SIEMENS
[ ui(y-for(,{{g

.h-—-\ s 04 !
~ Efficient Road Loa 0 ¢
-~ Data Acquisition st || IS

-~ ¢ k




Need for durability engineering SIE%E;}IE%

Physical product

Target setting & optimization
procedures & validation.

v \ 4
é é é

Understanding Design Final product test.
operational loads. optimization.
Virtual product
validation.
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Need for durability engineering Slfx‘gﬁiﬁ
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Road Load Data Acquisition (RLDA)

Typical steps
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Lab

Instrumentation

Technician

Channel setup
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Test engineer

Proving ground

Measure

Driver

Validate

Fos

Test engineer

Office
Data consolidation

Test engineer

Report & share

Test engineer
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Road Load Data Acquisition (RLDA) SIEMENS
Typical steps Ingemuity for Life

Instrumentation
Channel setup
Measure & validate

Data consolidation

Report & share
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Step 1
Instrumentation

Instrumentation
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Challenges
Acquire & synchronize broad range of different sensor

THOIDE IO W e

Limited space in vehicle

Universal signal conditioning
Built-in
universal signal conditioning
Fit for high channel count

Siemens PLM Software






Step 1 | SIEMENS
Instrumentation lngenuity for Life

Challenges (large vehicles)

< Large number of lengthy cables need to be fixed, leading
to long instrumentation time and high cable cost

* Reliability acquisition system in extreme testing conditions,
like exposure to water and dust, high shocks and
vibrations & high/low temperatures

Instrumentation

Distributed acquisition setup
 Distributed setup, bringing acquisition

-]

. @

o6 000

units close to sensors ee000Q@
: g = ¥
- Designed and certified to work e 5600

80066

9

in extreme environments
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. SIEMENS
Distributed setup lngemuity for Uife

o LMS SCADAS Satellite
Distributed, digital, local data acquisition

o LMS SCADAS Recorder
High-channel count mobile data sync

o LMS Test.Lab Durability
Quick, easy data recording and validation

ecocoQo000
ooco0Qo0o0o0

Typical 200+ channel campaign: strain gages, accelerometers, displacements, wheel-force, temperature, CAN and video

Unrestricted © Siemens AG 2017
Page 9 Siemens PLM Software



Distributed setup Slfx‘g}l‘iﬁ

* Distributed setup with acquisition units near sensors

Centralized setup Distributed setup
bt 8 7 ——

* One single (green) cable carrying data and power for 12
channels simplifies instrumentation and repair
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. : SIEMENS
Certified equipment lngemuity for Uife

Water and dust Shock and vibration Temperature

IEC 60529: IP66 and IP67 MIL-STD-810F Wide range

* Dust-tight (IP6x) * Vibration: 7.7grms e -40°Cupto85°C
-40 °F 185 °F
» Power water jet (IPx6) » Shock: 100g shock UREIIDIO RS

e Immersion up to 1m (IPx7)
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Step 1 | SIEMENS
Instrumentation lngenuity for Life

Simplify hardware setup by embedding different signal conditioners
Reduce costs & increase uptime with certified distributed setup

Instrumentation
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Step 2
Channel setup

Channel setup
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Challenges

Manual channel parametrization takes time and is error-
prone

No link to in-house sensor database

Sensor database

One-button click to upload
sensor information from
database or TEDS

Microsoft® Office Excel alike
channel grid T -

Siemens PLM Software



Road Load Data Acquisition SIEMENS
Automatic channel setup with lookup from ODBC database Ingemaity for tife

)24 LMS Test.Lab Dural

LMS Test.Lab
Projectl
Sectionl

DC Calibration

AC Calibration

Shunt Calibration

Zero Calibration

Channel List

Channels.
@ B> ' v | []» Channel devices » Frontend » M3: DBSC

| Overview Bridge sensor Voltage sensor CAN dbe Sensor DB Processing  Views ¥

| Organize ¥

= EllChannel devices on | Name *| Deseription Point Serial number ‘ User channel m‘ Conditioning Gage resistan| Quantity ‘ Supply‘ Supply type

) FEI’?‘:?ESCON O ® 7 point17 * Pointl7 - Quarter bridge 3 wire 350 Ohm Strain oV DC

