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Technology innovation as driver for growth for automotive
components value chain: Adler Pelzer Group case
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Agenda

-Adler Pelzer Group Facts

-Innovation at Adler Pelzer: drivers & answers

-eVO: an example of how Adler reacts to market trends/customer inputs

-Q& A
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Adler Pelzer Group is aworldwide leader in the design, engineering and manufacturing of acoustic and
thermal components and systems

2017A revenue breakdown

€1.41bn €132M S

Revenue 2017 EBITDA 2017/ 9.4% Non automotive 0.6%
Other Autom. 9.8%

Agri. & Trucks 2.4%

Key stats

By client

VW

Ezé%fe ChangAn 2.5% 21%
Y Tesla Motors 2.6%

#2 and #3 11,000 el ez N
. . 0 ~

In Europe and Worldwide*! Employees : Daimler 4.6% — FCA

BMW 5.6% " 18%

29 82 13 NAFTA Hyundai 6.3% .’
24%
Country presence? Facilities? R&D centres GM 10% Ford 11%

Key products offering

Engine (21% of revenue) Passenger (56% of revenue) Luggage (13% of revenue) Exteriors (7% of revenue)

€ =
N o

m Hood liner encapsulation = Inner dash m Headliner = Complete trunk  panel = Wheel-arch m Under engine
= Outer dash = Outer tunnel panel = Seals & gaskets trim & carpets  m Rear seat back (fibre based) shield
panel insulator = Floor trim m Felt & foam m Felt & foam = Parcel shelf = Aerodynamic
® Engine m Other insulators = Door water insulation parts insulation parts under shields
shields = Deadeners = Honey comb
load floor

m Spare wheel
1 In terms of market share 2 Includes R&D centers, logistics facilities and sales-offices
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Company history

¢ Adler Evo integrated into Adler Pelzer ® FSI becomes APG shareholder
® Opening of Bratislava, Slovakia ® Opening of Port Huron 8, USA
Betim, Brazil & Bochum, Germany

® Opening of Pernambuco, Brazil

® New acoustic lab in China

¢ Secured long term financing with HY bond
® Integration of foreign Adler

Adler acquires

¢ Expansion into BRIC
¢ Legal restructuring of the Group 100% of HP Pelzer ZAURS
¢ Acquisition by Goldman Sachs, Adler increases 2017

Silver Point and lender syndicate its ownership in G 2016

HP Pel 2%
Expansion into Start-up elzer to 52% 2015
American market  Chonggqing, 2014 Acquisition in Tipton, UK
: o China '
Opening R&D facility c 2013 °® Opening of 5 plants in China & Athens, USA

in Incheon (South Korea)

2011
12010

® E-car collaborations

Increased penetration of Asian OEMs
Acquisition by MBO/MBI :

Adler acquires 49% of HP Pelzer

Founded by Helmut Pelzer

in Witten (Germany) 2007./ ~

SRR 005
(1060 1986 1990 2007

Acquires 3 plants in Italy

2006

Acquires Carcoustics Italy

2003

Delivers acoustic systems

1992

Becomes Fiat supplier

Founded by Achille Scudieri
in Ottaviano (Italy)

18.12.18 BOOSTAS

S Adler Pelzer Group 4 Adler Pelzer GI’OUP



More than 11,000 employees in

sites located near major automotive hubs

18.12.18

USA

Athens, TN

Dalton, GA
Eudora, KS
Lansing, MI O

Port Huron 1,5 &
Sterling Heights, Ml
Thomson, GA
Troy, MI (HQ) ¢

Mexico
Pachuca &

Puebla
Saltillo J
Brazil

Betim
Curitiba o
Dias d'Avila

Goiana
Gravatai
Sao Bernardo O

Taubaté (HQ)

