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ATA is a Value-Added Reseller for Siemens Digital
Industries Software

ATA offers training, free resources, and hotline support for a
variety of Siemens products.

> Siemens product lines we support include:
» Simcenter STAR-CCM+
Simcenter Femap
Simcenter Nastran (formerly NX Nastran)

NX CAD & CAM
Teamcenter
> Solid Edge
» Contact the hotline at 877-ATA-4CAE or
http://ata-pimsoftware.com/support

>
>
» Simcenter 3D
>
>

Femap, STAR-CCM+, and Simcenter 3D Solution

Partner
Smart Expert

Digital Industries
Software

» Developer of the official Simcenter Nastran training materials

SIEMENS

> Preferred North American provider of Simcenter Nastran training
» Recognized as Smart Expert Partner with validated expertise in


http://ata-plmsoftware.com/support

Visit Our Website for Product Information and Free Resources

www.ata-plmsoftware.com
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SIEMENS SOLUTION PARTNER

FREE RESOURCES

Support Resources

| Support | Resources are passwaord protected. Get your password

ATA's team of experts provide comprehensive technical support for all of the Siemens software Femap NX NX Nastran Search Resources Search
we sell. Fill in the form below and one of our technical team will be in touch shortly.

Alternatively you can call us at 877-282-4223. Hours of operation (8a.m. to 8p.m. Eastern)
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Why do we check mass/weight?e

»Mass checks: the process of verifying that the
mass of each component matches a specified
value and adjusting the model as needed

»For dynamic analysis or load cases where
acceleration loads are applied, correct mass
representation is needed to accurately predict
results

»WEIGHTCHECK: the Nastran tool that prints out
mass properties for different DOF sets

»WEIGHTCHECK tool can provide insight info other
modeling errors such as connections between
parts and can help you check units




Checking Mass in Simcenter Femap

Tools | Geometry Connect Model Mesh  Modify  List
. Undo Ctrl+Z jj! @||:,€%

Redo Ctrl+Shift+Z m*zlm”

Workplane... F2

»Tools 2> Mass Properties 2
Mesh Properties

g e »Select all elements
et e >Review the message window

Connection Editor

Entity Info

B e E]Ri

o
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Data Table
Programming

Other Windows

Section Properties

Check

esh Properties...

Check Mass Properties
15456 Element(s) Selected...

HMass Center of Grawvity in CSys_0
Toolbars o X ¥
Structural 3.37261E-7 a. 0.108358
EE Parameters... feE !
NonStructural a._ a._ a.
Convert Units.., Total 3_372E1E-7 0. 0.108358
IXy Variables... Lo Inertias_in CSys_0 I Iyy Iz= Ixy
= Layers.. About CSys 8.02073E-9 2.11069E-9 €.07254E-9
m Text Ebout_ CG 4.11733E-%9 2.110&3E-59 2.110&8E-5
Measure Total Length (Line_Elements_only) = a.
M P i Total Rrea ({Area_Elements_only) = a.
ass Troperties Total Volume (A1l Elements) = 0.00L32342



Checking Mass in Simcenter 3D

You can access this fool from the .fem or the .sim

_ » On the Home ribbon, More
1o AE D4 =T + . . !
@ B & & % Ry Yo - Solid Properties Check
Element HNode/ Maore Show Reverse Show Show Mare
Quality Element - Only Face Display Adjacent and Hide & - > SeleC'I' O” elemen'l’s

Checks and Informa;

A I - » Turn on all options
< < + Load Information i Simulation Summary

“z» 2D Element Normals Material Information > Review -I-he message Grea
Mesh Information % Solid Praperties Check .
ke contenfts:
1% Element Quality ), Element Edges > MOSS, VOIUme, CG, |ner1'l(],
-]".\-, 20 Element Normals ji:l 20 Element First Edges e'I'C.
ﬁb 3D Element Face Mormals % Duplicate Nodes ' .
@ Duplicate Elements (%, Element Material Orientation > NOTe: Don 1- |nC|Ude
#) Model Setup G, Solid Properties Check CONMI1 elements in pre-
- Mechanical Load Summary W Check Association . : processor mOSS CheCkS.
+1+ 1D Element Directions 2 Quality Audit Solid Properties Check

Calculates solid properties of the FE Model. CONM] mOSS is direC;ﬂOn
dependent, so NX will

Information
Mesh Information 3?3 Mode/ Element

=
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E;_ Modal Coordinate System
Load Information

Simulation Object Information
Solution Result Information
Material Information

BC Selection Display

E;_ Display Modal Coordinate Systems
Constraint Information
Solution Information
Step Information
i) Simulation Summary

B Selection Display Cptions

automatically exclude
these elements from the
Solid Properties Check.
WEIGHTCHECK will correctly
calculate the directional
Mass.



