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LPR Brakes

www.lpr.it




GROWTH
50 YEARS OF HISTORY, GROWTH, CONQUEST AND EVOLUTIO

YESTERDAY

TODAY

1952: Mr. Pietro Arici founded a company manufacturing brake & clutch hydraulics for first equipment.
1977: the company moved and the name Lpr was born with a new focus towards brake & clutch
hydraulics. Thanks to the management of the new President, Luciano Arici, and the level of investment
in additional tools and plants, in only a few years LPR has become a world leader for quality and
innovation.

Early 90’s: Lpr extended the range to include other products such as brake pads and shoes, discs, drums
and hoses.

Today: LPR owns manufacturing plants and distribution centres in strategic places to fully satisfy the
current market demand and to provide its customers with a great service and high quality products.

IN



THE PLANTS
LPR WORD LOCATIONS

PRODUCTION
Headquarter - San Nicok - Placenza - haly

PRODUCTION
&an Nicold - Piscenza - taly

PRODUCTION
San Nicold - Piacenza - laly
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LPR owns manufacturing plants and distribution centers in strategic places to fully satisfy the current
market demand and to provide its customers with a great service and high quality products.

10 — plants and distribution centres worldwide
96% — Car parc covered
17,530 —items in range

AN N NN

25,000,000 — pieces produced in 1 year
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THE PLANTS
HEADQUARTER

v Since 1999 new headquarter.
v Over 55.000 m?
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THE PLANTS
CHINA - ZHUHAI

v" Founded in 2005
v" Over 50.000 m?
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CERTIFICATIONS
QUALITY APPROVAL

DET NORSKE VERITAS
QUALITY MANAGEMENT SYSTEM CERTIFICATE

Coriificuns No. ! Certificate Ko, CERT-16173-2005-A0-MIL-SINCERT
S uitesia che ¢ Thix cerilfies thar

IV sivsema df gestivne per s gwatini o | the quiallly mamagement system of

LPR S.r.l

Strada Statale 10 Padama Inferiore, 114 - 29018 8. Nicold (PC) - Taly
Via Rivaxso, 37 - 2901 Agazzano (PC) - ltaly
& vomforme anl requisia delfa noraa per § sisremni di gevtione per da quali
Confarms fo the quality management systems standard
LINTEN IS0 9001: 2008 (IS0 9001:2008)
(st cergificazione & volid per il segvente campo appiicative
This cursificae ix vatid for the follos g products or services;

B

e e s o b rns g

° il P sistemi fronanti o frizione;

commercinlizrazione df giunti omocinatici @ pompe acqua per seftore automative

Design manufacture and (rads of brake Systems companents and ClUICh SESTEm EOMPONERTS:
trale af canstants speed joints. water pum@s fer sutomative secior

ACCREDIA %,

ISO TS 16949:2009
ISO 9001:2008
ISO 14001:2004

v" Ferrari authorized supplier
v ECE R90 type-approval (IDIADA / KBA / VCA)

DNV-GL
MANAGEMENT SYSTEM
CERTIFICATE

363003547 81

[ p—
This is o cartify that the management systam of

L.P.R. S.r.l.

Strads Statale 10 Padana Inferiors, 114 - 29010 . Nicolé (PC) - Ttaly

and, if applicable, the remote supparting locations as mentioned in the Appendi
accompanying this Certificate

has been found to conform to the Quality Management System standard:

ISO/TS 16949:2009

This cartificate is valid for the following scope:
DESIGN AND MANUFACTURING OF HYDRAULIC BRAKES AND

CLUTCHES, BRAKE SHOES AND EASY KIT. MANUFACTURING
OF BRAKE DISCS.

aame ot e O
ey, T 10wy 20 DY 51~ Business Assurance
Tori, sk

DNV BUSINESS ASSURANCE

MANAGEMENT SYSTEM CERTIFICATE

Strada Statale 10 Padana Inferiore.

Sergio Forchini

Vo 70241201 4-AE-FTA-ACCREDIA

LPR SrlL

4

= 2910 8. Nicols (PC) - laly

UNEEN ISO 14001:2004 (150 14001:2004)

ACCREDIA'Y,

Vimercate (MB), 20141217

Zeno Beltrami

Due to its commitment to quality and research, LPR has been awarded with several important certifications:

[op}



CERTIFICATIONS

RENAULT SUPPLIER AWARDS

RENAULT AWARDS ocroser 2014

LPR awarded to be in the top ten of Reanult suppliers for the year 2014.
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CERTIFICATIONS
PSA SUPPLIER AWARDS

2016

gsuwmn
N AWARDS

After - Sales
Delivery Performance Award
Paris, May 24th 2016

LPR is a major supplier for PSA activities specialized
in braking systems for the after-market business.

This category recognizes suppliers for their quality
of service, as measured by their on-time, on-spec
delivery of spare parts to the dealer network,
which has a direct effect on customer loyalty.
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LPR PHILOSOPHY
CUSTUMER SATISFACTION

Self sufficiency is the company’s core philosophy, with all processes and operations performed within the

organization: from the research and design of components, to the production, quality and global distribution.