Activity
41

Europe
NAFTA

South America

Asia

Total

Argentina
Pilar

13
8

20
82

UK Belgium  Germany Poland
Oxford 01 Genk Bad Durrenberg | Bielsko-Biata
Padstow ¢ Berka Gliwice

g Bochum Ptock

France
Fontaine
Paris O

Spain |
Tafalla

= Kirschau . SMdﬁ@g
2 Neutraubling

Saarwellingen
itten (HQ

Valencia A
Zaragoza ~
Cassino
Marano Vicentino ¢
Pesaro ¢ i
Pianfei

Czech Rep.
Mlada Boleslav
Ostrava
Plzen

~Zatec
Slovakia

1ailan d
Bangkok O

Turkey
Gebze, Pelzer Pimsa

v ? ;.
1 *'}) /QW*‘

=

Bratislava’

¢

%

o~

)

Lgning

Russia
Kaluga
St. Petersburg

China
Beijing
Changchun
Changshu
Chongging (1)
Chongging (Il)
Hangzhou
Harbin

Nanjing
~Shenyang
Shenzhen
Taicang (HQ) *
Wuhan

’

L Yanta%i?
i Ja%n

Hiroshima O
Tokyo &
Toyota City &

South Korea

Gebze, Adler Pimsa
. Gebze, Tekstilleri
N e r :
= Romania
: Pozzilli Pitesti
ations Villastellone & - .
. Virle -
Production 68 .
Serbia
R&D 13 ~ Kragujevac O
Sales office 3 & R&D
Logistics 4 O Sales office

dler Pelzer Group

oJv

0O Logistic center

Hwasung ¢

Incheon

Adler Pelzer Group



Automotive key market trends: Customer (OEM) & end user focus

18.12.18

Disruptive trends are converging, significantly reshaping the
automotive landscape and traditional value chain dynamics

Key automotive trends and disruptions

Major

i i Automated Sustainability Mobility
disruptions driving
> Re-prioritizing

of customer

expectations &
buying criteria

> New and open

ecosystem Connectivity

((<]’))

Big data

=B

Digital customer
experience

> [nnovation in
business models

> Change in value
centers

> Fast development
cycles
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Trends in the Automotive World

Extended Electric and hybrid vehicle ingress into the market.

Driverless vehicle development especially by non traditional suppliers (ie Google, Apple,...).

New exterior noise legislation requirements.

Continued vehicle platform commonality.

[
Powertrain outlook
Despite regional variances around vehicle and fuel preferences and rate of adoption for various technologies, clear trends have emerged
at the global level. Most notably, the continuing downsizing of engines with the assistance of direct injection and/or turbocharging.
Alternative fuel vehicles are also experiencing ineremental market share gains as more stringent global emission mandates take effect.

ngine Displ,

Customisation of individual vehicles based on a common platform. S e

Technology Outlook Vehicle Propulsion
V: 2014 vs. 2021 (percentage share)
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Vehicle sharing, “Robotaxis”... (different ownership/use models). SErrEi b
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Innovation for APG: driver for growth, in 3 dimensions (product, process, service)

Products

Functions
integrations

Long term

Mid term

Short term

APG GENOM Efficiency

e

Processes

z Airborne DNA
Disgnostic Network Algorithms

, Pass-by DNA
7€ Acoustic DNA For Passby Noise

‘D [P/P Benchmarking
APG's P/P Benchmarking Method
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Strong innovation capabilities through a global R&D set-up

Worldwide R&D presence

Adler Pelzer NAFTA

3.7 Troy R&D (MI), USA
11. Pachuca, Mexico

Adler Pelzer Europe

© © N O ORss

Witten (HQ + Prod. + R&D), Germany
Padstow, UK

Virle (HQ + R&D + Prod.), Italy
Marano Vicentino, Italy

Pesaro (R&D + Prod.), Italy

Airola, Italy

Gebze, Turkey

Adler Pelzer Asia

2. Taicang (Prod. + R&D), China

9. Hwasung R&D, South Korea

12. Tokyo R&D, Japan

13. Toyota-shi NEVHA, Japan 2

<

Continuous know-how exchange

<

= Regular data exchange = Regular telephone conferences = Regular executive meetings
= Regular team member training = International team member exchange