[E] M1: DBSA (] © (18 Point18 ~ Pointl8 i Quarter bridge 3 wire 350 Ohm Strain ov DC

E M2: DBSB @ @ (19 Paint19 * Pointl9 b4 Quarter bridge 3 wire 350 Ohm Strain ov DC

‘Elil (] @ 20 Point20 ¥ Point20 >3 Quarter bridge 3 wire 350 Ohm Strain ov DC

1 m4: a @ €21 Point21 ~ Point21 R Quarter bridge 3 wire 350 Ohm Strain ov DC

[ Virtual Channels @] @ 22 Point22 ¥ Point22 i Quarter bridge 3 wire 350 Ohm Strain ov DC

[ Digital bus channels O © c23Ppoint23 ~ Point23 8.4 Quarter bridge 3 wire 350 Ohm Strain ov DC

(] © (24 Point24 ~ Point24 X Quarter bridge 3 wire 350 Ohm Strain ov DC

bt :'é, Sensor databases
E-TJ_AI SensorDatabase

EE PointDatabase
m CAN configuration

Idle

‘ Read TEDS ‘ ‘ Read selected TEDS ‘ ‘ Lookup ‘ ‘ Lookup selected ‘

8 items ||
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Step 2
Channel setup

Channel setup
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Simplify hardware Setup by embedding different signal conditioners
Reduce costs & increase uptime with certified distributed setup

Faster setup
by linking available sensor data to measurement software

Siemens PLM Software



Step 3
Measure & validate

SIEMENS
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Chall €NJES (PC connected)
« Compare large amount of acquired data
- Be able to make quick but efficient data validation

Instant data visualization

« Tailored user experience
for organizing multiple
measurements and

Measure & validate

channels, thanks to —
| Previewiplotiies — HIET R e R

any combination of test data and insights
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Measure and validate in real time
Online displays while measuring

LMS Test.Lab
demo scenario 03

SIEMENS
h«g,u\ui for life

[ESSfalt

sz, B z
H
@ B O~ | @ ostar acivern » | & [ || prevew =B ~[% :
| o | Defauit istview i J o L e
rganize ¥ fews E £
e -100.00 8125 8250 4375 -25.00 625 3.12 12.50 21.87 3125 4062 50.00 58.37 B8.75 78.12 87.50 96.87 5 z
v WdData Fifters: [ Function class ~ | Rows: [Name = | Cot: [Function class ~ | 100, e o O ey e A Ao g
£
2 I s i
ol B 8 E -90.63 — ‘ —-9063 g
38 k()] |5 8 g
:8§228:2 = .25 L iz g
i HH | g H
£E53 35 e E | riss 5
» @& Input Basket 2
Name 64 8 8 8168 38 o [ o g 6 H
Ies C17 DC Accel:None 8|1 B 1 ‘ 5
-53.13— —-s3.13 6 L)
I C18ICP Accel:None g1 : ‘
Ies C19 PotentiometerNone 8 1 AT |2 % 4375 ‘ [—-4375 8
s C20 LVDT:None A EENEEY EIERE e - [ o
I €21 1/4 Bridge:None 21 blin & e W ‘
ES 1 2s00
I €22 Rosette 1:None a2 1 bl W i W 5 ‘ &
Mo CZRosette2None |8 1111211 s | {sea a
b .
C24 Rosette 3:None : el e Sl s o I AN S 3 625 H Lo g W
5 £
3 Al ] 1 o ) e [ H
£ a2 T a2 g
12.50 — ‘ —12.50
s
EEs | ot
6
5125 ] } Lanas
s
4062— ‘ —40.62
6
50.00 — ‘ —50.00
| s
Channel overview 59.37 — ‘ —58.37
s
bC Accel (a)] [ICP Accel 1| [Potentiom...| [LVDT (mm) | [1/4 Bridge....| [Rosette 1..| [Rosette 2 .| [Rosette 3 .. s H v
215 2043
- - o ‘ e E
750 } {e7.s0 5
- - ] T i T ’
1 e o) [ s ot v e o o o [ ] ol
-100.00 -81.25 5250 4375 -25.00 625 312 12.50 21.87 3125 4062 50.00 53.37 68.75 78.12 87.50 96.87 6
(Duration ‘Overioad
Armed | 00:00:00|
Start ;Sﬂrﬂr\' jer 1 GPS. o
| Disarm H Reset H Zero ‘ Analog output madel ‘ Off |Shums| ‘ Off ‘ ‘ R Manual| = No signal

ted, with a total of 1 results.
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Step 3 SIEMENS