Self-Sufficiency

Speed in developing new items
Flexibility

Availability

Competitiveness

All main guidelines to achieve:

CUSTOMER SATISFACTION

|©



SELF - SUFFICIENCY
FROM THE DESIGN TO THE MARKET

RESEARCH &
SURVEY » DEVELOPMENT » PRODUCTION

O

QUALITY

e CONTROL

‘ ASSEMBLY

O

MARKET

Self-sufficiency is a key factor for the success of any company.



DEVELOPMENT PROCESS
FROM THE DESIGN TO THE MARKET

Circulating Car Parc
Analysis

o

[ Calculation of potential ]

market and volume
Dimensional, material analysis of the
OE product + functional tests

i Design/Product PFMEA &
validation — Control plan
|
I [ Production

Prototype

Benchmark test (OE Vs Lpr
prototype) + endurance test

[ Drawing — BOM - DFMEA




LPR PHILOSOPHY

PRODUCT DEVELOPMENT

. OE Reference (marketing research)

e Application (marketing research)

e  OE sample (Lpr purchases an OE sample before the development of a new item)
. Creation of the Lpr part number

J Design of the Lpr part number

. Production of the Lpr prototype

e  Performances comparison between the OE sample and Lpr existing products

. Formulation development (if necessary)

Structured testing plan (dyno test, car test and laboratory test...)

Once the Lpr prototype is approved, both R&D and Quality Dept. release the new item for Production
(through Manufacturing Instructions), but once the machine is set up to produce a new batch, the
first units are checked by quality dept. to be sure all the important and critical dimensions are within
tolerances.
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PRODUCT DEVELOPMENT
OE RESEARCH

Main Sources:

1. NEW OE REFERENCES: Marketing Dept identify new OE and applications.

Example: LPR REF 1748

iMake %Model %Fuel %Strgl“(‘e‘” Type CC KW %Valves ?Drive %Body %Serie %Year From %Article‘Gro‘up‘Hwépgpl %status

MERCEDES Sprinter 210D Diesel 2.1 CDi 2143 70 16  RW VAN B906 2009  Mastercylinder 0004317601 [New
MERCEDES Sprinter 216  Petrol 1.8 1796 115 16  RW BUS B906 2009  Master cylinder ,0004317601

Then it checks the applications in the CarParc ranges of Europe, Asia, EMEA to be able to quantify the
coverage of different market segments and geographical locations. In addition, Marketing Dept. checks
also the sales forecast of the new applications in the global markets. When the several analysis are
completed, the Marketing Dept. can assess which and how many parts are needed to meet market
demand and decide where to focus the new developments.

2. REQUESTS FROM CUSTOMERS: Lpr can develop and produce specific spare parts on demand based on
sample. Generally, the development time is between 3 and 6 months.

The outcome of this process is a wide product range constantly growing.



SELF - SUFFICIENCY
RESEARCH AND DESIGN

Research is a fundamental aspect of the growth and international success of LPR.

Commitment to research means not only better quality products, but also developing innovative
technical solutions, improvement of all the production stages and a constant drive towards advanced

technologies.



SELF - SUFFICIENCY
RESEARCH AND DEVELOPMENT

Technical sheet

oK SCHEDA PROGETTO Easy Kit | -5,
PROGETTO
Codice commerciale LPR | Codice O.E. | Costruttore O.E.
Codice disegno interno |TIME TO MARKET
Descrizione
Applicazione
DEFINIZIONE ATTIVITA' DATA ENTE
ATTIVITA' | si [ no |ESECUZIONE
DATI E REQUISITI DI BASE
Analisi campiong originale — funzionale Lab. Prove / qualita
Analisi campione originale — dimensionale UF. tecnico { qualiti
Analisi campione originale — materiali Lab. Chimico
Requisiti di base / Obiettivi di affidabilita Uff. tecnico
Quality Function Deployment (QFD) U, teenica/qualitd
Standardizzazions Uff. tecnico
Riesame dati e requisiti di base
SVILUPPO PROGETTO
Disegni Uff. teenico
Distinta hase tecnica Uff. t=cnico
Caratteristiche particolari Uf. tecnico/qualitd
Utilizzo del prodotio UH. tecnicolqualitd
FMEA di pragetto jsuo per recuparaton nuow Uff. tecnico
Specifiche tecniche di progetio (sao per recuparatan UFF. tecnice
Ao}
Specifiche tecniche di prova Cliente /qual f utesn
Specifiche tecniche di validazione progetto Cliente /qual / uteen
Specifiche tecniche materiali UFf. tecnico
Werifiche sul progetto U, tecnico/gualitd
Rigsame sviluppo progetto
VALIDAZIONE PROGETTO
Gestione PROTOTIPI Qualita
Realizzazicne PROTOTIR Produzions
Prave di laboratorio su PROTOTIPI Lab. Prove / Qualita
Prove su veicolo dei Protofipi Froduzione/Qualita
DELIBERA TECNICA (BENESTARE) progetio
Tutte le attivita sono svolte da un team multifunzionale (AQ - UT — FABB - PROD - eio UA-COM).
DOCUMENTC UQ-12 Pagina 1

TESTS REPORT

nr. Rappario copaa:

Tipo Progotta [ Eaay kit
Motivazione Prova:verifica prototip sistema incrementale

