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Motivation

M MAGNA

- Software for the measurement engineer and
specialist

- Uniform User Interface for different data
formats

» No data conversion for the processing
necessary
(RPC, Remus, Diadem, ASCII, ...)

* Interface to standard programs (FEMFAT,
Microsoft Office Winword and Excel, Google
Earth, .. .)

* Powerful tools included like:
* Virtual Iteration
* Mixing tracks

* Project-Philosophy
— Data processing for a lot of files without any
Interaction
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History M MAGNA

Permanent development
* Diploma theses
* Adaption by customer and practical job

[FEMFAT LAB [Eeuavsen

LOAD DATA ANALYSIS
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First Fortran Version

e Statistic calculations Start of the Development LA
*  Rainflow counting C++ for Windows | and functions

e Damage calculation .

approx. 120 features

Time domain
* Frequency domain
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Modules M MAGNA
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Information M MAGNA

* Visit the FEMFAT-Lab
Information table in front

— Mr. Gattringer
(MBS — Software and Virtual
lteration Specialist)

— and myself will give you a lot of
iInformation of FEMFAT-Lab
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Optimization M MAGNA

* Testing Time Optimization « Computing Time Optimization

11 11

Proving- FEMFAT- Multi-body
calculation simulation

Test bench

ground
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Reasons and goals for optimization M MAGNA

- Saving time and cost in the
testing and computing
process

« Constant quality by reaching
— Same damage
— Extrema e
— Peak values E e—— =

« Maximum and Minimum
— Amplitude
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Example: Test program generation M MAGNA

Track - Selection

Measurement —
Target Determination

IEEY W] software Test Program
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| engineering center steyr M MAGNA

Measurement — Target Determination
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Measurement — Target Determination M MAGNA

 Typical distribution of a
driving test, according to
customer

- Damage distribution of the
Individual measurement
points

) 0 km)
in road 6 00

d (6 000 km) ® Mounta 12 000 km)
w High speed 02  Reliability road {

» Off road (6 000 km)
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Measurement — Target Determination M MAGNA

* RLD processing in
FEMFAT-Lab

— Calculate single
measurement files with
individual repetition factors to
one collective

— Result:

Target — Damage — File
(e.g. TARGET_DAMAGE.EFA)

# FEMPAT-Lob v —— —— —— TR

Fle Eat Project Tme Counting Ffrequeny Tools Special Setup Development View Window Help

FDH:2EL8SWIEISs RYFYECH S FIUIR

[TARGET_DAMAGE RAY

il | Stat calculation l
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| engineering center steyr M MAGNA

Track - Selection
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Track - Selection

- Data compression in time
domain with FEMFAT-Lab

— Search time domain with the

highest damage

e.g. 25sec. in Offroad

measurement file

- —_
Damage data compression time domain -

==

Filename:
3 DffRoad RSP

Sampling 204.793979

- Defirition

Window size [s] |25

No. of 52
i 5120

44
o 4
~Char

CNo. | Channel descrip | Unit | Dyn. range +/- | Selection
1|m01 DL mm 15.000458 [ 3
2|mo2AFz |g 50.001516 [+
3lmozacz |g 50.001516 [
4|mz01 DR mm 10.000306 [
5|Mz02AFZ |g 50.001516 [
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Track - Selection

M MAGNA

» Measure specific single
maneuvers
— E.g. Washboard, Belgian

Block, railroad crossing,
potholes, bumps, ....
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| engineering center steyr M MAGNA

Test Program
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Test Program

A MAGNA

* Mixing Track with FEMFAT-
Lab

— Quality Improvement of
testing program
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Test Program

A\.\ MAGNA

* The first loop is for

identifying the mathematical T i K
optimum. S

N\ | Moot M1 02 A &;_ z
TTse00h 13905

¥ Optimize Min-Max deviati

ats:
Min. repeats: Max. repe

: 999999999 1.4998:—003 5.6406e-r:3
999999999 3269e-003 4.38038e
01_BUMPSRSP E E—
02 HOLLOWS.RSP 5 .6120&00 Zloﬁgemz
- g0 . 999999999 .2663:-002 -
oa_iigL:EPAVEDROADl_%sec.RSP : 8‘00&003 881570: :
_ C O u n tl n g . (:)45_STONEPAVEDROADZ_15sec.RSP - mgaems 12.2;22&002
| | ) %-COBBLESTONE.RSP . 999999999 msgtomz 2..427 =
Mixing tracks = 0 ==
g OB-WASHBOARD.RSP - 999999999 1.05992.002 .
P re S e | e Cti O n : ! M:OFFROADI_ZOS«.RSP : 999999999
[ ]

0 10_OFFR0ADZ_105ec.RSP
Select all files

v
Ngannel 2 :
Gewichtung 1

4133719&002 7.932573&00;
1 Target dam- ‘
— Mixing tracks:

Current dam. 4 5271806*@2 7314999&00‘
ul

1.095 0922
[ ]

Ratio

Leave default values
- Enter target damage

« Select relevant channels
 Calculate mixing

A
wqe't vw‘ﬁxﬁ TARGET \TARGET _DAMAGE.E

damagevalues

D:\Datavxbmsd\m ‘ -
Loadtxgetdunagevwes

Sdtdd'\aﬂ‘\!‘

Output ‘

Computation of collective
Logfile-Option (_\ i
version: |16 | 16
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Test Program M MAGNA

* In the second loop the file
selection is done (extreme
values, sensible mix, filler®-
files, ...)

