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Technical Seminar:
Connection Elements - The Boring Stuff

Topics:

= Building Expert-Class FE Models

= The Basics: RBE Elements (MPC Elements)
= The standard in Spring Elements: CBUSH

®= Femap Tips and Tricks of the Moment: Resolution, Turning off
References, Setting View Display Options

A Brief Q&A Period

April 2011
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Technical Seminar: Efficient Connections

Building an expert-class FE model is often all about creating efficient
connections.

April 2011
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The Basics: R-Type Elements {Rigid Body (RBE2) and Not Rigid Body (RBE3)}
A very useful resource: NX Nastran Element Library Reference

April 2011
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Table 7-1. Rigid Element and MPC Entries
Name Description m = Dependent Degrees-of-freedom
EROD A open-ended rod which iz rigid in extenszion m=1
REAR Rigid bar with six degreez-of-freedom at each end. l1=m=86
RTRPLT Rigid triangular plate with six degrees-of-freedom at each vertex. l=m =12
REE1l A rigid body connected to an arbitrary number of grid points. The mz1
independent and dependent degrees-of-freedom can be arbitrarily zelected
by the user
HEE2 A rigid boedy connected to an arbitrary number of grid points. The mz=z1
indepandent degresz-of-freadom are the six componants of motion at a
zingle grid point. The dependont degrees-of-freedom at the other grid
points all have the same vser-zelected component numbers.
REE3 Defines a constraint relation in which the motion at a “reference” grid point l1=m=8
iz the least sguare weighted average of the motions at other grid points.
The eloment iz useful for “beaming” loads and maszes from a “reference”
grid point to a set of grid points.
RSFLINE Defines a constraint relation whose coefficients are derived from the mz1
deflections and zlopes of a flexible tubular beam connected to the referenced
grid pointz. Thiz element iz useful in changing mesh =zize in finite element
models.
RESCON Define a multipeint constraint relation which models a clamped connection mz 5
betweon shell and solids.
MPC Rigid constraint that involves user-selected degrees-of-freedom at both grid m=1
pointz and at scalar points. The coefficients in the eguation of conztraint
are computed and input by the uzer
p2 A
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Technical Seminar: Efficient Connections

VELOCITY SERIES SIEMENS

The Basics: SPC and MPC Constraints (What is under the hood of RBE’s)
NX Nastran User Guide: Chapter 9 Constraints

9.1 Introduction to Constraints

A constraint is the enforcement of a prescribed displacement (i.e., component of translation or
rotation) on a grid point or points. There are two basic types of constraints in NX Nastran: single
point constraints (SPCs) and multipoint constraints (MPCs).

Constraint List Options [ ® A single point constraint is a constraint applied to an individual grid point. Single point
] Select Al constraints can enforce either zero displacement or nonzero displacement.
Model Based

e A multipoint constraint is a mathematical constraint relationship between one grid point

I T and another grid point (or set of grid points).

[| Constraint Equations

The boundary conditions of a statie structure (fixed, hinged, roller support, etc.) typically require

Geometry Based . . > d
that various degrees of freedom be constrained to zero displacement. For example, consider a

[1On Poirt grid point fixed in a rigid wall. All six displacement degrees of freedom—three translational
[C]On Curve directions and three rotational directions—must be constrained to zero to mathematically
On Surface describe the fixed boundary condition.
ok ] [ cones Real world structures often don’t have simple or ideal boundary conditions. Because a model’s
nc

constraints greatly influences its response to loading, you must try to constrain your model
as accurately as possible.

This chapter describes how you apply constraints. To understand how constraints are processed,
you need to be familiar with the NX Nastran set notation and matrix operations.

April 2011
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Technical Seminar: Efficient Connections

VELOCITY SERIES SIEMENS

The Basics: R-Type Elements {RBE2 & RBE3}

The RBE2 element doesn’t cause numerical difficulties because it doesn’t add terms to the
stiffness matrix. The RBE2 element is actually a constraint element that prescribes the
displacement relationship between two or more grid points. This is the same concept used by
the RBE3. The central theme is Dependent versus Independent nodes.

