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BOSMAL AUTOMOTIVE RESEARCH AND DEVELOPMENT INSTITUTE LTD

@ Theheadquarter. Poland, Bielsko A | O All R&D laboratories featured in this presentation
are owned and operated by BOSMAL

__ Subsidiary BOSMAL ltalizs.r.l. ¢ Italy, Torino * ’ .
@ Temporarytest site: BELCHAMP France O £d& France | _ '

() Customer representationGermany, Sigmaringen

__ BOSMAL Branch/ Customer sitkg 02 O

@ BOSMAL Customer site / temporary Customer site

@ OtherBOSMAQ &mporary test sites ¢ Italy, Spain,
Sweden and other European countries

* - availablesoon

55 yearsin the automotive marke& 30years as an AccreditetestingLaboratory AR 28



BOSMAL RESEARCH & DEVELOPMENT

Research and Developme@enter(with that legal status)

Research laboratoryneeting the requirements dPN-EN ISO / IEC 17025: 2603
- with a widerange of accreditation (over 600 methodologies)

License for approval tests of vehiclémternal combustion and electric), as well a%
their equipment or parts (including internal combustion engines, electric engine
and batteries) X

Certified, integrated management systenfPNEN ISO 9001:2018), PNEN ISO
45001:202402 and PNEN ISO 14001:2041)

TISAXabel. Resultof Institute are availableat https://enx.com/tisax

CertificateAQAP 211(2016- confirming compliance with NATO quality
requirements in design, development and manufacture

License of the Ministry of Interior and Administration No-B38/2023to conduct
business activitiegelatedto the production and tradeof explosives, weapons,
ammunition products and technology for military or policse

AccreditationOiB(Defense and Securitygonfirming that the BOSMAL Laborator
meets the requirements of the REN ISO/IEC 17025:20@8 standard under
accreditation no. 67/MON/2024.

Gomprehensiverangeof research, design and production, engineering and
productionimplementations

Personnel:340 employeeswith 220engineers



https://www.bosmal.eu/
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AUTOMOTIVEMATERIALS TESTING

Materialemissions VIAQ Yehiclelnterior Air Quality).
Corrosiontesting

Environmental and light resistance tests, ageing tests

Tests of petroleum products araperatingfluids

Testingof mechanicaproperties
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55years in the automotive market 30years as an Accredited Laboratory (AB 128)


https://www.bosmal.eu/automotive/materials-testing/

g AUTOMOTIVEMATERIALS TESTING

7. Technical cleanliness inspectigmternal and external cleanliness of products

8. Microscopyandmetallography

7 BOSMAL

__R&D facilities

9. Physicochemical, aesthetic and functional propetrties
10. Mechanicapropertiesof fasteners

11.Testing of galvanic and paint coatings

R&D facilities |
-

55years in the automotive market 30years as an Accredited Laboratory (AB 128)


https://www.bosmal.eu/automotive/materials-testing/

1. Teging of electric vehiclbateries(accumulators).
2. Electrotechnical and electrontesting.

3. Teding of manual andutomatic transmissions, gearboxemd edrives
4. Tegnig of engine oils, transmission fluids, liquid and gaseous fuelsadidives

5. Optical andhermovisiontesting

6. Teging of electrical and electronic vehicle equipment.
7. Teding of windows and wiper assemblies.

8. Durability, strength, fague, andfunctionaltesting.

9. Teding of braking systems.

55 years in the automotive market

30years as an Accredited Laboratory AB 128


https://www.bosmal.eu/automotive/tests-of-automotive-parts-and-assemblies/

10. Teding of suspension systems, chassis, and body components.
11.Vibration, vibroacoustidNVH), andtraingaugetesting.
12.Teging of heat exchangers.

13.Teding of assemblies and components of internal, external, and ligating.
14.Diagnos$ics and data analysis of E/E systems.

15.1P-code. Resistance to solid piates dust, and moisture ingress.

16. Thermal shockesting.

17.Pressurdesting

18. Metrologicalmeasurements



https://www.bosmal.eu/automotive/tests-of-automotive-parts-and-assemblies/

% :ﬁ AUTOMOTIMEVEHICLE, EXHAUST EMISSIONS, ENGINE, AND POWERTRAIN TESTING
g
1. Emission and fuel consumption testing, as well as vehicle dynamics testing on chassis dynamometers.
2. Road testing and measurements of vehicles.