Ntz g Nate:
STumentazicne SNZZAA  SaNCo O SarRNENZZATIONE MOniaggo U VEICY Arenilazions carpo In
R
Nr. Test effettuat 9 ‘ 6
TIPO D1 PROVA | SPECIFICA | el |=c |
T— EranEn
Note
Ved risultat] prove
e —— | EanEn
HNote
Ved risultat] prove

RISULTATI OTTENUTI

Vedi risultati sperimentali

1l pratalpa costrulta risponde 3l parametrl dmensionall del elstema In“'\en’mae o nale. Su enlrambe 2 ganases sang £3at ecegutl 1o

Janiencone el sfema ncrEmentle. L2 mon(2oila & granita su e

Le moie uilizzate son0 quets dal K2 244 o provenianza Daico. La mola in51a'E &p suMicizntements par garantre un comettn fnz

manta anChe dLTan e pime 135131 lec.lpero 98 022, I 0N €350 @ N2CeEsaI0 SFETLAE (3 Pre-ragolazione o8l SEIMA dUranie Il moni3

La moa agganclo bieleta uizzata & s MWIDDOEOOD3E!S38. L'cochlelo o aggancio lao bleledt & siato allargato manuaimente per poler

5L DiSla Ol GPESSONE 5,9, In 26 0l POCUZIONE  12n0e NECaBsaa 13 reallZzazions gl L malla con Un acchialla dl 399anco oan ¢

Intema dl almena 5.2mm.

1 rends naceesarlo | Indlcare sul dizagni 8 s ||1ruz\nm dilavora } Il condlzionamento del Glamatra setema dell'squipaggia

con abatsment di 40.3mm, al valore di 227 2+

La prova In @Eorator 2 etala esequia LHZzanaa I pamo 20 1 indretio deifoeK 544 (20aiment 40,257

Es2quila caretlerzzazione ol slstema orginale = del grupp! di entrambe e marl: 51 sono olvetusio posle n esame 2 56070 comparativ |

IragIEina: FLNG 3552MEEI0 00N E92MENT EIACIDIITENte 01 NUGVA CStIZIone, [allro In parte OSSR 33 PArIcor QI3 present In prodiz

oequiparani a guei fterul duranis 1 caraterzzzzions delclslema orgn

=13t Grande Punta 1.34]) targa DC 130 TA 21 proprieta Jei sig. Baitn Alessanare A

i sereato pariicolarl ancma

Non §1 MECONTaND Intarferénzs trale vans Cinvoite. PINCPaimants S5iema INCementale-Slndretn & Sstema Neremantale-mo

La quala 0l abatment ol piatio originale & di 40,3man {Moite sile 3 quella del platto LIIZZalo urante |a caraserlzzazions In labors

Dimensione del tambro-— Z26mm I InstalGEione su autoveRurs avvenuta a 227.1mm con ncrementale 12260000D07-&

Montaggio

1 grupp “op0 deun glormi 4l ulizzo non evidenziana aleun particoiare problzma dopo assestamentn. | gochl ira | varl elementl sonc rspetiat ed
eveniuale Miererenza & scongiurats

Come calle prove di laboratoric 1 gicos fisso medlo & d circa 0.3m

itz

dizionato alle modifiche o cul sop

Slda parsrz Tavorzvole

L= dus bizlietie FF2230000005-506 & FF2230000007-507 che dMfelscana per Mimplegs o meno celia lama & della TC o produziona 226 ) 50
ambedue risule loonse, S protencs 3 conslioerare valda | per minor costl d svlppo )13 FF2230000007-

Pagina 1 dis



SELF - SUFFICIENCY
RESEARCH AND DEVELOPMENT

Raw material analysis

Chemical and material structure analysis are carried out inside Lpr Laboratories




Chemical analysis

Lpr laboratory tests

ROTTOMRENSFIACERZANTALY

L AEHTA TEEE AMAL 5T AL TERLALT

SELF - SUFFICIENCY

RESEARCH AND DEVELOPMENT

DISEGND: BOLLA N:200780] RELAZIONE N:
001-4552 DEL:13{210
PARTICOLARE MATERIALE CERTIFICATO N-:|
cilindro __gh 130
FORNITORE: QUANTITA': DATA:
zml 2210242010

ROTTOMRENS FIACERZAITALY

ANALISI _QUANTOMETRICA

£ AL
DISEGNO:
57642 O

PARTICOLARE

nastro

FORNITORE:

comal

FERTNTF AL S AL TEFTLAL S
BOLLA N173
2240142010
MATERIALE
fe 360 B

RELAZIONE N~

25
CERTIFICATO M|
25

QUANTITA:

DATA:
16/02¢2010

SIGLA| ELEMENTI 1 2 3 4 5 ANALISI QUANTOMETRICA
- SIGLA| ELEMENTI 1 2 3 4 5
G Carbonio B
c Carbonio 0,058
Si Silicio 233 Si Silicio 0.023
M Manganese | 0.64 rn Manganese 0.32
Zaolfo 0,06 5 Zolto 001
P Fosforo ome
P Fosforo 0.07
Fe Ferro resto
Fe Ferro resto Mi Michel
i Michel cr Cromo
Cr Cromo 0,09 cu Rame
cu Rame Snh Stagno
kAo kolibdeno
Sn Stagno —
Al Alluminio 0,06
Mo holibdeno =) Boro
Al Alluminio Phb Piombo
B Eora Zn Zinco
- ] Magnesio
Ph Fiornbo g d
- Ti Titanio
= Zinco Co Cobalto
0] Magnesio
Ti Titanio NOTE: #materiste corisponde af scciaic FE I668 IL LABORATORIC
CHIMICO
Co Caobalto
—
NOTE: Hmaterisle & conforme sl ghics IS IL LABORATORIC

CHIMICD

Sergio Paradisi

MICROGRAFIA N°:1
|INGRANDIMENTO X: 200
ATTACCO: NITAL 4%
ZONA DI PRELIEVO

Definizione grafite:

qrafite lamellare di tipo 717
e imensioni 3-6,
distribuzione in
prevalenza “A~.

Non s
di carb

evano tracce
liberi.

Struttura perlitica.

DUREZZA: HB

ESAME  ABCROGRAFICE
DISEGNO:93053 | BOLLA N:93053 | RELAZIONE N:
DEL:H 2110403 224
PARTICOLARE MATERIALE CERTIFICATO N-:|
cilindro __gh 190
P FORNITORE: QUANTITA DATA:
parola e luraghi 1 111282009

ROTTOPREHO-PIACENZAIITALY

DEL PROVINO: BORDO + CUORE

HB: 205 - 210 - 212 - 215- 218

NOTE:

K materiale € conforme alla GRS 156

IL LABORATORIOY
CHIMICO

Sergio Paradisi

17



Supplier certificate

SELF - SUFFICIENCY
RESEARCH AND DEVELOPMENT

Lpr requires its suppliers to forward a quality certificate for all the batches delivered.

20 L dustrics

L LA FoaIEA

QUALITY AND CONFORMITY
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Drawing: CILINDRO G0L
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REFERENCE Nr DATE OF ISSUFn ISSHED 1Y APPROVED BY
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‘bearas System IP- TO el B0 }Tﬁll;ﬁ."ll H
TEST REPORT DATA
Mescola . LTX 72 {tx 120/70) oane.....
VULCANIZZAZIONE PROVETTE
PLACCHE DA Zmm di SFESSORE ma i
Tomboli da 12 6.mm di spessore a 28 mm m a c
Codice Capitolto Richiesto Wetodo di Prova RE’;‘;’::;‘:”‘S e
Dueza Hardhess ASTM D 2240 SHOREA
Dueza Hardhess ASTM D 1415 6374 71 IRHD
[ SyRot: Grautty ASTM D 1817 1,208 gréem
Carkadireth Terzle Sheanth AETM O 4120 -10 1% Nimm* (MPa)
Allgamei b a ot Uttinats Elckgaton RETM O 9125 200 min 280 %
Lacerzlone Tear Reskteice ASTM D 240 Mimm (MPa)
Resalaitca (Pallnbakme 1) 150 4662 %
cerail ASTM D 297 %
A A ReskaCe ASTM D 1630 %
ozo Res bIcE T i ASTM D 1149
PIcua almedidn LOW Tempe [atare Drime ) ess ASTH O T -1 Ok~ "
Hilchange 0435 4
Fioua altredids TRTEST  TRSO ASTM D 1320 i
Conpress bn Set 10§ 1200 k125% ASTM D 395 B 1 %
Comnpress bn Set 2 %
VARIAZIONE DELLE CARATTERISTICHE
nbiente Tempe | Temper.| Durezza T ]| e ] vahume % [
ure “U R | Tested | Feq. | Tested | Req.| Tested | Feq | Tested | Req [ Tested
DOT 3FIAT 70 [ L L e G Ll K-
Aria 70 120 T I I e
Mote:™ bend to 120°
Paficolai : 200-1662  207-1662  200-4361
Taafprese WG N PovE A 10T TTE RNE Jte kDIl ok garagan
IR AR OO S | i L e




SELF - SUFFICIENCY
RESEARCH AND DEVELOPMENT

Tests

Before being released, new products need to pass all the tests

*  OE reference performances
*  Lpr prototype performances

. Endurance test

. Burst test




SELF - SUFFICIENCY
PRODUCTION AND ASSEMBLY

All production steps are made inside our own plant.



SELF - SUFFICIENCY
LABORATORY AND ROAD TESTS

Lpr is committed to the highest quality and observes important International standards such as I1SO

9001:2008 and ISO TS 16949:2009. All that thanks to our quality control department which is equipped

with the most advanced technologies and a very skilled personnel.

LPR s.rl. designs and produces
friction materials after an intense
research activity and verify their
performances  and applicability
through a high number of dyno
evaluations and by severe road
testing reproducing all mechanical
and thermal stresses imposed to
the braking system.



SELF - SUFFICIENCY
LABORATORY AND ROAD TESTS

All production steps take place inside our own plant.



FLEXIBILITY AND AVAILABILITY
WAREHOUSING

The fully automated warehouse contains 40,000 bins, what means around 15,000,000 parts.

These two types of warehouses allow Lpr to pick and pack high and low volumes
orders in a very short time.

