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(1) Bell MissionLink® - Customer-Centric HUMS Data
Analysis Tool Development (5% :Bell)
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(3) Abnormal Derivative Frequency for Sensor and
Wiring Prog nostics (%% % :HRL Laboratories, Boeing)
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(4) Analysis of UH-60L/M BLACK HAWK Fleet Usage

in Support of a Partial Usage Spectrum Update
(3% & : Sikorsky, US Army, Vencore)
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(5) Establishing Rotorcraft Component Fatigue Lives
using SUMS Data and a Partial Usage Spectrum

Approach for the UH-60L/M Blackhawk
(%% & :Sikorsky, US Army, Vencore)
o A—t—T-EZAYUTIZEBUH-60TTA M ARGRS LEHIOER
—ARMXTIE, LO—LBEOBRIATOLRITDONTRESN
« D)TAHLLI—L
—EFEEADEEDOKREVLIO—LA
— LR, BixFEEAVS

JYT4hIL - LO—L (B
fidEd
]
47
fiE []
gl L
BZERIT5IEL
KERLT
MELS—L (RO UT%)

OIN|O |01 [N = (H

3. HUMSIZBH3 55EE

- FHEIRST
—POLS—LARODNIRITHER
—UH-60M (3#%) . UH-60L (4#%) T
— AT DI0% L £ % IF L< 5Bk

« NAOvrEERYRE
—NAOYMEERYREZTIZ I/ MARINS LEER
—LP—LEETINTIVALICESREMERELLE
——8OLO—LERE. ME IR —H

18



3. HUMSIZR§ 9 558 =

- BEMGEZFGOEL
—UH-60M: BELWLN T =2 —/ D EFREI & AV
S TORRAVKR—RUNMIBVWT BEFEGHER
—UH-60L: —E D2 T4hIL - L —LOFMEEIE AN
=>—HORMRIAVR—RUMIBWTIEFFEGMNED

N UH-60M
AvR—F b %%Life Change 5S4 Lo—LOE
MRUY I F-T5X5 0% 1504 T BLIGIELONARAE <BD
MR ¥ 7 F 233 T BLLIELOHEAKE D
MR/\ T +183 . BLWLSIELOEIEAKE E
MRS 7 17  GAGKEEM
. _ T REOINENED
MRRTwsaFL—F +4 RO A
T REDOH AL ED
MGB/N\ <4 +36 242 L OEIA A
- UH-60L
IvR—F Tk %Life Change 554 h - Lo—LOE
MR ¥ I bk - THRTFUHE +44 . NA = NV Y RBIOEE HVE
N T BLLSIELOBENED
MR> ¥+ +6 - EEQBAED
MRAT 5 5 BT, AELoNALEN
T REDEEANE < Eb
MR% 2 20 BERE £ BIEDEIA A
. — RE DA AIER
MRZT v >aTL—F 0 312 L RUBEATRGT (BEE) OIS A
. BROLS—LOBAKNNE < Fb
MGBAY SV Y 16 Bl L OBl A w

3. HUMSIZRE 3 5=

(6) Maneuver Generation for Regime Recognition
DeSign and Validation (sx=. Spire Innovations, NAVAIR, Sikorsky)
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(7) A Real Time Scheme for Rotating System
Component Load Estimation using Fixed System
Measurement (%%Z%E: Georgia Institute of Technology)
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(8) Learning Operating Conditions for Gearbox Health
Monitoring (33 % : Rochester Institute of Technology, US Army)
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(9) Rotor Blade Displacement and Load Estimation
with Fiber-Optical Sensors for a Future Health and

Usage Monitoring SVStem (%% : Technical University of Munich)
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4. Dynamics.”Crash Safety|Zf89 %388

5 EINEZETIEL, Dynamics(ZB89 %SessionT2744% . Crash SafetylZB89 %
Session T DX M FERINT=,

Dynamics|ZBid i — & (k¥

No. WX BRI RRE

(1) [Numerical Evaluation of Gust Loads on Tiltrotor Leonardo Helicopters
(2) |A Comprehensive Aeroservoelastic Approach to Detect |Politecnico di Milano

and Prevent Rotorcraft-Pilot Coupling Phenomena in
(3) |Aeroelastic Stability Analysis of Stiff-in-plane Hingeless [US Army
Rotors
(4) |Aeromechanical Loads on a Mars Coaxial Helicopter University of Maryland

(5) |Modeling, Development, and Testing of Fluidic Flexible |Pennsylvania State University
Matrix Composite Blade Dampers
(6) [Helicopter Rotor Infield Tracking with a Trailing-edge flap [University of Alabama
and Adaptive Closed-loop Regulator
(7) |GRC1: An Advanced Five-Bladed Bearingless Main |Airbus

==3
Rotor - Dynamics and Acoustics from Draft to Flight ZK%E‘ N
Test TS
(8) |Active SARIB: a New Generation of Suspension for Airbus
Helicopters
(9) |Achieving Near Zero N/Rev Vibration with Zero-Vibe™  [Sikorsky
Technology LORD
US Army
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Crash Safety|Z B9 55X —&

No. XAV RKRE
(1) |Evaluation of Lumbar Load Criterion Based on Test Data [BAE Systems
and Field Performance Results

(2) |Anthropomorphic Test Device Response in Vertical [FAA ANIRL
Drop Tests and Sled Tests TN
(3) |The Evaluation of Anthropomorphic Test Device NASA

Response Under Vertical Loading

(4) |A Novel Zero/Zero Active Safety System for eVTOL Active VTOL Crash Prevention
(5) |Preliminary Assessment of Bird Strike on Low Noise NASA
Rotor Blade Sections

(6) [Strength Evaluation of a Sliding Helicopter Fairing/Door |Airbus
Subject To Load and Impact Velocity Interaction

4. Dynamics.”Crash Safety|Zf8d3 %% ®

GRC1: An Advanced Five-Bladed Bearingless Main
Rotor Dynamics and Acoustics from Draft to Flight

Test
(33 : Airbustt)

® HLOLSKARTYU T LR AL -A—4—(GRC1 A O—4—) & ELT-
BLUECOPTER™ Demonstrator IZH [T 2EEHFEFRETDBN RV, RITH
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Lead-lag Damper
%

Rotor hub Flexbeam Rotor blade
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(IBTL—FHZ4K)

TL—Rk = =
BLUECOPTER™ Demonstrator 324

(EHRITFEEERSYSIA)

. Dynamics.” Crash Safety|-B§9 % &

—EC135 T-ipf:am-‘mt'ml 3
= s e — # Flight Test: Level Flight (MTOW)
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o« 11% reduction I = = = 5
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= e i E e
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x = = : =
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£ 5000ft, ISA 1 ; : o o | =)
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-4 | —
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e E L
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ICAO APPROACH (CHAPTER 8.4.1/ 8.4.2 Certification Noise Limits)
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Anthropomorphic Test Device Response in Vertical

Drop Tests and Sled Tests
(365 :FAA)

& NEREHEFokker 28D v E U RITEREWingboxER D& & & & L -t 3t (A (B
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wirEE DMK

Test 1
0]
Ilnstration shows a f‘(”
forward facing seat ’,_.nt
/4 2
— Inertial load shown by
Fokker 28%%5‘5 amow { - X
gl ¥ Yow Rugle ox Left
F—#530G E—418.4G
. (Er%EE30ft/sec) (EgEE42fsec)
. ({ n Tume
Tl Test Pulse simulating 0 ~ T g
- Asrcraft Floor N '
Deceleration -Time i
History 1 }
Deceleration k J’ yd
" N
ty=Rise tume The ideal pulse is 2 symmetrical isosceles triangle
A V= Impact velocity
i Ei =
f 3 FAAIZ# I+ 3 EERE DB ER D S
——— o = U ] (Part27/29)
= e 3'. -

(EHRITFEEERSYSIA)
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ATD Layout
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% T BRI

Parameter | Planned Fomtm'd ng.bc =
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52 up
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Exhibitor
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Active VTOL Crash Preventlon Ltd
Advanced Rotorcraft Technology, Inc.
Advanced Torque Products ..
Advanced Turbine Engine Company (ATEC)
Aero Dynamix, Inc.
AHS International — The Vertical Flight Society
Airbus..

Amerlcan Aerospace Controls Inc
American Helicopter Museum ..
American Institute of Aeronautics and Astronautics (AIAA) .
Angelus Corporation*.
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PCB Piezotronics, Inc. .. ... ...
Pennsylvania State University.
QuesTek Innovations LLC*......
RENK Systems Corporation .......
Rensselaer Polytechnic Institute
Robertson Fuel Systems .. ........
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(43th European Rotorcraft Forum)
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434 ERF {8 ERF="

European Rotoreraft Forum

FfERAR: 2017469128 ~16H

215 (MRFER) /IR KF(9/12~15)
(LZR%) Leonardo Helicopters (Vergiate Site)
Final Assembly Line and Flight Line

28t SFTE (Society of Flight Test Engineers) & #t & TR S 1=,

oy ——

SS/IHKE Leonardo Helicopters (Vergiate Site)

ki

Powering your potential

431 ERFIBE SRF—"

BREE 2%

Politecnico di Milano 16fF
University of Glasgow 6ff

N il
PFR R 6%

iversi %
‘ DLR German Aerospace Center 1444:‘ University of Maryland 6

Georgia Institute of Technology ~ 4fF
University of Stuttgart 4fF

= s
Leonardo Helicopters 144F =z 1285§/£ii

AIRBUS Helicopters 8t
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43 ERFIE

European Rotorcraft Forum
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FLIGHT MECHANICS
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TEST & EVALUATION
STRUCTURES & MATERIALS
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SIMULATION & TRAINING
AIRCRAFT DESIGN
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AVIONICS & SENSORS
AIRCRAFT SYSTEM
OPERATIONAL ASPECTS
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1st PLENARY SESSION (Helicopter Emergency éRF__;
Medical Services (HEMS) in Disaster Relief)
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HFXFER (No. 574 The overview of new carbon propeller . ;
development for 32kg Gross Weight Agricultural ERF=
Multicopter (Octocopter)) (33 : Korea Aerospace Research) e
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A FEIR (No. 609 Aeromechanics of Self-Twisting Blades in @'Ei:b

High-Speed Slowed Rotor Flight)
(%2 : Univ. of Maryland)
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high speed configurations)
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IAFFER (No. 593 Clean Sky 2: Exploring new rotorcraft i
high speed configurations) (f&x) éRF—’J
(53R : AIRBUS Helicopters) e R e

RACERIZDWT TR iR EHiE RE R
1. FEDOERICEYELBRSAT Vv TrDIRTIAAVDHERIEICIRELINESH
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ORSTHEEEIZHEN LGN EFERLT-.

_ Inboard X
S Fig. 21: Explored settings of tip wing gap and lower
05 wing dihedral.

angular
e

axial

\Ei

Fig. 14: Comparison of angular and axial
movements (normalized) at inboard coupling for
several flight load cases.

Pitching moment coefficient

Fig. 26: Scale 1:1 wing and propeller at RUAG
Aviation Emmen Wind Tunnel

angle of attack ()

Fig. 23: Complete HC pitching moment as function
of the angle of attack (wind tunnel resuits)
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HFKFHER (No.572 LIGHT HELICOPTER DEMONSTRATOR WITH HIGH- é)Q—Fi—’J .

COMPRESSION ENGINE: FLIGHT TEST RESULTS)
(%3 : AIRBUS Helicopters)

otorcraft Forum
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HFTHR (No.572 LIGHT HELICOPTER DEMONSTRATOR WITH HIGH- éR :
COMPRESSION ENGINE: FLIGHT TEST RESULTS) (#&) F
(¥ : AIRBUS Helicopters)

craft Forum
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INSTRUMENTS FOR FLIGHT GUIDANCE IN HELICOPTER NOISE
MEASUREMENTS) (%3 : NLR Netherlands Aerospace Centre)

otorcraft Forum
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Rotor Using the Multiple Swashplate System)
(%R : DLR German Aerospace Center)
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Figure 7: Change of ;’:;; Tﬂ:‘;:;;?rev phase sweep - ‘
6 120 d):.séleg 240 300 3

f. Hz - (dF=3.125 Hz)
Figure 20: Narrow-band spectra for the baseline case
and both MN cases in comparison.

Figure 12: Effect of 4-6/rev HHC on Iy, 5 at high
speed flight (u = 0.345).
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Motor "‘

Cabling

Power Converter

Figure 1. Electric tail rotor basic configuration

Fit, form and function compatible with AW139 TGB
Quadruple electrical redundancy, 45 kVA nominal rating per
section
Weight of active <50kg
materials
Nominal rotational speed | ~1500 rpm
Nominal torque >1 kNm
(continuous)
Peak transient torque >2 kNm
Electrical supply 115V, 400 Hz 3-phase, 180 kVA Figure 9. Block diagram of complete ETR electrical system
(supply constraint) showing the four isolated supplies
Method of cooling air
Table 1. Outline requirements for ETR machine

© 2017 Kawasaki Heavy Industries, Ltd. All Rights Reserved B Kawasaki
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Figure 26. ETR machine installed on the tail fin of the iron bird,
along with the pitch actuator and operating mechanism. A
hub equivalent mass is fitted to the ETR shaft in preparation
for resonance testing

Figure 29. The ETR machine running on the iron bird rig

Figure 5. General view of UK grooming rig
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2. The Army’s Vision for Future Vertical Lift
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. The Army’s Vision for Future Vertical Lift

Future Vertical Lift FoS

= Cockpit e Requtremen‘ss + Sustaining
+ FACENCA - Reduced overnead  All Air Vehicles have common... - maintaining
= Training = Mission flexibility + Repair parts and components
Capability Set 1 Capability Set 2 Capability Set 3 Capability Set4 Capability Set5
Mlsslor‘ls Mlssmns Mlssmns Mlssmns Missions:
Reconnaissance Reconnaissance/Attack Mine/Counter Mine MEDEVAC + MEDEVAC
+ Attack + Security + MEDEVAGC « Ar Assault + Air Assault
+ Security + CCACAS + Air Assault » Logistics + Logistics
+ CCA/CAS *+ MEDEVAC + Logistics « HADR + HAIDR
+ Surface Warfare * Surface Warfare + HADR « Amphibious Assault + Amphibious Assault
+ Direct Action + Direct Action + Amphibious Assault + NEQ + NEO
+ Maritime Interdiction + Anti Submarine Warfare | . NEO
Operations « CSAR
+ Maritime Interdiction
Operations

+  Mine/Counter Mine

Army * Armmy *  Amy

Marines * Marines *  Marines

US Special * US Special Operations | *  US Special Operations
Operations s Navy *+  Navy

Navy

Coast Guard

(DHS)

FLRAA
UH-60

Hi#: “The Future of Vertical Flight” Vertical Flight Society, March 21, 2019
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* 2. The Army’s Vision for Future Vertical Lift

FARA CP Update
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* 2. The Army’s Vision for Future Vertical Lift

Army CS1/Future Attack Reconnaissance Aircraft (FARA)
FARA CP Requirements
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2. The Army’s Vision for Future Vertical Lift

Army CS3/Future Long-Range Assault Aircraft (FLRAA)
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82 : Lockheed MartinttHP
https://www.lockheedmartin.com/en-us/products/sb1-defiant-technology-
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No. Title Company

(1) |Enabling Technology for Sustainment of Navy Aircraft US Naval Air Systems Command
Structures

(2) CH146 Structural Usage Monitoring Bell

(3) |Progress Towards Autonomous Structural Health Management | Sikorsky, a Lockheed Martin Co.,

US Army FCDD-AMV-E

(4) Dynamic Time Warping to Quantify Structural Maneuver LLC,
Variability US Naval Air Systems Command

(5) Paint Additive/Non—Destructive Interrogation (PANDI) System Physical Optics Corporation,
for Early Detection of Corrosion US Army

(6) Interacting Multiple Model Algorithms for Rotorcraft Regime Georgia Institute of Technology
Recognition

(7) | Novel Diagnostic Metrics for Regime Recognition Verification Georgia Institute of Technology
and Validation

(8) |Probabilistic Active Sensing Acousto-Ultrasound SHM Based on | Rensselaer Polytechnic Institute
Non-Parametric Stochastic Representations

(9) Uncertainty Quantification of Guided Waves Propagation for Rensselaer Polytechnic Institute

Active Sensing Structural Health Monitoring
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No. Title Company
(10) Evaluating Analysis Methods for Legacy HUMS Data IMP Aerospace and Defence
(11) | Spectrum Reconstruction for Oil Cooler On Condition Monitoring | US Army AMRDEC, 24
US Army ERDC
(12) Diagnostic Features from Aircraft Propulsion Bearings in US Army Research Lab,
Accelerated Aging Experiments Rochester Institute of Technology
(13) | Model-based Engine Health for Turboshaft Engines with Limited | GE Aviation
Instrumentation
14) Vibration and Acoustic Emission Characteristics of a Gearbox US Army Research Lab, B
Following Loss of Lubrication NAVAIR
(15) | Low Computational, Nonlinear Component Trend Analysis GPMS Inc
(16) | Real Time Rotor Component Load Limiting via Model Predictive | Georgia Institute of Technology
Control
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Progress Towards Autonomous Structural Health
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Probabilistic Active Sensing Acousto-Ultrasound SHM
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Spectrum Reconstruction for Oil Cooler On Condition
Monitoring (3£%%: US Army AMRDEC, US Army ERDC)
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Vibration and Acoustic Emission Characteristics of a
Gearbox Following Loss of Lubrication

(%% & : US Army Research Lab, NAVAIR)

o FVYRYIRDFEBEKIIERERICODEMNDMN, A/OYRADISURAIY AT A

IWDBED/AEBDESEITTIE AMIILDRAVGE ZRITEEL,

+ ZCTIGBERRELTRAMBERML . SERAERRL, AL LFREBOMB]E
WELIHERD2EEEAEL T, ThTHAELIVMDS(HUMS O —18) D Ml &t T

FHAZ1T o1,

- HROBR.AERDEFESNRBELRDERZENMENCEEMHEREL-, T, &Y
EAEDWVTNIZENTHRATESN . MAFHATHIENEELNEEHERLT =,

14

63




3. HUMSIZR§ 9 5=

- g
e .l ?“ |
2. ’; ;ou
5 s "\ §08
EIE IR [ i —
] i | -
0 o ™ - ’s % %0
Elapend Tme (min) Test Elapsad Time (minutes)
In3® 5t AETY (B LY 3 )

3. HUMSIZR§3 %= )

Pk

o EEEMAITRELNTLEN, SEEIXFICSHMIZET2HRAZL EEBERANOL
—t—CEZA) T ICETAEMIEETETIEBEED TS EFERELT-,

o FRUNDEZZIDTEMIZDONTIE, FIZKETIEI TIZEEIZR >THEY., —ED
HREAZEIFOLN TN EMNEAZ T,

* HUMSIZMRZEHDSA T -H A4 9)L- AR MEEBIZ DAL EMTHY ., SEBERIZENT
H HUMSIZHRLTETET HEANTRYVEODENHDEEZ S,

‘ Vertical Flight Society

16

64



HERNE

4. Dynamics.”Crash Safety(ZBi¥ 55&
5. BiTRRMEN

JIGETXKEAR4
e &

BEAR

4. Dynamics.”Crash Safety|-B8¥ 5% H

65




4. Dynamics.”Crash Safety|Zf§9 %558

Session TOH DRI MNFERINT=,
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Rotor Components Static Substantiation
Process

(5) | Experimental Strain Measurements of
Highly Curved Blades

Univ. of Maryland

(6) | Effect of Ground Proximity on the
Regressive Lag Mode during Ground
Resonance: An Experimental Study
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Madras
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(1) | Adaptive Frahm for Variable—Speed Rotor | ITT Enidine KR es
Helicopters THAAN
(2) | H160 Dynamics Development: Setting New | Airbus
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(3) | Prediction of AW609 Rotor Loads by Means | Leonardo
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and Composite Material Designs of a UAM
VTOL Concept Vehicle
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(1) | Evaluation of Composite Energy Absorbers | NASA
for use in UAM VTOL Vehicle Impact
Attenuation
(2) | Evaluation of Impact Energy Attenuators NASA
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System for VTOL Aircraft
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US Army
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(6) | Evaluation of Collisions with Small
Unmanned Aerial Vehicles and their
Consequences to Rotorcraft

Technische Hochschule
Ingolstadt
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Adaptive Frahm for Variable—Speed Rotor Helicopters
(3% :ITT Enidine)
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Computer /
Algorithm

‘Weight
Item English | Mefric =
(Ib) ™)
Total Frahm Assembly 6.98 1.3
Vibration I

Auxiliary Mass 1.54 6.9 Controller
Actuator 1.13 5.0

Effective Actuator Mass (~1/2) 0.57 2.5 E2. E50in
Cantilevered Beam Mass 5.86 26.2

Effective Beam Mass (~2/3) 3.91 17.5
Vibration Source 425 19.0
Frahm Structural Frame Members 431 193
Total Frahm Dynamic Mass 2.10 9.4
Total Support Structure Mass 13.03 58.4
Dynamic/Static Mass Ratio 16%
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Evaluation of Impact Energy Attenuators and Composite Material

Designs of a UAM VTOL Concept Vehicle
(33 :NASA)
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Exhibitor
Acellent Technologies Inc.

Booth #  Exhibitor Booth #

Active VTOL Crash Prevention

Advanced Rotorcraft Technology, Inc.

Advanced Torque Products

625 FT Technologie: 725
824  Gastops 416
311 GE Aviation 210

525  Georgia Tech School of Aerospace Engineering....

Advanced Turbine Engine Company.

Aerogear Telemetry,

807  Hutchinson Aerospace
825  Huys Industries Limited

Airbus

117 ITTEnidine.

Altair Engineering, Inc

121 Jaunt Air Mobility

American Aerospace Controls Inc.

American Helicopter Museum

Kamatic:

Laser Technology, Inc

American Institute of Aeronautics and Astronautics (AIAA)
AMETEK Airtechnology Group Limited

AnaLectro Technical Rep., LLC

Leonardo
LORD Corporation
Luminati VTOL

Angelus Corporation

M4 Engineering, Inc.

Applied Avionics, Inc.
ATF Aerospace

Napoleon Engineering Service:
NASA Revolutionary Vertical Lift Technology

BAE Systems

New Hampshire Ball Bearing, Inc

Bell

NEXA Advisors

BETA CAE Systems USA, Inc.
Boeing Company.

Pennsylvania State University
Pentagon 2000 Software, Inc.

Boeing HorizonX / NeXt.

Piasecki Aircraft Corporation

QuesTek Innovations LLC

Calspan Systems Corporation
CEROBEAR GmbH.

RENK Systems Corporation

Collins Aerospace

Rensselaer Polytechnic Institute

Continuum Dynamics, Inc.

Dassault Systémes Simulia Corp.
Davidson Fabricating

Romax Technology
SAE International

Sikorsky, A Lockheed Martin Company....

Dayton T. Brown, Inc.

Survival Systems International

Defense Systems Information Analysis Center (DSIAC)

Dl Labs

Triumph Group, Inc.
Turkish Aerospace

East/West Industries, Inc.

University of Maryland

Eaton Aerospace
ESTECO.

US Army Research Laboratory
US Naval Academy.

Fatigue Technology, Inc.

Vertical Flight Society

FCl Aerospace

Federal Aviation Administration

ViewTech Borescopes
Vinati SRL

FLIR Surveillance Inc,

West Coast Industries
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Airbus
¢ T —RDHTETIEHEL,

5. Bt RN

T DB IARA—T—

@ Piasecki Aircraft . Turkish Aerospaceh H &

PIASECK] AIRCRAFT

o Inherently Safe
e Efficient
® Reduced Cost
Low Noise
® Low Risk

Piasecki Aircraft Turkish Aerospace
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ERFSIN3RE

(44th European Rotorcraft Forum)

2019%9H11H
NBETEHRET  BA %T

B Kawasaki
Powering your potential
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44t ERFIE S

FRMED . AS>4 FILT b~
BA{ERAR] : 201849H18H~21H
215 (ARER) TI/LT FIRIKZE (Aula Conference Centre) (9/18~20)

(T#HRF) GKN Aerospace (Fokker Aerostructures in Papendrecht)
X[& Logistic Centre Woensdecht

FILD RIRKE Fokker Aerostructures in Papendrecht
(Aula Conference Centre) (E&(EGooglek DEIA)

B-E Kawasaki

Powering your potential

© Kawasaki Heavy Industries, Ltd. All Rights Reserved

44 ERFHlIE S

s SR ELER . FEH

EBREHE 2%

Georgia Institute of Technology ~ 6fF

AT 10%

Politecnico di Milano 4fF

Nanjing University of aft

DLR German Aerospace Center ~ 9fF
Aeronautics and Astronautics

NLR Netherlands Aerospace
Center

10fF

£1244%

AIRBUS Helicopters 101F

B-E Kawasaki

Powering your potential

© Kawasaki Heavy Industries, Ltd. All Rights Reserved
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BX 2% —

027 3%
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“ERE—

European Rotorcrait Forum

1244

ing your potential

44t ERFHIE

S SRR . DRI

ERF

European Rotorcrait Forum

AERODYNAMICS

FLIGHT MECHANICS

AIRCRAFT DESIGN

TEST & EVALUATION
UNMANNED ROTORCRAFT
SIMULATION & TRAINING
SAFETY WORKSHOP

DYNAMICS

ENGINES & PROPULSION
ACOUSTICS

OPERATIONAL ASPECTS
STRUCTURES & MATERIALS
SYSTEMS, AVIONICS & SENSORS
CREW STATION & HUMAN FACTORS

HUMS & MAINTENANCE

25

F£1244%
\

20

25

30

Powering your potential
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Keynote Speech Fast Rotorcraft in the Clean e
(1/2) Sky 2 Programme (Clean Sky JU) méRP’J

Clean Sky 2 7005 /(CO,. NOKRUBEEKR) (C15RDEFHEVHE
K& U TNext-Gen Civil Tilt-Rotor [NGCTR] (-« /)L b - O—45 —#%)
(Leonardo Helicopters)& U Rapid and Cost-Effective Rotorcraft
[RACER] (O>/\J> K - AL) (Airbus Helicopters)h BTN TLY
1Zo

NGCTR RACER
(T« h-O0—52—8) (a8 HUR-AL))

B-E Kawasaki

Powering your potential

© Kawasaki Heavy Industries, Ltd. All Rights Reserved

Keynote Speech |Fast Rotorcraft in the Clean =l W
(2/2) Sky 2 Programme (Clean Sky JU) méRF’J
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Local airfield g I e - |I Helideck & § <
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UAS;Unmanned Aircraft System
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© Kawasaki Heavy Industries, Ltd. All Rights Reserved
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ﬁﬂ:g‘%ﬁﬁ Impact scenarios for collisions with unmanned —_—
(#%No. 5) |aerial vehicles and their consequences to ERF—"
(1/2) rotorcraft(Tech Hochschule Ingolstadt)
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ﬁﬁg%ﬁi Impact scenarios for collisions with unmanned —_—
(;#%No. 5) aerial vehicles and their consequences to éR,:i
(2/2) rotorcraft(Tech Hochschule Ingolstadt)
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ﬁﬂ:g‘%ﬁﬁ Design space analysis of an autonomous —_—

(:#%No. 59)| aerial crane VTOL concept with a detachable ERF—

(1/2) airship envelope(Yamato Holdings Co., Ltd.)
WIROER X MDDz, eVTOLWBEII U TCEWZER L. Bt

1X9 B> X7 /s(Self-Container-Handling Aerial Crane, SCHAC))(C
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Self-Container-Handling Aerial Crane (SCHAC) concept
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ﬁﬂ:ggﬁi Design space analysis of an autonomous e
(7#No. 59)| aerial crane VTOL concept with a detachable éRFjJ
(2/2) airship envelope(Yamato Holdings Co., Ltd.) :
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= Conventional Mast-less disc ﬁ%ﬁ
= | airship envelope

Model Goodyear GZ- Based on
| 20 Elyon, et al. (2016)
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— / ;{rir:stand (circle with (square with
{ radius of 10.5m)  12m each)
Mooring zone for conventional airship Volume 206 m? 168.1 m?2
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ﬁﬂ:g‘%ﬁﬁ Isomorphic Spatial Visual-Auditory Displays —_—
(;#3No. 94) for Operations in DVE for Obstacle éRP:b
(1/2) avoidance (NASA ARC) European Rotorcrat Forum
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7% : Warning

TTC;Time To Collision
(B3R

£BZoneDIRTE RMET A ATLA

ﬁﬁﬁ%i Isomorphic Spatial Visual-Auditory Displays —_—
(G®XNo. 94) for Operations in DVE for Obstacle éRP:b
(2/2) avoidance (NASA ARC) Siuropean Ratoeri Forum

AR ZFLADOHIDTz8. NASA Ames Research CenterdNUH-
60FS Black HawkdDJS1 b « =3 L —ZICTHRFAABRDIRTTD
HBERZEITD TULVD. (UHB0M KE/)\1Ow h5%(C K BEHi)

N1 0OY bOFHIIERZ 2 (T TR ICRRAEDREZIT D TLIL
EDZETHD,

== ) 2N 7N
PL1 PL2 LZ1 Canyon PL3 LZ2
ERIL— M RUEEY

(PL:XER, LZ:5REME)
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ﬁﬁvbﬁﬁ Experimental and numerical aerodynamic g
(EA;"'NO 89) investigation of advanced tail boom designs based on éRF::J
o ' optimised thick airfoil profiles (Airbus Helicopters) e

F—IL« T=A(TB)YZZHEREHXL. RINUITEDYI IS T4 —H
IMEROVE D B R EDER D SRR Z R TE - 5l U/=iEROImRENHD o 1=,

A CHESN/ZTBIZ4TELE(TBO1~TB04) TH D, TBO1IFHKEEEUH-1H
DTBIAZE LTH D, TNENR—RXE U TCFDEMENRRER(C KD, TBO3H
A>T A4 —&g/IME. TBO2KRUTBO4AN N ERALL &R BRIEAZR & U TEE
ESNTULD., TBO1~TBO3(TWFHIE TH DN, TBO4(IIEIHFRME CTdr D,

F/z. TBO2ETB04ICDULTIE. S-PIVICKDIET — I DLEENTHONTH
D. TBO4ADANEROFEEZING T IMEENH D, EHNICENDERTH D
CEMNTRENTLE

12#. TBO4(CHR I DIEFRE DT —)L - T —AldClean Sky 2
Project®RACERICERZEN TS DT &,

———
o ./j
i
o 01 o ooz o Te0s o o0 /

=) - T—LEE
(£h'5IEICTBO1, 02, 03, 04)  S-PIVIC&3Hi#ES—4HE(TB02, 04)

(S-PIV: Stereoscopic Particle Image Velocimetry)

M
v

TB02 TB04
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ﬁﬁ,"f;%;ﬁ Cabin safety sensitivity to the mechanical —_—
Za parameters of the main crashworthy stages —

(5®3XNo. 127) (=

(1/2) (Politecnico di Milano) European Rotorcrait Forum

FEfE. BT - JO7VBERUEEEER. {IERENTNEROFEIRINESR &
HIXU TR (SRR TONTLEZDICH U AAFRT (IR ERBOIEEERS
ERUBIEFRITEST )L ZBEL. MEREC DV TORERTZ XML /TR
mEREDH TN,

et ERF(¥65%)(FRNERE 1.5 m/sKim CIFEBEL TLD T LENS,
IKFEBTOEEE T & U TIRIFAFZEMELTU,
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FERER Cabin safety sensitivity to the mechanical e a gy
(#%No. 127) | parameters of the main crashworthy stages éRF:’J
(2/2) (Politecnico di Milano) romen Botoeait ora

STEOXNZIIR D2, MBRERCEREROETILE—HIDETEETE
FTIVEBERL., COETIIVEERLU TR THERRZEILDICLTULE

SEIDERIDBZBERINERZHE UL AT LELTRFA T ST ETEER
BEOMBEZEME (IR LT D EDRBRZF T,

Hitmd : RIOFFIE
Shock Absorber
Viscous Reaction

(FERBAIE) (BRZEMUE) (YT7I707EhE)

o Lumbar spine load [kN] - Seat stroke [mm] Subfloor stroke [mm]
|/ T TTT AN

600

ﬂb%&/ﬁ
(1T

/

I
H‘\\
TR

Finite element Test

w Sh Abs [%]
w Shabs [%]

s 0 1 s 0 1w
F Seat [kN] F Seat [kN] F Seat [kN]

0 PRSI EFRRRE)
(FLRNEE)
_“ _ = E=3 il |
—pr— s
(BIERE14m/sOIBE)
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ES%EE (GKN Aerospace )

2HEDF—Alc & BEFRPOEE Bell 505 "live" XMSN MOUNT (ITT)
(L5585—ARD) ICHTSER {E%&(:ﬁmn‘c*ﬁﬁﬁémmt@:toJ

%Eg T ING } BB, [TTROA DA,
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B>/ R -ANUOTA—(CEATIRBREBEONICIT
PNTWVWBA—AT. RO—>1eVTOLICIRDERAZT.
JISRAAARBIBEX CTE CLBEIREZ (T,

B AR LB~ OBRZRZIMZE EDOLD [CEREICHET DM
(EDVWTHE. TPROEERFREL UTHRDNCHAFTRNMT
nNTnd LR,

B-E Kawasaki
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ERFSHIRE ’gR’,E;
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Correspondence & Enquiries:
45t ERF 2019 Secretariat:
€) erf2019@pw.edu.pl
t) +48 22 234 7445; +48 22 234 5627
European | aeas
f PH chnika Warszawska, ITLIMS
Rotorcraft 1

Forum Ja;

Warsaw, Poland zemystay
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Keynote Speech | The Electric VTOL Revolution =l W
=E | (Vertical Flight society ) méRF’J

&xf](CVertical Flight societyJEENCDULVT. 75th Annual
Forum(AHS)Z 58 &9 52018~20194%F(CH\FTDTechnical
ConferenceMiBNMMH o1z, RIC. ROER(CIRE - BHERATTHONT
L\B3eVTOL [CDWTDHERDHB D, www.eVTOL.news(C(E. 120 #
Pl E DOBARDIBEHRN L& SN TLND EDT ETh oz, IRTE. Hype
Cycle EdExpectation W"&HICED ENDECAICHL(EWVWDREDS
EThoIc,

75t Annual Forum

@ ”
www.vtol.orglforum The Hype Cycle
nual Forum attracts 1,200+ engineers, ::::g;::g::ed

scientists and leaders from industry,
academia and governments

= VTOL aircraft CEOs/VPs/engineers,
military leaders, researchers, etc
= ~250 technical papers

= ~50 panelists 75
= ~65 exhibitors F%EUGM

Plateau of
Productivity

Expectations

= Grand Awards Banquet

. Innovation Trough of
= eVTOL short course & industry tours Trigger Disillusionment
Forum 75 is @ Philadelph hitps: v gariner conveniresearchimethodologiesigartner-hype-cycie. Time
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Keynote Speech |Rotorcraft Safety Roadmap .
(EASA) SRF—

RN DB TAR¥EZ LD TVDEEEDOEREME (R22/R44, H125 /
AS350 and H135 / EC135 and Bell 206) . #BHIN 5 U TOEMEZE
=Gy hEULTEE2RZE LA LSEDERGEEB/IT T,

HERBEZRE LT

- 10 FLAANICEEREEO LT E M Z50%Mm EEED

- 5 FARICKVAAEN DR A DIEE (COERREDEZ R ERZE X D

- BRNEZEDRBRS . iR, FEZ#FUEDIREEE - /(S XD

BNZEERRZFREED
CEEBIFTWZ. T, E2DOEERDF—T—REULTE(CDesign and
Maintenance / Training and Operations / Safety Management (Safety
Culture)Z=Z(F TLVz,

E‘ Encourage New Technology

Vision » At vehicule level by reducing the Certification costs
» New CS27.1309 — Safety Continuum Concept

Objectives » Net Safety Benefic Concept

» Technology for Safety (recorders, anti-collision systems)
’ » Hybrid system for current machines

Safety Pillars .

» In other domains
Actions (including » Maintenance — Traceability and auto-diagnostics

quick-actions) » Training — Virtual Reality of other technologies to reduce the cost of
light helicopter simulation devices
>..

ERF 2018
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A New technologies to enhance rotorcraft e
?%ﬁ% 5{%) crash safety =& ERF—"
(1/2) (The Boeing Company) Sarpeen Botret Foram

MHEZE M DOMEEDSH DIELX DT T « S XAF ARV CNSZEHL AL
THEURES AT AICAT IRABBROBETHD. YT - S XFA
PHRE U AT LAZEA UIZEDBENRF R (BEERERFOT
ffi) (&. Crashworthiness Index (CI) &EMEENBFEICKLDRAIAFT
Mz T D CTULVZ,

ACPS
Developmert

Filgnt Simutator
(Generates Virtual Crash Impacts)

MAJOR MASE ITEW
LOAD LIMITERS

— . ENERGY ADSORBING
SUBFLOOR STRUCTURE

BE N1l
N

EXTERHAL AIRBAGS . IMPACT SUREACE

" CRASHWORTHY
LANDING GEARS

&YT - S AT LDH

RES AT LDFY
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A New technologies to enhance rotorcraft e
?%’211\% %) crash safety ,234:% éRF::J
(2/2) (The Boeing Company) Sarpeen Botret Foram

AMTITT )\, THEEEDOBEREEVNSIEY D - S AT LA%RZE
NZNERTHRE I BISGELIDBHREULIES AT ALAEUTHRET IS
DA FENKRETVNEDFER ERD>TLVE,

250

Optimum|

Score. m Baseline Configuration

B
=

Areas Score

Crew Retention System Rating Summary

B Multi-Terrain Energy
Absorbing Subfloor

o
3

Smart Crashworthy Landing
Gear

~
s

m External Airbag System

m Major Mass Item Load

u ars

= Limiters

5 5 Integrated Crash Protection
s Systems

2w

s

295 180

9
=3

Basic Airframe Crashworthiness Score

5]
8

CICLBFHBEERUARAOY Rl

ZMD>SEMDBasic Airframe Crashworthiness i« BAAZRE(Baseline Configuration)
(BAC)DIEEHDVertical ImpactOX 17 % Al 1 MES AT A
FEURLAOF7THHE L TUL . Nt &Y D ST LAZEMTHEA LRSS
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7o Skyflight Mobile: a service to enhance the et
?%?%%2) LeZnasll'do flying experience | &= ?RF:’J
(Leonardo Helicopters) Furopean Rotorcrat Forum

Leonardo Helicopterstth' 5% L 7=SkyFlight Mobile &I (ENSF
IARICDNTDRERNDNSH DI, RRIETSA b - TS52DIEdIC)A
Ov SRR —RDITSA b - YZ2 7SR U TR EZITO T
Wzh COT/I\A RZE8ATNIE, BEMRECEEETESN. /o«
Oy bOBBZERIDIENTIRELRDEDT L, Ko, BB/ A
Ow BT SA b - IL—H DTS4 MRICRATIR ORI HZI T ONE
NH3H. COF/I\AXE. INSDOBR— MERIEET. /{1Ow >
IS4~ - JIL—OFRATRIMORITHROEHEDOERPC = ADER (RITE
£MELE) (EDMNBEDTE, RFT—TRIVY—EDBRICKD, 2D
FTINARISERENE - RESTTUT<&EDT &,

SkyFlight Mobile
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I (1) NEDO DRESSJOZ17 DB T

~ORy ke RO-DNNEET2EIRIFT—HE0OERTOD1I M~
Drones and Robots for Ecologically Sustainable Societies Project

- '
INCEXE DB ROE T REIRIF— LRI EENROEN YR DT, IREIN DR
KRR R EBUIRFHLICLDZERDYT 1— AN EREDREL 251> ITRIRDEFFICHNT, A
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R[EERIIEHOIATAMERRURTARSFEERMLET

https://nedo-dress.jp/about
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REATUSAA (0

Ry b+ RO—2ACBI 9 2 ERRIREE L DHEE FT1-)- A5 -R
FIPIN- RG2S —R

NEDOTOZ 1) MeELIE AMB L. EFESEOHRE | Dy MERETHE T &R 315 R EEE
BORERA. DRy MAERESTM TR D4 RIFE AR
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