3. Testing of electric and hybrid vehicles.

4. Testing of vehicles, machinery, and equipment in lesgge low and high temperature chambers.

5. Testing of engines and exhauskstiteatmentsystems.
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55 years in the automotive market 30years as an Accredited Laboratory (AB 128)


https://www.bosmal.eu/automotive/tests-of-vehicles-exhaust-emissions-engines-powertrains/

6. Static testing of vehicles, machinery, and equipment.

7. Testing of catalytic exhaust aftertreatment systems.

8. PEM& emission testing of lightluty, heavyduty vehicles, and
nonroad machinery.

.‘ -
9. Electric Vehicle Testing in accordance with R101 (WLTP) requireml -

10. InService Conformity (IS&esting to verify emissions compliance
of vehicles and machinery during reabrld operdion.

11. Conformity of Production (COP).
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55years in the automotive market 30years as an Accredited Laboratory (AB 128)


https://www.bosmal.eu/automotive/tests-of-vehicles-exhaust-emissions-engines-powertrains/

@ AUTOMOTIMEELECTROMOBILITY

1. Testing of electric and hybrid vehicles.

2. Testing of electric vehicle batteries (accumulators).

3. Electrical and electronic component testing.

4. Onroad vehicle testing and measurements.

5. Testing of automotive electrical and electronic equipment.

6. Testing of vehicles, machines, and equipment in large

scale low and hightemperature chambers.
7. Static testing of vehicles, machines, and equipment.

8. Diagnostics and data analysis of E/E (electrical/electronic)

systems.

Teging of hybrid and electric vehiclesWe test electric and hybrid
vehicles in line with UN ECE RegolaNo. 101 (WLTP), including
rangedeterminaion, wheel power and energyonsumgion
measurementsand hybrid fuel and emissionssting¢ all under
standard and extremeonditions

55 years in the automotive market

Exampleof vehicleconversions

30years as an Accredited Laboratory (AB 128)



https://www.bosmal.eu/automotive/electromobility-en/

g_ HOMOLOGATIGNYPE APPROVAL

1. EU typeapprovaltestig of vehicles or vehicle typefor the following
vehicle categories: M, N, O, L, T, R, C, S.

2. Typeapproval testing of equipment or partfor the following vehicle
categories: M, N, O, L, TR, C, S.

3. Typeapproval testing of additional gas fuel systenfar vehicle
categories: M and N.

4. Conformity of production checks for vehicles, equipment, or parts
(M;N, O, L, T, R, C, S), as well as conformity checks for additional gas
fuel system installations (M, N).

5. Tests confirming compliance with relevant conditions or technical
requirements for nationaidividual vehicle approvafor categories:
M,N,O,L, T,R,C, S.

6. Tests confirming compliance with relevant conditions or technical
requirements forEU individual vehicle approvédbr categories: M1,
N1, andspecial vehicle$/, N, O.

T

Vehicle categories subject to type approval:

McY2(G2NJ OSKAOESa ox n 6KSSMIO
NgY2(G2NJ OSKAOES&a o0x n o KBIJt Ao
Oc trailers and semitrailers (O 04)

L ¢ light two-, three- and fourwheeled vehicles (L1g 7€)
T ¢ wheeled agricultural or forestry tractors (cI'5)

R¢ agricultural trailers (RgR4)

Cc tracked agricultural or forestry tractors (&L5)

S¢ interchangeable towed equipment (52

55 years on the automotive market & years as an AccreditelistingLaboratory AB128

T2
T2


https://www.bosmal.eu/homologation/
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Automation and Robotics in Industry

Production automation, speckurpose machinery, and
test stations.

Precision production tooling and measuring fixtuces
design and manufacturing.

Technological equipment for production lines.
Workshop aids and tools.
Mock-ups and prototypes.

Maintenance support and quality control assistance.

20 years of experience in industrial automation



https://www.bosmal.eu/design-and-production/

DESIGN AND AUTOMATAORSIGN, ENGINEERING SERVICES, AND ENGINEERING CALCULATIONS

Design Office

A Development ofturnkey systems

A Definition of designassumptions

A Engineeringcalculations including
A CAM systenprogramming

A Mechanicaldesign

A 3D modeling

A Prototype manufacturing

A Verificationand testing:

\n sys 4Rl

ANSY ®echanicaPremium.
ANSYS CDF Premium.
ANSYS LBYNA.

ANSY ®ptisLand’remium.
ANSYS Discovery Modeling.

Manufacturing andabrication A Productionautomation. Design and

Metrologicalmeasurements manufacturingof speciatpurpose
Development of tesplansfor machinesand measuring& control
componentsandassemblies devices.

Analysis ogxistingdesignsand A Controlsystems development ofcustom
development ofmodification PLCcontrollersfor dedicatedapplications

AvailableAnalytical Capabilities
Fatigueanalyses
Largedeformationanalyses
Thermodynamisimulations
Desigroptimization

o 3o Do P>

proposals
A Productionimplementation
A Software:
A CAD/CAM/CAEystems

A ComputerSimulationSoftware
ANSYS 2024 R1.

A Design, engineering, andalculation
services.

A Engineeringcalculations(FEA/FEM).

Advanced modetditingtools.
CAD/CAE/CAMystems Computationafluid dynamics (CFD) modeling.

A Ansys2024 R1

To T To o T Do

A DassaulSysteme<ATIA V5 e
A Solid EDGE 24 Rl
A Siemens NX
A AutodeskNVENTOR ¥ (A
A SIEMENS NX CAM, Edge CAM [ ~N 1
A Creo A 4 A Vo) B¢
A AutodeskAutoCAD L : &
A Dassault Systees SimulisABAQUSCATIA/S _ \\
Generatie AssemblystructuralAnalysis S S L ) @

55 years of design and engineering for industry


https://www.bosmal.eu/design-and-production/design-office/

x@ DEFENCE AND MARITIME INDUSTRY
T

L000°
Teding and research services for the defense 1. Material Characterization, Cleanliness, and 5. Electrical, Electronic, and Optical Testing of
and maritime industry Material Emissions Components

A Identificationof materials angproductcontaminants
chemicalcompositionanalysis

A Microscopyand metallography

A Physicochemicahesthetic andfunctional
properties

A Electrical and electronic testing.

A Optical testing.
6. Powertrain and Emissions Testing
A Testing of engines and exhaust aftertreatment

A Technicatleanlinessnspectionc internaland systgms. _
externalcleanlinesof components A Testing of catalytic exhaust gas aftertreatment
A Emissiorandodor testing(VOCnhdor from systems.

A Exhaust emissions, fuel consumption, and
vehicle dynamics testing on chassis
dynamometers.

A PEMS; emissions testing of ligkduty vehicles,
heavyduty vehicles, and neroad machinery.

7. Vehicle and Machinery Testing under Extreme

Conditions

A Testing of electric and hybrid vehicles.

A Testing of vehicles, machinery, and equipment
in largescale low and hightemperature
climatic chambers.

materials).

2. Testing of Fluids and Lubricants

A Testing of petroleum products and operating fluids.

A Testing of engine and transmission oils, liquid and
gaseous fuels, and fuel additives.

3. Resistance of Materials and Coatings to

Environmental Factors

A Ingress Protection (IP) ratigesistance to dust,
particulate matter, and moisture.

A Corrosion testing.

A Environmental and light resistance testing; ageing o . .
tests. 8. Specialized Testing f@efenceApplications

A Thermal shock testing. A Testing of military and special forces equipmen
4. Mechanical, Strength, and NVH Testing Testing of mobile shelters. o
A Mechanical property testing. 9. Control Measurements and Calibration
A Vibration, vibroacoustic (NVH), and strain gauge A Metrological measurements.

testing.
A Static testing of vehicles, machines, and equipment.
A Durability, strength, fatigue, and functional testing.
A Pressure testing.

AQAP2110:2018Certification MSWIA License No-188/2023,0iBAccreditation


https://www.bosmal.eu/defence/

X@ DEFENCE AND MARITIME INDUSTRY
[

2000°
Teding in largescale environmental chambers

A Strength andunctionaltesting of vehiclesgevices, machinery, and
components atemperatures ranging frong65cC to +78C.

A Defroding anddemiding tests of vehiclevindows at temperatures from
¢65aC to +78C.

A Cold starttesting ofcombusion engines withirthe ¢65c¢C to +78C
temperature range.

A Teging ofbateriesandheaing/air condtioningsystems in electric
vehicles at temperatureom ¢65cC to +78C.

A Teging of vehicle HVAC systenheding, vertilaton, and aironditioning)
in the ¢65cC to+750Ctemperaturerange
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Certificates Licensesand Accreditations

AQAP 2110:2016 confirming
compliancewith NATO quality
assurance requirements.

RAW WEWNETRZNYCH 1 AT
KONCESJA

License No. B38/2023issued by the
Ministry of the Interior andAdministrdion

of Poland MSWiA for conduding business
adivities in the manufacturing and trade of
explosives, weapongmmuntion, as well as
military or policededicated products and
technologies

OiBaccreditaion confirming that the
BOSMAL Laboratory meets the
requirementsof PNEN ISO/IEC
17025:201802, underaccreditaion No.
67/MON/2024.

Akredytacja OiB

JC

AQAP2110:2018Certification MSWIA License No-188/2023,0iBAccreditation


https://www.bosmal.eu/automotive/testing-in-large-sized-chambers/

Testingof Composite

1. Material Characterization and Initial Cleanliness

A Identification of materials and product contaminants; chemical
composition analysis.

A Microscopy and metallography.

A Physicochemical, aesthetic, and functional properties.
A Emission and odor testing (VOC/odor emissions from materials).
A Technical cleanliness inspection (external and internal).
2. Chemical and Environmental Resistance

A Corrosion testing.

A Environmental and light resistance testing; ageing tests.

A Ingress Protection (IP) ratigesistance to dust, particulate
matter, and moisture.

A Thermal shock testing.

A Testing in largescale low and hightemperature climatic
chambers.

3. Mechanical, Durability, and Functional Testing

A Mechanical property testing.

A Pressure testing.

A Vibration, vibroacoustic (NVH), and strain gauge testing.
A Durability, strength, fatigue, and functional testing. CompositeMachiningand Processing:
4. Compliance and Compatibility with Operating Media 1 3. and 5axis CNC milling

A Testing of petroleum products and operating fluids. o Cuing (including waterjet dting).

5. Final Control Measurements and Calibration 3. Wire electrical discharge machining (WEDM)._
A Metrological measurements. 4. Turning |

5. Grinding
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Member of the Polish Composite Technologies Clus8ryears as an Accredited Laboratory (AB 128)


https://www.bosmal.eu/composites/

CONSTRUCTION INDUSSRYSTING

Teging Services for th€onstru¢ion Industry

1. Identificationof materials angroduct
contaminants chemicalcompositionanalysis

2. Microscopyandmetallography

3. Physicochemicahesthetic andfunctional
properties

4. Technicatleanlinessnspectiong internaland
externalcleanlines®f products.

5. Opticaltesting

6. Emissiorandodor testing

7. Testingof compoundemissionsn a 250litre
emissionchamberfor constructionapplications

8. Testingof petroleumproducts andperatingfluids.

9. Corrosiontesting

10. Environmentahndlight resistancedesting ageing
tests

11.IngressProtection(IP) ratingg resistanceo the
ingressof solidobjects dust, andmoisture

12.Pressurdesting

13. Thermographidinfrared) services.

14.Mechanicalpropertytesting

15. Durability strength fatigue, andfunctionaltesting

16. Electricalandelectronictesting ;

17.Metrologicalmeasurements 1ELpL

55 years of physical, chemical, and mechanical testing


https://www.bosmal.eu/construction-industry/

HeatExchangeiTesting
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THERMAL MANAGEMENT & REFRIGERATION

Materials Testing:

Metallographic examination of heat exchangers.
Internal and external corrosion/erosion testing. >
Water resistance testing. 3
Ageing tests.

Fatigue and strength tgsting of h_eat exchangers. cleanliness of products.
Refrlgergnt (f.reon) e'mls.smn testimgeak testing of5_ Emission and odor testing.
automotive air conditioning systems.

Testing of electric fans.

Fan performance characterization.
Thermal performance testing.

chemical composition analysis.
. Microscopy and metallography.

Corrosion testing.

© ® N

Mechanical property testing.

1. Identification of materials and product contaminants;

. Physicochemical, aesthetic, and functional properties.
4. Technical cleanliness inspectiqgimternal and external

Testing of petroleum products and operating fluids.

Environmental and light resistance testing; ageing tests.

Teding of Parts and Components

1. Technical cleanliness inspectiQinternal and external cleanliness of
products.

2. Ingress Protection (IP) ratimgesistance to the ingress of solid objects, dus
and moisture.

3. Corrosiontesting.Environmentadnd light resistance testing; ageing tests.

4. Thermal shock testing.

5. Testing of vehicles, machines, and equipment in lagge low and high
temperature climatic chambers.

6. Vibration, vibroacoustic (NVH), and strain gauge testing.

7. Pressure testing.

8. Durability, strength, fatigue, and functional testing.

9. Electrical and electronic testing. A

10. Metrological measurements. / /7

O

35 years of heat exchanger testing 30years as an Accredited Laboratory (AB 128)