Vertical warehouses around 60 fully automated and very fast. These are mainly
used to prepare slow moving parts.






e e
LPR PRODUCTS DATA

TECDOC INFORMATION SYSTEM

J TecHlliance

TecDoc Inside

The information source for the vehicle repair market with the original data of the parts manufacturers.

TecDoc Informations System GmbH has established itself as the leading supplier of electronic spare parts
information on the European market.

TecDoc furnishes the free vehicle spare parts market with current and comprehensive data for identifying
and ordering parts — for both, PC as well as CV — directly from the databases of the cooperating
automotive aftermarket manufacturers in a standardized catalogue form.

The core tasks of TecDoc are still the standardizing, gathering and distributing of data as well as the
development of the necessary data techniques. Nevertheless, TecDoc intensively works on new projects
in order to offer more efficient solutions to industry, trade and garages.

TecCom is the leading B2B platform in the international automotive aftermarket.
Use of TecCom simplifies and automates business processes between LPR and wholesale traders.




LPR PRODUCTS
HYDRAULIC

A range to cover global vehicle parc. Including OE, OES and Aftermarket sales.

v/ 2891 Brake and Clutch Hydraulics
v/ 1882 Brake and Clutch Hoses
v’ 96% Car parc coverage




LPR PRODUCTS
HYDRAULIC

Production capacity exceeds 100,000 finished units per day. Components production is within Lpr
facilities, including pistons, push rods, screws washers and rubber and plastic parts.

During development and production processes the raw material and finished products are subjected to
strict controls such as:

Raw material analysis
Prototype performances against OE
Endurance test

AN N NN

Burst test




LPR PRODUCTS
HYDRAULIC COMPONENTS

g Washing

'-I;:'h Assembly



Production

Endurance Test

HYDRAULIC
PRODUCTION AND TESTES

Performance (OE & LPR)

Production capacity exceeds 100,000 finished units per day.
Components production is within LPR facilities, including all
piston, rubbers and plastics. Range encompasses cast iron and
aluminum with case hardened pistons as necessary.

All zinc plating is processed on site with state-of-the-art process.
Assembly of washed and oiled parts is carried out using LPR self-
designed and built equipment with many tasks being fully
automated. All parts are subject to pressure testing before their
release to warehouse.




PRODUCTION
Hydraulic

All machining operations are carried
out on highly sophisticated
numerically-controlled machinery. All
machinery has been specially
conceived, designed and developed by
a team of skilled personnel

£3703/2010 11:35

: :
o _23/03/2010 1 ]38

e —
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ASSEMBLY & QUALITY CONTROL
Hydraulic

Assembly is carried out with highest precision, whilst maintaining the flexibility required to
meet the specification required by international standards.

All parts are subject to pressure testing before release to warehouse.

JOHANSSON

F-
‘iﬁ‘
- |
-~ e3/03%2010 1139 -_ 7 £3/03/2010 |lge

N 1 T Lk,



ASSEMBLY & QUALITY CONTROL
Hydraulic

In order to meet market requirements Lpr kept investing in new technology and introduced fully
automated machines for the assembly and quality control of fast moving cylinders.

£3/03/2010 11:19




PROTECTIVE COATIN
Hydraulic

Lpr has also made significant investment in plant for heat treatment, zinc plating and
burnishing. All plant operates with respect for safeguarding the environment.




LPR PRODUCTS
BRAKE & CLUTCH HOSES

Range: 1882 Brake & Clutch hoses

Coverage: 96% European car parc

All Lpr hoses are manufactured and tested according to SAE J1401 International
standard.

Lpr uses Semperit hose and manufactures the end fittings.
All of them are zinc plated to protect them against rust.

SEMPERIT DOT 1/8 HL SAE J 1401 20/2006 SEMPERIT DOT

e Tube: SBR/BR, black smooth
¢ Reinforcement: Textile braided

* Cover: EPDM, black, grooved, oil and
ozone resistant

* Marking: Continuous coloured
marking, white: Semperit DOT1/8HL
SAEJ1401. Additionally white
longitudinal stripe.




LPR PRODUCTS
BRAKE & CLUTCH HOSES

Production

Assembly

All the hoses manufactured by Lpr are
subjected to several tests such as:

Hydraulic test
Burst test
Tensile strength

AN N NN

Constriction test

Once per year Lpr performs all the tests
required by SAE J1401 to ensure 100%
quality and safety.



BRAKE & CLUTCH HOSES
PRODUCTION

Production Burst Test Assembly

Key Features:

v' Zinc plated steel end fittings to provide corrosion resistance
v’ High thermal, chemical and humidity resistance

All production steps are made inside LPR plant.



