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What is possible . How is it possible
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Step by Step

Feasibility study
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Step by Step
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Design

Commissioning and Operation
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« Understanding and defining customer needs
 Testing goal
* Requirements
* Functionality

» Clarify cooperation form
* How should we work in the project?
* Include customer competence
» Feasiblility
 Technical possible
« Calculations/Simulations

» Concept
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Feasibility study

Feasibility

* Understanding
problem

« Torque, magnitude

Basic concept
» 3 clutches

Architecture
« “Samples per degree’
* CRIO platform

Software development
Verification
Testing
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cRIO Rig Control

Testing method standards
Level of automation

Applicable regulatory standards and directive
ATEX, CE etc.

Maintenance and calibration
Operational documentation and education

cRIO Test object Interaction

Sample frequencies
Accuracy

Sensor types

Test object stimulus




Conceptual Design
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 Drive motor, setpoint to FO 600-2700 rpm via modbus TCPIP
* IR temp on test object surface

* Torque measurement, SG full bridge (0 - 5kHz)

 Load cell connected at calibration, SG x 1

 Drive motor encoder 2048 pulses/turn + zerop DI (25kHz -
111kHz)



System architecture
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HW

PC

cRIO-9074 8 slot

NI-9264 (AO 16ch)
NI-9239 (Al 4ch)
NI-9237 (SG 4ch)
NI-9213 (TC 16ch)

GUI PC

RT

FPGA

NI-9211 (DI 6ch 500ns)

SW functions

Want to see “torque over the turn”
HMI/GUI Start, stop, graphs, logging

Network communications
shared variables

Control loops PID

Signal processing, fast control loops

DAQ, anti-aliasing filters
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Functional requirements

¥ ACTRaaS Measurement Seftware

* Etteplan Functional requirement specifieation Lo o0 oo
pretp et mome oy
3 System Features
3.1 General requirements
341 Intended use

REQ-GIU-1 The softwrae shall be used by trained and authorized technical personal to perform complete
& Etteplai messuremmeat on DUT.

312 Platforms
REQ-GPL-1 ‘The oftwaze shall be possible to run on 3 PC with hardwars constrains:
- CPUZ2GHz

Mareus Canery

RAM >2Gb
1 COM port (USB to RS23? interface can be used)
2USB ports

2 CAN interfaces

REQ-GPL-2 ‘The software shall be able to run on aperating systems:
- Windows 7

3.2 Functional requirements

3.2.1 Configuring measurement channels
Preconditions: None.

REQ-FCO-1 The user shall be able to setup all measurement chanpels used in the system. Each channel
=hall be conzected to:
+  HW Channel
*  Chammel Name
*  Calibration Protocol for sensor and measuring unit

REQFCO-2 ‘The wser chall be sble to import and expart channel configurations.

REQFCO-3 Calculated channels shall be possible to configure and used based oz physical measurement
channel: and Jogical expresions.

REQFCO-4 1s shall be possible to apply standard filfers on each channel. Such as different band pass flier
farther on.

.FCO-5 a
Saving setting REQFCO-5 Minimum highest sampling frequency shall be 10 Hz

Preconditions:
Presentation of measurement readings

REQFSS1 Praconditions None.

REQFSS2 REQ-FPR-1 All measurement charmels and data shall be presented in one scroll list. It shall be possible to
search for a specific channe] in 2 textfield.

Logging of m REQ-FPR-2 Four extra graphs shall be in the GUL These graphs shall be able to present rmaxizmm 10
Preconditions channels in esch graph. It hould have one common uzst scale.

REQFLO-1

REQFLO-2 Mezmurement Syotem Fencional Requvement Specifeanondec
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Software development RT
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Software development RT
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Software development FPGA
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Software development FPGA
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Software development Host
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User interface

v

2014-03-12 | 07:37:07 141 H H
| Clutch Friction-discs Test Rig
System Status
2014-03-12 07:36:30: Successfully connected to the test rig.
2014-03-12 07:36:39: Test execution started.
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B stop Test Bxecution

Test information

ID Unit Under Tes

uuTID2

Degree offset

[ ]

Total Test Time (Current) Total Test Time (Current)

0,4 minutes 0,4 minutes

Total Test Time (History) Total Test Time (History)

CE— o —

Test settings

1D Unit Under Test 3
E
Degree offset
240°
Total Test Time (Current)

0,4 minutes

Total Test Time (History)

Ce—

Setpoint: Total Test Time (Target) Max Log File Size Sample only each tenth rev.?

>

Reload Settings & Save Settings i et Test Times

Test Progre:

[IR Position 1] Friction-disc Surface
[IR Position 2] Friction-disc Surface
[IR Position 3] Friction-disc Surface
[TC Position 1] Air out

[TC Position 3] Air out
[TC] Airin

[Strain Gauge 1 Mean Value] - Momentum
[Strain Gauge 2 Mean Value] - Momentum
[Strain Gauge 3 Mean Value] - Momentum
[Strain Gauge Ref. Mean Value] - Force

rque on Clutch Springs

17,73°C
18,56 °C

2021°C

19,61 °C
2025°C

360,25 Nm
422,06 Nm
258,33 Nm
1140488 N

Emergency system ok?

Connected to target?

Acquiring data?

Strain Gaugel [N
Strain Gauge2 [
Strain Gauge3 [
Strain Gauge Ref.
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Commissioning &
Verification
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Documenation & hand over

OPERATORSHANDEOK

g Etteplan ACTRAAS

3 GVERSIKT
Det hir kapitlet beskriver den del av anl3ggningen som ingari avtalet mellan Et-
teplan och Volvo. Provvagnarna 3r inte en del av avtalet med Volvo och besk-
rivs inte. Instruktioner for provvagnarna ingr inte heller | beskrivningen.
Elektriska kontakter och anslutningar av luft- och glykolkretsar samt dess hand-
havande beskrivs under respektive avsnitt i kapitel 4, Handhavande.

3.1 ACTRaaS
ACTRaaS 3r en testaniSiggning for provning av utrustning under vanerande kii-
& Etteplan matférhalianden. Provyagnar prepareras i lokalen, utanfér ksmmaren, pa prepp-
_— Istsen. Denna plats 3r skyltad och forsedd med elektriska anslutningar.

Aute mede
I auto mode viljer op
detta automatiskt, férb
téren och ger god funki
fér &n temperaturragula

Manual mede
| manual mode viler ¢
figkt, pump, virmare, k
tal, men forutsatter att
temperaturer b5t undvik
Kontrol]

Dehumid
Dehumid mode finns €
med vime. Fér att re
‘san behéver en annan 1
funktion som kallas "Sp
sdnka daggpunkien pa
nuslt arbete Sn auto-m

. _

Det slektriska grinssr Bl 07, oversikt av ACTRSSS stanisggning
kammaren. HMI med ¢

hantera styr- och mats Regleringsmoder
dess kratsar.
gl ACTR3S testanlsggning & uppbyggd att handhas i regleringsmoder. Regle-
fingsmodema kan anvandss | autolsge sller manuelt lsge. Det finns Sven ett
avfuktningsiage for temperaturregulatorn, dehumid mode, se 3.1.1.3.

Sid 14 (54)
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 Quality high speed
measurement, processing
and control, very fast loops
possible in FPGA

* Rugged, reliable,
deterministic, (like PLC)

 Flexible reconfigurable hot
swappable big variety of 1/O
modules available

* Easy and effective to use,
one platform fit a lot of
different applications.

» LabVIEW




High performance fieldbuses
Industrial Ethernet

cRIO price

NI Veristand in test cell development



Questions