How Much Mass Checking Should | Do¢

> Minimal check: List the mass of the entire model.
Verify against expected mass.

»Best Practice: List mass by group or component.
Verity against expected mass and CG of each
component.

> A FEMAP macro has been created that lists mass, CG,
etfc. based on groups

» hitps://www.ata-plmsoftware.com/resources/print-
femap-group-summary-to-excel/

»Different ways to do mass matching
» Adjust density of the material
» Add non-structural mass fo a mesh

ENGINEERING, INC



https://www.ata-plmsoftware.com/resources/print-femap-group-summary-to-excel/
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Nastran WEIGHTCHECK: How to Seft It Up in Femap

In Femap, weight check is available in the Analysis Set Manager

B Analysis Set Manager (Active: 1..FFIM]

=)~ Analysis Set : 1..FFM

- Solver 1 Simcenter Mastran

- Type : Normal Modes Eigenvalue

- Integrated Solver : Simcenter Mastran
= Options

| >

Analyze

Analyze Multiple...

MASTRAMN Model Check

Weight Chedk
DOF SET G F
AN [1a

M+ALTOSPC v

[]cal ( center of Gravity )

Ref Mode 1431736
Uriits 0..Weight ~

Ground Check

DOFSET  [G L1F

[In [a

I m+auTospc

Frint Forces Above
DATAREC 10. o
Fef Mode 0
Mazx Skrain Energy o,
Ok Cancel

Export

[#- Executive (Solution

[+ Bulk Data Active...

] GEOMCHECK _

38 MODELCHECK Preview Input

[+~ ModalBuckling

[+-DDAM MultiSet. ..

[#l- Rotor Dynamics

- Modal XYPlot Copy

-- Response Spectrum Application Delete

[+ External Superelement Reference

[+ Master Reguests and Conditions Renumber. .,
- Mo Cases Defined

Load...
Save..,
Mew,..
Edit...
Dione




£} Solution
Solution
Mame
Sohver
Analysis Type
2D Selid Optien

Solution Type

How to Set Up WEIGHTCHECK in Simcenter 3D

In Simcenter, weight check is available in the Solufion window

Automatically Create Step or Subcase

9 ? X

M

| Solution 1 |
Simcenter Mastran -
Structural -
MNone -
SOL 103 Real Eigenvalues -

M

SOL 103 Real Eigenvalues

- General

" Bulk Data

—
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- File Management

Title |
e Subtitle |
+/ Bulk Data Echo Request Bulk Data Echo Request1 - |£”;
I Rigid Body Checks Mone - -
Rigid Elernent Method Linear Elimination h
+/ Output Requests Structural Output Requests] - |ﬁ”| -
Global Contact Parameters Mone - -
Global Glue Parameters Mone - -
Eigenvalue Method Lanczos _v
Lanczos Data MNone - A d
Residual Vectors MNone - A d
Mode Selection MNone - A d
Parameters (PARAM) Mone - -
Monitor Point Type to Qutput | Default T
User Defined Text MNone v| IL

{3} Rigid Body Checks
Modeling Object

Name | Rigid Body Checks!
Label 4

Properties

Description |

Grounding Check = Mass Reduction Check

Enable WEIGHTCHECK Request

Qutput

Preview

Output Medium | PRINT

Output Center of Gravity and Mass Moments of Inertia | NO

Output Units | WEIGHT

Degree of Freedom Sets
ALL

L=

N
N+AUTOSPC
F

Reference Node

+/ Select Reference Mode (0)




How to Set Up WEIGHTCHECK in Nastran

» WEIGHTCHECK reports the mass properties of a part,
including mass moment of inertia and center of mass