BRAKE & CLUTCH HOSES
PRODUCTION




BRAKE & CLUTCH HOSES

TESTS

- PRESSURE TEST
- CONSTRICTION TEST
- VOLUMETRIC EXPANSION TEST

manometer at P=69bar manometer at P=103bar tools used

for the first 3 steps for the second 3 steps

- BURST STRENGTH TEST

P=280bar constant for 2 minutes and pressure arousal until burst occurs  LPR sample burst



BRAKE & CLUTCH HOSES E

TESTS
- BRAKE FLUID COMPATIBILITY
- WHIP TEST
- TENSILE TEST
e — -l e
7
E:
o o oa .
sample ready for the test test report diagram

- COLD BEND TEST

o
——
—" 2.5):')' ¥
——

Start Test Start TT Set 1 Start TT Set 2



BRAKE & CLUTCH HOSES
PRODUCTION

- OZONE TEST

Ozone test condition:
* 100 Mpa for 72 hours at 40°C

* Hose on a cylinder 8 time the nominal outside of
brake hose

* Hose on cylinder 24hr before test begin

Ozone machine

-SALT SPRAY

- WATER ABSORPTION TEST
- HOT IMPULSE TEST

- DYNAMIC OZONE TEST

- BURST TEST:

Chamber temperature Pressure of samples during cycle phase Hoses connected to the circuit



BRAKE & CLUTCH HOSES
CERTIFICATE

ITG

INSTITUTE FOR TESTING AND CERTIFICATION, a. 5.
Zlin, Czech Republic

CERTIFICATE

No, 11 0914 VITC

Wi censy heretry thal e progec
Rubber hoses assembly for hydraulic brakes of sutomobiles,
DN 3.2 type : FBH

msued for applicam

Semperflex Optimit, 5. r. o
Withowakd J01/28, 742 38 Odry, Croch Ropublic
MR C2Z28426473

mandsser oy

Semperfiex Dptimil, & 1. o
Vitkoveha J81/28, 741 38 Ddry, Czech Repubiic

corfoimi ta Equrements of the document

SAE J140-1:2003 - Road Vehicke-FHipdraulic Brake. Hose Assemidies for Ues With
Kaorpatrolaum Base Mydraubkc Frilds

Tha Certficain baa been nsued or the bass of B Inhpierg certhcabon dogurment
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SAE J1401
100% pressure test
by 20,7-24, 8MPa/10-25see No leakage OK
Constriction test fmm/ min.2,03 0K
69Bar max.1,08cm’/m 0,5
e:"::::‘:;k - 103Bar max.1,38cm’/m 0,7
P 200 Bar max.2,00cm’/m 1,5
Burst pressure /Bar/ min. 700 90
(276Bar /120 sec, then bursting) {490 ace.SAE)
Brake fluid Constrictlon test /mm/ min. 2,03 OK
compatibility 276Bar/120sect m
2| (120°C,2hours) Burstpressure | 'y b nin, 345Bar ~6o0
E Whip test (S00RPM) min 35 hours =10
'ﬁ Tensile test (25mm/min) N/ min. 1446 2200
Q% Burst pressure /Bar/
Water 276Bar/120sec+mB.P. min.490Bar 750
abesrntion min. 34 5Bar)
rptio = -
test Tensile test (25mm/muin) min 1446N 2050
85°C/72h
Whip test (R00RPM) min.35 hours >50
Salt spray test no corrosion -
Hot impulse test 276Bar/120sec
(11MPa/lmin 150x, 146°C) +
+ Burst pressure test min345Bar




LPR PRODUCTS @

BRAKE DISCS AND BRAKE DRUMS

All LPR brake discs comply with the international certificates of safety.

v/ 1618 Brake Discs
v 483 Brake Drums
v/ 94% Car parc coverage



PRODUCT DEVELOPMENT
COVERAGE DISCS CATALOGUE

Lpr Discs catalogue contains over 1.300 disc references, plus further 300 references of coated discs for
the main applications.

The coverage is 94% of the european car-pac and 92% of the asiatic/emea car-parc.

Coverage EU Car-parc Coverage Asiatic Car-parc

6,0% 8,0%

94,0% 92,0%




BRAKE DISC
TESTS

Before being released, all products need to pass all the tests:

Dyno Bench

Laboratory Testing



BRAKE DISC
RESEARCH & DEVELOPMENT

MODEL ANALISYS

FEM




FLUID ANALYSIS

BRAKE DISC
RESEARCH & DEVELOPMENT

THERMAL SIMULATION

QI‘, Local Heat Transfer Coefficient (W/mN2-K)
' 30.000 60.000 20.000 120.00

150.00




LPR PRODUCTS
BRAKE DISCS AND BRAKE DRUMS
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BRAKE DISC
TESTS

Dimensional and geometrical tolerances checks — run out - DTV



BRAKE DISC

PRODUCTION

Surface finishing-marking-run out-DTV



BRAKE DISC
PRODUCTION

M

fi—

turning steps machining
drilling

balancing

marking

painting

100% test by gauge
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BRAKE DISC
PRODUCTION

CNC Machining



BRAKE DISC
PRODUCTION

Turning



BRAKE DISC
PRODUCTION

Drilling



BRAKE DISC
PRODUCTION

Balancing
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BRAKE DISC
PRODUCTION

UV Coating

Alutherm® Coating



LPR PRODUCTS
BRAKE PADS

In 1996 LPR expanded it’s manufacturing base, with investment into friction technologies to provide
customers with a range of friction products.

v/ 1727 Brake Pads
v/ 96% Car parc coverage



LPR PRODUCTS
BRAKE PADS SHIMS

Since the beginning of 2012 LPR has been producing brake pads with multi-layer shims (Rubber-Steel-
Rubber). This minimizes the noise and grant a better comfort. Anti-noise shims are produced in a high
quality damping material to grant insulation, compressibility, and cold noise damping ability.



