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Automatic report generation

Content

- FEA at Brose Doorsystems
Brose product portfolio
CAE in Brose development process
Motivation for automatic report

Report requirements

- Project realization (CADFEM)

ANSYS Workbench Project Schematic customization

ANSYS Mechanical customization
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Automatic report generation brose

Technik fur Automobile

Brose product portfolio

Structures and components for vehicle seats

Modules and components
Systems for engine cooling, for vehicle doors

electric motors and drives

Verfasser: Sauernheimer, Thomas Funktion: TVE Date saved: 22.05.2015



Automatic report generation brose

Technik flr Automobile

CAE in Brose development process

Virtual

.  Prototype vour . l

L N oSS .Y
S P
.

Effort Basic calculation Standard FEA for test Test release V2/ _ Basi_c calcula_ltio_n
estimation of concepts release VO and V1 lessons learned optimization/ quality issues
ﬁi ‘iﬁhﬁ
) o
b validation
© planning acquisition of product product _ spare
= concept development realization SOP series parts

business

o
. /7 _J/J J/J __J/J /7 J /J 4
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Automatic report generation brose

Technik flr Automobile

Motivation for automation

About 120 window regulator calculations a year
About 300 reports a year

High potential for automation

Automation of model build up was done in 2012
(ACUM 2013; Process automation with Jscript in ANSYS Workbench)

- First automatic report was a ,,Quick and Dirty* solution

- High quality automatic report for internal customers was missing

Verfasser: Sauernheimer, Thomas Funktion: TVE Date saved: 22.05.2015



Automatic report generation brose

Technik flr Automobile

- Report requirements

Use of Workbench images, figures

Input of project data

Report for single load case

Collected report for all required load cases

Editable

- Standard layout

- Automatic and individual caption

- Automatic information generation (bill of materials...)
- Input of load case evaluation

- Sub model technology

Verfasser: Sauernheimer, Thomas Funktion: TVE Date saved: 22.05.2015



Automatic report generation brose

Technik fur Automobile

- Project realization

Definition of report requirements

®
Discussion with CADFEM how to realize c ﬂ D F E m

Necessary programming KnowHow does not exist

at simulation department BROSE Hallstadt
- JScript g
Python
HTML +css X

CADFEM is able to combine all programming methods h rD 5 E
e CADFEM does the programming work

Technik fur Automobile

Verfasser: Sauernheimer, Thomas Funktion: TVE Date saved: 22.05.2015



Automatic report generation

- Report built up

brose

Technik flr Automobile

ANSYS Project

e Overall report
* Input CAE data
* Choose load cases

A \HTML Report

PDF Print

CAE data Load case 0

eVaIwation/ HTML

ANSYS Mechanical
Postprocessing Item
Single report

Create Images / Figures
Input evaluation

>

Pe

Edit PDF

Verfasser: Sauernheimer, Thomas Funktion: TVE
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CADFEM -
Competence Center FEM

Simulation ist mehr als Software®

Automatic generation of reports -
Customization by CADFEM

© CADFEM 2015



®
NNSYS
Competence Center FEM

Overview — Automatization in ANSYS Workbench

External

Connection
Python

Macros

: )\
Design N
Assesment " B
k \

A A 0
\ /
) 8 =

Jscript
Macros > <

e
/W

-
-

(Wizards)

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 10
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I\NSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Workbench Project Schematic customization
* Project Header Data programming — customized menu “Brose Auto Report”

IV Test BRO - Workbench

Fle View Tools Units REGESUTGEERNEEN optiSlang  Ejffensions  Help
15[ @ B[ H Project m Project Header Data

2 1Import... | #» Reconnect

Todbex L -

& Analysis Systems | J Project Header Data =0 R
4 Design Assessment
™R Designer Circuit
& Designer Circuit Netiist
@ Designer EM 2 @& Eng

