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IABG Business Segments & Customers
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Advanced Landing Gear Test Cell

Bl : Testing Goals

» Landing gear vertical dynamics
- with fixed drum
- with free rolling wheel
» Braking Maneuvers with controlled vertical
loads
at initial speeds values
at initial speeds with obstacles
at initial speeds with synthetic road excitation
“““ . » Brake System interaction during

landing/taxiing maneuver with measured
road excitation

Analysis of:
Shimmy & Gear-Walk
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> Rolling during landing/taxiing maneuver
with synthetic lateral excitation of the
wheel
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Automation Platform Requirements

» Applicable standards EN ISO 9001 / DIN EN 9100

» A modular platform assignable to similar applications
(for customers and IABG)

» Possibility of specimen-models integration

» Consistent tools for test rig applications and further
developments

» High scalability of software functions

> High personal and machine safety level



Automation Platform based on NI Toolchain & HW
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% = Test Cell Signals

L = Specimen Loads &
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S  Specimen Model Design & Implementation

Test Cell Automation

NI PXI Real Time HW
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NI VeriStand

LabVIEW :
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IABG Automation Platform Solution for
System & HiL-Test Rigs

NI DIAdem

Quick location of data

Customized GUI st i © e anaysis

report generation

NI LabVIEW NI VeriStand

« Customizabl + configurable data
DUT UngolrrlT:Iezr?aci acquisition & logging

2 « Testb h * model integration

Landln? Gear Csfm(ﬁnc . alarming
Test Rig Fuvsv?nage 5 o
g WINEMAN INERTIA
Flaps

etc. . * Customer defineabel

tests ...
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* i . 4, DUT Control Load Actuator
“ﬁ/ | DUT Model | Control

Fieldbus / Dedicated Lines / Analog Lines / etc.
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IABG Automation Platform Solution for Model Integration
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IABG Automation Platform Solution for
Human Machine Interfaces

e e | » Application specific HMI
= F i E | £ (LabVIEW environment)

= = = » Customizable Workspace
o = = 41 : | == (VeriStand environment)
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Integrated Function based on NI VeriStand Framework

» Alarm Management & Real-Time Procedures

» Embedded Data Logging

> INERTIA Test Editor from Wineman

» Signal Calibration

> And more...
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| Ramped Sine
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5 Clutch Close
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=1 Revision History
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1] Control
# TestRig/DMA
# Landing Gear/Steering
] Other

) Local Variables
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Dissble  Enable  Inficste Mormal  Ack  Unack Bt
zem Hame Vaiue | Stehis | Channel | Path Low Figh |Delsy [Mode | Stste | Promty |  Adion | a

User_Brake_Pressure_Alarm | 0,00 10/Specimel Targets/Con| 0000 bar_| 10,000 bar] 0,000 | Nomal | Enabled | 0 EStop_Procedure
User_Brake_Pressure_Warmin 0,00 || 107Specime] Targets/Can| -5,000 bar | 5,000 bar | 0,000 | Nommal | Ensbled | ©
User Buffes_Alarm 2632 10/Specimel Targets/Cor v Fitop_Procedure
User_Buffer_Waming 353 | [10/Specime] Targets/Con| - T
Uer_Shack_sksorber_Alarm | 0,00 10/ Specimel Targets/Can] - 0 Fetop Procedue
User_Shock,_absorber_Viarmin] 0,00 TG/Specimel Targets/Con] -5 v
User_Tire, Deflection_Alarm | 5,00 10/Specimel Targets/Car| - v Fstop Procedure
User_Tire_Deflection_Warmin] 0,00 10/Specimel Targets/Con| -30, ] 0
User A Aln 0T Aem__[0.00 O/ Auhary] Targets/Con| D000V | 10,000V | 0000 | Nomnal | Ensbled | 0 Fitop Procedure
User_Aus_AIn 01 Wizrming | 0,00 10/ Ay Targets/Con] 5000V | 5000% [ 0000 | Nomnal | Ensbied | 0
User_fucs Aln_02_Alam | 0,00 10/ Aunbiary] Targets/Can]| G000V | 10,0007 | 0,000 | Nomnal | Enabled | © EStop Procedure
User_Aus Aln 02 Werming_[0,00 0/ Auusiry] Targets/Can] 5000V | 5000V | 0,000 | Nommal | Ensbled | ©
User A Aln 03 Aam__[0,00 10/Auaryi] Targets/Con] 0000V __| 10,000W | 4,000 | Normal | Enabied | 0 EStop_Procedure
User o Aln 03 Vieming_[0,00 10/ Auheryd] Targets/Con] 50007 _| 50007 | 0000 | Nownal | Enabied | 0
User_ues_Aln 0% Alarm [ 0,00 10/ Auriharyi] Targets/Con| 000V __[ 10,000¥ |00 | Normal | Enabled | 0 Estop_Procedure
User_fure_AIn_04_Waming | 0,00 10/Ausshary| Targets/Con| -5,000V_| 5,000V | 0,000 | Nornal | Enabled | 0
User ACC 1 Alsrm 000 10/Specimei Tarqets/Con| 30000 | 30000 (0,000 | Nowmal | Ensbied | 0 Fstop Procedure | ¥

o (== | = [@)
Initisl Mode: | Auto v Initial Mode:  Auto -
e Q& e O a




Integrated Models in NI VeriStand Framework

» Aircraft Simulation by HiL-Model (Model)
» 3D Coordinats Transformation (Model)

» Machine & Hydraulic Feedback Control (Model)
> Test-Rig Management (Model)

> Filters, Signal scaling and Crosstalk (Model)

(¢ NATIONAL
’ INSTRUMENTS'

Fx_out 3 t
e — e S g
BE G Moty on
F fBe]]

ppppppp




Integrated Tools in NI VeriStand Framework

» Test-Rig Status Logging in Console (Custom Device)

» Post-Mortem Analysis (Custom Device)
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» Calibration Tool (Workspace Tool)
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Implementation

Automation Platform Requirements

» Applicable standards EN ISO 9001 / DIN EN 9100 /

» A modular platform assignable to similar applications /
(for customers and IABG)

» Possibility of specimen-models integration /

» Consistent tools for test rig applications and further /
developments

» High scalability of software functions /

> High personal and machine safety level J
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Next Steps

> Embedded CMS with NI Safety

» Decentralisation of Control & Monitoring
System

» Separation of System Control and HiL-
System to give scalable solutions
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Summary

AERONAUTICS

The Automation Platform for Landing Gear Test Rigs
> IS based on VeriStand as core

> provides extension capabilities for customer specific
requirements

» offers a powerful & flexible solution for Aeronautic
System Test Rigs
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