LPR PRODUCTS
BRAKE PADS SHIMS

NBR
STEEL
NBR

RUBBER

STEEL

RUBBER

ACRILYC ADHESIVE

The backing plates can have different anti-noise systems:

v" Rubber coating

v" Metal shim: metal part made of harmonic iron.

v" Multilayer shim: with lowering levels of rubber on both sides.

New generation articles with processes of positive molding and under-layer, high resistance to
shear test, scorching and OES accessories version for most part of the production range, including
the application of shims so as to improve the operational comfort of the final product.



LPR PRODUCTS
MAIN MATERIAL CONTROLS:




LPR PRODUCTS
HOMOLOGATION ECE-R90

Tests for ECE-R90 homologation are carried out internally with TUV supervision



LPR PRODUCTS
HOMOLOGATION ECE-R90
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LPR PRODUCTS
TEST: DYNAMOMETRIC BENCH




BRAKE PADS
PRODUCTION

All the elements of the development and manufacturing process are ‘in house’ , in order to completely
control the quality and the supply. This process starts with the formulation of the friction material and the
stamping of the back plates right through to Krauss and Dynamometer testing and on vehicle proving, and
inclusion into LPR’s ECE R90 Program when necessary. Supply to OE brand customers started in 2002.




FRICTIONS
BRAKE PADS ACCESSORIES
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Piston clips

The pictures show different springs. The type of
Acoustic and electric wear indicators spring depends on caliper design.

Caliper slider shims
Chamfers to avoid noise
Slot to get rid of dust



FRICTIONS
SANDBLASTING & ADHESIVE APPLICATION

Sandblasting »

Coating




FRICTIONS
BRAKE PADS PRODUCTION (MOULDING)

Automatic Hot
moulding (Gaudeni)

Leinweber automatic
moulding




FRICTIONS
BRAKE PADS PRODUCTION (GRINDING)




FRICTIONS



FRICTIONS
BRAKE PADS PRODUCTION




FRICTIONS
BRAKE PADS MARKING & PACKAGING

Approval no.

Compound Lpr ref Batch code

PACKAGING

Boxes are sealed with
a label as per ECE R90
requirements

05P763

Past.Freno ant/Frn. Brake Pads
FIAT Stilo 1.2, 1.4, 1.6 16v

Idea 1.2, 1.4, 1.4 16v, 1.3
LANCIA Musa 1.3 MJ, 1.4
(Adatt. WVA 23705/17.1)

Made in ltaly * 4 PCS

¥1-20L0
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LPR PRODUCTS
BRAKE SHOES & EASY KIT

Thanks to a new commercial agreement LPR has become the new RENAULT OES supplier for
preassembled brake shoe kits , brake shoes and brake wheel cylinders demonstrating again its products
quality and reliability. RENAULT products are marked with LPR brand on brake wheel cylinders.

v' 666 Brake Shoes

517 Not pre-assembled brake shoes kits

293 Pre-assembled brake shoes kits

A NERNERN

95,5% Car parc coverage



LPR PRODUCTS
BRAKE SHOES

Brake shoes production

Brake shoes kits assembling



LPR PRODUCTS
WELDING POINTS VERIFICATION



LPR PRODUCTS
MECHANICAL FATIGUE TEST BENCH
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LPR PRODUCTS
BRAKE SHOES & EASY KIT

SHEAR STRENGTH AS PER OE
REQUIREMENT

SHEAR STRENGTH AS PER AM
REQUIREMENT

<«




LPR PRODUCTS
CLIMATIC CHAMBERS




LPR PRODUCTS
SALT SPRAY CHAMBERS




LPR PRODUCTS
ADJUSTER CHARACTERIZATION
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LPR PRODUCTS
BRAKE SHOES & KITS

Range: 666 shoes and 293 kits

Coverage: 95,5% European car parc

Lpr brake shoes are ECE R90 approved
where applicable

The kit includes brake shoes, adjusting
devices, wheel cylinders, grease, fitting
instructions and cap and nut where
applicable;

The adjusting device fitted is the same as
the OE Benefits of pre-assembled kit

All the components are manufactured in You save up to 50% repair time

house
It is 100% end of line tested
Lining: flexible and rigid linings

You need to order one article only
You avoid improper fitting

LSRN NIRN

You always use a new adjusting device



LPR PRODUCTS
BRAKE SHOES & KITS

Blanking

Welding

Sandblasting

Marking

Coating

Curing

Accessories assembly

AR B 2 2R 2B 2B -




LPR PRODUCTS
RENAULT SUPPLIERS
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Thanks to a new commercial agreement LPR has become the new RENAULT OES supplier for
preassembled brake shoe kits, brake shoes and brake wheel cylinders demonstrating again its

products quality and reliability. Renault products are marked with LPR brand on brake wheel
cylinders.



FRICTION
R90 APPROVAL

All Lpr products are ECE R90 approved (where applicable)
Lpr approval authorities are VCA (E11), KBA (E1) and IDIADA (E9)
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FRICTION
R90 APPROVAL

CoP: Conformity of production is continuously secured through a testing process as
per ECE R90 requirements.