— Pre-selection:
» Select relevant files
— Mixing tracks:
* Leave default values
* Load target damage
« Select relevant channels
 Calculate Mixing
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Test Program M MAGNA

« The last loop is for adjusting
the mixing to fit the
engineers demands (Target
time, min./max. repetitions,

S22
— 3
common faCtor) —
= e i ‘
i o = T6et
[EPAVEDROADZ. —15 4303 -
P \
25_CORBLESTONERS! 0 = 5 o 2Amed e
\7"51_\@5‘727,,777"" —1{0 295 = = 33488001 sane
. 7 (s - ™ = P
Pre-selection: e . S
.

g [0 oreom02I0sect®

1083 prst

» Select relevant files
— Mixing tracks:
* Load target damage

argetvass ARGET_DAMAGE EFA
e ot TS /?’a’on,;a'f;'i/j

;ﬁ;‘ﬂ"i’iﬁ/
Select chamel \ _’_/g*j;,“"_,/”
\nadselected So0=S___J

- Set limits for the target time " i 1

* Set common factor e e —

« Set min./max. repetitions in e

-« Select relevant channels Ve Loz

« Calculate mixing Coverage V% 100
Similarity value: 0138 _
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Test Program

- Result / Test Program

I Strl b u tl on Of th e measu rl N g = 8FLRR03_C_092_097_BUMPSARSP . amnoa,c_x17,1zz_nouo\~s.nsp

p O I n t d = BFLRRO3_C_158_163_SCALEP|T.RSP ] BFLRR03_C_270_300_STONEPAVEDROADLRSP
am ag e t  BFLRRO3_C 36337 g_STONEPAVEDRO AD2RSP  ® BFLRRO3_C_AZS_MO_COBBLESTONF_RSP
T - . O th e L BFLRR03_C_531_55 6_TW STRSP n BF\.RR03_C_606_621_WA5HBOARD.RSP
I n d IVl d u al S e - BFLOROl_C_OZAS_OZSS_OFFROADl.RSP s BFLOROI_C_OMO_OMS_OFFROADZ.RSP
ctions:
;

0% 80% 100%

M1_03ACZ

omparison target damage v

to test d
am a e _— I M2_02_AF.2
factors: J Difference A

M3_01. 0.t

m3_02.0R
m3_03_AFX
M3_08_AFY
wm3_05_AFZ
W3_06_ACX
i w3_07_ACY
M3_08_ACZ
M3_09_AFX
M3_10_AFY
M3_11_AFT
w3 12 ACX
M3_13.ACY
M!_u_A_c_l
wa_01_ACX
me_02_ACY
me_03_ACZ
Wa_08_ACX
ma_05_AC.Y
Me_06_ACZ
Ms_01_0.10

ms_02_0.\T
Ms_03_D_RO
Ms_04_O_RT

Ms_05_D_FL
ms_06_0_FR
Ms_07_AFX
ms_08_AFY
ms_09_AFZ
Ms_10_AFX
Ms_11AFY
ms_12.AF2

7 ¥ ot

AR o

Shelelt fetetr)
Tl ol a T S T

Ws_13_A_B.X
Ms_18_A_8.Y
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Ms_17_A8.Y
Ms_18_A_B.2




| engineering center steyr M MAGNA

IS\l software

NeW Interface to FINITE ELEMENT METHOD FATIGUE

Mixing Tracks using damage values based on FEMFAT results
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Load test data generation for powertrain test rig M MAGNA

- Same damage like customer road/design cycle in
shorter time

 Reduce a lot of measured tracks to a feasible
number of tracks

- Correlation of test bench (real or virtual) to proving
ground

Get same damage within shorter time

Interface between FEMFAT (finite element method)
and FEMFAT-Lab

Reduction of computation time
Reduction of testing time
Reduction of costs
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Workflow M MAGNA

1. FEMFAT calculation of target

2. Femfat-Lab Level-Selection

3. FEMFAT create Job- and Queuefile

4.  Calculation of repetition factors of
Level-Selection files

5. Create testrig inputfile

FEMFAT WX=] software
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Contact

M MAGNA

Markus Baumann

FEMFAT-LAB Support & Sales
Measurement Services / Technologie Zentrum Steyr

Steyrer Strasse 32, 4300 St.Valentin, Austria

Tel.: +43/7435/501-2831

E-mail: markus.baumann@ecs.steyr.com
FEMFAT-Lab.support@ecs.steyr.com

Web: Www.ecs.steyr.com

www.femfat.com

Otmar Gattringer

FEMFAT-LAB VI & MBS Specialist
Dynamics — Acoustics / Structural Analysis
Technologie Zentrum Steyr

Steyrer Strasse 32, 4300 St.Valentin, Austria

Tel.: +43/7435/501-2312
E-mail: otmar.gattringer@ecs.steyr.com
Web: Wwww.ecs.steyr.com

www.femfat.com
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Johann Traunbauer

Divison Manager Fatigue and Measurement Services
Technologie Zentrum Steyr

Steyrer Strasse 32, 4300 St.Valentin, Austria

Tel.: +43/7435/501-2810

E-mail: johann.traunbauer@ecs.steyr.com
Web: Www.ecs.steyr.com

Rene Hell

Team Leader Measurement Services
Technologie Zentrum Steyr

Steyrer Strasse 32, 4300 St.Valentin, Austria

Tel. +43/7435/501-2814
E-mail: rene.hell@ecs.steyr.com
Web: Www.ecs.steyr.com
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M MAGNA

The future is ours to make.

Thank you for your attention.
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