WEIGHTCHECK (PRINT, SET=(ALL) ,,GRID=1481786,|[CGI=NO,WEIGHT|) =YES

/ N\

Can choose

Print weightcheck :
results to the .f06 file resyl’rs ¢
Requests CG and ~ Weight or
Check at least the G, inertia data (if NO, MAss uNfs
N, and A sets, and this data is only
make sure the mass is printed for G set)

the same across sets
Weightcheck depends on a reference location

> If no grid is specified, origin of the Nastran basic
CSYS is used

> If the origin is far from the center of the mesh, specify
a different grid ID near the CG of the assembly

See next slide for more
information about sets

ENGINEERING, INC



Understanding Nastran Sets

»Response of a FEM defined in terms of DOF
» 6 DOF per GRID, 1 DOF per SPOINT/EPOINT

»All DOF in Nastran placed in sets
» G-set. All DOF (except EPOINTSs)
» M-set: All dependent DOF (RBE2, RBE3, MPC)
» N-set: G-set minus M-set (all independent DOF)
» S-set: All restrained DOF (user and AUTOSPC)
» F-set: All free DOF (N-set minus S-set)
» O-set. Interior or “Omitted” DOF
» A-set: Solution DOF (F-set minus O-set)
» Q-set: Modal DOF
» B-set: Physical DOF held fixed in CMS modal solution
» C-set: Physical DOF free to vibrate in CMS modal solution



Sample Output from WEIGHTCHECK

3x3 matrix that lists the

mass of the model on 0
the main diagonal

UTPUT FROMN WEIGH
DEGREES OF FREEDOH SET

REFEREHCE PDINT =

T CHETECEK

Matrices used in the
calculation of the
center of gravity (CG)
with respect to the
reference point

0.000000E+00

LI B N B

4.38B7223E-03 O0.000000E+08 O.00000BE+Q0Q 0. Bﬂﬂi‘i

-1. 18169?E 86 B BBBBBBE+BB =
3.459848E-083 7.147893E-83

B 00000BE+HB [ 4 .577996E-86 3.

.181687E-86
.BBBBBBE+BB

5984 ?5518?E a4
47A93E-83 H.?5518?E—ﬂh 3.453587E-82 3.434893E-86
434893E-86

3.459840E-03
F.147093E- B3

4.577996E- Bﬁ

3.9350899E-82

3*
3*
3*

DIRECTIDH
MASS AXIS SYSTEH (S) MASS 8-C.G. Y-C.G.
X 4.387223E-83 0.000000E+88 -7 .886174E-891 -2.693292E-84
Y 1.629070E+80 0O.000080E+88 -2.693292E-84

the main diagonal of the 3x3
matrix (unless you have mass x
elements with some atypical
properties, like CONMT with *
different masses in different *
directions, the three values
should all be the same)

ENGINEERING, INC —

1.000000E+00 OA.00000BE+A0 0.00000BE+00
0.000000E+060 1.000000E+00 O.000000E+80
0.000000E+00 O.000000E+00 1.000000E+80

* % ¥

4. 38?223E a3

-2.653075E-06 -4.366729E-86 2._497930E-82|=*
Icm

2.626814E-02 *
1.182598E-82

*

2.497938E-82 | =

0

L. 83WGE-01 8.753757E-81 1.247B37E-03|=
-8.753744E-01 4. B34u31E-91 -1.56226GE-83 %
-1.970827E-03 -3.370611E-904 9.9990B0E-01 %

I(S): inertia about the CG ¥
1(Q): principal inertias

Q: principal axes (axes that the
model prefers to spin about)

1 _A20Q70F+0/ 7 RARAGK1IFLE-_ 01

s — B
L 1039
#| 1.520136E-02 6.111841E-083 -2 .653075E-06 =
Repeo’r of mass values from | 6.111841E-02 2.289276E-02 -4.366729E-06 |*

T~ Inertia properties
of the model with
2-C.6. respect to the
reference point

A_OARAAGF+ AR

Coordinates of the CG of the
model calculated about each
axis. Note that the diagonal
entries are 0. With no atypical
properties you would expect two
of the values in each column to
be identical, providing the
corresponding component of the
C.G. location.