Measure & validate Ingeuuity for Ufe
_ Chall €NJES (no PC connected)
« Costly test re-runs in case of erroneous channel
acquisition
_ * No immediate feedback on test procedure quality during
measurement
Measure & validate Trackside validation of test quality

« Detect and highlight signal
anomalies through statistics
monitoring during test |

6060.0

L) % 01757
smevspst | (&) mecoroms ovERlOAD ;GRS e
a . & i i D
728.19 50466 73135 1073 2490 20919 143
4 4566 0002 93364 0002 9.24E-d4 0.237 127.03 0.003
¢ Verlfy test procedure quallty e
_ sl -

©00:01:01

immediately after each
measurement

B s [ O
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Instant graphical and tabular feedback per channel SIE;ZIE;}IE%

e N3 ¥ i@1530

N/
{’ ‘ SUSPENSIONCONFIG2 ~/" READY OVERLOAD A GPS I SCR 100%

STATUS STRIP STATISTICS

Ill" Zeroing
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Step 3

Measure & validate SIEMENS

,hg,u\uify ‘for (Xft

Simplify hardware Setup by embedding different signal conditioners
Reduce costs & increase uptime with certified distributed setup

by linking available sensor data to measurement software

Right-first-time tests
by on-the-spot validation of data & test quality

Measure & validate
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Step 4
Data consolidation

Data consolidation
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Challenges
Need to upload (and convert) data into processing tool

Manual data clean-up is time-consuming and sensitive to
human interpretation & errors

Automate repetitive tasks

Dedicated interactive rr—c————
environment designed e

for non-experts to define =
analysis tasks

Automated execution of N —=—
an unlimited number of e - =
analysis tasks with LMS Test.Lab ProcessDesigner

Siemens PLM Software



" SIEMENS
Automate repetitive tasks Ingemaity for Gfe

JZ4 LMS TestLab Time Data Acquisition - Projectl - Sectionl

LMS Test.Lab
Projectl
Sectionl Channel Setup Measure Navigator Analyze

Measure Offset Check Shunt Check [} Setup y [M¥ scope . 1 Measure

M@ Dheplay,

/" [ vaiidate

- D B - \ | » Testlab » Activerun » Throughput \ ¢ [l | Preview ~ |+
| Organize ¥ ‘ Default Pivot view Default List view Views ¥ ‘
v Kl TestLan Name ‘ Point ‘
x @'A(ﬁve un et -
v | Counting Inputl Paintl
>l Generic h
» L Scope
* i Spectra
| | Throughput |

» B Projectt

» & Input Basket
» & Computer
4 FrontendCF

[ simawieieg jonued | meiniang puueyy | Buissesoid |

Invalid setup

‘ Run - ]Shum; | Off ‘

4 items listed Q_H
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Step 4 o SIEMENS
Data consolidation lngemuity for Uife

Simplify hardware Setup by embedding different signal conditioners
Reduce costs & increase uptime with certified distributed setup

Faster setup
by linking available sensor data to measurement software

Right-first-time tests
by on-the-spot validation of data & test quality

o Work smarter
Data consolidation by automating repetitive tasks

Unrestricted © Siemens AG 2017
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Step 5
Report & share

Report & share
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Challenges
Static screenshots with limited information

(Non-value added) reporting time #
(value added) measuring time

Actionable reports

Template-based batch SIEMENS
reporting to
Microsoft® Office

Sharing data and insights
as interactive
representations

with Active Pictures

Siemens PLM Software



Active reports for easy results sharing

SIEMENS
lug,u\uify‘for&fa

i:( LMS Test.Lab Durabil on - ral g Ground ﬁ_u;‘l

LMS Test.Lab
Pivot Durability Data 15A
Proving Ground

ffERae

w R

| mreac & [1]

@ D D v | K Testiah >

Data Viewing

Channel Setup m Navigator
P 2

ﬁ Default Layout

| organize ¥

| Default List Default Pivot view

Views ¥ ‘

estlab
élnput Basket

+ Eiz Pivot Durability Data 15A
» & Computer
» [l Frontendcr

Filters: (DO... = | Rows: [DO... | Col: [Funct ~ |

Function class

DCF ID
Susp_FL:Shock Fi+Z 52
Susp_FL:Spindle_A+X | 52
Susp_FL:Spindle_A:+Y 52
Susp_FLSpindle_A+Z | 52
Susp_FR:Shock_F:+Z 52
Susp_FR:Spindle A:+X | 52
Susp_FR:Spindle A:+Y 52
Susp_FR:Spindie_A:+Z 52
Susp_RL:Shock F:+Z 52
Susp_RL:Spring D:+Z | 52
Susp_RR:Shock F:+Z 52
Susp_RR:Spindle FiaX | 52
Susp_RR:Spindle Fi+Y | 52
Susp_RR:Spindle Fi+Z | 52
Susp_RR:Spindle_M:+RX | 52
Susp_RR:Spindle_ M:+RY 52

Level Crossing

P:

10

SD

©
pux}
@
o
&
&
=
=
@
S e
©
o i

10 5

Range Pair Cycles

o
s
&
= =
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&
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Preview v |+

[“sanadorg |
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Step 5
Report & share Slfx‘g}l‘iﬁ

Simplify hardware Setup by embedding different signal conditioners
Reduce costs & increase uptime with certified distributed setup

Faster setup
by linking available sensor data to measurement software

Right-first-time tests
by on-the-spot validation of data & test quality

Work smarter
by automating repetitive tasks

Quicker delivery
by embedding complete test data in actionable reports

Report & share
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Summary

Instrumentation

Channel setup

Measure & validate

Data consolidation

Report & share
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Simplify hardware setup by embedding different signal conditioners
Reduce costs & increase uptime with certified distributed setup

Faster setup
by linking available sensor data to measurement software

Right-first-time tests
by on-the-spot validation of data & test quality

Work smarter
by automating repetitive tasks

Quicker delivery
by embedding complete test data in actionable reports

Siemens PLM Software
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General Motors
Using LMS SCADAS and LMS Test.Lab for road load data acquisition SIE%E;}IE%

End-to-end solution for road load data acquisition

Developing world-class GM vehicles

Road data gathering in tough terrain

Plug-and-go data acquisition » Despite growing use of simulation, ever-growing and challenging volume of testing
e Simcenter™ end-to-end solution lets engineers have complete control of the RLDA process

Efficient hardware, easy-to-use
software

Dedicated technical support team

Innovative tools for better brand “Since the LMS SCADAS data acquisition system is streamlined for efficiency, it lets
confidence engineering teams get their jobs done much more quickly and easily.”

John Davis, lead measurement engineer, General Motors (GM) Proving Grounds, Milford, Michigan
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Daimler Trucks

SIEMENS

Enhancing durability testing with the help of Siemens PLM Software Ingemuity for Ufe

Enhanced durability testing

Improved measurement
instrumentation and the execution
of the data collection

Generated high-quality results on
the test track
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Boosting measurement instrumentation and data collection

Forging a strong collaboration Understanding specific market requirements

» Implement full integration of test and simulation procedures
» Leverage data generated on the proving grounds

“We very much appreciate the collaboration with Siemens PLM Software,
especially the fully integrated service offered. It is not only about evaluating data;
when needed, Siemens PLM Software can provide us with the full line of services.”

Dr. Christof Weber, Daimler Durability and Bench Testing Competence Center

Siemens PLM Software



Target setting &
procedures

¢
8

Understanding
operational loads.

é

Design
optimization.
Virtual product
validation.

Physical product
optimization
& validation.

4

: . : IEMEN
Simcenter durability solutions throughout the development process S lu;,»w«‘lyffwe

é

Final product test.
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SIEMENS
Thank you! Want to know more? lngeuily for Uife

Read more Explore, share and learn

Watch videos Contact the expert

o
I
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