Hiectnc . 3| Geo PSP Element: Abcde

Explicit Dynamics 4@ Mod

Fluid Flow - Blow Malding (Polyfla

Fluid Flow - Extrusion (Polyflow) 5 i@ set Customer: Customerl

Fluid Flow (CFX) 6 sol

Fluid Flow (Fluent) 7 @ Resi

Fluid Flow (Polyflow)

Harmonic Response iz Door: Rear -

HFSS

HFSS-IE Product description: Check

Hydrodynamic Diffraction

Hydrodynamic Time Response Comments: Done

&4 1C Engine

#3 Linear Buckling

[ Magnetostatic
I Maxwell 20

Bl Maxwell 3D CAE Engineer: Max Mustermann 2

B8 Modal

© nCode EN Constant (DesignLife)

© nCode EN TimeSeries (DesignLife

© nCode EN TimeStep (DesignLife)
© nCode SN Constant (DesignLife)

© nCode SN TimeSeries (DesignLife
© nCode SN TimeStep (DesignLife)

e nCode SM Vibration {DesignLife) Date: 05/21/2015
& Q3D 2D Extractor

@ 330 Extractor Date Scheck tool: 20/01/2015

fifi Random Vibration

fill Respanse Spectrum ’ OK ] i Cancel

[ Rigid Dynamics

B RMxprt S e !
© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 11
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1 .
CAE Number: 124

EREGEERERAEE

Bl Bl Bl B KA &

Vehicle: Carl

m

L8 CAE Coordinator: Max Mustermann 1

CAD Engineer: Max Mustermann 3

SRS N5

Test Engineer: Max Mustermann 4




CADFEM

Competence Center FEM

Description of software customization for BROSE

 ANSYS Workbench Project Schematic customization
* Project Header Data programming — customized menu “Brose Auto Report”
» Applied languages: Python + Windows Forms
» Code sequences in Python script

© CADFEM 2015

import os
import clr
clr.BkddReference ("System.Windows.Forms")
clr.bkddReference ("System. Drawing")

from System.Windows.Forms import

¢lass IForm(Form) :
def _ init_ (self):
Form.__init__ (self)

Frieherschri FE

5 Fensters

L L LCilo

Importing Windows Forms
capabilities to create and fill
window- see previous slide with
content

Specifications on window content

zelf . Text = 'Project Header Data' . |d
self.BackColor = Color.White - See preVIOUS shiae e'g'

. L * header,

#Icon oben links im Fenster o
self.Icon = Icon("\\Images\\process.ico |mageS, .

_ . S * systems details,

F————————= system 1. CAxR Numoey — ————————-— o

labell = Label()

labell.Text = "CAE Number:"

labell.Size = Size(sizeLabel, height)

labell.Location = Point(dist 1,dist h)

ACUM2015_Automatisierte Erstellung von Ergebnisberichten 12



®
anFEm Competence Center FEM

Description of software customization for BROSE

 ANSYS Workbench Project Schematic customization

» Load case selection programming for Overall Report (HTML) — customized menu
“Brose Auto Report”

» Applied languages: Python + Windows Forms

N Test BRO - Workbench
Fle View Tools Units

E=E ] E.'l Project

I Import... | < Reconnect

Brose Auto Report  [ds il Tyl ensions  Help

Project Header Data

Project Report Loadcases

[ CADFEM C.A.V.E.-Presenter | [ CADFEM C.A.V.E.-Professional | @ About CAV.E. | @ CAV.E. Help optiPlug...

|E! Analysis Systems ‘:

4 Design Assessment

™ Designer Circuit

& Designer Circuit Netlist

@ Designer EM

31 Electric

Explicit Dynamics

Fluid Flow - Blow Malding {Polyfla
Fluid Flow - Extrusion (Polyflow})
Fluid Flow (CFX)

Fluid Flow (Fluent) =
Fluid Flow (Polyflow)
Harmonic Response

HFSS

HFSS-IE

Hydrodynamic Diffraction
Hydrodynamic Time Respanse
1C Engine

Linear Buckling

Magnetostatic

c
| @ Engineering Data v 7
@ Geometry v
|@ model o
& setup 7
v
v

D
Engineering Data «
@) Geometry v
@ Model E2S
& Setup v,
v
v

A > B

Al

= Static Structural

& Engineering Data +
@ Geometry v
@ Model ¥
@ sewp v o
v
v

& Engineering Data P
@) Geometry
@ Model

| @ setup
| solution
@ Results
TestModel 7

&

4 4

| solution & Solution
@ Results @ Results
TestModel 8 TestModel 6

|&& solution
@ Results
TestModel 5

NN I PR e O s
Nlolw|elwin|e
AR RN RN RN

AR B P e O e
ol uelwinelq

(5]
]
(=]
]
]
]
@
&

- E
il = static St
2 & Engineering Data v
Maxwell 20 [l 2| Geometry b
Maxwell 30 LC: TestModel 5 4 @ Model v
Modal 5 @ Setup v,
o
o

ural

 LoadCases (LC) for Collected Report

B ®

nCode EN Constant (DesignLife) LC: TestModel 7 & § Soluton
nCade EN TimeSeries (DesignLife

nCode EN TimeStep (DesignLife) LC: TestModel 8 2@ Resurs
nCode SN Constant (DesignlLife) TestModel 3
nCode SN TimeSeries (DesignLife LC: TestModel 6
nCode SN TimeStep (DesignLife)
nCode SN Vibration (DesignLife) LC: TesiModel 1

Q3D 2D Extractor
Q3D Extractor LC: TestModel 4

Random Vibration

Dia
Respones speciiun) LC: TestModel 2
Rigid Dynamics
RMxprt
simplorer
Static Structural
Steady-State Thermal [ oK ‘ [ Abbrechen ]
Thermal-Electric
Throuahflow e

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 13
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® ~
NNSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Workbench Project Schematic customization
e Overall report (HTML) programming
» Applied languages: Python + JScript + HTML + CSS
« Workflow in Python:
» Store connectivity of systems with global-submodel relation
» Loop through all selected systems
e Save user-specified data:

* Images, material data, temperature settings, CAE information of systems
with global-submodel connectivity to folders

* Images, material data, temperature settings, CAE information of single
systems to folders.

¢ FOIder structure: In Bibliothek aufnehmen - Freigeben fir = In Bibliothek aufnehmen =
- Mame = Name
Global-submodel 6_5¥5-1_5_5¥5-2 » L G.SYS
systems G_S¥5-1_5 5¥5-3 5 5Y5-2
LC-sum
Single systems .[ $5y_5V5-8
. BROSE Header data.td

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 14



® ~
NNSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Workbench Project Schematic customization
e Overall report (HTML) programming
« Workflow in JScript:
* Retrieve user-specified data from ANSYS Mechanical by JScript;
 JScript function call from Python via “SendCommand()” function;

Example Code Python Call of JScript for Single systems:

IR TO g v s ey ¥ o L g | Tamr] a7 AT TET S Drrt o
# SCEIWd oGl LOUeE LU MAeddlglii gl Sillidigl el Via £y LU

o

myCommand = ""

f=open ("BROSE_SingleModel Data.js",'r')
myCommand+=1f.read ()

f.closel()
setupSingleSystem. SendCommand (Command=myCommand)
setupSinglesSystem.Exit ()

Application of different JScript files (*.js) for global systems, submodel systems
and single systems due to different data extraction

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 15



® ~
NNSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Workbench Project Schematic customization
e Overall report (HTML) programming
» Workflow in HTML.:

« HTML Code written inside Python overall report file HTML layout
msg = "'

msg += '<html>\n' structuring via

msg += '<head>\n' /CSS (Cascading
msg += '<style type="text/css">\n'

Style Sheets):

cssFilePath= customiziationDir + "\\Scripts\\Brose report NEW.css"
cssFile=open (cssFilePath, 'r') .firstPage
msg += cssFile.read() . .

. - margin-top:0.5cm;
cssFile.close () padding-left: 0.5cm;
msg += '</style>\n"' padding-right: 0.5cm;
msqg += '</head>\n" page-break-after: always;
msqg += ' <body>\n' border: Z2px solid #777777

min-height: 26cm;
height: 28cm;
width: 1%cm;

msg += ' <div class="firstPage">\n"
msg += ' <div class="pageContent">\n'
msg += ' <div class="firstPageContent">\n' iheadEKMBge

pagecounter = pagecounter + 1

text-align: right:
padding-bottom: 0.25cm

"headerimage"><img src="{0}"/></div>\n"'.format (filepathLogo)

msg += '<hl>BROSE Collected Customized Report</hli>\n'

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 16



® ~
NNSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Mechanical customization
« Single report (HTML) programming — customized toolbar “Brose Postprocessing”
» Applied languages: Python +XML+ JScript + HTML + CSS

» ACT Postprocessing Toolbar feature: Automatic project header data import,
additional user input, report generation: Python +XML.:

@ B : TestModel 7 - Mechanical [ANSYS Multiphysics]

g 5. * XML: Defines + configures content of extension,
Ll ECI W M B OO LI Do - | ;_\’5 . .
Faoibr-IRE@R @Y S o Python: Respond to user / GUI interactions,

| 7 Show Vertices Ej@‘u'!.{irefra_r_ne __'_:'E'aShQ_w Mesh A

| MEdge Coloring v A Siv Av Av Av A implementation of behavior/ functionalities of

| Solution % Deformation z Fqiain ~ & - . .
;BroseAnimated GIF €3 IBrose Postprocessing b I eXtenSIOn;

° XML Code Sequence <extension version="1" name="BrosePP">

<script src="[ext.Folder]\main.py" />

<interface context="Mechanical”>

<images>[ext.Folder]\images</images>

<toolbar name="BrosePP" caption="Brose Postprocessing">
<entry name="Brose Postprocessing” icon="Brose 1">
<callbacks>

<onclick>createPPFeature</onclick>
</callbacks>
</entry>
</toolbar:>
<callbacks:>

Call Python
functions

<onpostfinished>callJScripts/onpostfinished>
</callbacks>
</interface>

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 17



®
NNSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Mechanical customization
» Single report (HTML) programming — customized toolbar “Brose Postprocessing”

» ACT Postprocessing Toolbar feature: Automatic project header data import,
additional user input, report generation: Python +XML.:

@ B : TestModel 7 - Mechanical [ANSYS Multiphysics]

s e XML file: Defines +configures content of extension.
| File Edit View Units Tools Help || & {—,“:“.-\E ) ) ]
FovRri-rRWE@ @S e Python script: Respond to user / GUI interactions,

F Show Vertices &2Wireframe | “@Show Mesh

W Edge Coloring v Av Siw Av Av Aw A implementation of behavior/ functionalities of
Solution ® Deformation_z_® T . H .
Brose Animated GIF & IBrose Postprocessing b I eXtenSIOn’

* Python functions invoked by XML callbacks

def createPPFeature (currenthnalysis): Creates “Brose POSth’OCeSSIng"
load = currenthnalysis.CreateResultObject ("BrosePP") pOSth‘OCGSSing ObjeCt in tree

def callJScript(analysis): -
for result in analysis.ResultObjects:
compare_header_file (result)

installDir = ExXtAPI.ExtensionManager.CurrentExtension.InstallDir Ca”S ‘]SC“pt flle “SingleReport'jS”
filePath = installDir + "\\" + "SingleReport.js" from Python for HTML report

filePath = filePath.replace ("\\™, "\\\\") B same Way as fOI’ overaII HTML

sCmdl = "fso = new RctiveXObject (\"Scripting.FileSystemObject\") ;var
report

EXtAPI.Application.ScriptByName ("Jjscript™) .ExecuteCommand (sCmdl)
EXtAPI.SelectionManager.ClearSelection ()

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 18



® ~
NNSYS
Competence Center FEM

Description of software customization for BROSE

 ANSYS Mechanical customization
« Single report (HTML) programming — customized toolbar “Brose Postprocessing”
» Applied languages: Python + JScript + HTML + CSS

» ACT Postprocessing feature: Automatic project header data import, additional
user input, report generation:

@ B : TestModel 7 - Mechanical [ANSYS Multiphysics]
Flle Edit View Units Tools Help | 0 A7 |
AR R B DE @ w'_f_ =
F" Show Vertices ﬁj«ereframe _____S_;__hg\o_'._r_M_t_e_sh ,t B.I Pm]ect
| WEdge Coloring v Av fiv Av Av fiv 2 = (g Model (C4)

—> Details of "Brose Postprocessing”

R e e AT A S @) Figure = (1234
| Brose Animated GIF & W Brose Postprocessing h ‘,@ Geometry enC U mner =
\ : PSP Element | Abcde
v~ Coordinate Systems > T
#_ Remote Points Customer éCustomerl
> Wehicle [Carl
/& Contact - ;
- Mesh |Doar |Rear
- @ Named Selection Product description | Check
g [:j Ea ero :(:n:(SCS) Comments gDone
':_‘:' A: I Setts CAE .C_o_or:q.ing_‘;_qr ;Max Mustermann 1.
' ja P o | CAE Engineer | Max Mustermann 2
ol s CAD Engineer [Max Mustermann 3
"@V s SUFI’DO" Test Engineer |Max Mustermann 4
CRVEY 5“"'"‘°de g (A6) Date 05/21/2015
=98] Solution (C6) P R 20/01/2015
- /4] Solution Information Evaluation
[+ ,,ﬁ Equivalent Elastic Strain Comment =
/& Equivalent Stress Recommendatlon
Strain Energy :
2B Brose Postprocessing  H

© CADFEM 2015 ACUM2015_Automatisierte Erstellung von Ergebnisberichten 19



Automatic report generation brose

Technik flr Automobile

- Report layout
- Standard layout for each report

CAE input data

Evaluation summary

Nondisclosure contract

brose

|

First load case, evaluation

i

TR
FEEYERELR

First load case, images...

.

E

I

i

f

First load case, bill of materials

i},{i’i’i’ﬁéﬁiﬁ*}f
wm
R

Second load case....
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Automatic report generation

- Report layout
- Sub model technology is visible

- Linked rough model transparent behind
sub model

brose

Technik fur Automobile

—l2 Q Engineering Data +" 4

——— W3 () Geometry voa— 3 ) Geometry v
4 @ Model v 4 0\ 4 | @@ Model v
5 @ setup v 4 5| @@ setp v
6 Solution v 4 f Solution L
7 9 Results v o4 7 9 Results v

Verfasser: Sauernheimer, Thomas

Funktion: TVE

b
Static Structural I8 = Static Structural
2

& Engineering Data v

| 30 00 gmem)
L —
1500
Mumber: 07153 Page 13 2014-3-17
Figure
Type: Equrvalent Plastic Strain
Unit, mirmfmm
Time: 1
17.03.2014 18:48
2
;J
000 60,00 (mm) .
3000

FIGURE 3: Equivalent Plastic Strain 2_F
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Automatic report generation Ie?m':mgsmg

- Automatic report build up summary

Create figures and Input header data Create and edit
Images and evaluation automatic report

B Equivalent Plastic Strain - - i

Figure
- M Equivalent Plastic Strain 3

Figure
- A Equivalent Plastic Strain 4

b {20 Image

-ﬁ Equivalent Plastic Strain 5
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