13
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More About WEIGHTCHECK Output

0] SUBTa=F 10
OUTPUT FROM WEIGHT CHECRK
] MaSS DEGREES OF FREEDCM SET = G 0 ch Yfg
] REFERENCE BOINT = 0
o - m|=Z, 0 X,
*| 2.512884E+00 0.000000E+00 D.DODODOE+01[TD.DODODOE+DO 1.581425E+01 3.939921E+01 * Y -X 0
*| 0.000000E4+00 2.512884E+00 0.000000E400(|-1.581425E401 0.000000E+00 &.841376E+401| * C cg
C G Wlth *| 0.000000E+00 O.000000E+C0 2.512884E+00)1-3.935%21E+01 -8.541376E+01 0.000000E+00Q) *
el *( 0.000000E+00 -1.581425E+01 -3.939921E4+01)( 4.658483E403 1.386010E+03 -5.560911E402)* .
reSpeCt tO 1.581425E401 0.000000E+00 —8.8413?6E+01][1.386010E+03 7.037021E403 6.95966'?E+02]*7 Inertla abOUt
* 8 B8 — =1 * -
reference 3.939921E+01 8.841376E+01 D.DODODOEHJOS 5.560911E+02 6.959667E+02 4.248760E+03 reference pOInt
* 1.000000E+00 0.000000E+00 0.000000E+00 *
*  0.000000E400 1.000000E4+00 0.000000E4+00 *
*  (0.000000E+00 0.000COQ0E+00 1.000000E+00 *
DIRECTION
MASS AXIS SYSTEM (8) MASS X-C.G. ¥-C.G. Z-C.G.
X 2.512884E+00 0.000000E+00 -1.567888E+01 6.293266E+00
¥ 2.512884E+00 3.518418E401 0.000000E4+00 6.293266E400
z 2.512884E+00 3.518418E+01 -1.567888E+01 0.000000E+00

T e

How do the CG coordinates get calculated?
»Blue matrix in fop right is equivalent to this matrix:

0 Z“ g - ;YC‘S
m -7, 0 X
)IC‘ _Xc‘g 0

>|f you divide blue matrix by mass, you will get the CG
coordinates



What to Look for in WEIGHTCHECK Output

» Check if the mass matches your expectations

> This will help you check if all material properties are correct (both values
and units!)

» Compare to mass measured by pre-processor
» Compare to mass estimated based on CAD volume and material density

» Check whether you are using WIMASS parameter — is WEIGHTCHECK
printfing out masses or weights, and does this match your expectations?

> If your deck contains DMIG mass matrices, the mass will not match
the pre-processor

» You should still compare mass to pre-processor to verify it matches
expectations

» Check if the mass is the same between sets

» Changes in mass between sets are not common but typically indicate @
modeling error

> What could cause this¢ See next slide

» What to do if the mass changes between sets¢ Review other standard
model checks, including:

» Check what is being restrained
» Do ground checks
» Review all AUTOSPCs

ENGINEERING, INC




Examples of Masses Changing Across
Different DOF Sets

»Mass on boundary conditions
> i.e. lumped mass on an SPC

»Mass regions that have been AUTOSPCed
»Model grounding

»Lumped mass in the O-set
> i.e. there is a model reduction

»Example Scenario:

» One component of alarge assembly was replaced with a
lumped Mmass

» Original model had small lumped mass elements that were
not reconnected

» Nastran AUTOSPCed the disconnected elements

» When the AUTOSPC's were added (in between the N set
check and A set check), the model mass changed

ENGINEERING, INC



Check Mass Using Reaction Forces

An Alternative to Weight Checks

»|f acceleration loads are applied, look at the net
reaction forces

»Compare the sum of the reaction forces to the
FEM total mass times the applied acceleration
» You should get F=ma
> If not, there is an issue with the model setup

»Nastran WEIGHTCHECK tool is preferred method,
but checking the reaction forces can be a good

additional check and can be used for other
solvers like ANSYS




Questions?

Submit questions in the or unmute yourself now

Zoom Application Web Interface

@ Zoom Pariicipart 10: 28  Mecting 10 276 522420 = = 2Z

~ Participants (2) E
Original Size 33 Full Sreen  Request remote control

9 Jonathan Hill (Me, participant ID: 28) /

@ Myles Gasper (Host) k]

Contact Us

Contact Us

3290 Evening Creek Drive §
Suite 250, San Diego, CA 92128

2
0 ‘I'.I xl- eee Leave Meeting Unmute Me
e ore

Start Video Invite Participants

Screenshare in
separate window

N
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Contact Us

13290 Evening Creek Drive S
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