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User®@ Guide for the Meshparts
Software

1 Whatis the Meshparts Software

The Meshparts Software is a Finite Element (FE) Prend Post-processing software.

Unlike other FE software on the market, Meshparts works component oriented (much like a
modern CAD software) allowing wo build assemblies from single FE models and assemblies

from sub-assemblies.

Furthermore, the Meshparts software integrates a large library of predefined, parametric FE
models, that can be used and re-used in the Meshparts software.

To solve the FE assemblies, Meshparts requires one of thedading FE solvers on the market.
Currently supported are Ansys® and Abaqus®.

Finally, the Meshpartssoftware has interfaces to well-known CAD software such as
SolidWorks® and Creo®.

Following diagram depicts how Meshparts integrates with FE solvers, CAD software and its
own library of Fe models.

Meshparts integration with CAD, FE solvers and

FE model library
CAD software
SolidWorks + Creo
CAD import ¢
MP model FE modeler
Solve ¢ ¢ Evaluate

FE solver
Ansys + Abagus
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2 System Requirements

The Meshparts Software in the current version runs only on Windows operating systems. The
software was tested on Windows XP and Windows 7 (64 Bitand 32 Bit). There is no special
requirement regarding the memory amount , processor speedor graphic card, but with

bigger finite element mod elsmore memory will be needed. We recommend at least 8 GB
RAM.

3 Download

The software can be downloaded from https://www.meshparts.de/download/software/

4 Quick start guide

1. Go to https://www.meshparts.de/download/software/ and download the latest release of
the Meshparts Software.

2. Save the executable onyour hard drive(preferable on CA, DA or other short paths) and run
it as an administrator (Windows context menu for executable files). Ona Windows 7
operating system the graphical userinterface (GUI) lookslike this:

W MESHPARTS 20170525 ol =
H:farbeit/MESt v [-] Userlogin Settings ~ Llanguage v Help ~
Name  Date| Emaik Beword [-] Comman tasks
& alexandru_dadalau@yahoo.de - =] Sign In
zg:f . I\ vew canimport
E1 ange password.
s:np [+] Register as 2 new user ‘ New Assembly
@ ritpss A Recentfils
2w [(Freemn
a7/ E Web apps
3.Cl i c Registarasa new used and create a new account by registering with your e-mail

address and a password(additional information required) . After submitting your data, you
will receive a confirmation e-mail. Click onthe link in the e-mail.

4. Login with your e-mail addressand password (same as used for registering on step3):
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[-]1 User login
E-mail: Password:
alexandru_dadalau@yahoo.de - =] SignIn

Send me a new temporary password per e-mail.
Change password.

5. Check the server response inthe message window. You should sea similar messageand a
guestion to setup the offline library :

The offline library has been set automatically by the program. Do you want to change it? Yes or Ho
C: /MESHPARTS-Offline is now the offline library of https://www.meshparts.de.

Login successful. License granted.

Licence type: commercial; Software updates and technical support included until 2017-June-25.
Remaining licences: 43

6. If you log infor the first time and the offline library is set automatically. Optionally, you can
cl i ck torchaag¥thespath of the offline library for www.meshpart.de.
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5 Example of an Meshparts assembly: Handling robot

In the next tutorial you will learn how to edit a parametrical Meshparts assembly of a
handling robot with three translational axes (steps 1-7) and how to visualize FEA results

(steps 8-10).

1. Copy-paste the path of the handling robot into the address entry of the explorer tree:

https://www.meshparts.de/Special Components/Examples/ToothedBeltAxis/Portal.mpasm

MESHPARTS GmbH, Germany, www.meshparts.de

Press ORet ur no6 Whenyauhayer with our snoupeaovtehthe
OPortal . mp arsviedofthe assembly & shpwn:

& Portal.mpasm

MName i

E] H:/arbeit/MESHPARTS-Offline/SpecialCompeonents/Examples/ToothedBeltAxis/Portal. mpasm
&/ P - . e o« W e () e e
[=]

=1l
& nttp:/s
= 8 https://
E!"@wwwmeshparts.de
FJ--@ SpecialComponents
® ABerger
(® Andantex \
W Apex

¥ BoschRexroth

-{® BuckEngineering

-(® Continental

® emm-solutions
= Examples
4% Endstueck
 Portalfraesmaschine
=8 ToothedBeltAxs

- (% 01_Profile

o2 cap

- % 03_Bearing

- % 04_ToothedWheel
@067Camar
-@Ug_Drlve

-@gsdatl

& Portal.mpasm

- & Schlitten.mpasm

- & ToothedBeltixis.mpasr
& ToothedBeltixis_1.mpa
I ‘TuuthedBeltAx\s_Z.mpa
- & ToothedBeltixis_3.mpa
& Wheel.mpasm
- i Keil.cdb

- Exeron

& Fanuc

-@® Festo

(® FormosaUniversity

& HIWIN

@ INA

AW IsEL

@ W

(W ITEM

® Kessler
B TR
- MiniTec

O MiSUM 2

b E
aF/

m + | ] L s

Right-c 1| i ck on t he asseanmbd yc hdoPoosret aol Qpnepnads nidr o m

The assembly file, all subassemblies, components and dependent files will be
downloaded automatically. This process canlast a few minutes depending on your
internet connection speed.

In the opened assembly use the mouse buttons to visualize the model. See Chapterl0
on how to use you mouse.

In the model tree select the main assembly. On the right-hand-side of the GUI the
OAssembly equations framedé will appear
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. MESHPARTS 20170525 EI@
i Portalmpasm \ % | =
¥) (™ w5 ( Hy/arbeit/MESHPARTS-Offline/Special Components/Examples/ ToothedBelt Axis/Portal. mpasm x uki E?t F Vv‘
Model tree Patrome W J- [12[RAe]~ = @B' PR e A e - Ansys <db -
4 1 Portalmpazm Solution:  modal -
L+ References

Variant name:
[+ Paositionings

(111 Connections
il Loads and Boundary Conditions

[+] Solution settings

[+] Solution macros

W@ ToothedBeltids_1.mpasm Toothedge [-] Assembly equations
Bl ToothedBeltAxs_2.mpasm ToothedBe Help
W ToothedBeltAxis_1.mpasm ToothedBe th of axis 1 (double axis,

@ ToothedBeltAxis_3.mpasm ToothedBe

of axis 2 (single axis,

th of axis 3 (single axis,
01

# Positions of each carier

8 |pos1-L1/2.0

9 |pos2=12/2.0

10|pos3-L3/4.0

oo r
Save = Showvalues = Import...

[+] Design of experiments

[+] Results
[+] Modal superposition

[-] New Load or Boundary Condition

g wm |

Force Displacement  Temperature

5. Change the value of posl, pos2 and pos3 variables as follows
posl=L1/4.0
pos2=L2/6.0
pos3=L3/10.0
and pbaweds Watch how the positiochangeof the thr ec
6. Modify the L1 variable as follows
L1=750*2
and pUpeade .0 Wat ch how t hagisdoublesgntsie. of t he X
7. Modifythe L1 and L2 variables as follows
L1=750*1
L2=750*2
and pUpgladed .0 Wat c h -axisshrinks haek amd yaxis doublesinsize.
8. Copy-paste the path into the address entry of the explorer tree:
https://www.meshparts.de/Special Components/Examples/ToothedBeltAxis/Portal.cdb
PreRstorno t o oThigisnanodelirsAngys€DBiormatwhichwas
exported and solved already.
9. Right-clickonthe model6 Po ctddalln.d choose oOVisualize results
menu. The deformed shape of the first Eigen mode of the robot will b e displayed:
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@ MESHPARTS 20170525 oo =]
@ Portal.mpssm | S g o
) (4 5 (' Hfarbeit/MESHPARTS-Offline/SpecialCompanents/Examples/ ToothedBeltAxis/Portal. mpasm x o o =
Update Export Solve  Visualize
s e @ LR « @0 eB@ bR REEEESS e .
g F Deformation sum o .
References
4 Postionings Scale: 0.233x Variant name:
c - Load set 1/1 [+] Solution settings
(1L Connections 0408411
il Loads and Boundary Conditions [+]Solution macros
W ToothedBeltAxis_1.mpasm ToothedBe 0363032 [+] Assembly equations
W ToothedBeltixis_2.mpasm ToothedBe 0317653 [+] Design of experiments
W ToothedBeltAxis_1.mpasm  ToothedBe 0272274 [-] Results
I ToothedBeltAxis Impasm  TeothedBe 0226395 Results sets:
0181516 Load step [ Substep [ Cuml. iter. | Time (s)/Freai
0126137 1 1 1 266664384322 | =
0090758 1 2 2 439901470616
0045370 1 3 3 520017119293
1 4 4 686541205106
0 1 5 5 916501358664 ~
< I v
Result quantity:
Main result Component
Nene Nene
Deformation X
Deformation v
Deformation z
o> e
Deformation scale: aute -
[+] Modial superposition
z [-] New Load or Beundary Condition
/k Force Displacement Temperature
+ -
— &

10.Sel ect other results sets (model shapes)
be updated.

6 Your first Finite Element Assembly

The Meshparts Online Library of parametrical finite element models is directly accessible from
the Meshparts Software. This allows users tocreate directly finite element assemblieswithout
having a local geometry meshing software installed.

1. In the explorer tree right click on a folder of your choice and choose from the context
menu New assembly . Open the new assemblyby pressingthe 6 Re t key. n 6

Di/MyAssembly -
MName Date m
5Nl
&

Downloads

DRIVER

MyAssembly

& MyAssembly.mpasm 2014-09

2. Browse inthe explorer tree to
https://www.meshparts.de/StandardComponents/FreeExamples/BallScrewSpindle/BallScrewS
pindle_3D 500 30 50 50 50 50 20 20 15 15 40 40 1.0¢gdbcanalso copy and paste the
path into the path field above the explorer tree)
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B https://
E!-@www‘mashparts‘de

® specialCompenents
=+4® StandardComponents
B 01_General
@UZ_Autornutwa

-9 DIN

- FreeExamples
E+(B BallScrewSpindle
[ BallScrewSpindle_3D.ans
() BallSerewSpindle_3D_500_30_50_50_50_50_20_20_15_15 40_40_10.cdb

-{® Bearing
@ MToolBox
WM macrofile_example.zns

MESHPARTS GmbH, Germany, www.meshparts.de

3. Drag and drop the model to the new assembly.

nnnnnnnn p - [ My ly.mpasm
| | C/MESHPARTS/StandardComponents/01_General/01_DriveElem
Explorer tree Model tree
& £ & MyAssembly.mpasm
ca Dl H Positionings
Downloads 111l Connections
DRIVER (-3 Loads and BCs
B MyAssembly () BaliSerewSpindie_3D_500_30_50 50 50 50_20 20 15 15
& MyAssembly.mpasm
OutAtt
prifsumme
RECOVER
TooLs
LEs
_—-
—
@ https://

= www.meshparts.de
(® SpecialCompenents
@ StandardComponents
( B Gene Drag & Drop
®02_Automotive
-@DIN
@ FrecBamples
@ BallScrewSpindle

£+ M BallScrewSpindle_3D.ans

+(])) BallSc 3D_500_30_50_5

- BallScrewSpindle_3D_1800_40_46_
@ Bearing
@ MToclBox
M macrofile_erample.ans

4. Repeat steps2 and 3 6 for the model
https://www.meshparts.de/StandardComponents/FreeExamples/Bearing/Bearing_SS_20 50 1

Your new assembly lookslike this:
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Modeltree HeD: @sH~0 ST
2 G Myhssembly.mpasm

[ Positionings
[#- 1 Cennections
(-3 Leads and Boundary Conditions
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[#- () Bearing_55_20_50_20_300_200_300_0_0_0_0_1.0.cdb

5. Scroll to the right in the model tree and change the number of part instances of the
bearing from 1to 2 by choosing "Rename" from the context menu.

% MyAssembly.mpasm

C:/MESHPARTS/StandardComponents/FreeExamples/Bearing/Bearing_55_20_50_15_0_200 3000 0_0_0_1.0.cdb

Model tree Partnames  Part instances
E & MyAssembly.mpasm

| Positionings

E+171l Connections

1w Loads and BCs

() BallScrewSpindlle_3D_500.30_50.50_50_50.20 20.15 15 40 40 1.0.cb  BallScrewSpindle 1

[#-(,,)iBearing_S5 20 50 15 0_200 200 0 0 0 0 1.0.cdb ‘Bearing 2

6. From the model tree select the nodal sets BALLSCREWSPINDLE BEARINGSEATL 1,
BALLSCREWSPINDLE_BEARINGSEATR_1 and BEARING_INNERRINGdtively, you can

also selectthose nodal setsdirectly in the 3D area. Hold down the control key to make a
multiple selection.
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Model tree
5 & MyAssembly.mpasm

[ Pesitionings

111l Connections

1gih Loads and Boundary Cenditions

{[gPart Offsets

- mNodal Sets
BALLSCREWSPINDLE_BEARINGSEATL 0
BALLSCREWSPINDLE BEARINGSEATL 1

~ BALLSCREWSPINDLE_BEARINGSEATR 0

- BALLSCREWSPINDLE_BEARINGSEATR 1
BALLSCREWSPINDLE_LEFTEND_0

~ BALLSCREWSPINDLE_LEFTEND_1

~ BALLSCREWSPINDLE_ORIG
BALLSCREWSPINDLE_REF
BALLSCREWSPINDLE_RIGHTEND_0

~ BALLSCREWSPINDLE_RIGHTEND L

~ BALLSCREWSPINDLE_THREAD_0
BALLSCREWSPINDLE_THREAD_1

B Surfaces

-~ Curves
= Points

-3 mModal Sets
BEARING_INNERNODE

~ BEARING_INNERRING_0

~ BEARING_INNERRING_1
BEARING_KCML
BEARING_KCM2

~ BEARING_KCS1
BEARING_KCS2
BEARING_ORIG

~ BEARING_OUTERNODE

~ BEARING_OUTERRING 0
BEARING_OUTERRING_1
BEARING_REF

R Surfaces

~Curves

m Dainte

= () BallScrewSpindle_3D_500_30_50_50_50_50_20_20_15_15_40_4)

I O0@OiiFsD~0 =

. "

OchD @

7.Clickonthe © Ne w
the selected nodal sets.

|E 3| Mew Paositioning

I 11 1Mew Connection

C o n rbettont whizhwdll define a new contact relation between

11. From the model tree select the nodal sets BALLSCREWSPINDLE BEARINGSEATL 0,
BALLSCREWSPINDLE_BEARINGSEAaRd 6lick on the right arrow in the "1st multiple

selection" box:

& MyAssembly.mpasm

(T5-Offline/StandardC

1 g MyAssembly mpasm

H Ppositionings

L1 Connections

A Loads and Boundary Conditions

e

=
Model tree Hoe

wO~0O - OchO@

{ BALLSCREWSPINDLE_BEARINGSEATL 1

- BALLSCREWSPINDLE_BEARINGSEATR_1
- BALLSCREWSPINDLE_LEFTEND_0

{ BALLSCREWSPINDLE_LEFTEND 1

-~ BALLSCREWSPINDLE_ORIG
ALLSCREWSPINDLE_REF
ALLSCREWSPINDLE_RIGHTEND_0
ALLSCREWSPINDLE_RIGHTEND 1

- BALLSCREWSPINDLE_THREAD_0

*- BALLSCREWSPINDLE_THREAD_1

By Surfaces

-~ Curves

Define new Load or Boundary Condition

Define new relation

15t multiple selection:
BALLSCREWSPINDLE_BEARINGSEAT ~
LLSCREWSPINDLE_BEARINGSEAT

2nd multiple selection:

[x] v

e e
@ @@ Combine pairs
.

.0
© @<%e Combineall
"o

12. From the model tree select the nodal set BEARING_ORIG and click on the right arrow in
the "2nd multiple selection" bo x:
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% Mysssembly.mpasm |
: TS-Offline/StandardC

g_55_20_50_20_200_200_300_0_0_0_0 1.0.cdb
OO . .F~O~0 = OO

Model tree
£ § MyAssembly.mpasm

- Positionings

#1-1111 Connections
Loads and Boundary Conditions

=8,

Bearing_55_20_50_20_300_200_300_0_0_0_01.0.cdb
{igPart Offsets

2 2Nodal Sets.

i+ BEARING_INNERNODE

- BEARING_INNERRING 0

- BEARING_INNERRING_1

++ BEARING_KCM1L
L. BEARING_KCM2
-+ BEARING_KCS1
£ BEARING_KCS2

i BEARING_OUTERNODE

-~ BEARING_OUTERRING_0

{-BEARING_OUTERRING_1
BEARING_REF

8 Surfaces

www.meshparts.de

Define new Load or Boundary Condition

1st multiple selection:

BALLSCREWSPINDLE_BEARINGSEAT =
BALLSCREWSPINDLE_BEARINGSEAT

2nd multiple selection:

BEARING_ORIG@NodalSets@IDL @I »
BEARING_ORIG@NodalSets@ID1 @1

(%]

e e
@ @@ Combine pairs
L
.0

© @%@ Combine all
"o

13. Click in the "New positioning " button , which will define a new positioning relation

between the selected nodal sets.

|E a| Mew Positioning

I 11 1MNew Connection

Your assembly is now fully defined and lookslike this:

& MyAssembly.mpasm

D:/MyAssembly/MyAssembly.mpasm

Model tree D@0 iHsbO~0 = OckhO@
= §iMyAssembly.mpasm?
= Positionings
- BALLSCREWSPINDLE_BEARINGSEATL_0@NodalSets@ID0@Inst]
- BALLSCREWSPINDLE_BEARINGSEATR 0@NodalSets @ID0@Ins]
/11l Connections
~BALLSCREWSPINDLE_BEARINGSEATL_1@NodalSets@ID0@Inst]
- BALLSCREWSPINDLE_BEARINGSEATR_1@NodalSets@ID0@Inst
3 Loads and Boundary Conditions

() Bearing_55.20_50_20_300_200_300_0.0_0_0 1 0.cdb

7 Exporting Finite Element Assemblies

Meshparts finite element assemblies are exported (converted) into a file format that canbe
read by third - party finite element software to solve FE equationsCurrently, the Ansys®
specific CDBand the Abaqus® INP file format sare supported.
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1. To export Meshparts assemblies toone of the supported FE file formats, select an assembly

itemin a model tree and click on the export button . The Format optionis available just
under this button:

& MESHPARTS 20170525 = e |
I Portal.mpasm [@schlitten with_Planetery_Gearmpa | % o 5 a
) [ w (2 Hy/arbeit/MESHPARTS-Offline/Special Companents/Wittenstein/Schlitten_with_Planetary_Gear.mpasm ‘1» sl

Update Export Solve  Visualize
Model tree L gl R 1 v -
! Solution:  modal -

= References
|| Positionings
(L1} Connections
3 Loads and Boundary Conditions [+] Solution macros
Carrier3D_v1_500_500_35.0_304.0_256.0_18.0 [+] Assembly equations
PlanetaryGear_TP_300_5_MF1_i5.0_55_1_TP [+] Design of experiments

Variant name:
[+] Solution settings

[+] Results

[+] Modal superposition

H
&
H
2
=
3
=
=
F
>
=
-
=
=
2
2
=
g
o
2
=

[-] New Load or Boundary Condition

=

l

Force Displacement  Temperature
— hlitten_with_"mpasm C, | & Include subdirectories| Advanced.. X &

The new exported model will appear as a child item of the assembly file in the explorer tree
(click onthe plus sign if necessary)

2. Right click on the exported model in the Explorer tree and choose "Open with Ansys
MAPDL', 0Open with Ansys Wor kbencho¢ (odre poeQpdeinn gwiotnh
Abaqus CAEOG6 ( dependframghecontextntermu: FE f or mat )

B || Wittenstein
[ || PlanetaryGear_TP

t- | ToothedRack
B‘ Schlitten_with_Pli
1.0 5chl
:. Schl Open Return
N Sic
.' Schl Open with standard program CTRL+O

0 Schl Open with Ansys Mechanical APDL  CTRL+5hift+0
-

) Schl Solve
19 Schl Open output file

8 Schl Restore assembly
@3 Schl Archive assembly
B zc:: Retrieve parameters
:' Szhl @ Visualize results

IMPORTANT : When opening more complex FE models in CDB format with Ansys
Workbench, problems can arise from the fact, that currently not all available element types
are supported by Ansys Workbench when reading CDB files.
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The Meshparts software comes with a comprehensive library of parametric FE models. There

are two types of libraries in Meshparts:

A Online library
A Offline library

The online library

MESHPARTS GmbH, Germany, www.meshparts.de
8 The Meshparts library of parametric FE models

is located on the Meshparts server and can be read or written from the

Meshparts software. Per default, most of the directories in the online library have no write

access. The user directorylfttps://www.meshparts.de/Users/<your@e.mail >) have both read

and write rights.

The offline library

is located on one of the hard drives of your computer. When using the

software for the firsttime, it will try to choose the path of the offline library automatically. If

for any reasons, you want to change the path of the offline library, please read how to do this
in the next section.

Atthe very beginning, the offline library will be empty. As you download parts from the
online library, the offline library will be filled. Also, you can define your own libraries of

parametric or non-parametric FE models. See Chapte23 for this purpose.

8.1 Changing the path of the offline library

Select from the explorer tree the path https://www.meshparts.de

https://www.meshparts.de

&
D
e/

caFl

—
B hitpss
@ hitpsis K
-3 www.meshparts.de
(® SpecialComponents
® standardComponents
@ Users.
=X Y] macrofile_example.ans 2014-(|
p—
I n the

MName Date |

of f 1 i

ne

Li brary

frame

(right

All models downloaded from the online library will be mirrored to this path.

[-] Offline library

https://www.meshparts.de CYMESHPARTS-Offline

Set

]

D‘_/

8.2 Using the Find function
Select a directory inthe Explorer tree of the Meshparts software and press CTRL+F or choose

OFi ndo

from

t he

in the libraries

cont ext
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Name Datemodi (][] (][] H/arbeitIndustrieproje.
& Model
a0 El 6307.mpasm
=f/ ces
ety
@ nttp:// iy,
@ htipsy/ gl Loads and Boundary Conditio
5 @ wawmeshparts.de
() bearings.cdb
@ SpecialComponent:
omponent
@ Automotive
P
) g
@ MTooiBox
~ @oio Op Return
@02 Guid Open with standard program ~ CTRL+O
y rogram  CTRLShift+O
1

CTRL-X
CTRL+C
CTRL+V

Del
2]

CTRL-N
CTRLShift+N

I synchronize
= Go to on/offline path

 Refresh

MESHPARTS GmbH, Germany, www.meshparts.de

In the lower right corner of the main window a search field will appear:

bearing®.ans

Youcaninputyoursear ch text and optionally use the wi
is a placehol der for any number of characters.
one character.

Note:l n addition to the usual ploaseegulaekpesions 0 * 6

for more precise find expressions.

You can
will show a new window:

Q, A4 Include subdirectories Advanced... 3%

pr e s s todunthemn@rrdwyaun searat ériteria. The advanced function

@ Find [E=% (R ==
bearing®.ans ’ Find ” Close ]
[-] Clazzes
Select one or more classes to narrow the search
Classification Code
El g UNSPSC
-- w Industrial Manufacturing and Processing Machinery and Accessories 23
-+ Power Generation and Distribution Machinery and Accessories 26
[+ Structures and Building and Censtruction and Manufacturing Compoenents and Supplies 30
-- w Manufacturing Components and Supplies 31
8 w Distribution and Conditioning Systems and Equipment and Components 40

At current state of development, the advanced search offers you a way to filter the search

results by UNSPSC classes. Sdé#tps://www.unspsc.org/

classification system.
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Youcans el ect one or more classes from the avai

hits, only those matching at least one of the selected classes will be taken into account.

8.3 Uploading/Downloading data files to/from the online library

Depending on your read /write permission for different folders, you can upload /download
your data for better exchange with other users to /from the Meshparts online library. Your
Users directory has per defaults read/write persmission. For other directories the access
might need to be assigned manually. Please contact us for this purpose. You can find your
users directory unter e.g. /Users/youremail@yourdomain.com:

f—}['r MESHPARTS-Offline
" ) Bzsemblies
& || Komponenten .
- | Priekts Your Users directory
- || SpecialComponents
" ) StandardComponents
S Users Data for the cloud
=+ 1 myemail@yahon.de
B | best
(-l Black. ans

You can thenupload single or multiple files or directories to the Meshparts online library
using the context menu:

EH | MESHPARTS-Offli=~

| Andi ‘ Download
) Assemblies Upload

| SpecialCompe AP Synchronize

. StandardConju =* Go to on/offline path
B | Automotiv

[ | Freebxamp & Refresh F5
{ B | MToolBox|  Find CTRL+F
B ) Users - Collapse child items

-- . alexandru_| ..
- rmyemnail @ __

- Block |
-] Block.ans

----- ) Block.cdb

Collapse sibling items

Collapse parent iterm

Alternativelly, you cansynchronize an offline directory with the equivalent online directory.
Pay attention to the fact, that the synchronizatio nalso includes sub directories, which may
affect performance.

9 Meaning oficons

Towork with the Meshparts Software itimportant to know the meaning of the icons used in
the explorer and model tree.

9.1 Directories

This is anoperating system directory on your local or network drive.
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gThis is adirectory from the online library .

This isthe root directory of the Offline Library located onyour local or network drive.

9.2 Macro files

M This isa macro file (e.g.Ansys® APDL macro library withMeshparts specific structure).
From macrofiles, model files are generated and grouped as child items under the macro item
in the explorer tree.

A macro file that you should re -download ed/upload ed, because itis outdated.

A macro file that is available in both the online and the offline library.

9.3 Assembly files

WA Meshparts assembly file. An assembly file contains definitions of assemblies that can
consist of model files or other assembly files. From assembly files, model files are generated
and grouped as child items under the assembly item in the explorer tree.

@ An assembly filethat you should re -download/upload, because it is outdated.

@ An assembly file that is available in both the online and the offline library.

9.4 Macro generated model files
® A model file generated from a Meshparts macro file.

A macro generated model file that you should re -generate or re-download/upload,
because itis outdated.

A macro generated modelfile that is available in both the online and the offline library.
@ A macro generated model file whose macro file is not available anymore.

® A macro generated modelfile that is not available anymore.

9.5 Assembled model files
B A model file generated from a Meshparts assembly file.

An assembled model file that you should re -generate or re-download/upload, because it
is outdated.

An assembled model file that is available in both the online and the offline library.

® An assembled model file whose assembly fileis not available anymore.
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9.6 Orphan model files
W An orphan model file , whoseorigin (assembly or macro file)is unknown.

© An orphan model file that you should re -download/upload, because it is outdated.
An orphan model file thatis available in both the online and the offline library.

@ an orphan model file thatis not available anymore.

10 Importing and meshing of CAD models

One of the typical task in the FEA is to import a CAD model, meshing it and assigning a
material.

In Meshparts, importing and meshing of CAD models is done by using macro templates. This
rather unusual workflow has the advantage of complete automation and par ametrization of
the process.

Importing and meshing of CAD models is a two (in some cases three)steps process:

1. Rightclick on the directory in the explorer tree, where the CAD file is available and
choose 0New .vA®new digdog window choose the type of CAD import

[ I get

andthe pathtothe CADfleand c¢l i ck on O0OKO6. This wi

1 MESH ‘_ W Mew CAD import
: Open with standar|  Type of CAD import

A
0 d cut
i JuS|  Copy 7 7
¥ 5 Paste |
- Ji U 1
1 MESH x Delete
MEest Rl Rename
i 1 Volume Shell Extrusion surface to volume Extrusion surface to shell Assembly

Oeff
( priva B New assembly Import a CAD surface and generate s Extrude a CAD plane surfacetoa  orudethecontourofa CAD plane  ypp oy 3 cap assembly and

E-E-E-E-E

surface to a prismatic surface and
" Priva and thickness.

| Publi [y New CAD impof®] Options

1 zll’:'l: § Downlosd High quality | High robustness
L 2ol

. Tgpc i Upload CAD model
Woo| A Synchronize

Woo| ™ Goto on/offline p

material and thickness.

2

[J New folder n& CAa V°t‘:""“”dga"agmf shell mesh with assigned material  prismatic volume and generate 2 e |y automatically generate parts while
meshwith assigned matenial. volume mesh with assigned material, JnErate a shell mesh with assigned i ining the sssembly structure.

H:/arbeit/MESHPARTS- Offline I]

@ nttp://
W hitps://
L/

(=T

& Refresh F5
C, Find CTRL+F
Collapse child items

" Collapse sibling items

B Collapse parent item

1. (alternative) Make sure nothing ifemteeel
0Common taskso frame:
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=N NCR =)

Settings = Language * Help =

[-] Common tasks

M New CAD import &
‘ New Assembly

l "H| Recent files
E Web apps

2. Inthe parameters frame of macro file enter the material or set up your own material
parameters and c Thenrek geoenated rcoelal fderwdl apeadas a
child item of the macro file inthe explorer tree. Open this model file for visualization.

W Choose Parameters Configuration £2

Generate Copy Paste
'steel’

‘alu’
‘cast'

[+] Symmetry Param

‘carbon’ 30_60x60H" il 3e]
] N 0 i 3
oK Cancel|[Save changes|[ Open externally : "7
B

(1] materil i [ze]

[5]ex 0 [GPa] [32]

E]nu 0 i [z2]

[7]me 0 Tkg/m*3] |32]

(] mass 0 ) 2]

[+] Additional Information

3. (notalwaysneeded) If your CAD geometry consists of multiple different volumes, the
macro will try to glue or intersect (overlap) the volumes. If this Boolean operation fails
due to complex geometry, the macro issues a warning but the mesh will still be
generated.Int hi s case select the generated model f
from the context menu. Open the new assembly
generate connections automatically to tie the touching surfaces of the mesh. See
Chapter 14.7 for more details.

The meaning of the different CAD import macro types and their parametersis:

A Parasolid volume : Out-of-the-box parametric macro, which automates the process of
importing a Parasolid part or assembly into Ansys Mechanical APDL, gluing the
volumesif possible and generating a high-quality volume mesh with assigned

material.
ﬁlename ‘MyParasolidh [] Z C CADfile name without file extension or variant name.
MS 10 I i € Mesh scaling factor.
quadshape a 1 i C  Option for elements with mid-side nodes.
matenal ‘steel o 2| ¢ Material name.
EX a iGEal i C  Elasticity modulus (overwrite material property)
E]nu 0 il i C Poisson ratio (overwrite material property)
rhﬂ 0 L] i C Density (overwrite material property)
(6] mass 0 (] 32/ ¢ Mass (overwrite density)
E]hﬂn'ﬂp ‘glue’ 1 )¢ Type of Boolean operation to apply to the geometry
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A Parasolid surface: Out-of-the-box parametric macro, which automates the process of

importing a Parasolid surface into Ansys Mechanical APDL and generating ahigh-
guality shell mesh with assigned material and thickness.

filename ‘MyParasolidh []
[z] wenmick 10 [mm]

[z]ms 10 ]

E]quadshapa 0 n

materlal ‘steel' I
[6)ex

O

CADfile name without file extension or variant name.
Wall thickness of the resulting shell.

Mesh scaling factor.

Option for elements with mid -side nodes.

Material name.

O O Ox

0 [GPa] C  Elasticity modulus (overwrite material property)
nu 0 1l C Poisson ratio (overwrite material property)
fhﬂ 0 llkg/m*3] C Density (overwrite material property)

[}

mass

R | e Ue TP | (1P | STPa | (KT | (L U | B 1
AR A AR A A A | A || A ]| A
O

(@3

Mass (overwrite density)

A Parasolid section 3D : Out-of-the-box parametric macro, which the process of
importing a Parasolid plane surface into Ansys Mechanical APDL and generating a
high-quality volume mesh by extruding the plane surface to a prismatic volume. The

plane surfacemust lie on the XY plane.
fllename ‘MyParasolid! []

X

CADfile name without file extension or variant name.

Length 300 [mm] C Length of extruded profile.

Aﬂg\ﬂ 0 1 Off-plane rotation angle of first ending area .

Ang\az 0 [F] C  Off-plane rotation angle of second ending area.

Aﬂg‘ﬁ a 1 C Rotation angle of second ending area about the middle axis of the extruded volume .

@ Ms 10 0
quadshape 0 I
material '5tee|'| n

(@3

Mesh scaling factor.
Option for elements with mid -side nodes.

X

bl | [ T | (S P P (L | R L | T | (S T T s U | P | T
FI0 [ F ([ Fe || A || A [ FD|[F2 || A || A ([ A FS ]| A
O

C Material name.
@EX 0 [GPa] C  Elasticity modulus (overwrite material property)
nu 0 1} C Poisson ratio (overwrite material property)
rhn 0 [kg/m*3] C Density (overwrite material property)
rmass 0 [q] C Mass (overwrite density)

A Parasolid section 2D : Out-of-the-box parametric macro, which automates the
process of importing a Parasolid plane surface into Ansys Mechanical APDL and
generating a high-quality shell meshwith material and thicknessby extruding the
contour of the plane surface to a prismatic surface. The area must lie onthe XY plane.

- g - (e ] " . . . .
f"E"ﬂ"‘E MyParasolid: [] M CADfile name without file extension or variant name.

o

[z tengn [mm] C  Length of extruded profile.

Wﬁ”Thi‘k [mm] =] € Wall thickness of the resulting shell.

E]A"g'ﬂ 0 rl i C  Off-plane rotation angle of first ending area .

A"Q'EZ 0 rl #| € Off-plane rotation angle of second ending area.

[E]Anglﬁ 0 Ll C Rotation angle of second ending area about the middle axis of the extruded volume .
MS 10 0 C  Mesh scaling factor.

quadshape 0 n
@matsrial n
EX

Option for elements with mid -side nodes.
Material name.

O O«

0 [GPa] =| C Elasticity modulus (overwrite material property)
nu 0 i} C Poisson ratio (overwrite material property)
rhu 0 Tkg/m*3] ¢ Density (overwrite material property)
mass 0 lg] w C Mass (overwrite density)

By placing the generated model file in the context of a Meshparts assembly you canlink the
model parameters with assembly parameters and each time you actualize your assembly
parameters so will be the CAD import. See Chapterl9.5for more details.
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11 Changingthe viewing angle, zooming,and panning

To change the viewing angle, zooming, and panning of your models you will need a mouse
with three buttons (left, right and middle button) and a scroll wheel. For panning the model
view, you will need a keyboard. You can also replace the mouse translation by using the
keyboard arrows. You can replace themouse wheel rotation by using the plus/minus keys.

A Change the viewing angle of your model :Hold down the middle button on your
mouse while moving the mouse horizontally and vertically.

A Zoomin and out : Turn the mouse wheelup and down.

A Pan your model hori zontally and vertically : Hold down the control key on your
keyboard and the middle button on your mouse while moving the mouse horizontally
and vertically.

The actionsdescribed above base on the current mouse position relative to the model. Also,
consider following two point, when rotating the model:

A If the drag operation begins with the mouse positioned over the model, the rotation
pointis the intersection point of the viewing direction with the model.

A If the drag operation begins with the mouse positio ned beside the model, the
rotation pointis the center of the model.

11.1 Predefined views
On the upper-right corner of the model viewing area,you can find eight buttons for setting
predefined viewing directions and zooming.

il i i i ad

From the leftto the right follo wing predefined settings are available:

Isometric view

Front view (negative x axis direction)
Backview (negative x axis direction)
Right view (negative y axis direction)
Left view (negative y axis direction)
Top view (negative z axis direction)
Bottom view (negative z axis direction)
Fit model into the viewing area

© NGOk wwDdPR

Restore last exploded view

11.2 Exploded views
When different models in an assembly overlap or share common surfaces it is more difficult
to make selections. A recommended way to overcome this difficult y is to create an exploded

view of your assembly.
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You can create exploded views very fast by simply dragging awaydifferent models or

assemblieswith the left mouse button (hold down the left mouse button and move the
mouse).

Additionally, single parts or assemblies can be rotated by dragging the mouse while holding
the right mouse button pressed. Per default, the rotation takes place around the origin of the
part or assembly. If you hold down the CTRL key while dragging the mouse, rotation will take
place around the selected point on the model.

If you hold down the shift key while dragging the mouse ( either left or right button), then the
deepest part available in the assembly hierarchywill be translated or rotated. | f you do not
use the shift key, then the part or assembly, whichis a direct child of the main assembly, will
be translated or rotated.

An exploded view is reset by following actions:

A Manual refresh of the model (F5)
A Automatic refresh of the model triggered by other actions such as defining a new
positioning constraint

Restoring an exploded view is possible after an automatic model refresh, see Chapter11.l

11.3 Wireframe, smooth and section view s
Directly over the 3D viewing area, you can find four further buttons that will change the way
your model or assembly looks like:

PO EPS

Wireframe: Only curves and other selected geometry elements are visible

Smooth surface: The mesh edges are invisible

Trarslucent surface: The mesh faces are 25% opaque.

Transparent surface: The mesh faces are 0% opaque.

Sectionview:The model or assembly is cut with the selected geometry element of
type OPLANE©G.

@ Sectionview reversed: Same as above, but the planes normadlirection is reversed.

g & e g &

12 Selection of geometric entities

There arefive types of geometric entities available for selection:

Models(e.g. Ansys CDB models)
References(model origin, Cartesian axes, Cartesian planes)
Nodal Sets(groups of finite element nodes)
Surfaces(planes, cylinders, spheres)
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