Friction coefficient (Krauss test)

Hardness Applus®

Shear strength

IDIADA

DN N NN

Compressibility

LBl CV13101200

IDIADA Technical Service designated Tor European Homologation of
Vehicles, systems or components, hereby
DECLARES
that the qguality control system ot the manufacturer:

LPR S.R.L.

Has been evaluated to control the Caonformity of Production of

Replacement brake lining assemblies and drum brake linings

In the facilities: Strada Rivasse 37, 20010
AGAZZANO (TTALTA ¢/ ITALY)

The official certificate of campliance with COP requirements defined in Anpex X of
Frarnewark Birective FC/2007/46 will ba issuad by the Auternotive Certification Ut
—UCA- on belalf of £9 Aporoval Authority, MINETUR

Complies with: Regulation UN/ECE No. 90.02
Annex X of EC/2007/46 Framew ENWE
Valid until: — ‘*
0511042014 i f// //

/Igna,:io Laiue ite,

Pro Humomﬁﬁmnagsr
Brake Component' HomolGgation
nla Cliva, Oth November 2013
T sues v il s ol s il <l ot e o




FRICTION
TESTS

v' Max inertia 200 Kmg2. The bench can test the
braking systems of M1 N1 vehicles

v' Max speed: 300 km/h
v Acquisition of 5 different temperature channels

v Possibility of performing tests at constant pressure,
constant torque and constant deceleration (useful to
check wear)

v Sophisticated and advanced software to check noise

MECHANICAL FATIGUE BENCH

This bench allow us to study and we improved the hand
brake function.

We can test the handbrake simulating different slopes
(usually 20% or 30%)




FRICTION
PERFORMANCE TESTS

v AK Master

It is the most important European Standard for the evaluation of friction material behaviour under
different conditions of :

Pressure (pressure sensitivity)
Temperature (fade sections)
Speed (speed sensitivity)

v"  AK Noise
It is the most important European standard for the noise evaluation

v" PSTP1 - internal Lpr spec for performance evaluation

Same as AK Master, but at constant torque
v" PSTP3 —internal Lpr spec for wear evaluation

v" Road test as per ECE R90 requirements



FRICTION
PERFORMANCE TESTS
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FRICTION
PERFORMANCE TESTS

. Cold appl. 7. Motorway
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SK3500 — The Performances

v(F1)=5kph,v(F2)=50 % Ymax
a=0.6g

Differents conditions of speed and temperature but always the same brake power!



FRICTION
PERFORMANCE TESTS
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Lpr vs Premium comparison of results

FRICTION
PERFORMANCE TESTS

SK3500 Premium
(%) min. 9 min.
HOp = 0,40 Hop = 0,54
n120 = 0,39 n120 = 0,44
MVmax = 0,35 HVMax = 0,34
Hop = 0,38 Hop = 0,39
H40 = 0,34 M40 = 0.29
UMW = 0,34 HMW = 0,37
Hop = 0,37 Mop = 0,42
uFt = 0,30 uF1 = 0,25
HOp = 0,40 Hop = 0,44
p500 = 0,34 K500 = 0,33
Hop = 0,40 Hop = 0.44
HF2 = 0,31 HF2 = 0,32
Hop = 0,35 Hop = 0,40
Hnom = 0,37 Hnom = 0,41
pmin = 0,30 pHmin = 0,25




FRICTION
PERFORMANCE & COMFORT

Dynamometric bench has been recently improved with Noise Acquisition System
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FRICTION
ROAD TESTS

g

ECE R90 approval is made
inside our own plant upon
TUV authorization.



LPR PRODUCTS
DRIVESHAFTS

A range of:
v' 648 C.. Joints

v' 1245 Driveshafts

v" 97% Car parc coverage




C.V. JOINTS & DRIVESHAFTS
PRODUCTION




A range of:
v/ 706 Water Pumps

v' 89% Car parc coverage

LPR PRODUCTS
WATER PUMPS



LPR PRODUCTS
WATER PUMPS




LPR PRODUCTS
WATER PUMPS

Production

Laboratory Test



LPR PRODUCTS
DESIGN

Without the customer drawings, the design of an
aftermarket product follows the form, fit & function
principle.

Through the reverse engineering of the original
sample, we build the tridimensional model of the
pump: in this way, we guarantee dimensional
equivalency and interchangeability. Performance
equivalency is verified by comparison of the
characteristic curves, detected on the test bench in
our laboratory, and by all the tests forecasted by
Fiat Auto specifications (9.02320/01).

The different phases of the product and process
design, from the feasibility analysis up to the final
validation, are planned and monitored through the
APQP, periodically reviewed by the
multidisciplinary team with respect to the activities
proceeding and timing.




LPR PRODUCTS
PRODUCT VALIDATION

At the end of the design planning, product
validation is carried out according to Fiat Auto
specifications (9.02320/01).

Static leak test at room temperature

> Static leak test at -20°C
» Dynamic leak test at 90°C
» Performance test at room temperature

> Performance test at 90°C

» Life test
» Check of impeller-hub adhesion
» Thermal cycles

» