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In its present form, the MSRC has existed since 
December 2004, when it was reorganized 
after the offset agreement between Poland and 
the U.S. Initially, the Center’s activity focused 
on the transfer of technologies and research 
stations from Pratt & Whiney, which executed 
offset commitments on behalf of Lockheed-
Martin. Gradually, MSRC began to implement 
its own solutions (e.g. grips designs, circuit 

cooling of grip systems).  At the same time, the 
Center began cooperating with Polish 
producers.
Today, the MSRC is at the forefront 
of materials and structures research in Poland 
and one of the most modern and most 
efficient centers of its kind in Europe. It has on-
going contracts with the world’s largest 
aircraft engines manufacturers: United 
Technologies Corporation and General 
Electric. Both agreements concern the testing 
of materials and elements of aircraft engines. 

The Materials & Structures Research 
Center (MSRC) is a division of the 
Institute of Aviation. The MSRC came 
into being following the longstanding 
and widespread involvement of the 
Institute of Aviation in the area of 
strength research of materials 
and elements of aircraft structures, 
conducted since the Institute was 
established in 1926.

HISTORY&



MSRC is a center of high research capabilities 
and holds a strong position on the market.  
This is evidenced by numerous certificates 
received from customers, including 
Pratt&Whitney and General Electric, confir-
ming the high quality of conducted tests. In 
September 2010, MSRC met the requirements 
of the Silver level in the ACE operating system 
(Achieving Competitive Excellence), used in 
the United Technologies Corporation.
An ambition of the research group is to create 
an innovative center to further support our 
technical and scientific base and to initiate 
cooperation between scientific establish-
ments and business enterprises in order to 
enhance the technologies of contemporary 
aerospace industries.

What sets us apart from our competitors is 
our standards-driven service excellence, 
state-of-the art research stations, and focus 
on cost and labor effectiveness.
The MSRC specializes in conventional as well 
as non-standard strength testing of materials 
and structures subject to extreme conditions. 
To provide a fuller array of services the 
Center has recently established a maching 
workshop, which prepares specimens for 
strength and fatigue testing.

Main MSRC’s clients are represen-
tatives of the machine industries, 
including in particular:
 - aeronautical industry including engine 
   producers,
 - food processing industry,
 - automotive industry,
 - chemical industry,
 - rail industry,
 - power industry.

MSRC holds numerous certificates that 
guarantee the highest quality of provided 
services. In particular, MSRC’s laboratories 
hold the Accreditation Certificate of Testing 
Laboratory No. AB 792 issued by the Polish 
Center for Accreditation (associated in ILAC), 
confirming accordance with requirements 
specified in the PN-EN ISO/IEC 17025:2005 
standard.

MSRC’s mission is to implement the 
latest technologies in strength testing of 
materials and sub-assemblies of aircraft 
engines as well as other structures 
operating under heavy mechanical 
loads at a broad range of temperatures. 
These technologies are to serve the 
purpose of creating innovative, safe 
and competitive solutions in the area 
of transport and industrial production 
in Poland and all over the world.

MISSION & STRATEGY
improving technology

our standards driven 
service excellence

Magnetic tests

Engineers at work
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Structural Tests 

Multichannel test

The Laboratory conducts tests according to 
test programs  designed  by the client  as well 
as providing comprehensive testing services 
which include:
 - developing test programs including  

defining:
    - test objectives,
    - test specimens,
    - test load spectrum (levels, frequency, 

number of cycles),
    - calibration of strain gauges,
    - load control mode,
    - inspection methods and intervals,
    - procedures for the evaluation 

and presentation of test results,
 - design and manufacturing of test rigs,
 - assembly and installation of test rigs and 

tested objects,
 - test instrumentation (strain gauges, 

displacement transducers),
 - calibration of strain gauges,
 - test execution,
 - test report preparation,
 - analysis of test results.

Static and fatigue tests:

Dynamic tests:

Other tests:

 - static and fatigue tests of complete 
structures or components,

 - functional tests of unloaded and loaded 
structures including load, displacement and 
strain measurements,

 - stiffness evaluation,
 - static and quasistatic tests of turboengine 

shafts or other axially symetric structures 
(tension/torsion loads), also at elevated 
temperatures,

 - testing of composite structures.

 - high-cycle resonance fatigue tests and 
vibration resistance tests (e.g. of turbine 
blades),

 - impact hammer modal tests of structural 
elements. 

 - low-revolution wear testing of fan blades 
and discs - test rig “Windmill”,

 - high-energy impact tests of structures 
using an air gun (diameter of projectiles up 
to 220 mm, weight - up to 15 kg, velocity 
- up to 300 m/s) with high speed camera 
recording and strain measurement,

Head of Structures Testing Laboratory
Janusz Wlazło, Ph.D. Eng. 
phone: (+48) 22 846 00 11 ext. 879
e-mail: janusz.wlazlo@ilot.edu.pl

Head of Structures Testing Subdivision
Michał Szmidt, Ph.D. Eng. 
phone: (+48) 22 846 00 11 ext. 554
e-mail: michal.szmidt@ilot.edu.pl

STRUCTURES TESTING
SUBDIVISION
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Schenck-Pegasus - High Load Tension/Torsion Electrohydraulic Testing Machine

Test type

Static and fatigue tests 
of aircraft engine shafts
or other axisymmetric 
elements 

Static and fatigue tests  
according to individual 
requirements specified 
by the customer 
(including design and 
manufacturing 
of test rig). Functional 
tests of structures' 
mechanisms. 
Stiffness evaluation

High cycle resonance 
fatigue tests and 
vibration resistance
tests 

Low cycle strength and 
fatigue tests of aircraft 
engines elements 

Low-revolution wear 
testing of fan blades 
and discs of aircraft 
engines 

Objects and elements 
tested

Length: 
up to 3.6 m
Diameter: 
up to 1.2 m

Objects up to: 
20 m x10 m

Turbine 
and compressor 
blades and other 
elements 

E.g. fuel tubes 
(straight or bended) 
with  diameter: 
up to 40 mm and 
other elements

A set of fan blades 
mounted on the disc
Diameter: 
up to 3 m

Basic parameters 
and load range

Axial force: 
up to 1334 kN
Torsion: 
up to 452 kNm
Frequency: 
up to 1 Hz

Forces: up to 200 kN
Displacements: 
up to 1000 mm
Strain: 
up to 60000 µm/m
Frequency: 
up to 50 Hz

Frequency: 
up to 5000 Hz
Force:
up to 1350 kG.
Acceleration:
up to 120 g

Deflections: 
up to 200 mm
Force: up to 10 kN
Frequency: 
up to 6 Hz

Rotational speed: 
up to 50 rpm

Test temperature 

Up to
(in tested area) 

 500 Co

Ambient 
temperature 
(possible local 
heating 
of the structure) 

Ambient 
temperature 

Up to 200 C o

Ambient 
temperature 

Equipment

Test machine 
Schenck-Pegasus 
for simultaneous 
torsion and tension 
or compression
loads

24 channel 
electro-hydraulic 
test system Edyz/MTS 
with MTS Aero 90 
controller

3 single channel load 
frames (MTS), 
with controllers

2 electrodynamic 
shakers with control 
and data acquisition 
systems

3 single channel load 
frames (MTS) with 
controllers

Special test rig - 
Windmill



Strain gauge measurements:

Equipment:

 - strain gauge measurements of flight loads,
 - stress and strain measurements in 

constructions, facilities, machines, etc,
 - load, strength and fatigue analysis.

Real-Time Controller NI 
CompactRIO-9022:
 - embedded controller runing LabVIEW 

Real-Time for deterministic control, data 
logging, and analysis,

 - 533 MHz processor, 2 GB nonvolatile 
storage, 256 MB DDR2 memory,

 - Dual Ethernet ports with embedded Web 
and file servers for remote user 
interfacing,

 - Hi-Speed USB host port for connection 
to USB flash and memory devices,

 - Rs232 serial port for connection to 
peripherals; dual 9 to 35 VDC supply 

o oinputs, -20 C to 55 C operating 
temperature range.

Simultaneous Bridge Module NI 9237:
 - 24-bit resolution, ±25 mV/V analog inputs 

with RJ50 connectors,
 - 4 simultaneously sampled analog inputs;  

50 kS/s maximum sampling rate,
 - programmable half- and full-bridge 

completion; up to 10 V internal excitation,
 - smart-sensor (TEDS) compatible,
 - 1.000 Vrms transient isolation,

o o - -40 C to 70 C operating range.

Operational tests 
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Vibration measurements and analysis:

Equipment:

Noise measurements:

 - flight vibration measurements,
 - vibration measurements of vehicles, 

floating objects,
 - laboratory measurements of vibration,
 - vibration measurements of civil 

engineering constructions,
 - vibration measurements of working 

machines, rotating equipment, installations,
 - vibration analysis,
 - vibro-acoustic analysis,
 - vibration isolation of machines                     

and equipment,
 - vibroacoustic diagnostic.

 - 24 simultaneously sampled vibration-
optimized analog inputs at up to 
102.4 kS/s,

 - frequency range: ~0,5 Hz - 10 kHz,
 - measured acceleration range: +/-50 g,

o o - 0 C to 50 C operating range,
 - AC/DC power supply.

 - environmental noise measurements,
 - aircraft noise measurements 

(inside and outside the aircraft),
 - noise measurements of machinery 

and equipment,
 - traffic noise measurements.

Objectives:
 - assessment of the level of noise

 and its environmental impact,
 - reduction of noise.



The range of services includes:
 - analysis of isotropic and composite 

structures (including aircraft structures, 
windshields and others) subjected to 
foreign object impact with the use of LS - 
DYNA, including bird strike simulations 
(ALE and SPH methods),

 - fatigue analysis of aircraft structures, 
including load spectra development 
(based on the in-service load 
measurement),

 - developing test specifications for static 
and fatigue tests of aircraft structures.

 - crack propagation analysis of metallic 
structures (2D & 3D) with the Finite 
Element and Boundary Element Methods 
(ANSYS 10, FRANC2D, FRANC3D, 
AFGROW, NASGRO),

 - designing test rigs for the purposes of the 
Structural Testing Laboratory including 
strength analysis with the use of  the 
Finite Element Method,

 - static Finite Element Analysis (linear, 
nonlinear),

 - comprehensive research services, from 
test rig design and coordination of test  
rig manufacturing conducted by approved 
subcontractors to the final test report. 

Software used for analysis:
 - LS-DYNA,
 - ANSYS,
 - FRANC2D and 3D,
 - AFGROW,
 - NASGRO,
 - MSC PATRAN/NASTRAN,
 - MSC MARC.

Design and Analysis Services 
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Material Tests

Mechanical testing of metallic materials
 - static strength tests (tension, 

compression, bending),
 - strain/load-controlled low & high cycle 

fatigue tests,
 - creep tests.

We are able to prepare specimens for tests in 
Machining Workshop (according to the ASTM 
standards or other standards requested by 
the client).

Materials Tests - Fatigue Tests

Head of Materials Testing Laboratory
Alicja Kaznowska, M.Sc. Eng.
phone: (+48) 22 846 00 11 ext. 526
e-mail: alicja.kaznowska@ilot.edu.pl

Head of Materials Testing Subdivision
Wojciech Manaj, Ph.D. Eng.
phone: (+48) 22 846 00 11 ext. 285
e-mail: wojciech.manaj@ilot.edu.pl

MATERIALS TESTING
SUBDIVISION



Test type

Low Cycle Fatigue 
tests (LCF), strain 
or load controlled

Specimens and tested 
elements

Specimens 
in accordance with 
ASTM or other 
standards (length 
up to 500 mm) 

Load range

Tension and 
compression load: 
up to 250 kN 
Frequency: up to 10 Hz 

Test temperature 

up to 1100 C o

Equipment

26 test rigs 
(MTS 310, MTS 810, 
Instron 
servohydraulic)

High Cycle Fatigue 
tests (HCF)  

Specimens 
in accordance with 
ASTM or other 
standards (length 
up to 100 mm) 

Tension and 
compression load: 
up to 250 kN 
Frequency: up to 60 Hz

up to 1100 C o 26 test rigs (MTS 310, 
MTS 810, Instron 
servohydraulic)

Static strength tests 
(tension, compression, 
bending) 

Specimens 
in accordance with 
ASTM or other 
standards (length 
up to 800 mm) 

Tension and 
compression load: 
up to 250 kN 

up to 1100 C o 14 test rigs 
(MTS 810, Instron 
servohydraulic)

Creep tests, Stress 
Rupture

Specimens 
in accordance with 
ASTM or other
standards (length 
up to 150 mm) 

Tension load: 
up to 50 kN 

up to 1100 C  o 36 test rigs (creeps), 
including 14 with lift 
to cycle tests 
(LCF Long Dwell)
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Non-destructive Tests

Magnetic tests

Ultrasonic tests

Scope:
 - detection of surface and subsurface defects 

of ferromagnetic materials.

Equipment: 
Defectoscope yoke Y6 Magnaflux, Parker, 
Bycosin magnets, fluorescents and black 
magnetic ink Magnaflux, UV and white light, 
magnetic indicator strips, references.

Scope:
 - detection of internal material 

discontinuities and identification                     
of locations, configurations and sizes           
of discontinuities,

 - ultrasonic thickness measurements.

Equipment:
GE Inspection Technologies Phasor XS 
defectoscope with technical probes 
and references, Thickness Gage PVX.

Penetrant tests
Scope:
 - detection of open surface discontinuities 

of non-porous materials: metallic and non-
metallic.

Equipment:
Magnaflux penetrants, UV and white light, light   
meters, references. 

Ultrasonic test

We offer: 
 - tests of full structures, components 

and their elements, 
 - detection and definition/diagnostics              

of technological and exploitation defects,
 - detection of defects such as: material 

discontinuities - external and internal 
(blisters, cracks, inclusions, delaminations, 
laps, cold shuts, leaks, welded joints 
defects, etc.),

 - development of metodologies and test 
programs at different stages of the 
production process in the industrial, field 
and laboratory environments,

 - temporary tests and non-standard 
non-destructive condition diagnostics, 
including preparation of manuals 
and technical documentation,

 - development and organisation of training 
courses.



Visual tests

Eddy current tests

Scope:
 - detection of surface discontinuities 

and shape defects of the elements using 
optical instruments,

 - assessment of the surface quality,
 - quality control after repair.

Equipment:
Equipment used for fiber endoscope testing 
(OLYMPUS IF-4D, camera Olympus, monitor 
JVC).

Scope:
 - testing of materials with electrical 

conductivity,
 - detection of surface and subsurface 

defects, coating thickness measurements, 
comparative structural studies.

Equipment:
GE Inspection Technologies Phasec 3d and 
Institute Dr Förster defectoscopes with sets 
of specialized probes and references for 
defects, conductivity and the corrosion 
degree.

institutemsrc 18 19/

Head of Non-destructive 
Testing Laboratory 
Józef Krysztofik, M.Sc.
phone: (+48) 22 846 00 11 ext. 319
e-mail:  jozef.krysztofik@ilot.edu.pl

Radiographic tests

X-ray diffraction testing

Scope:
 - detection of internal material defects,
 - volumetric testing of objects,
 - testing of glued, welded and soldered 

joints,
 - verification testing of assemblies, testing 

of electronic components and 
subassemblies.

Equipment:
Computer Tomograph system v|tome|x L 240 
GE Inspection Technologies.

Scope:
 - measurement of residual stresses in the 

samples provided by the client,
 - measurement of stresses at points 

of construction, facilities, etc,
 - measurements of stress “in situ”.

Equipment:
X-ray diffractometer Xstress3000 with                           
a goniometer G2.



Capabilities:

Fractography - SEM:

Chemical composition analysis - EDX

Metallography:

 - testing of materials structure,
 - testing of materials surface including 

chemical composition analysis,
 - fractography tests,
 - material properties measurements.

 - testing of metallic and non-metallic 
specimens,

 - very high resolution images of a sample 
surface.

Scope:
 - Material tests: surface observations using 

SE and BSE detectors, determination of the 
coating thickness.

 - Microscope fracture examinations: 
detection of contaminants, microcracks, 
crack sources, quantitative examinations of 
the structure of fractures and determination 
of material homogenity.

Equipment:
Scanning Electron Microscope Zeiss EVO 25 
MA with BSE and SE detectors.

Scope:
 - chemical composition analysis of specimens,
 - material identification,
 - identification of contaminants,
 - determaination of the relative element 

concentration on the specimen's surface.

Equipment:
EDX detector: XFlash 5010 Bruker, energy 
resolution 125 eV.

Scope:
- metallographic qualitative and quantitative 

tests, such as grain size evaluation, 
non-metallic inclusion size, phase volume 
fraction, coating thickness.

Metallographic specimens preparation: 
Equipment:
 - cutting machine with the functions 

of manual and automatic cutting, cooled 
by water,

 - mounting press for specimens with max 
diameter Φ 40 mm.

 - grinding-polishing machine capable 
of preparing up to 6 samples at a time.

Microstructure analysis 
Equipment:
Metallographic microscope Neophot 2, 
magnification range 50x - 2000x.

Material Properties Tests

Scanning Electron Microscope Zeiss EVO 25 MA

Microscope fracture examination



Surface roughness tests

Toughness tests

Impact tests:

Equipment:
Surface roughness tester Mitutoyo 
Surftest SJ-301:
 - drive unit: X-axis: measuring range: 

12.5 mm,
 - measuring speed: 0.25 - 0.5 mm/s,
 - detector: range: 350 µm,
 - detecting method: tactile measurement,
 - measuring force: 0.75 mN,

o - stylus tip: diamond (60 /2 µmR),
 - evaluation parameters: Ra, Ry, Rz, etc.

Equipment:
Portable Hardness Tester Mitutoyo:
 - measurement in Leeb DL scale, posibility 

to convert to HV, HB, HRC, HRB scales,
 - maximum surface roughness of the sample 

Ra 10 µm, thickness greater than 5 mm.
Innovatest Hardness Tester:
 - vickers Hardness Tester,
 - load range:

- 0.02 - 0.1 Kgf microhardness Vickers,
- 0.2 - 5 Kgf  Vickers hardness at low 

loading,
- 10 - 30 Kgf  Vickers hardness.

 - tests can be conducted at elevated 
temperatures in the range                              

o oof -196 C ÷ 40 C,
 - charpy impact tests can be performed 

on standard 10x10x55 mm as well as on 
reduced  specimens of 7.5x10x55 mm 
and 5x10x55 mm.

We are able to prepare specimens for tests 
in the maching workshop (according to ASTM 
standards or other standards requested               
by the client).

Equipment:
Pendulum Charpy Impact Tester:
 - complies with PN-EN ISO148-1, PN-EN 

10045 and  ASTM E23 standards,
 - NIST verification of the current  ASTM 

E23 standard,
 - pendulum energy 300 J.

institutemsrc 20 21/

NEXUS Hardness: Hardness measurements
and microhardness HV

Stand to test impact



Scope:

Equipment:

 - preparation of specimens for:
- strength tests (Static Tension, Creep, 

Impact, Stress Rupture),
- fatigue tests (low and high cycle fatigue).

 - machining of tough materials used in 
aircraft engines, e.g. nickel or titanum 
alloys,

 - specimens are machined according                       
to international standards (e.g. ASTM) 
and according to specifications provided 
by the client.

 - lathe CNC AVIA Turn 35,
 - milling machine CNC 3 axing FNE 40 N,
 - shaft grinder RUP 280 × 500,
 - flat grinder FSG1640-ADII,
 - wire EDM machine BP-09d,
 - wire EDM CNC machine Mitsubishi BA8,
 - two-column band saw PTS 400.

Preparation of Specimens

MITSUBISHI BA8 HollowingMITSUBISHI BA8 Hollowing Milling machine CNC 3 axing FNE 40 N





The Materials & Structures Research 
Center activities are based on a policy 
of providing high quality services.
Numerous certificates attest pro-
fessional the practice and high quality 
of our laboratories’ work.

Polish Center for Accreditation (ILAC 
member). In March 2007, the Materials 
& Structures Research Center was certified 
by the Polish Center for Accreditation (asso-
ciated in ILAC) and achieved Accreditation 
Certificate of Testing Laboratory No. AB 792 
in compliance with the requirements of the 
PN-EN ISO/IEC 17025:2005 Standard. Based 
on this certificate the Materials Testing 
Laboratory obtained the highest qualifi-
cations to carry out fatigue strength 
and creep tests while the Structural Testing 
Laboratory received such qualifications in the 
scope of static, quasi-static and dynamic 
strength tests under the condition of complex 
loads and vibrations between 1 and 10000 Hz. 
At the beginning of 2011, the Materials 
& Structures Laboratories extended scope of 
their accreditation with the mechanical 
testing method - static tension at room and 
elevated temperature and nondestructive 
testing methods: visual, penetrant, magnetic, 
ultrasonic and eddy current.

Materials & Structures Research 
Center also holds certificates granted 
by clients that validate the high quality 
of provided services.

AB 792

United  Technologies Corporation
In September 2010, the MSRC achieved the 
Silver level in the ACE Quality System 
(Achieving Competitive Excellence) applied in 
United Technologies Corporation. It’s the 
second level in the three-level system of the 
organization’s management and business 
culture. The ACE system guarantees 
improvements of quality and work efficiency 
through proper processes and values 
management and creation of a work 
environment that eliminates potential 
irregularities and wastes. The Bronze level was 
achieved in 2008. The next challenge for MSRC 
is to reach the highest, Gold level.

ACE

Pratt&Whitney 

Pratt&Whitney Company
In the years 2005-2008, Pratt&Whitney, 
a company which MSRC has been conti-
nuously cooperating with since 2004, granted 
our laboratories certificates in the scope of 
mechanical and components tests. Certi-
ficates granted in perpetuity concern: Creep 
Rupture Testing - February 2005 and January 
2008, Tension/Torsion Shaft LCF Testing - 
December 2006, Tube LCF Testing 
- December 2006, Windmill Fan Blade Testing - 
December 2006, High Cycle Fatigue Testing - 
February 2008, Low Cycle Fatigue Testing - 
February 2008.

 

CERTIFICATES

Low Cycle Fatigue Testing

High Cycle Fatigue Testing

Creep Rupture Testing



Director of Materials&Structures 
Research Center 
Antoni Niepókolczycki, Ph.D. Eng.
phone: (+48) 22 188 36 69
e-mail: msrc@ilot.edu.pl

institutemsrc 24 25/

GT193 (S 400)
General Electric

In 2011, the Materials Test Laboratory 
renewed its S-400 certificate for ultimate 
strength, fatigue and creep testing, granted by 
General Electric in 2007. Having obtained the 
certificate the laboratory continues condu-
cting such tests as strain-controlled low cycle 
fatigue testing (SCLCF) at high temperatures.

Tube LCF Testing

Tension/Torsion Shaft LCF  Testing

Windmill Fan Blade  Testing
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gies The Center of New Technologies is 
one of five research centers of the 
Institute of Aviation. The Center 
carries out R&D projects in the area 
of aeronautics including theoretical 
works, design & analysis and lab 
research.

Laboratory research is conducted 
in the facilities of labs certified by the 
Polish Center for Accreditation 
(PCA) and are furnished with testing 
and measuring equipment that is 
unique in Poland.

MISSION & SCOPE OF ACTIVITY



Our mission is to provide R&D 
services to Polish and foreign 
companies to help them raise their 
competitiveness.

Scope of work:
 - aerodynamics (CFD and experimental 
   analysis), 
 - design and strength analysis of metallic 
   and composite structures (airplanes, 
   helicopters, non-standard constructions 
   and others),
 - landing gear & energy absorption systems,
 - transport systems.

institutecnt 28 29/

Buildings of the Center of New Technologies

of Center of New Technologies
Jerzy Żółtak, Ph. D. 
phone: (+48) 22 846 00 11 ext. 227
fax: (+48) 22 868 51 07
e-mail: jerzy.zoltak@ilot.edu.pl 

European Projects Coordinator
Krzysztof Piwek, M. Sc. Eng.
phone: (+48) 22 868 56 81
fax: (+48) 22 846 44 32
e-mail: krzysztof.piwek@ilot.edu.pl 

Director 



Activities of the laboratory cover high-priority 
areas with strategic importance in terms of 
the research work directions, such as:
 - environment:
   - environmental studies of wind resistance, 
 - energy and its resources:
   - aerodynamic studies of wind turbines, 

which are the latest solutions in energy-
generation technologies,

   - aerodynamic studies of power units and 
cooling towers,

 - transport infrastructure: 
   - aerodynamic studies of various means of 

land and air transport.

The scope of the conducted work 
includes:
 - aerodynamic research for Polish and 

international aviation industry,
 - research & development work related to 

applied aerodynamics, which are also 
conducted within confines of European 
Framework Programmes,

 - wind tunnel studies of non-aeronautical 
aerodynamics conducted for automotive, 
construction, energy, space technology, 
sports, shipbuilding and military sectors,

 - commercial research studies for domestic 
and international customers,

 - close cooperation with aviation industry 
leaders, technical universities and entities 
from the R&D sector.

The Aerodynamics Research Laboratory 
employs highly qualified personnel with 
technical skills and expertise necessary for 
proper delivery of all works. 

The mission of the Aerodynamics 
Research Laboratory is to provide top-
class research services for the 
international scientific research 
market.

Aerodynamics Research Laboratory is a part 
of the Center of New Technologies (CNT).   
As part of its activities it conducts scientific 
and research & development work related to 
applied aerodynamics, which is unique both in 
Poland, as well as on global scale. 

The laboratory operates 5 wind tunnels, 
which includes the largest and the fastest wind 
tunnels in the Central-Eastern Europe. The 
center has one of the world's most advanced 
research infrastructure in terms of applied 
aerodynamics. Upgrade works implemented 
in the Laboratory, have been introduced in 
response to international market demand in 
the area of fluid mechanics and sophisticated 
requirements of economic and industrial 
sectors.

 
AB 129

The Aerodynamics Research Laboratory 
has implemented:
 - a Quality Management System 

compatible with the standard 
requirements, 

 - Laboratory Management System 
compatible with the requirements of 
the Internal Control System Criteria 
standard. 

Technical results of research obtained in the 
laboratory are recognized both by the 
International Standard Organization ISO as 
well as by International Laboratory 
Accreditation Cooperation 

Since 22nd October 1997, the Aero-
dynamics Research Laboratory has the 
Accreditation Certificate no.  AB 129  issu-
ed by Polish Centre for Accreditation .

AERODYNAMIC 
DEPARTMENT 
The Aerodynamic Department utilizes 
the extensive experience of its highly 
qualified staff with a modern and well 
equipped research base to allow both 
numerical and experimental aero-
dynamic studies of civilian and military 
flying objects (airplanes, helicopters) 
and non-flying objects (cars, ships, wind 
turbines, buildings, etc.). Almost all 
Polish airplanes and helicopters have 
been tested in wind tunnels at the 
Institute of  Aviation.

Aerodynamics Research
Laboratory

Head of Aerodynamic Department
Jerzy Żółtak, Ph.D.
phone: (+48) 22 846 00 11 ext. 227
fax: (+48) 22 868 51 07
e-mail: jerzy.zoltak@ilot.edu.pl 

Head of Aerodynamics Research 
Laboratory
Grzegorz Krysztofiak, M.Sc.
phone: (+48) 22 846 00 11 ext. 204
fax: (+48) 22 846 44 32
e-mail: aero@ilot.edu.pl



Aerodynamic research of models and physical 
structures/objects.

Wind resistance tests of road systems, construction 
materials and products, construction products and 
structures. 

Aerodynamic research of models and physical 
objects/structures. 

Identification code
Research areas/scope

Accreditation scope no. AB 129

J/8; J/17; J/26

M/5; M/8; M/17;

N/8; N/17; N/26

Tests subject/product
Type of activities/tested 

properties/method
Reference 
documents

Models and physical 
objects/structures with 
maximum dimensions of:

 - two-dimensional objects:
   - chord - up to 1 m,
   - span - up to 4 m,

 - three-dimensional objects:
   - span - up to 4 m,
   - length - up to 4 m.
   - cross-section area 

2     - up to 2,5 m  .

Absolute values, non-
dimensional aerodynamic 
coefficients specific for the 
tested objects/structures.

Weight measurements of forces 
and moments of objects tested 
in the wind tunnel, within the 
following ranges:

 - forces - up to 14 000 N, 

 - moments - up to 3 000 Nm.

Absolute values, non-
dimensional aerodynamic 
coefficients.

Measurements of pressure 
distribution on objects tested 
in the wind tunnel, within the 
following range: 0.02 - 2 bar.

Visualization of flows around 
tested objects/structures. 

Flow velocity vector field in the 
wind tunnel, with velocities in 
the range of:

 - 0 - 90 m/s,

 - 0,2 do 2,5 Mach. 

Measurements performed using 
anaemometric imaging 
techniques.

Research Procedure 
JPB.03/LA
Issue 4, 
dated 24.05.2014

Wind resistance. 

Longitudinal and transverse 
permanent deformations. 

Wind tunnel tests, with the 
object's angle of attack in the 
range of from - 90° to + 90°.

Research Procedure 
JPB.04/LA
Issue 3, 
dated 24.05.2014

Research Procedure 
JPB.05/LA
Issue 4, 
dated 24.05.2014

Road anti-glare 
systems

PN-EN 12676 - 2:2003
Section 4

Participation in UE research projests: 
TFAST - „Transition location effect on 
shock wave boundary layer inter-action", 
research project  AAT.2010.1 .1-1 . 
AAT.2010.1.1-3. TPT GA. 265455 within the 
FP7 EU, 2012-2015.

ESTERA - „Multi-level Embedded Closed-
Loop Control System for Fluidic Active 
Flow Control Actuation Applied In High-Lift 
and High-Speed Aircraft Operations”, 
research project CSJU-GAM-SFWA-2008-
001 within the initiative Clean Sky, 2012- 
2014.

STARLET  -  „Basic wind tunnel 
investigation to explore the use of Active 
Flow Control technology for aerodynamic 
load control”, within the initiative Clean Sky,  
2012-2014.

UFAST - „Unsteady effects of shock wave 
induced separation”, research project 
AST4-CT-2005-012226 within the FP6 EU, 
2005-2009.

NAS-HiReTT - „Improved viscous 
coupled modelling for High Reynolds 
Number Civil Transport Aircraft Design”, 
research project GRD3-2001-60051           
within the FP5 EU.

CAPECON - „Civil UAV Applications and 
Economic Effectively of Potential Configu-
ration Solutions”, research project GRDl-
2001-40162 within the FP5 EU.

HELIX - „Innovative Aerodynamic High 
Lift Concepts”, research project G4RD-CT-
2001-00516 within the FP5 EU; 2001-2004.

"Highly Efficient Parallel 3D CFD Codes for 
Industrial Application" Copernicus Project 
PEGAS CP-94, 01239: 1995-1997.

UAVNET - Thematic Network - „Civilian 
Unmanned Air Vehicles”, research project 
GTC2-2000-33017 within the FP5 EU.

Research area/scope
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Low Speed Wind Tunnel (5 m)

Max speed

Test gas

Run time

Contraction ratio

Circuit length, meter

Model support:

Model position:

  angle of attack

  or after 90°rotate of model on sting

  sideslip angle

Test section size:

   Diameter

   Length

Drive AC Electric Motor:

   megawatt

   max fan

Model size: 

  airplane

  buildings, etc.

90 m/s 

air

continuous

4.84

134 m

struts, sting, floor mounting

-40° up to +45°

90°

180°

5.0 m

6.5 m

5.6 MW

400 rpm 

up to 4 m wing span

up to 4 m fuselage length

up to 4 m high
2or max. 2.5 m  cross section

Type of Wind Tunnel 
closed circuit with open test section 

+-

Secondary Flow Installation

SF80

Max mass flow rate

Max air flow temperature

 

SF

Max mass flow rate: 

Test gas

400 45 kg/s

air

2 kg/s

250 ºC

+-

Upgraded in 2015, this low-velocity wind 
tunnel is a closed-loop tunnel, with an open 
measuring space, which has 5 meters in 
diameter and is 6.5 meters long. Dimensions, 
engine power (5.6 MW) and wind speed (90 
m/s) place this tunnel among world's leading 
low-velocity wind tunnels. 

Additionally the wind tunnel is equipped with 
an innovative SF400 and SF80 secondary flow 
systems generating additional air flows, with 
the maximum mass flow rates of 45 kg/s and 2 
kg/s, accordingly. The SF80 system allows also 
the medium temperature to be raised to 

o250 C. This unique system permits testing of 
aircraft engines' internal components or their 
models under simulated takeoff and landing 
conditions and in increased exhaust gases 
temperatures.

As part of the Aerodynamics Research 
Laboratory research activities, the following 
tests are performed in the wind tunnels: 
 - measurements of forces and moments, 
 - measurements of pressure distributions,
 - flow visualizations.

These tests are performed on models of 
aircraft and helicopter parts (fuselages, 
rudders and stabilizers, main and tail rotors), 
buildings, navy ships, cars, trains and two-
dimensional profiles. 

Tests involving measurements of dynamic 
stability, aeroelastic model deformation and 
laminar flow parameters are also performed. 
The wind tunnel allows testing of aircraft 
models with wingspans up to 4 m, non-
aircraft models, which generate aerodynamic 
drag (residential and public buildings, bridges, 
industrial structures) with heights of up to         
3 m and cross-section area (perpendicular to 

2the flow direction) of up to 2.5 m  and 
models of rotors up to 3 m in diameter. 

For tests not related to aviation, a special flat 
plate is installed in the measuring area. 
Correct velocity and turbulent airflow 
profiles are achieved by relevant modi-
fications of this plate surface.

Main features



Helicopter Model Wind Tunnel 
Investigation
The special stand for helicopter models 
testing has been constructed which can be 
used for studying:
 - fuselage models,
 - rotor models,
 - rotor and fuselage models together.
The maximum rotor model diameter is 3 m. 
The model is remotely controlled. 

Rotor-fuselage models investigations
The stand in Institute of Aviation can be used 
for investigation of fuselage models together 
with rotating rotor models. The rotor-
fuselage configuration is investigated for 
studying mutual interference of these two 
parts of helicopter. The pitch and yaw fuselage 
angles, flow velocity, collective and cyclic 
blades pitch can be changed continuously. The 
fuselage loading is obtained with six 
component internal strain gauge balance. The 
rotor loading is measured by another six 
component strain gauge balance, too. For 
fuselage/rotor configuration the pressure 
distribution over the fuselage surface can be 
measured by strain gauge transducer 
connected to the pressure scanning system 
Scanivalve 48D9GM in various flight regimes.

Rotor models investigations
The isolated rotor model investigations are 
conducted with 3 m diameter models. The 
similarity criteria are fulfilled which allows to 
study the aeroelastic phenomena on rotor 
blade. The Mach scaling is applied, i.e. the rotor 
and model tip speeds are the same (the 
Froude scaling can be also applied). The rotor 
model blades fulfill the criteria of dynamic 
similarity, it means that the mass, the sections 
centers of gravity, the bending and torsion 

stiffness distributions along the blade model 
are kinematics. For hingeless rotor model 
testing the hub stiffness is modelled.
   
The parameters, which can be changed and 
controlled during these investigations are:
 - rotor pitch angle,
 - rotor rotational speed,
 - wind tunnel flow velocity,
 - rotor collective and cyclic blade pitch 

angles.
The static and dynamic values of the 
essential parameters for rotor quality can be 
measured i.e.:
 - rotor loading (six components),
 - force in blade push rod,
 - bending and torsional deflections of rotor 

blade,
 - angles of rotation in hinged hub model,
 - deflections of elastic hub elements.
 
Ground effect simulation
The simulation of the influence of ground on 
rotor characteristics is provided by fixing the 
special flat plate below the rotor model.

Rotor diameter 

Loads measurement 

Rotor speed 

do 3 m 

6-component 

strain gauge

do 1500 rpm
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The Trisonic Wind Tunnel is in operation since 
1965. The tunnel is a blow-down type with 
partial recirculation of the flow and can be 
operated in all three regimes, subsonic, 
transonic and supersonic. Mach number can 
be changed in range M = 0.2 - 2.3. 

The tunnel is supplied from two spherical 
compressed air tanks with the combined 

3volume of  2880 m  and maximum pressure            
of 6.5 atm.  The air is compressed using two 
2000 kW centrifugal compressors and is 
appropriately purified and dried. 

The average operating time of the wind 
tunnel, is: 
 - for supersonic Mach velocities - about                

3 minutes,
 - for subsonic Mach velocities - about                   

5 minutes,
 - for low subsonic  Mach velocities                  

(0.2 - 0.5 Mach) - for over ten minutes.

Measurements are performed in a measuring 
chamber with the diagonal cross section of 
0.6 x 0.6 m, which makes this wind tunnel 
one of the largest and fastest facilities of this 
type in Poland. 

 

0.6 x 0.6 m

1.5 m

M = 0.2 - 2.3 

air

Test section dimensions:

  height x width

  length

Wind speed

Test gas

Capabilities:
 - wind tunnel tests of aircraft models, 
   the measurement of their aerodynamic 
   characteristics and pressure distributions 
   for Mach number M = 0.2 ÷ 2.3,
 - aerodynamic load measurements on 
   airframe part models (wings, horizontal 
   and vertical stabilizers, control
   surfaces, external pods and stores, etc.),
 - hinge-moment measurements for tail 
   units,
 - buffeting boundary determination and its 

intensity in a wide range of flow 
velocities,

 - oil flow visualisation and Schlieren 
method of visualisation (coloured and 
b/w),

 - airfoils aerodynamic characteristics,   
 - the aerodynamic design of aircraft wings, 
   profiles (also with a high lift coefficient),
 - unsteady pressure measurements with 
   control and actuation mechanism for flap 
   and profile oscillations.

 

Main features

Trisonic Wind Tunnel



 

0.15 x 0.15 m

1.5 m

M = 1.22 - 3.5

air

Test section dimensions:

  height x width

  length

Wind speed

Test gas

 

1.5 m

2.4 m

40 m/s

air

15 m/s

Test section dimensions:

  diameter

  length

Maximum wind speed 

Test gas

Minimal wind speed 

The Low Turbulence Wind Tunne is an 
atmospheric, open-circuit tunnel with two 
linked, closed, rectangular test sections. 
The front test section (1.75x2.28 m) is dedi-
cated for the investigations for the airflow 
speed up to 8 m/s. The rear test section has 
smaller dimensions (0.5x0.65 m) but the 
airflow speed of 85 m/s may be achieved.
The wind tunnel is powered by two direct-
current engines, rated 5.1 kW and 64 kW, 
which are selected depending on the 
required agent velocity (40 m/s).

Capabilities:
In the wind tunnel may be conducted:    
 - the pressure distribution tests, 
 - strain gage balance tests, 
 - CTA tests or a flow visualisation (smoke, 
   oil or PIV). The tests may concern laminar 
   airfoils, airplanes, helicopters, ships or any 

other object which require low 
turbulence of the airflow. 

   Main features

Low Speed Wind Tunnel (1.5 m) Low Turbulence Wind Tunnel

Main features

Rear test section parameters:

  height x width

  length

  maximum speed 

Test gas

Front test section parameters:

  height x width

  length

  maximum speed 

 

0.5 x 0.65 m

1.3 m

85 m/s

Air

1.75 x  m

2.40 m

8 m/s

2.28 

Main features

Supersonic Wind Tunnel

The Supersonic Wind Tunnel is a blow-down 
tpe with a closed test chamber of                  
0.15x0.15 m. The velocity range is                 
M = 1.22 - 3.5.  The tunnel is used for research 
on aerodynamic phenomena related to super-
sonic flow like: boundary layer interaction 
with a shock wave.

The Low Speed Wind Tunnel is a closed-
circuit, continuous-flow low speed tunnel 
with the 1.5 meter diameter open test 
section.  The wind tunnel is powered by              
a 55 kW electric engine with 4-blade, 
constant-speed fan. The maximum velocity           
of the medium is 40 m/s.

Capabilities:
 - balance tests: models of 2D airfoils 
   and 3D objects,
 - roughness effect tests,
 - optimisation of flap geometry and 
   position,
 - hinge-moment optimisation for ailerons 
   and tail units, 
 - pressure distribution tests, 
 - tufts and minitufts with UV-light flow 
   visualisations,
 - smoke flow visualisation,
 - PIV 3D flow visualization. 
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LOW SPEED WIND TUNNEL 
AERODYNAMIC 



Computational Fluid 
Dynamic and Flight 
Mechanics Group

The Computational Fluid Dynamic and Flight 
Mechanics Group is a leader among research 
centers in Poland in the area of aerodynamic 
design and CFD analysis.
Our staff comprises highly qualified engineers 
specializing in CFD as well as airframe design 
and optimization.
For research and development work, both 
commercial and in-house developed software 
is employed according to the scope of work 
and its specification.

Basic tools for design and optimization are 
in-house developed and implemented 
methods of:
 - parameterization of geometries for design 
    and optimization purposes,
 - multicriterial and multidisciplinary design 
   and optimization based on genetic 
   algorithms,
 - design of Experiment (DoE) methodology.

Capabilities:
 - design of parametrical models of objects 
   for research and optimization (airfoil, wing, 
   inlet ducts for jet and turboprop engines, 
   engine nozzles etc.),
 - airfoil design,
 - multicriterial and multidisciplinary design 
   of aircraft and its elements,
 - aerodynamic design of ducts,
 - aerodynamic design of helicopter rotors,
 - design of propellers, rotors, wind turbines 
   etc.,
 - design of parametric models for non-
   aviation applications and CAD design. 

For computational analysis of flowfield, both 
commercial and in-house developed software is 
employed. In collaboration with other research 
facilities, our group takes part in developing new 
software for academic purposes. 

Capabilities:
 - simulation of flow around an aircraft and 
   parts of the airframe,
 - simulation of flow around a helicopter 
   and parts of the airframe, and interference 
   with surrounding objects,
 - unsteady flows in shape shifting domain 
   and around such geometries,
 - fully three-dimensional simulation of flow 
   around the main rotor of a helicopter 
   (in forward flight and in hover) based on 
   the URANS (Unsteady Reynolds Averaged 
   Navier Stokes) solution,
 - fluid structure interaction for modeling 
   nonrigid blades of helicopter rotors 
   including blade flapping,
 - flow simulation in ducts (e.g. air intake 
   ducts in aircraft engines),
 - spaceship re-entry atmosphere 
   flow simulation, 
 - aeroacoustic analyses.

Flow issues related to non-aviation areas:
 - flow in land and water based transport,
 - flow in civil engineering (buildings, 
   stadiums, bridges etc.),
 - simulation of air movement in urban areas; 
   safety issues in high altitude rescue actions, 
 - flow and load analysis for constructions, 

Design and Optimization
   subject to aerodynamic and hydrodynamic 
   forces (e.g. strong gusts of wind),
 - flow in turbines, fans etc., 
 - multiphase flows,
 - supersonic and hypersonic flows including 
   heat and radiation modeling,
 - phase changing and chemical reactions 
   simulation, 
 - performance and stability analysis.

Analysis

Grid model of installed high bypass ratio engine nozzle

Velocity field for the space probe for M = 2.0

CAA study to simulate propeller - wing interaction 
tonal noise generation, propagation and radiation 
to the far-field



The CFD and Flight Mechanics Group 
collaborates with many research 
centers and businesses in Poland and 
abroad, including:

   aerodynamic Study of A400M Air-intake.

   1. High Efficient 3D CFD Codes for Industrial 
   Application High Reynolds Number Tools 
   and Techniques For Civil Transport Aircraft.

   2. Design Modeling and Design of Advanced 
   Wing Tip Devices. 

   3. New Aircraft Concepts Research 
   Computational method for determining flow 
   around main rotor blades.

   Developing and implementing new 
   generation design, technology, and material 
   solutions for the main rotor and airframe 
   elements of the PZL W-3A Sokol helicopter.

   Developing and implementing the  generation  
   design, technology, and material 
   solutions for the main rotor and airframe 
   elements of the PZL W-3A Sokol 
   helicopter, 2007-2011.

Our researchers actively participate in 
many international projects including:
 -  „Cost effective small aircraft” 

(2006-2010), Project led by VZLU (Czech 
Republic), 6th Framework Programme,

 - „The joined wing scaled 
demonstrator” (2013-2015), Research 
Project funded by National Centre of 
Research and Development,

 -  Multi-level Embedded Closed-
Loop Control System for Fluidic Active 
Flow Control Actuation Applied in High-
Lift and High-Speed Aircraft Operations 
(Clean Sky, grant agreement no. CSJU-
GAM-SFWA-2008-001, 2011-2013),

 -  New Aircraft Concept Research 
(2005-2010), 6th Framework Programme, 
project led by Airbus,

 -  Transition Location Effect on Shock 
Wave Boundary Layer Interaction (2012-
2016, 7th Framework Programme),

 -  Basic wind tunnel investigations 
to explore the use of Active Flow Control 
technology for aerodynamic load control  
(Clean Sky project no. 296345, 2012-2014),

 - EADS-CASA 

 - Warsaw Technical University

 - Institute of Turbomachinery

 - PZL-Świdnik S.A. 

CESAR:

MOSUPS: 

ESTERA:

NACRE:

TFAST: 

STARLET:

Our Partners 
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Example of load reduction system investigated in STARLET project  

Comparison of results of flow simulation of a helicopter blade equipped 
with active Gurney flap conducted in COMROTAG project 
with results of wind-tunnel experiment 

Example of wing optimization results achived in CESAR project 

 -  Development and Testing 
of Computational Methods to Simulate 
Helicopter Rotors with Active Gurney 
Flap (Clean Sky project no. 619627,  
2013-2016),

 -  Innovative Aerodynamic High Lift 
Concepts, Projekt KE G4RD-CT-2001-
00516, 2002-2004,

COMROTAG:

HELIX:

 - Environmentally Friendly High 
Speed Aircraft, Projekt KE Nr AIP4-CT-  
2005-516132, 2005-2009,

 - Aerocapture for Future Space 
Transportation, Project KE 218797,                
2009-2011.

HISAC: 

AEROFAST: 



The Aviation Components and Equi-
pment Test Department mission is to 
develop of the new technologies and to 
propose innovative design and techno-
logical solutions including their labora-
tory verification. 

In particular:
 - test and design of landing gears for both 

manned and unmanned aircraft,
 - test and design of high energy brakes and 

Anti-Lock Braking Systems (ABS),
 - test and design of shock absorbers, energy 

absorption systems and mechanical 
vibration dampers,

 - tests of energy absorption materials 
(high deformation speed),

 - maintenance and management, regular 
and proof test supervision, test program 
preparation, functional tests and 
inspections,

 - design of test stands and specialized 
measurement systems,

 - structural strength analysis,
 - design, preparation and construction 

of demonstrators.

The Aviation Components and Equipment Test 
Department consists of a Landing Gear 
Laboratory which complies with ISO-PN-EN 
IS/IEC 17025:2005 requirements and is 
accredited by the Polish Center for 
Accreditation (certificate number AB 131).
Most of the landing gear Polish made airplanes 
and helicopters were designed in the Aviation 
Components and Equipment Test Department 
and tested in the Landing Gear Laboratory.

AVIATION COMPONENTS 
AND EQUIPMENT TEST DEPARTMENT 

Airplane landing gear

Design

Design processes are aided by the CAD 3D 
SOLID EDGE system, fully compatible with 
the Unigraphics and Catia systems. Strength 
analysis and stiffness evaluation are performed 
using the MSC NASTRAN/PATRAN 
and FEMAP/NASTRAN systems.

Design capabilities
 - airplane and helicopter wheel and skid 
   landing gear,
 - "shimmy" and anti resonance dampers.
 - landing gear shock absorbers 
   (single and double acting),
 - test stands,
 - ABS for aircraft brake systems,
 - actuators and locks,
 - wheels and high energy brakes,
 - UAV landing gear.

SCOPE 
OF ACTIVITY



Analyses are made with the use of both 
advanced FEM packages: Altair HyperWorks, 
MSC PATRAN/NASTRAN, FEMAP/  
NASTRAN, and classic computational 
methods such as AMESim - simulation of intri-
cate mechatronic systems. The analyses cover 
issues such as: optimization for maximum 
strength and minimum weight, fatigue wear, 
contact, friction, heat exchange, flows, 
vibrations. 

Computational simulation 
methods for:
 - cases of applying a load to aircraft landing 

gear components and to other energy 
absorbing structures and materials,

 - dynamic load conditions,
 - stability simulation with experimental 
   validation,
 - shimmy phenomena,
 - behavior in extreme conditions,
 - computer simulation for aircraft touch-
   down dynamics for different landing      
   gear concepts,
 - braking transients (dynamic, heat 
   transfer and vibration).
 
Analysis:
 - stiffness, strength and flexibility evaluation 
   of subassemblies and complete landing 
   gears, 
 - optimization and integration of landing 
   gear elements, braking systems, dampers, 
   and control systems,
 - evaluation of design process, conformance 
   with quality standards and research 
   methodologies, 
 - reliability and durability evaluation of 
   landing gear elements using analytical 
   and experimental methods,
 - a review of the state of knowledge            

in the area of helicopter and landing gear 
technologies.

   

Analyses
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Computer analysis



TESTS
The Aviation Components and Equipment 
Test Department together with the Landing 
Gear Laboratory are capable of conducting 
comprehensive tests in accordance with FAR, 
EASA, MIL and AP standards for helicopters 
and aircraft with take-off weight of up to 
20.000 kg (44.000 lb). 
The tests are conducted as tests of complete 
assemblies and of separate components 
thereof, in the areas of energy absorption 
capabilities, static, dynamic and fatigue 
strength, dynamic and functional characte-
ristics, and resistance to impact load. 

Capabilities:
 - static and quasistatic tests,
 - dynamic tests,
 - functional tests.

Measuring and recording parameters:
 - time,
 - force,
 - displacement and deformation,
 - pressure,
 - temperature,
 - rotational speed,
 - acceleration,
 - voltage and current.

Experimental work is performed using:
 - high performance laboratory IBM-PC 
   acquisition systems: max. 333 or 1000 
   kSamples/s 12 or 16 bit data, configurable 
   for 64 input channels (upgradeable to 256 
   channels) and mobile system using 
   SPIDER 8 (Hottinger),
 - amplifiers (DC or 4.8 kHz carrier 
   frequency plug-in unit); from Hottinger 
   Baldwin, Messtechnik, National Instrument, 

Peltron, upgradeable to 26 channels,
 - transducers and accessories for pressure, 
   acceleration, linear displacement, force, 
   torque, temperature and strain gauges by 
   Hottinger, Keithley, IOtech, NI and Peltron,
 - software for data acquisition, control, 
   report generation, applications generated 
   in house using the TestPoint CEC system, 
   NI LabView, IOtech DasyLab and HBM 
   Catman for PC-based Windows and 
   Real-Time machines,
 - equipment for calibration, verification, 
   measurement, waveform generation, and 
   control from HBM, Keithley Metrabyte, 
 - real-time flight recorders with sensors 

designed for rotating objects,
 - LabView software with vision, RT, FPGA 

modules,
 - Soria - a high-speed camera system with 

original software, 180 fps with a resolution 
of 2000x2000,

 - NI DIAdem for processing large amounts          
of data and synchronization with video files,

Implementing projects and filling orders 
in the area of construction of all types of te-
chnology demonstrators, demonstration 
installations, prototypes, as well as testing and 
technological instrumentation related to wi-
dely understood aviation engineering:

 - creating prototypes of components, parts, 
fuselages, devices and structures: 
- mechanical, static, electrical, automatic, 
with the use of both aviation and 
workshop technologies,

 - construction of all types of technology 
demonstrators, iron birds, glass birds, 
power supply system demonstrators, 
mechanization system demonstrators, etc.

 - implementation of projects in the area of 
combustion engine adaptation and 
modification for the purpose of using such 
engines in newly designed propulsion 
systems,

 - construction and maintenance of testing 
devices and stations for static and dynamic 
tests, testing of propulsion systems, 
framework mechanization systems,              
and of other systems and subassemblies           
in the area of widely understood aviation 
technology,

 - complete construction of hovercraft, 
starting from fuselages built with the use 
of composite technologies, through design 
and construction of propulsion systems,  
to adaptation and installation of engines,

 - complete maintenance of combustion 
engines for aircraft (including certified line 
and heavy maintenance of ROTAX 
engines), car engines, inboard and 

Construction of  Technology 
Demonstrators and Prototypes

outboard boat engines and other engines.
 - aircraft propulsion system and airframe 

maintenance,
 - construction of structures welded with 

the use of an argon and carbon dioxide 
blend,

 - construction of composite structures with 
glass, carbon and aramid reinforcement, 
construction of moulds and 
instrumentation for fabrication                
of composite components.

Facilities:
 - 10 ton drop test machine, 
 - 3 ton drop test machine with a drum,
 - 40/20 ton press (vertical and/or side load), 
 - 5 ton automatic drop test machine for 
   functional/fatigue tests of complete landing 
   gear,
 - rotary drum for wheel fatigue tests,
 - DP test stand for functional and fatigue 

tests, 
 - IL 68 - model tests of friction pair 

materials,
 - rotunda field stand for testing rotors and 

complete helicopters,
 - two ILX-27 unmanned helicopter 

prototypes for flight tests,
 - optical strain gauge measurement stand,             

64 channels,
 - System for thermographic measurements,  

up to 650°C. 



3-Ton Drop Test Machine 
with a Drum  

Purpose
The 3-Ton Drop Test Machine with a Drum is 
used for testing shock absorption capabilities 
of landing gear in conditions similar to aircraft 
landing and taxiing, for testing landing gear 
shimmy, and also for testing brakes, wheels and 
tires. The test stand enables applying dynamic 
loads over an obstacle. 

 

3-Ton Drop Test Machine 

1  Max. weight of tested object 

    including mounting parts                 3T

3  Max. buffer pressure   1.96 MPa

5  Drum max. peripheral speed   211 km/h 

                                    (58.6 m/s)

7  Drum width    530 mm

9  Drum’s moment of inertia
2   I1 = Ib     294 kg•m
2   I2 = Ib + Il   550 kg•m
2   I3 = Ib + Ip   588 kg•m
2   I4 = Ib + Il + Ip     843 kg•m

2  Max. vertical force during the tests   

4  Drum max. rotational speed   800 rpm

                                    (13.3 rps)

6  Drum exterior diameter     1400 mm

8  Buffer force     0 - 22.2 kN

118 kN
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The test stand is equipped also with a pressure 
ramp that enables testing two wheels 
simultaneously, and is used for testing ABS 
systems on the stand.

Purpose
The 10-Ton Drop Test Machine is capable of 
doing amortization tests on L/G in conditions 
similar to real landing. Possible impact tests 
include dampers, shock absorbers and crash 
tests.

10-Ton Drop Test Machine  

Drop Test Machine

1   Max. weight of tested object 

     including mounting parts

3   Max. buffer pressure

5   Max. sink speed

2   Max. forces during the tests:

     - Vertical force

     - Horizontal force

4   Max. spinning wheel velocity

10 T

3 MPa

28.8 km/h 

(8 m/s)

392 kN

196 kN

400 km/h

(111 m/s)





LANDING GEAR



40/20 - Ton Press

Purpose
The press is capable of doing static and slow 
inconstant tests of complete sets, as well as of 
elements such as wheels and shock absor-
bers. It enables determination of force 
displacement characteristics under biaxial 
loads. Non-aircraft object tests are possible, 
depending on the way objects are mounted on 
the test stand.

     

       

       

       

                                                                    

       

       

       

    

     

   

  1   Vertical force        0 ÷ 392 kN

3   Top deck vertical leap                      400 mm

  5   Moving top deck vertical velocity        0 ÷ 300 mm/min 

7   Bottom deck dimensions        800 x 760 mm

   9    Vertical and horizontal forces increment 

            proportionality assurance in any inclined proportion

  11   Reading and recording vertical horizontal 

            loads - leap curves

2   Horizontal force        0 ÷ 196 kN

4   Bottom deck vertical leap        400 mm

6   Moving bottom deck horizontal velocity         0 ÷ 600 mm/min

8   Clearance between top and bottom deck       190 ÷ 2000 mm

10   Self-activating cycles of vertical load assurance 

40/20 - Ton Press

5-Ton Drop Test Machine 

Purpose
The 5-Ton Drop Test Machine is capable of 
performing strength tests of landing gear 
in conditions similar to landing.

        

1   Max. weight of tested objects 

     including mounting parts     5 T

3   Max. horizontal force during the tests     74 kN

5   Drop height     0 ÷ 1000 mm

2   Max. vertical force during the tests                   147 kN

4   Static load     5 ÷ 50 kN

6   Drop frequency                   up to 4/min

5-Ton Drop Test Machine  



IL 68 - Model Test of 
Friction Pair Materials

Purpose
The test stand enables modeling of physical 
phenomena that occur in brakes during 
deceleration (vehicles and aircraft) including, 
in particular, the thermal shock effect. 
Deceleration down to zero velocity is a rapid 
process taking between 10-15 s. During this 
time, heat generated on the brake working 

     

        2   Inertia                                                   0.154 ÷ 1.54 kg•m  
2                                                                         increased by 0,098 kg•m

       

   1   Max. drive shaft rotation velocity  9000 rpm
                                                                         (150 rps)

 3   Max. load on the sample surface  5.88 kN

2

IL 68 – Model Test of  Friction Pair Materials 

surface is transferred inside the friction pair 
materials. IL 68 - the Model Test of Friction 
Pair Materials  allows recreation of this 
process on the samples' friction surfaces 
alongside recording and measuring a range of 
parameters, such as the maximum power 
generated per unit of the friction surface, 
work per unit of the friction surface, slip 

institutecnt 46 47/

Functional and Fatigue 
Test Stand DP

Purpose
The Test Stand is capable of performing 
functional and fatigue tests. Hydraulic power 
systems and data acquisition systems enable 
static strength, fatigue and wear tests under 
complex load (multi actuator systems). The 
stand facilitates, among others tests, 
investigation of friction damper characteri-
stics, retractable landing gear mechanisms and 
dynamic characteristics. 

1   Assembly section dimensions           1900x1800x1900 mm

3   Max. load frequency           5 Hz ÷ 15 Hz

5   Recording key test parameters 

2   Max. load           19.6 kN

4   Adjustable to meet the specific 

     Test requirements 

6   Feedback control

Functional and Fatigue Test Stand DP

speed and maximum volumetric tempe-
rature. We are also capable of performing 
thermal resistance tests of brake pad 
materials.



Compressed-air Cannon 
for Crash Testing 

Purpose
The cannon is used for testing objects in crash 
conditions, which means impact testing with 
high collision speeds. 

Compressed-air Cannon for Crash Testing 

Wheel Fatigue 
Test Stand

Purpose
The Wheel Fatigue Test Stand is capable of 
performing fatigue tests of hubs and whole 
wheels on road vehicles and aircraft.

Wheel Fatigue Test Stand

        

        

        

        

        

        

        

        

        

      

      

1    Wheel load on the drum           1.96 ÷ 59 kN

3    Drum width           600 mm

5    Testing  Wheel Diameter           300 ÷ 1000 mm

7    Loading Cycle Time                          20 ÷ 120 min

9    Reading and recording of load, 

              mileage, cycles number and test time

11    Constant and adjustable pressure 

              measurement inside the tire 

2    Drum diameter           1989 mm

4    Drum Peripheral Speed           5.3 ÷ 53 km/h

                                                       (1.47 ÷ 14.7 m/s)

6    Single loading time           10 ÷ 60 min

8    Self-activating cycles of load assurance 

10     Tire deflection measurement

       

       2   Outlet velocity                       40 m/s 

       

       4   Remote cannon trigger activation                                                                

      

     6   Compact structure enabling cannon transportation and field 

            works outside the laboratory        

1   Working pressure         11 bar 

3   Projectile diameter             200 mm 

 5   Possibility to install a device for direct measurement of projectile 

            velocity   

  



Universal Static 
Test Stand 

Purpose
The test stand is designed for performing 
static, strength and functional tests of stru-
cture components and whole assemblies.
The test stand can be used also as a universal 
assembly platform due to the modular 
character of the utilized technological 
accessories. 

Universal Static Test Stand

     

       2   Maximum compressive exciting forces                       20 T - 5 lines

    

       4   Force acquisition               max. 20 T - 5 lines  

     

  1   Platform dimensions                      6,6 m x 2,4 m  

   3   Maximum tensile exciting forces                       20 T - 5 lines

  5   Displacement acquisition        max. 1 m - 5 lines   

Stand for Charging 
Shock Absorbers   

Purpose
The stand is used for filling shock absorbers 
and other assemblies in which pressurized gas 
must be used, with gas.

Stand for Charging Shock Absorbers 

       1   Number of charging ranges        3  

       3   Range 2               1 - 5 MPa 

       2   Range 1                5 - 15 MPa 

       4   Range 3                    0 - 1 MPa   
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 - Landing gears for:
   - 2 seat piston trainer PZL TS-8 Bies,
   - 2 seat jet trainer PZL TS-11 Iskra,
   - combat jet trainer PZL I-22 Iryda,
   - medium helicopter PZL W-3 Sokol,
   - 4 seat airplane PZL 104 Wilga.
 - Nose and main L/G for 2 seat military  - 
   trainer PZL 130TC Orlik,
 - modernization of L/G to military trainer  - 
   PZL I-22 M93 IRYDA (take-off mass 
   increased to 8940 kg),
 - steerable tail L/G for 6 seat airplane 
   PZL 105 Flaming,
 - nose and main L/G for 4 seat composite 
   airplane I-23,
 - nose and main L/G for the 2 seat small 
   airplane I-25 (prototype),
 - dynamic and fatigue tests of landing gear 
   of aircraft (Bryza),
 - dynamic tests of I-23 landing gear,
 - tests of brake lining of Iskra and Orka 
   aircraft,
 - landing gear damper of the SW-4 
   helicopter,
 - technical project of nose and main 
   retractable landing gear for the airplane 
   Bryza (sea patrol),

I-23 Manager

 - conceptual project for Sokół helicopter 
   landing gear (marine version),
 - conceptual project for main retractable 
   landing gear for Skytruck PLUS aircraft,
 - fatigue analysis of fixed landing gear for 
   Bryza aircraft,
 - strength analysis of fixed landing gear for 
   Bryza, aircraft in the MSC NASTRAN 
   system,
 - strength analysis of retractable landing 
   gear for the composite airplane I-23,
 - nose & main landing gear retraction 
   systems for Bryza aircraft,
 - nose and main L/G for EM-11 Orka 
   aircraft,
 - main L/G for Skytruck aircraft with 
   improved impact absorption - the 
   ADLAND project,
 - UAV electrically controlled L/G, take 
   off mass of 100 kg, the NACRE project,
 - UAV electrically controlled L/G, take 
   off mass of 230 kg,
 - landing gear for the ILX-27 unmanned 

helicopter - 1.100 kg,
 - ”Unmanned helicopter - robot for special 

tasks” - tests,
 - design, construction and testing of landing 

PZL-104 Wilga

gear for an autogyro built as a part of the 
”Technology of introducing a new type of 
rotorcraft into business practice” project,

 - ”Efficient Systems and Propulsion for 
Small Aircraft”,

 -  a modern unpowered rotor,
 - design, construction and testing of landing 

gear for an unmanned helicopter 
prototype built as a part of a development 
project named ”Unmanned helicopter - 
robot for special tasks” implemented 
in a consortium with ITWL and WZL-1,

 - design for modernization of brakes for the 
”Dzik” armored vehicle.

Our Projects 
and Applications
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Certificates and Norms

The Institute of Aviation is a leading center for 
design and testing of landing gear in Poland. 
The landing gear of most airplanes and 
helicopters produced by Polish manufacturers 
have been designed and tested by the 
Institute’s Department of Examination 
of Aviation Equipment in compliance with the 
quality standards of ISO - PN - EN ISO/IEC 
17025:2001 and is certified by the Polish 
Center for Accreditation (Certificate No. AB 
131). The Department of Examination of 
Aviation Equipment offers design, analysis and 
test services of landing gear with the use 
of modern devices and measurement instru-
mentation.

PN-EN OSO 9001-2009, WSK KONCESJA 
MSWiA nr B-003/2010,  AQAP 2110:2009.

 

AB 131

 

        
                     
                 FAR 23                      MIL-L-8552C                    

                 EASA PART 23                      MIL-A-8867C                   

                 FAR 27                      MIL-S-8698                      

                 EASA PART 27                      MIL-B-8075D
                 FAR 29                      MIL-B-8584C

                 EASA PART 29                      MIL-STD-810 

                 AP 970                                   MIL-T-8679

                 TSO-C 26                      MIL-W-5013L
                 TSO-C 62                      MIL-C-6021

                 MIL-A-8866 (ASG)        MIL-H-8775

                 MIL-STG-1290A                     MIL-A-5503

                 MIL-T-6053C  

CS-25

CS-27

CS-VLA

CS-ET30

STANAG

CS-VLR

CS-23

JAR-22

JAR-23

JAR-25

JAR-VLA

International cooperation
 - CESA CESA - COMPAÑIA ESPAÑOLA 

DE SISTEMAS AERONÁUTICOS, S.A. - 
testing of landing gear for an unmanned 
aerial vehicle - ATLANTE project.

 - ASTRIUM SAS - crash tests of energy 
absorbing materials.

 - ADLAND - Adaptive Landing Gears for 
Improved Impact Absorption - STREP.

 - Specific targeted research project: 
”Development of steerable landing gear 
with the aim to improve energy 
absorption upon touchdown”.

 - DRESS - Distributed and Redundant 
Electro-mechanical Nose Gear Steering 
System - Design and integration of a test 
stand for testing an electrical system for 
steering the nose landing gear of the 
Airbus A320 airplane. The test stand was 
developed as a part of participation in an 
European project coordinated by the 
Messier-Bugatti company.  The test stand 
has been used since 2010 in France by the 
Messier-Bugatti company, 

 - RASTAS SPEAR - Radiation-Shapes 
Thermal Protection Investigations for 
High-Speed Earth Re-entry - selection and 
crash testing of energy absorbing materials 
- 

www.dress-project.eu.

www.rastas-spear.eu

International and 
Cooperation

Domestic
Domestic cooperation:

- landing gear for the W-3 SOKOL 
helicopter,

- landing gear for the I-23 aircraft.

- landing gear for the PZL I-22 IRYDA 
aircraft,

- landing gear for the  M28 SKYTRUCK 
aircraft,

- landing gear for the BRYZA aircraft.

- landing gear for the PZL-104 WILGA 
aircraft,

- landing gear for the PZL-111               
KOLIBER 235 aircraft,

- landing gear for the PZL-106 KRUK 
aircraft,

- landing gear for the PZL-130TC ORLIK 
aircraft.

- landing gear for the EM11 - ORKA 
aircraft.

- tests of automotive shock absorbers.

Projects:
- Unmanned helicopter - robot for special 

tasks ILX-27, 
- Technology of introducing a new type of 

rotorcraft into business practice, 
- Modern unpowered rotor, 
- Butterfly Wing,
- Efficient Systems and Propulsion for Small 

Aircraft,

- PKAERO - Modern material technologies 
used in the aviation industry. 

AUGUSTA WESTLAND ”PZL-Swidnik” S.A.:

SIKORSKY PZL - Mielec Sp. z o.o.:

AIRBUS MILITARY EADS PZL 
”Warszawa-Okecie” S.A.:

Margański & Mysłowski Zakłady Lotnicze 
Sp. z o. o.:

Delphi Poland:

Head of Aviation Components
and Equipment Test Department 
Andrzej Tywoniuk, M.Sc. Eng.
phone: (+48) 22 846 00 11 ext. 219 
fax: (+48) 22 846 37 52 
e-mail: andrzej.tywoniuk@ilot.edu.pl 

Norms



AVIATION STRUCTURES 
AND DESIGN DEPARTMENT

Designing

The Aviation Structures and Design 
Department specializes in designing 
composite and metal aircraft stru-
ctures and the technological equip-
ment to produce them. In addition, the 
department carries out performance 
analysis, load analysis and moderni-
zation projects of currently used 
aircraft.  An experienced design team 
allows the implementation of project 
work to go beyond the aviation 
industry and to suggest optimal 
solutions, taking into consideration 
specific client requirements. 

The work carried out on the basis of the 
approval no AP 270 Design Organization 
approval (ADOA) issued by the European 
EASA and quality management systems ISO 
9001: 2009, AQAP 2110: 2009,  AQAP 9001: 
2008.

3d model of the new instrument panel 
I-31T, designed using CATIA v5 software

3d model of the helicopter ILX-27 tail 
boom, designed using CATIA v5 software

International Defence Industry 
Exhibition MSPO 2013 Kielce

AirFair Exhibition 2014

The Balt Military Expo 2014

Diplomas and awards for the unmanned helicopter ILX-27

Head of Aviation Structures 
Design Department
Paweł Guła, M.Sc. Eng.
phone: (+48) 22 846 00 11 ext. 420
fax: (+48) 22 846 38 12
e-mail: pawel.gula@ilot.edu.pl 

 - Metal structures,
 - composite structures:

 - aviation structures of glass and carbon 
composites,

 - technological equipment/tools:
- moulds for the performance 

of composite structures,
- assembly tooling/equipment,

 - additional equipment currently used  
in airplanes and helicopters.

Aviation Structures and Design Department 
recently realized/implemented projects:
 - ”Unmanned helicopter - robot for special 

tasks: ILX-27”,
 - ”ESPOSA - Efficient Systems and 

Propulsion for Small Aircraft”, 
 - ”Technology of implementing in to 

economic practice the new type 
of rotary wing aircraft”,

 - ”Modern autogyro rotor”.
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 - ”European Personal Air Transportation 
System STUDY (EPATS)” - EU 6th 
Framework Program project; Contract UE 
ASA6-CT-2006-044549 Specific Support 
Action (SAA), 2007-2008,

 - ”System Transportu Małymi Samolotami - 
analizy i opracowania modelu 
transportowego (STMS)” - Polish national 
funded project (NCBR), grant no N R10-
0023-04/2008, 2008-2009.

 - ”Small Air Transport - Roadmap (SAT-
rdmp)” - EU 7th Framework Program 
project, Grant Agreement No ACSO-GA-
2010-265603, 2011-2013, 

 - ”Air Cargo Technology Road Map 
(CargoMap)” - EU 7th Framework 
Program project, Grant Agreement                

 www.epats.eu.

www.epats.eu/SATRdmp/.

References
No 284551 - CargoMap, 2011-2013,

 - ”Improvement of the air cargo transport 
sector by service oriented ICT methods 
and processing logistic networks, 
(Baltic.AirCargo.Net)” - Baltic Sea Region 
Program 2007-2013 project, 2010-2013,

 - ”Aviation Safety and Certification of new 
Operations and Systems  (ASCOS)” - EU 
7th Framework Program project, Grant 
Agreement No 314299 - ASCOS, 2012-
2015, 

 - ”Efficient Systems and Propulsion for Small 
Aircraft (ESPOSA)” - EU 7th Framework 
Program project, Grant Agreement No 
284859 - ESPOSA, 2011-2015,

 - I-23 ”Manager” aircraft certification, in 
accordance with FAR-23, amendment 42.

www.cargomap.eu.

www.balticaircargo.net.

www.ascos-project.eu. 

www.esposa-project.eu.

Services provided

The Transport Systems Department 
focus is on transport system research 
associated with aircraft design.
Moreover, in the framework of our 
activity, we undertake structure stress 
and aircraft performance analyses, 
cooperate in creating programs and 
manage aircraft certification processes.

Participation in National and European Union 
funded projects:
 - applying for national and EU funding              

of projects,
 - project coordination and management,
 - participation in work, preparation                   

of reports,
 - project approval process.

Research and Development work in the field  
of Air Transport:
 - preparation of air transport related 

forecasts and development strategies,   
 - qualitative and quantitative research              

of the passenger and air cargo markets,
 - software design and implementation, 

including artificial intelligence methods         
in optimization, management and 
modelling of transport systems,

 - passenger and air cargo systems 
modelling and design,

 - air transport safety and security,
 - technological and economic aspects               

of design, planning and exploitation                
of aircraft.

Aircraft design: 
 - organisation and management of aircraft 

design process and its optimisation,
 - aircraft performance calculations,
 - strength calculations,
 - undertaking of flight tests,
 - aircraft certification.

TRANSPORT SYSTEMS 
DEPARTMENT

Head of  Transport Systems 
Department
Andrzej Iwaniuk, M.Sc. 
phone: (+48) 22 846 00 11 ext. 707
fax: (+48) 22 846 44 32
e-mail: andrzej.iwaniuk@ilot.edu.pl



ILX 27 - UNMANNED HELICOPTER 
- ROBOT FOR THE SPECIAL MISSIONS
The purpose of this  UAV helicopter is 
one of support for the army, navy 
and border guard special missions 
carried out in difficult terrain such as 
mountains and urban areas or at risk of 
enemy fire. This UAV helicopter 
represents a safe alternative to 
manned air support (i.e. aircraft, 
helicopters) and unmanned aerial 
vehicles. Usage of this UAV helicopter 
depends on the type of installed 
devices and special equipment and can 
be equiped with any kind of sensors 
and with a maximum payload. 

Performance of ILX-27
Max takeoff weight 
Payload    
Max speed            
Maximal rate of climb   
Ceiling                
Range                
Lycoming IO-540 Engine 

1100 kg
300 kg

 215 km/h
10 m/s

4 km
441 km
260 HP

Evacuation of soldiers 
from the risk area

Exploration from the air

Supply and transportation

Carrier of precision weapons

UAV helicopter in military applications:

UAV helicopter in civil applications:

Operations in the area of natural 
and environmental disasters 

Monitoring of land engineering facilities, 
bridges, railway junctions and communications,
agriculture, railways and woodlands

Variants of ILX-27:

Special (exploration)

Fighting point objects

Naval



The aircraft is designed to perform executive 
flight in normal and difficult weather conditions 
and train the pilots for IFR flights, take-off 
landing and ILS. The aircraft may take off land on 
concrete and asphalt airstrips, as well as on           
a grass airfield with well prepared and hardened 
surface.

Weights 
MTOM................................................1150 kg
Fuel Capacity ...................................130 kg
Maximum Useful Load ...................460 kg

Performance
Maximum Speed ..............................295 km/h
Cruising Speed ................................ 285 km/h
Take-off, landing distance ...............500 m

Powerplant
TP100 turboprop engine: 
Shaft output .....................................180 kW 

-1Propeller speed ............................... 2158 min
Weight w/o liquids ..........................61,6 kg 

Propeller
MTV-25-1-D-C-F CFL 180-05

The I-31 is a single, turboprop (T), 
piston (P) engine, four seat, low wing 
monoplane with typical surface and 
three wheel landing gear. The air-
frame structure is made mainly of 
composite. 

The airplane has been manufactu-  
red in compliance with CS-23 
regulations.

PERSONAL AIRCRAFT 
I-31T/I-31P
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RESCUE-PATROL
HOVERCRAFT PRC-600
The hovercraft was designed mainly for  
rescue and patrol actions.  It can move on 
land,  on inland waters,  swamps and almost 
everywhere where the use of car or boat is 
impossible.  The hovercraft is adapted to use 
for the whole year, and in all weather  
conditions.  It is economical and easy in use,  
with a low level of noise and a  high safety 
level for  crew and passengers.  It enables 
efficient rescue missions, and is a lot of fun as 
well. The PRP-600 is intended to transport 5 
persons (including the driver).

(in brackets  with inflated apron):
Length ...........................................6.6 m
Width.............................................2.3 m (3.4 m)
Height.............................................2.2 m
Maximal speed afloat...................65 km/h
Cruising speed..............................35 km/h
Maximal height of obstacles .... 0.6 m
Fuel consumption ........................15 l/h
Weight .........................................950 kg
Load capacity .............................450 kg

 

Engine power .............................130 KM
Engine 2000 ccm DOHC

Power unit:

Technical Data 
& Performances

Ph.D. Eng.
phone: (+48) 22 846 00 11 ext. 407
e-mail: krzysztof.szafran@ilot.edu.pl 

Krzysztof Szafran, 
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of New Technologies
Jerzy Żółtak, Ph. D.
phone: (+48) 22 846 00 11 ext. 227
fax: (+48) 22 868 51 07
e-mail: jerzy.zoltak@ilot.edu.pl 
e-mail: cnt@ilot.edu.pl

Director of Center 
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The mission of the Center for 
Composite Technologies of the Institute 
of Aviation is to deliver composite 
technology solutions and composite 
material tests for the aviation industry.

The Center combines:
 - Composites Testing Laboratory,
 - Composite Structures 

Manufacturing Division,
 - Project Management Division.

The Center carries out projects 
in the field of:
 - mechanical tests according to ASTM 

standards to determine composite 
material properties and create 
a material database,

MISSION



 - technology development                         
for composite components 
manufacturing with usage of out             
of autoclave prepregs, 

 - monitoring of delamination 
progression in composite materials 
with usage of numerical (NASTRAN, 
MSC MARC, ABAQUS) and 
experimental methods,

 - detection of defects and analyzing its 
progression in composite materials 
by ultrasonic and visual NDT 
methods.

Composites Testing Laboratory 
is authorized to perform accreditated 
tests of composites in accordance with 
the international standard ISO/IEC 
17025. Technical competences have 
been confirmed by Polish Center for 
Accreditation. 
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Director 
of Center for Composite 
Technologies
Konrad Kozaczuk
e-mail: konrad.kozaczuk@ilot.edu.pl
phone: (+48) 22 188 39 71



Strenght Tests

COMPOSITES 
TESTING LABORATORY

MTS 322 test frame:

Conducted tests:

 - temperature range: -130°C ÷ 315°C,                   
-196°C (tension),

 - loading range: 0 - 250 kN.

 - tension - ASTM 3039,
 - compression - ASTM D3410 and ASTM 

D6641,
 - open-hole compression - ASTM D6484,
 - open-hole tension - ASTM D5766,
 - compression after impact - ASTM D7137,
 - Iosipescu shear test - ASTM D5379,
 - in-plane shear - ASTM D3518,
 - three-point bending - ASTM D790,
 - long beam flexure - ASTM D7249,
 - flatwise tension - ASTM C297.

INSTRON ElectroPuls E3000 
test frame:

Conducted tests:

 - loading range:   
 - 0 - 2100 N for static tests,
 - 0 - 3000 N for dynamic tests,

 - maximum frequency: 300 Hz,
 - stroke: 60 mm.

 - interlaminar fracture toughness: 
 - mode I - ASTM D5528 (static test)                

and ASTM D6115 (fatigue test),
 - mode II - ESIS TC4 protocol,
 - mixmode - ASTM D6671.

 - short beam shear - ASTM D2344,
 - roller drum peel - ASTM D 3167,
 - climbing drum peel - ASTM D1781.

MTS 322 test frame: compression after impact -
ASTM D7137

INSTRON ElectroPuls 3000

MTS 322 250 kN test frame equipped with environmental 
chamber and tank for liquid nitrogen



Perkin Elmer DMA 8000
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Impact Tests

Instron CEAST 9350 DropTower:

Conducted tests:

 - energy range: 0.59 - 1800 J,
 - impact speed: 0.77 - 24 m/s,
 - drop height: 0.03 - 29.4 m.

 - damage resistance - to ASTM D7136.

Physico-chemical Tests

Dylatometer Anter UNITHERMTM 
1000:

Conducted tests:

Dynamic mechanical analyzer Perkin 
Elmer DMA 8000:

Conducted tests:

 - temperature range: -196°C ÷1100°C.

 - thermal expansion -  ASTM E228.

 - temperature range: -180°C ÷ 400°C.

 - glass transition temperature - ASTM 
D1640 and ASTM D7028.

Head of Composites Testing 
Laboratory
Małgorzata Zalewska, M.Sc. Eng.
phone: (+48) 22 112 39 06
e-mail:
malgorzata.zalewska@ilot.edu.pl

Dylatometer Anter UNITHERMTM 1000





TENSILE TEST - ASTM D3039

 



Non-destructive Tests

Olympus OmniScan MX system 

Olympus BondMaster

COMPOSITE STRUCTURE 
MANUFACTURING DIVISION

Olympus OmniScan MX flaw detector: 

Conducted tests:

 - system with ultrasonic phased array 
module 128:32 and conventional ultrasonic 
module UT 2C.

 - defects evaluation in monolithic 
composites.

Olympus BondMaster: 

Conducted tests:

 - pitch-catch, MIA ( mechanical impedance 
analysis) and resonance modes technics.

 - defects evaluation in honeycomb 
structures.

Oven for big size components controlled 
by SIMENS software

CNC router KIMLA BPF2070:
 - working area: 7x2x0.5 m.

Ovens: 
 - oven for initial and post-cure of composite 

structures, oven capacity: length 10 m, 
width 2.4 m, height 2 m,                                 
max operating temperature 200°C,

 - precision oven for specimen preparation.

Environmental chamber:
 - capacity: 280 L,
 - Width x Length x Depth: 720x690x560,
 - temperature range: from -75°C  to +180°C,
 - temperature range with humidity: from  

10°C to 95°C,
 - relative humidity range: from 10% to 98%.



Grinding machine
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Specimens Preparation

Milling cutter machine

Specimens cutting machine:
 - table working area: 1320 mm x 320 mm,
 - digital readout - 3 axles,
 - feed: 20 - 360 mm/min,
 - rotational speed: 58 - 1800 rev/min.

Edge specimens grinder:  
 - table working area: 250 mm x 600 mm,
 - max length of grinding: 600 mm,
 - grinding wheel min feed: 0.001,
 - grinding wheel max feed: 0.06,
 - spindle revolutions: 2900 rev/min.

Head of Composite 
Structure Manufacturing Division
Piotr Koperniak, Eng.
phone: (+48) 22 188 39 08
e-mail: piotr.koperniak@ilot.edu.pl



Areas of Expertise

PROJECT MANAGEMENT 
DIVISION

 - R&D projects management,
 - development of test programs and analysis 

of test results in context of certification 
processes,

 - coordination of research activities within 
the project consortia,

 - cooperation with research centers 
in Poland and abroad.

Research Activities

 - Static and dynamic numerical analysis 
of composite materials and structures,

 - research studies of failure criteria for 
composites,

 - damage tolerance evaluation,
 - composite structures technology 

development,
 - inverse problems in mechanics 

of materials.

PRELOT

R&D PROJECTS

Development of manufacturing processes for 
composite airframes made of OOA 
(out of autoclave) prepregs. 

Project executed by a consortium 
coordinated by the Institute of Aviation 
within the framework of the domestic 
Applied Research Program of the National 
Center for Research and Development.

BAKOMET

Development of non-adhesive metal-CFR 
laminate joints for heavily loaded primary 
airframe parts. 

Project executed by a consortium 
coordinated by the Warsaw University 
of Technology within the framework of the 
domestic Applied Research Program of the 
National Center for Research and 
Development.

TEBUK

Development of methodology for damage 
assessment of primary CFRP air and space 
structures. 

Project executed within the framework 
of the Innovative Economy Operational 
Program.

OTEST

Innovative opto-numerical system for 
displacement field measurements and analysis 
of mechanical properties of materials and 
structures in various environmental conditions. 

Project executed in cooperation with Astri 
Polska sp. z o. o. and the Warsaw University 
of Technology within the framework of the 
domestic program INNOTECH of the 
National Center for Research and 
Development.

ESPOSA

ESPOSA Efficient systems and propulsion 
for small aircraft. Project executed within 
the EU Framework Program 7.

Head of Project Management 
Division
Bartłomiej Waśniewski, Ph.D.Eng.
phone:  (+48) 22 188 37 87
e-mail: 
bartlomiej.wasniewski@ilot.edu.pl
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Director 
of Center for Composite 
Technologies
Konrad Kozaczuk, M.Sc. Eng.
e-mail: konrad.kozaczuk@ilot.edu.pl
phone: (+48) 22 188 39 71

LONG BEAM
FRACTURE

ASTM D7249
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STRATEGY
& SCOPE OF ACTIVITY
 The competence and experience of Polish 

engineers have influence on the rapid 
development of the organization. Experience 
gained in cooperation in international teams 
during the implementation of technical 
projects resulted in the expansion of the 
competence with modern laboratories where 
tests of the newly designed structures are 
conducted. 

Aviation manufactures jet engines for civil 
and military aviation throughout the world. 
Currently, Aviation produces 37 types of 
engines that power 91 types of aircraft. In 
addition, it produces engines used for 
propulsion of ships and engines used in power 
plants. Through Engine Service, it renders 
services in the field of repair and maintenance 
of aircraft engines. At EDC, Polish engineers 
working for this division design and improve 
parts for units of aircraft engines and 
participate in design, analysis and servicing.

In April 2000, an agreement between 
General Electric and the Institute of 
Aviation gave rise to cooperation 
which resulted in the establishment 
of Engineering Design Center with 
its registered office in Warsaw. The 
engineers of both companies work 
together on engineering projects, 
making up teams and sections which 
form part of the Warsaw center.

Aviation Aviation Systems Energy Management Oil&Gas Power
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Aviation Systems is a global provider of 
power supply systems, aviation electronics, 
servo-motors and landing gear, propeller 
systems, power transmission systems for the 
manufacturers and operators of military and 
civil aircraft, and unmanned aircraft.  Aviation 
Systems began operating at Engineering 
Design Center in 2005 and currently has 200 
engineers specializing mainly in mechanics. 
This area is growing rapidly and is taking over 
more and more responsibility in its field. In 
2013, a new aviation electronics division was 
set up within this business, which develops 
software for steering aircraft functions; 
whereas the plans for 2014 provide for 
building a team focused on designing and 
constructing state-of-the-art propellers, and 
on supporting production. 

Energy Management operates in the 
energy sector being one of the world's leaders 
in the development of transmission techno-
logy, distribution and energy conversion. In 
EDC business, Energy Management is present 
from May 2014, providing design support for 
the department of Power Conversion. Our 
engineers deal with the design of advanced 
electric motors and generators of electricity, 
fuel and control technologies that find their 
application in the power industry, mining, 
shipbuilding and many others associated with 
those industries. Motors and generators 
manufactured by Power Conversion are 
known for their performance, as well as the 
possible use regardless of the environment 
and the proposed design solution - in any place 
where reliability and ease of maintenance are 
crucial. The plan for the years 2014 - 2016 is to 
build a strong, competent team, which will get 
smoothly included in the structures and 
design work carried out by our partners, 
among others, from the UK, France and 
Canada.

Power is one of the world's largest suppliers 
of technologies and equipment used to 
produce electricity. The products offered by 
General Electric in this area include gas and 
gas-steam turbine units, cogeneration 
solutions for urban and industrial heating 
applications, coal gasification systems, and 
technologies for power generation from 
renewable and nuclear sources of energy. In 
2013, at EDC the Power division was divided 
into two sections – Distributed Power and 
Power Generation Engineering. The former 
deals with turbines with a capacity of up to 100 
MW and the latter – from 50 to 500 MW. Both 
organizations undertake compre-hensive 
activities, i.e. they deal with products from the 
time they are conceived – from the 
preparation of product specifications, through 
designing, production support, construction, to 
testing and maintenance. 

Oil&Gas is considered the global leader in 
high-tech production and servic ing 
technologies in all segments of the broadly 
understood oil and gas industry. It has many 
branches in many countries all over the world, 
with its headquarters in London. It offers 
integrated solutions for natural gas tran-
sportation and extraction, processing of all 
hydrocarbons, and Asset Management services 
in this field. At EDC, the Oil&Gas division has 
over 500 engineers involved in the design, 
analysis and servicing of machines such as 
compressors, turboexpanders and gas 
turbines. 
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Engine Training Laboratory 

Materials Technology Laboratory 

The EDC Materials Technology Laboratory is 
one of the best equipped materials laboratories 
in Poland/European Union. In 2013 EDC 
Materials Technology Laboratory received 
Accreditation Certificate of  Testing Labora-
tory acc. to PN-EN ISO/IEC 17025:2005 
Standard for selected method (hardness 
measurement, coating thickness measure-
ments, non-destructive testing (Penetrant 
Testing). The main activities of the laboratory 
are material testing and failure analysis of 
commercial engines, gas turbines, steam 
turbines, recipro-cating compressors, wind 
turbines and components mating (for Aviation, 
Oil&Gas and Power businesses).

Engine Training Laboratory is a place where 
engineers can participate in many trainings 
connected with aircraft engines. The first 
training program here, based on course for 
maintenance mechanics and supervisory 
personnel, was a series of classes about CT7 
turbopropengine maintenance. Over time, the 
laboratory was supplemented with CF6-80C2 
and CFM56-7 commercial turbofan, as well as 
GE J85 and PZL K-15 military engines. There 
are also engine parts exhibition stands and 
audio-visual equipment with appropriate 
presentation content that gives both to 
beginners and to advanced engineers a real 
opportunity to develop their skills. Laboratory 
is equipped with general and special tools for 
engine inspection, disassembly and assembly 
works according to specialized training's 
program.

Materials Technology Laboratory 

Engine Training Laboratory 

The establishment of the respective substa-
ntive teams and skillful selection of personnel 
results in the fact that the quality of services is 
at the highest level. Engineerig Design Center 
puts emphasis on skills improvement of EDC 
specialists. Research and design works are 
supported by the wide range of laboratories 
where the employees can locally conduct tests 
and develop themselves in many technical areas. 

LABORATORIES
 



High Pressure Laboratory is one of only three in 
the world and second biggest in the world. Its 
main purpose is pressure and temperature 
qualification testing of existing Oil&Gas' 
Drilling&Production products, participation in 
product line extensions and new product 
introductions (NPI), as well as support of the 
sales order activity. The High Pressure 
Laboratory is capable of testing numerous 
pieces of subsea equipment such as: valves, seals, 
flanges, spool pieces, riser connectors and clamp 
connectors, as well as testing of other multiple 
components of manifolds and platforms 
working on surface and in deep water 
conditions. Based on the lab's capabilities it is 
possible to meet the requirements for other 
businesses like Aviation and Power by creating 
certain conditions, e.g. of RGD (Rapid Gas 
Decompression), specified flow of various 
mediums (oil, hydraulic fluids etc.). The HPT lab 
has an accreditation certificate approved by the 
Polish Centre For Accreditation which says that 
the testing lab meets the requirements of the 
PN-EN ISO/IEC 17025:2005 standards.

Component Test Laboratory has two test rigs 
being a combination of many cutting edge 
technical solutions; the lab gives a possibility to 
perform various tests (performance, endurance, 
functional etc.) of components rotating with 
speeds up to 22000 rpm that additionally 
require providing lube oil and/or applying loads 
and/or hot air for pressurization purposes. 
Highly advanced control and data acquisition 
system allows running tests in a fully automated 
mode, constantly acquiring great amounts of 
good quality data (sampling frequency up to 
25 kHz) about the tested component's behavior 
and the test rig itself (temperatures, speeds, 
pressures, vibrations, oil flows, strains). Further-
more, the lab's capabilities can also meet the 
requirements for testing of other components 
(gearboxes, air-oil separators, seals, etc.) also 
from different industries. The results of the tests 
completed so far, confirmed the lab team's high 
competence and high quality of acquired data. 

High Pressure Laboratory 

Component Test Laboratory 

Component Test Laboratory 

High Pressure Laboratory 

instituteedc 96 97/



Control Systems Laboratory primarily worked 
as a testing center for EDC Subsea Controls 
department. Later, it also provides certain 
services for other teams in Oil&Gas business. It 
is equipped with several test stations 
supporting controls software develop-ment 
and acceptance tests (very often customer 
witnessed). In the laboratory engineers are also 
able to measure and test Oil&Gas Subsea 
electronic equipment like Subsea Electronics 
Modules (SEMs), communication modems, 
power units and others. Flexible design of the 
test equipment allows to adapt to the required 
configuration of a specific project. 

Repair Development Center has been concen-
trated on various services for businesses: 
Aviation, Power and Oil&Gas. As part of the 
offer our customers can repair and develop 
new repairs on their components by special 
processes: welding (manual and robotic), metal 
addition, brazing, heat treatment and 
tooling/fixturing prototyping. RDC equipment 
and rooms are still being serviced and 
refurbished to comply with the high 
international standards. There are more and 
more new devices that enrich a wide range of 
services. The RDC mission is to develop new 
repair technologies for gas turbine compo-
nents. It includes optimization projects and 
organizing hands on training for engineers and 
operators not only from EDC but also from 
around the world.

Repair Development Center 

Repair Development Center 

Controls Laboratory for Gas Turbines is 
equipped with control system solutions, used 
by Power, Distributed Power business. It 
includes gas turbine specific controllers and 
industrial controllers adapted for gas turbine 
purposes. The lab is primarily used for 
simulations, development support and 
troubleshooting of code and communication 
interfaces implemented in the gas turbine 
software. The simulation stands for all Gas 
Turbine product lines are based on package and 
engine software models, as a result 
input/output modules are not required.

Control Systems Laboratory 

Controls Laboratory 
for Gas Turbines 
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From then on, on the Institute of Aviation's 
map there will be a new Heat Transfer and 
Fluid Mechanics Laboratory. It has been 
developed to support Aviation engineers in 
design and testing of a jet engine and industrial 
gas turbine components. The laboratory is 
equipped with the high-end control and data 
acquisition systems. Two measurement 
stations can be controlled both manually and 
in fully automated modes. Its architecture is 
reconfigurable, which allows for performing 
many various tests. EDC engineers can use 
the modern equipment to record precise 
measurements of mult iple process 
parameters, e.g. temperature, humidity, 
pressure, flow rate, velocity and turbulence in 
three dimensions.

The Institute of Aviation’s infrastructure that 
is still being developed with broad spectrum 
of its services makes our Polish EDC teams 
very independent and active in realizing all 
global projects from many branches of 
engineering industry.
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