200100

$

$

$ - Superelement modal solution:

$ - Specify the frequency range or number of constrained normal modes

S desired.

$ - Frequency range should be at least 2x the range of interest in the MBD
S solution.

$ - This is selected by METHOD in the Case Control section, above.

$

EIGRL 100 40 0 7 MASS

$ *

$* PARAM CARDS

$ *

PARAM AUTOSPC YES

PARAM GRDPNT 0

PARAM K6ROT 100.0

PARAM MAXRATIO 1.0+8

PARAM POST -2

PARAM POSTEXT YES

PARAM RESVEC YES

PARAM USETPRT 0

$ *

IXFE, SERA Nastran SCHEM, $2F RS RK RFI U, AR )5HiIA 2] RecurDyn
LRt
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Appendix

IR B: ISR TR

AREETT 4 RecurDyn LA BRTGI TG, BHZ G LR, HZS% RFlex F111

RecurDyn Help.

Ansys EBT/E

1D Element Link]1, Link8, Link10, Link11,
Beam3, Beam4, Beam?23, Beam24, Beam44, Beam54, Beam188
Pipel6, Pipe20, Pipe59, Pipe288, Pipe289

2D Element Plane2, Plane25, Plane42, Plane82, Plane83, Plane182, Plane183
Shell28, Shell41, Shell43, Shell63, Shell91, Shell93, Shell99, Shell181

3D Element Solid45, Solid46, Solid64, Solid65, Solid72, Solid73, Solid92, Solid95,
Solid185, Solid186, Solid187

Rigid Element Combinl14, Combin37, Combin39, Combin4(

Mass Element Mass 21

MSC/NASTRAN ERJTJEE

1D Element

CBAR, CBEAM, CBEND, CONROD, CROD, CTUBE

2D Element

CTRIA3, CTRIAG, CQUAD4, CQUADS, CSHEAR
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3D Element CTETRA, CPENTA, CHEXA

Rigid Element RBAR, RBE2, RBE3, RROD, CBUSH, CBUSH1D, CELASI1,
CELAS2

Mass Element CONM1, CONM2

I-DEAS B3/

1D Element Rod, Linear Beam, Tapered Beam, Curved Beam

2D Element Thin Shell Linear Triangle, Thin Shell Parabolic Triangle,
Thin Shell Linear Quadrilateral, Thin Shell Parabolic
Quadrilateral,

Plane Stress Linear Triangle, Plane Stress Parabolic Triangle,
Plane Stress Linear Quadrilateral, Plane Stress Parabolic
Quadrilateral,

Plane Strain Linear Triangle, Plane Strain Parabolic Triangle,
Plane Strain Linear Quadrilateral, Plane Strain Parabolic
Quadrilateral

3D Element Solid Linear Tetrahedron, Solid Parabolic Tetrahedron, Solid
Linear Wedge, Solid Parabolic Wedge, Solid Linear Brick,
Solid Parabolic Brick

Rigid Element Rigid, Rigid Bar, Node To Node Translational Spring, Node
To Node Rotational Spring

Mass Element Lumped Mass
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