Define RIGID Element - Enter Nodes or Select with Cursor - &] Define RIGID Element - Enter Nodes or Select with Cursor ‘ [é]
D Color 124 Layer 1 Type... m 1 Color 124 Layer 1 Type...
|ReE1 | REEZ |RBE3 (Interpolation) | REE3 { Interpolation )
Dependent Independent Dependent Independent
boF MNodes... @MNode g (@ Node 0 Factor 1. Nodes... M
_ () New Node At Center ( )
™ @R () New Node At Center - DOF  Fmx  [¥]Rx Update... aSter
) DOF ™ RX
ViTY VIRY
II @ Zry M | @ Ry
Delete aSter 1z MRz Delete

Z Rz L EEE Z RZ

Thermal Expansion . Thermal Expansion -

Coefcent 0. , —— = Cosfcnt . e .
o
N
=
<

.
Note:

Using rigid elements will cause incorrect results in buckling and differential stiffness

S analyses because the large displacement effects are not calculated. Exceptions are
AN zero length elements (e.g.,to simulate a hinge) and rigid elements constrained so that
they don’t rotate.
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Here is a starting point to understand the RBE2. A very simple beam model with a 100

Ibf load at the center of the beam. The beam is held together with a RBE2.

April 2011
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Define RIGID Element - Enter Nodes or Select with Cursar

F™ [#rx
Fv @ry

@tz Wrz

Reset

Thermel Expansion

e
Confiaznt 0. S = |

2AVARRN.)
neering

Simple Beam with fixed ends
Turn On Equation Force
Free-Body-Diagram

Inspect FO6 (MPCForce)

@™ Flrx
®v MRy
@ Fee Delete

Thermal Expansion

Coeffident 0.

Moment & Force Calc.
M = 2.5*%50

Model File: First RBE2 Model.modfem
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Technical Seminar: Efficient Connections

VELOCITY SERIES SIEMENS

The Basics: R-Type Elements {RBE2} and MPC’s {Constraint Equations}

The underlying numerics to RBE’s is the constraint equation. One can be thankful that we don’t
have to enter them by formula but it is good to see how they work.

= AIl RBE’s are just MPC'’s
= The first termis the
dependent node (ap) and

depends upon the movement iy ComsiiDeiion &
of the other independent E e W Formiaton
(master) nodes. Color 8312 Palette. .. Layer 1

. . Coefficient | -1, *Node 1 TY
= Setting up MPC’s requires R b
one to understand the basic T 5 o

. . Erz [Erz
equation of mechanics. [ 1| |

Add Replace
[Multiple Nodes.... | | elet= | [ ok ][ cancel

April 2011

apX = a Xy + Xy + azXz +...+ a X,

- ‘N_.I_J N
PF\N\TEdEL.EMEN‘I .ANALYSISE .a.\—;/‘r// J’_\Af r:\ \
ISEEUNE RS NG Model File: Constraint Equations.modfem
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Technical Seminar: Efficient Connections / Numerical Foundation

The Basics: MPC'’s (i.e., RBE’s) are based on constraint equations.

®" The dependent nodes are removed from the
displacement formulation matrix since their behavior
is described by the independent nodes.

= Why do we care? (i) One can’t apply displacements
to dependent nodes since they no longer exist within
the “u” column; (ii) However, Forces/Moments can
still be applied to dependents and independents; (iii)
matrix formulations are used and inverted. Hence
your RBE must not have a mechanism. RBE2’s have 6
DOF for the independent node while RBE3’s are
defined by the user (hence mechanisms can occur!).
= By using MPC’s, NX Nastran creates numerically
perfect Rigid’s / Interpolation / Etc.

April 2011
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NX Nastran

Nastran Theoretical Manual

3.5.1 Multipoint Constraints
The multipoint constraint equations are initially expressed in the form,
R J{u } = 0,
[Ry1tug} (m

where the coefficients are supplied by the user. The user also specifies the degree of fresdom

that is made dependent by each eauation of constraint, so that the (ug} matrix may immediately be

= un
tugh {-u—} , (@

m

partitioned into two subsets,

where the set, Ups is the set of dependent degqrees of fresdom. The matrix of constraint coeffi-

cients is similarly partiticned

R = [R, {81, (3)

(] n m

3.5-1
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Technical Seminar: Efficient Connections / Numerical Foundation

The Basics: MPC’s (i.e., RBE’s) are based on constraint equations.