NAFTA: USA / Mexico

®  Customer projects & acoustic ©
application development °

®  Product development
¢ Component design °
®  Material adaptation on national °
resources °
L]
L]
L]

18.12.18 BOOSTALPS Adler Pelzer Group

Europe: Germany / Italy / UK / CZ / Turkey

Virtual acoustic prediction °
Advanced acoustic material & product °
development

Basic acoustics and application development ©
R&D coordination °
Material development °
Product development °
Process development °
CAD design

Customer projects

Acoustic advance and application
development

Asia: China / Korea / India / Japan
Customer projects

Advanced developmentin low cost
solutions

Acoustic application development
Product development

Advanced material development
Component design

Material adaptation on national
resource

175

13

40

12

Adler Pelzer Group



APG tech-scientific references & network; projects e partners (some...and very recent)

—3 OZOZDesign Tz
RiB E,%AT%F:Q erarvent MATERIA Sg
ideas come to life

r~
G (W l @ vibro-acousti

get it right®

THE USE OF INTERACTIVE WEB BASED Automotive Pass-By Noise
PROGRAM APPLICATIONS FOR IN-DEPTH Special Interest Group 2018
VEHICLE NOISE ANALYSIS Feb. 20-21, 2018 in Linas-Montlhéry, France

Rod Morris-Kirby, Evan Harry, Adler Pelzer Group
Presented by Dr Weiwei Wu

nawTnm nwn
Israel Innovation

Mhﬂri"t% PON Alk

Ad 1
LA
N RV 4

* ¥
% Adler Pelzer Group .* : UNIONE EUROPEA Q )
""""""""" * x . Fondo Sociale Europeo . ?J({/_H-bf’m el Fstreacione, E“\(HE%Q’HZIDHE ASSOC|OZ|one
Fondo Europeo di Sviluppo Regionale ol Hnceersitis o dedble . Hhcore Taia on arae HO aNa
di Acustica

10" International Styrian Noise,
Vibration & Harshness Congress <\\)

The European Automotive Noise Conference 3 3

CooDera\fjiéﬂ % June 20-22, 2018 Graz / Austria www.isnvh.com %gi ODTIMAD MATERIACUST'CA
UNIVERSITA ENGINFERING
|DEGLI STUDI sl
The Sound of Silence - NVH trends for = DI FERRARA \ND VIBRATI
conventional and electrified vehicles

10 Adler Pelzer Group
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Innovation: electric vehicles and acoustic comfort. Adler (ﬂfﬁnitiative

18.12.18

End user expectation of acoustic comfort of an EV?! is higher than for an ICE?
vehicle. Car noise perception highlights dominant tire and wind noise, as well
as external noise emitted by accessories, HVYAC and BSR3, as well as by

surrounding vehicles.
Adler Pelzer Group has
developed a specific
method of analysis,
“DNA%,

DNA studies confirm the
trend to reduce or avoid
“mass barriers” against
e-motor noise for low and
mid segment vehicles.

E-motor sound power is
approx. 12dB lower than a
diesel engine.

Sound Power (dB)

120

60

40

20

200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
Frequency (Hz)

1 Electric Vehicle 2 Internal Combustion Engine 3 Buzz Squeak and Rattle 4 Diagnostic Network Algorythm
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(ﬂ): APG solution for EV acoustics. A platform for innovations

@EVO 3

e-Materials new families

Specific
simulation
toolbox

9/7/18 GSM 2018 12 Adler Pelzer Group



@VO. Tailored, Noise Vibration Harshness (NVH), parts

*E-motor encapsulation } e-LEVEcell light weight

-Motor bay absorbers? multilayer absorptive systems

*Inner dash: absorptive light weight DIF

- Carpet system: e-HMP1tex

*Sealings o
Seals, Gaskets and Wrap "
of accessories/actuators
PURve

-~
— <
A/BIC pillars
BIW cavities
PURve =
’F\

&

2l £

, ?" *Damping between
7. [\ | BIW and Battery casing:
Vi 2 e-LEVEdamping

*Thermal insulation
Battery pack:

e-LEVEcell

*Wheel Arch Liner Outer, front & rear: ACOUSTIline mono plus

*Fenders: e-LEVEpur

*Wheel House Inner, rear: e-CIM, LEVErib

1 Depending on architecture, equivalent to outer dash, hood......

18.12.18 BOOSTALPS Adler Pelzer Group
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New megatrends & automotive carpets functional requirements, both for EV and ICE

installation space / package \
feasibility

weight

assembly

logistics

performance / functionality

recycling

Shared mobility /

,Cosyness*

absorption

Standard & new drivers

18.12.18

BOOSTALPS Adler Pelzer Group

> aesthetic requirements

surface optics, haptics, appearance

> acoustic functions
damping, absorption, insulation

> mechanical functions

penetration force, bending stiffness, abrasion
> best utilization properties

good cleanability, high light resistance
> climate & heat aging resistance

heat resistance, moisture resistance
> emissions

odour, fogging

> burning behaviour

> producibility / feasibility

14 Adler Pelzer Group



Footprint at APG, carpet production focus

4 plants producing Tufting carpet

-

11 plants producing Dilour/Flat Needled carpet

2 Plants producing Fibres for needled carpet
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Trends and innovations in automotive carpet surfaces

100% PET matrix, both for tufting and needle punch systems

Recycled PA6 matrixes on tufting bases

Alternative surfaces, embossed (EV different geometries)

,Domestic“ and different environment trends

Lightweight (hollow fibers), wear increased resistance
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(ﬂ) Materials tuned to EV needs. Fibers focus

18.12.18

A AT . aT"™" . A

«9
. 4 v

e-HMP: new HMP formula, fully synthetic fibers mixture resulting
in low density and outstanding acoustic properties, combined
with enhanced mechanical properties

Properties of fibers and fibrous parts contributing to acoustic performance

¢
Density P S
Geometry

Fiber fineness # I

= \
f
Fiber length f

(VAVESSSI
Fiber crimp
Thickness

Range limited due to supplier

Tolerance limited to OEM
specification

BOOSTALPS Adler Pelzer Group 17 Adler Pelzer Group



HMPtex carpet. Carpet surface and insulation in one process

Fibre blending —> Fibre flocking —> Fibre shaping —> Cooling &
& opening

(pre moulding) (final moulding) cutting

Pre heating
of carpet

Classic HMP line

Advantages

- No additional carpet moulding process
» Carpet and isolation becomes one part

* No additional stiffness felt as backing needed. : .
component of classic carpet line
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Vertical integration example: fibers into acou parts (carpet surfaces & insulation) via PET recycling technology

Bottle scrap

PET fibers reprocessing

PET bottles

Car acoustic parts
18.12.18 BOOSTALPS Adler Pelzer Group 19 Adler Pelzer GI’OUp




Further examples of Textile innovations: MECTEX products

18.12.18

GRAPHENE SUBSTRATES

Graphene; mono sheet of Carbon atoms (hexagon lattices) in a

2 D structure

Stronger than steel, shapeable in thin structures, fit for several

puroposes

Can become athin layer into technical textiles

DARK GLOWING TEXTILES

photoluminescent
non permeable
water repellent

Multipurpose textile applications

BOOSTALPS Adler Pelzer Group

Applications

» Sport
e | eisure
e Tech textiles

* Apparel

STRONG ANTISTATIC

TEXTILE IN
THERMAL GRAPHENE SHIELDING

CONDUCTOR

L

R4

OIL BACTERIOSTATIC
ADSORBENT

20
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www.adlerpelzer.com

Thank qou for your attention!

Adler Pelzer Group


http://www.adlerpelzer.com/