= What happens when you constrain a

dependent DOF of a RBE2 or RBE3? From the |= ="
mechanics we know that the solver has to be

unhappy. This is how it tells us:

Message Review

Fatal Emor(s)

0 ‘warming M ess:j NX Nastran Analysis Monitor
X Status ; Complete
5 Information Me

Num Queued : 0 ActiveSet: 1

Job Name : Moment Load

Elapsed Tme : 00:00:00

©log

[ Show Details... | |

Model Name : C:Predict Meetings\C i REE3 with Moment and Force Loads.modfem

Define RIGID Element -‘Enter Nodes or Select with Cursor E

o 1t Color 124

T [ Nodes.. | [2T0VZRXZ, 1
Factor | L. [—J 3TV, RXZ, 1.
DOF Update...

hrd RZ Delete

Reset

Thermal Expansion —
Single. ..
costfoent 0. o [ ool ]

e ==

Constraint Set 1 Simple Supparted

Title  RBE3 Dependent Node Coord Sys  0..Basic Rectangular

Color 120 Palette. .. Layer 1

DATA BLOCK CASECC WRITTEN ON FORTRAN UNIT 12. TREL =
101 1

(MAXIMUM POSSIBLE FORTRAN RECORD SIZE = 16386 WORDS.)
(MAXTMUM SIZE OF FORTEAN RECORDS WRITTEN = 600 WORDS )
(NUMBER OF FORTRAN RECORDS WRITTEN = 19 RECORDS )
(TOTAL DATA WRITTEN FOR DATA BLOCK = 624 WORDS.)

1 MOMENT LOAD

APRIL 30, 2011 NX NASTRaN 67 7-10

% USER FATAL MESSAGE 2101 (GP4)

GRID POIHT 1 COMPONENT 1 ILLEGALLY DEFINED IN SETS
USER INFORMATION MESSAGE 4114 (OUTPXZ )

DAaTA BLOCK EQEXINS WRITTEN ON FORTRAN UNIT 12, TRL =

l
4

TH us

1 MOWENT LOAD

T T T 0 0

|l (HAXTHUM POSSIBLE FORTRAN RECORD SIZE = 16386 WORDS )

(HAXTHUM SIZE OF FORTRAN RECORDS WRITTEW = 26 WORDS )

(NUMBER OF FORTRAN RECORDS WRITTEN = 24 RECORDS )
| (TOTAL DaTh WRITTEN FOR DATa BLOCK = 80 WORDS.)

=xx [SER INFORMATION MESSAGE 4110 (OUTPX2)
| END-OF-DATA STHULATION ON FORTRAN UNIT 12
(HAXTMUM SIZE OF FORTRAN RECORDS WRITTEN = 1 WORDS )
(NUMBER OF FORTRAN RECORDS WRITTEN = 1 RECORDS. )

(TOTAL DATA WRITTEN FOR EOF HMARKER 1 WORDS )
APRIL 30,

2011 HY WaSTRANW 6~ 7-10

N

A7 AR

Poay

Undate Monitor MaxLines 5000
[ Awto Load Results

| wilsob | [Clear Queve| [ LoadResults |
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Technical Seminar: Efficient Connections / Numerical Foundation

VELOCITY SERIES SIEMENS

The Basics: MPC'’s (i.e., RBE’s) are based on constraint equations.

= What happens when your RBE3 has a Update Interpolation Element =5
mechanism? Here we remove the stability DOF e

H H [¥] poF [¥] Factor
(RX) from our RBE3 in the prior model. ool oo X ||
= Please be careful and don’t over constrain @ IRy [P Distance Weighting

. . [#1z [#RrRZ
since there are no “warning messages’.

Message Review l&] |! [ Ok ] [ Cancel l

1 Fatal Emoris) — .
Define RIGID Element - Enter Nodes or Select with Cursor | ===
5 Information Message(s) D T o= B D0Es,
MNX Nastran Analysis Monitor ! _ g REE3 ( Interpolation )
. —1 Dependent Independent
Status : Complete [ Show Details... ] [ Continue ] Otode 1 I rodes | [2T0ZRZ 1
Num Queued : 0 Active Set: 1 _ 3, ™XYZ,R—Z, 1.
e ) New Node At Center o ) e
Job Name : Moment Load . _______—— or O Hex Emx [Erx  |Update..
Model Name :  C:\PredictiveEngineering|Web Meetings\Connections\REE3\5tart RBE3 with Moment and Force Loads. modfem @ ey v Frr
Elapsed Time : 00:00:00 Fz @z Otz [rz elete
o fo4
@ e Thermal Expansion ==
T 1 o 500 o o
(MAXTMUM POSSIELE FORTRAN RECORD SIZE = 16386 WORDS.)
(MAXIMUM SIZE OF FORTRAN RECORDS WRITTEW = 600 WORDS. )
(NUMBER OF FORTRAN RECORDS WRITTEN = 19 RECORDS. )
(TOTAL DATA WRITTEN FOR DATA BLOCK = 624 WORDS. )
1 HOMENT LOAD APRIL 30, 2011 WX NASTRAN 6~ 7-10
— . Note that the error message calls
o sx% USER FATAL MESSAGE 2038 (RBE3D) .
ISy RBE3 ELEMENT 11 IS SINGULAR I
USER ACTION: ADD MORE DOFS TO THE COWNECTED POINTS TO INSURE THAT THEY CAN CONSTRAIN ALL & RIGID BODY HODES Out E en |ent 11. NX NaSt ran tr|es
= OF THE ELEMENT.
5 el UL L PR il T .
< - DATA BLOCK EQEX}}E WRITTEN OH FOR1T§AN UNIT 12. TRL -, ) | | - to help f|X the pr‘oblem as much
“ 1 2
[¥] Update Monitor Max Lines 5000 as It ca n .
.
—
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Technical Seminar: Efficient Connections

The Basics: R-Type Elements {RBE2 &RBE3}

A comparison is presented between RBE2 and RBE3 formulations. Most people can figure out

the load distribution for the RBE2 element but that for the RBE3 defies simple logic if you don’t
know the mathematical formulation.

Model File: Start RBE3 with Moment and Force Loads.modfem

RBE2 Moment Calculation
M =2%270.88 + 2*¥2.5%91.647

M = 541.76 + 458.24 = 1,000 Note: For the RBE3 element we must include the TX, TZ,

April 2011

But why the different numbers? See next slide.......

& RX DOF on the Independent side to prevent rigid body
rotation of the RBE3 element. This is tricky...see prior
slide on Numerical Foundation.

FIiNITE ELEMENT ANALYSIS
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Technical Seminar: Efficient Connections

The Basics: R-Type Elements {RBE2 and Super-Stiff}

Understanding how the RBE2 works can be illustrated by comparing it against a super-stiff beam.

RBE2 Moment Calculation

You really can’t do with simple Force and Moment Summations.
The RBE2 does a perfect job of enforcing the exact rigid constraint.

April 2011
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Model File: RBE2 and Super-Stiff Beam with Moment and Force Loads.modfem
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The Basics: R-Type Elements {RBE3} — Mechanics

Page 13 of 24

The RBE3 element does not create stiffness in the structure. The trick is understanding how the

applied force and moment is distributed over the master (independent) nodes.

Motion at a dependent GRID

is the weighted average of
the motion(s) at a set of
master (independent) GRIDs

NOT a “rigid” element
IS an interpolation element .
Does not add stiffness to the structure ® *’L
=]
I~
@ °

(when used correctly) g
oo} - M, ‘
@

Reference Grid

April 2011
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Technical Seminar: Efficient Connections

The Basics: R-Type Elements {RBE3}

Here is the background mechanics on the RBE3 element. You take the force/moment and apply it
at the centroid of the independent (master) nodes and then split it up equally.

§ Q 1,000 Ibf*in ? Q 150 Ibf*in

April 2011

IM = 2*250 + 2*100*2.5 = 1,000 Ibf*in

@

) IM =2*37.5 + 15*2.5 + 15*2.5 = 150 Ibf*in
FINITE ELEMENT ANALYSIS A7 T zF = (50 - 15) + (50 + 15) = 100 Ibf
Predictive Engineering
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Technical Seminar: Efficient Connections

The Basics: R-Type Elements {RBE3}

If we reduce the Dependent DOF of to TY (1DOF), then the RBE2 and RBE3 calculate the
following:

April 2011

FINITE ELEMENT ANALYSIS v

Predictive Engineé;g

Final Example: Final Example RBE3 with Moment and Force Loads.modfem
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Technical Seminar: Efficient Connections

SIEMENS

An Example: R-Type Elements {RBE3}

A pipe structure is modeled using plate elements. It is part of a larger structure that is then
connected to a beam element. By using a RBE3 element we can make a graceful transition before
the beam and plate elements. It sounds simple but it can also be tricky to implement.

April 2011

;;,fs; 3 The pipe expands and contracts due to poisons effect.
FINITE ELEMENT ANALYSIS 4 TR
Predictive Engineering

Model File: RBE3 Plate and Tube Model.modfem
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Technical Seminar: Efficient Connections

RBE3 Usage Guidelines:

@ Do not specify rotational DOF for Independent Nodes except when necessary to
avoid singularity caused by a linear set of master grids (Remember Prior Beam Model)

@ Using rotational DOF on Independent grids can result in implausible results

April 2011

FINITE ELEMENT ANALYSIS A7 TTTAA
Predictive Engineering , o
Model File: RBE3 Plate and Tube Model Guidelines.modfem



VELOCITY SERIES

SIEMENS
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CBUSH Elements: Perfect Spring Connection

Setting up the Element Property for the CBUSH requires special care since it is not the default

formulation within the Femap menu structure.

555

) Link
|| () Curved Beam

(@) Spring/Damper

Element / Property Type
Parabolic Elements
Line Elements Plane Elements
) Rod () Shear Panel
) Tube () Membrane
() Curved Tube () Bending Only
() Bar ©) Plate
_) Beam () Laminate
() Plane Strain

() Axisymmetric Shell

SPRING/DAMPER

MASTRAN

1..CBUSH

Femap Structural Options

Flane Stress

DYMA Options

Define Property - SPRING/DAMPER Element 1_ =5
joll] Title &
Color 110 Layer 1 Elem,Property Type...
Property Values
@ Axial (7 Torsional Stiffness 0. Damping 0.
MASTRAM BUSH Property Values
DOF  Stiffness Damping Structural Damping
1 o 0. 0. [T spring/Damp Loc | 0.
2 a. a. 0. Dorienmn‘nn CSys | 0..Basic Rectal
3 a. Q. o, Stress/Strain Recovery
Stress Coef  Strain Coef
4 0 o 0.
Trans 0. a.
50 o 0.
Rot
5 0. 0. 0. a. 0.
Monlinear Freq Resp. .. ] [ Load... ] [ Save... ] [ Copy... ] [ 0K ] [ Cancel

- () Plot Only
() DOF Spring |
@ Volume Elements
) Gal
- - :D | @ Axisymmetric ABAQUS / MSC.Marc [ Ansys Options
) Plot Only £
() Solid
Other Elements
") Mass
() Mass Matrix () Slide Line
() Rigid () Weld/Fastener
7 Stiffness Matrix -
i Element Material Orientation Generalized Plane 5tra
5 Formulation. .. ] ’ Cancel ] Ok ] [ Cancel
<
/ A k.“\\

FINITE ELEMENT ANALYSIS ¥
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SIEMENS

CBUSH Elements: NX Nastran Element Library — Chapter 6

April 2011
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£

A

Chapter 6 Special Element Types

6.2 Bushing (CBUSH) Elements

The bushing (generalized spring and damper) elements consist of the following:

* CBUSH

CBUSH1D

The generalized spring-damper element CBUSH is a structural scalar element connecting two
noncoincident grid points, or two coincident grid points, or one grid point with an associated
PBUSH entry. This combination is valid for any structural solution sequence. To make frequency
dependent the PBUSH need only have an associated PBUSHT Bulk Data entry. The PBUSHT
entry for frequency dependency is only used in SOL 108 and SOL 111. You can also use the
PBUSHT entry to define load-displacement dependency in SOL 106.

Figure 6-3 shows some of the advantages of using the CBUSH element over CELASI elements.
For example, if you use CELASI elements and the geometry isn't aligned properly, internal
constraints may be induced. The CBUSH element contains all the features of the CELAS1
elements plus it avoids the internal constraint problem. The following example demonstrates the
use of the CBUSH element as a replacement for scalar element for static analysis. The analysis
joins any two grid points by user-specified spring rates, in a convenient manner without regard
to the location or the displacement coordinate systems of the connected grid points. This method
eliminates the need to avoid internal constraints when modeling.

PN
)\

Predictive Eng'ineerihg
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Technical Seminar: Efficient Connections

CBUSH Elements: Is a 6DOF customizable pseudo-beam element. It has all
the advantages of a beam element with the ability to dial in spring values.

o2 Tite CBUSH Materiz] -

Color 110  |Palette... | Layer 1 Elem/Property Type...
Property Values
(@) Axial (7 Torsional Stiffness 0. Damping 0.

MASTRAN BUSH Property Values
DOF  Stiffness Damping Structural Damping

P o . . Clsweaparoto:
2 1000, 0. 0. [¥] Orientation CSys  0..Basic Rectal +
3 a 0. 0. Stress/Strain Recovery
a Stress Coef  Strain Coef
0 0. 0.
Trans o, 0.
5 o 0. 0.
Rot
5 0 0. 0. o o
Nenlinear/Freq Resp... ] [ Load... ” Save... ” Copy... ] [ OK ][ Cancel

April 2011

Note: If the CBUSH element is not properly constrained, it will create
mechanisms much like any other element. This example works well since
the beam element that the CBUSH is attached to has 6DOF and is fully
constrained.

FINITE EL.EMEN'I.ANALYSIS .»E;f:// ":J' X AR
Predictive Engineering
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Technical Seminar: Efficient Connections

CBUSH Elements: Is a 6DOF customizable pseudo-beam element. It has all
the advantages of a beam element with the ability to dial in spring values.

Define Property - SPRING/DAM

ID Title | Material -
S
Property Values
@ Axial () Torsional Stiffness 0. Damping 0.
MASTRAN BUSH Property Values
DOF  Stiffness Damping Structural Damping
1 o 0. 0. [T spring/Damp Loc
2 1000, 0. 0. [#] Orientation CSys  0..Basic Rectal v
ER . 0. Stress/Strain Recovery
a o . . Stress Coef  Strain Coef
5 o 0. o, Trans o, 0.
5 10000, 0. 0. Rot o- 0.
Noninear/FreqResp... | [ Lload... |[ save.. |[ copy. | [ ok ][ cancel

April 2011
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CBUSH Elements: Connecting CBUSH elements (and likewise beam elements)

to 3DOF solid elements can be problematic due to rigid body motions

(mechanisms).

Define Property - SPRING/DAM

D 2

Property Values
@) Axial

Title CBUSH

Color 110  |Palette... | Layer 1

() Torsional

IMaterial - ||&%

NASTRAN BUSH Property Values
DOF  Stiffness

Stiffness 0.

Damping Structural Damping

1 1000

0.

1000

1000

1000

1000

1000

0.

Elem/Property Type...

Damping 0.

S
Crientation CSys  0..Basic Rectal =

StressfStrain Recover y
Stress Coef  Strain Coef

Trans 0. 0.

Rot 0. 0.

Nonlinear [Freq Resp... H Load... ” Save... H Copy... ] l oK. ” Cancel

April 2011
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[Contour: Solid Von Mises Stress
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My Standard Femap Settings:
High-Resolution Graphics and Housekeeping

Preferences ==
| GeometryModel | Interfaces | Lbrary/Startup | color | Spacebal |
Messages Views |  Render | Userinterface |  Datebase |
Startup View ( from View Library ) Ficture Copy
View Number (0=Default) 1 E [T tndlude Text for XY Plots
[ indlude Metafile Format

Sackground Bitmaps (Render Only)
Background ] P

Lo =

Picture Save Defaults

Animation | 3..GIF -

Options
[] Alternate Fill Mode Open Views of Existing Models
[#] Workplane Never Visible in Mew View Aspect Ratio for New Views 1

Contour Palette | 0..Standard - 2D Tensor Plot View Options Override

View and Dynamic Rotation
XAngle YAngle Z Angle

Delta 10. &lsometric 35.2643 45, 0.
Dynamic 1..Reduced Bitmap ~ Dim&etric -60. 0. -54.735¢
Dynamic Speed 2. Trimetri&c 30. 30. 0.

Technical Seminar: Efficient Connections
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Resolution Options
Print Resolution

) Printer

©) sereen

@) Sreen Scaled By 2

Copy/save Resolution

) Screen

®) Screen Scaled By 4,
() Sereen Sealed With Width 800
() Screen Scaled With Height 600
(©) Fixed Size Width 2400

Height 1800

Pen Width
@ Auto

() Manual Factor 2

Logo and Background Bitmap Scaling

Sereen Scale L
Print Scale 2
CopyjSave Scale 1

Preferences @
| Messages I Views | Render I User Interface I Database |
Geometry/Model Interfaces | Library/Startup I Color | Spaceball |
Interface 45, X Nastran - File Reference Options
[ Check References on Open
Analysis Type 1,.5tatic -

Mon-Femap Neutral Version

Meutral Digits 8

0..5tructural A

[ Enable Old Analysis Interfaces
Analysis Monitor Options

Automatically Load Results

Max Lines to Monitor 5000

Interface Style

Mastran Solver Write Options
[T Using MSC/MD Mastran 2004 o later
Improve Single Field Precision

Solver Memary (Mb 0=Auto) a

Scratch Directory | 0. .Nastran Default -

|:| Create Geometry References

[7] Create Analysis Model References
[] create Analysis Results References
General Solver Options

[C1Run Analysis using visQ

[ skip Comments when Exporting
Compute Principal Stress/Strain
ssume Engineering Shear Strain

[Cluse ILP-64bit NX Nastran

[ wirite All Static Load/BC Sets
Read Comments as Titles

[[1Rread DirCos for Solid Stress /Strain
[ Delete Read Synthetic Load Sets
[] create Groups from INCLUDE files

Direct Qutput To [2‘ .Specified Directory v] [ Auto Answer Post Questions. .. ]
Qutput Directory  Cil\scratch E]
Lo ][ e
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SIEMENS

My Standard Femap Settings: View Settings

= View Settings Can Be Saved
= Think database
= Think “do once”

Preferences

Geometry/Model | Interfaces | ‘yarﬂsmrmp Color Spaceball
” | vicu: —hane 1o User Interface Database
Startup View { from View Library ) Picture Copy
View Number (0=Default) 1 E] [ Include Text for %¥ Plots
[T indude Metafile Format

Background Bitmaps (Render COnly) Picture Save Defaults
Backaround (]  pewe  [2.ene -
] st

| 7 Visibility
G cptons..
| View 1 Predictive Engineering

Options [ Geometry | Comnecton | CooMgys | Element | Materia | Property |
[7] Alternate Fill Mode Open Views of Existing Models Entity / Label | @ow \| Llayer |  Load/Constant |
[] wiorkplane Never Visible in New View Aspect Ratio for New Views 1 @ DrawEntity () Labels

Contour Palette | 0..5tandard - 2D Tensor Plot View Options Override [ B Geometry... 1) & Loacs. -
[ -+ Paint. [T] 3 Body Nads

View and Dynamic Rotation [ § curve [ 2 Force an\gearing SO,
XAngle YAnde ZAngle [] %5 Combined Curve [ e Moment arNJorque
[F] @ surface [ Displacement Select=d On
_ Delta 10. &lsometric 35,2643 -45. 0. [ W Boundary B :;Ve\nntv e
[ T Text [ i Acceleration
S Dynamic | 1..Reduced Bitmap = Dimetric -50. 0. %) Bmesh... ] @bpressure Selected Only
N o [F] A Coordinate System ] § Temperature
ynamic Speed 2 . X X
_ Trimetrise B o [ X Mode ] fiHeat Generation \
= [] ® Perm Constraint [ MgHeat Flux _
[eX B Element [ s Convection (gl Eolcs
< | [ [ & Connections [T fRadiation
[] i Comnector [] 4 it Preload
fllRegion [ $Mpistributed Load
[ kg Nerlinear Force Jr[ﬂ]
[F] B Constraint [[] &% Fluid Tracking Save View...
[7] 2 Constraint Equation [F] 52 Unknown Condition

Reset View

[C] &= slip wall Condition
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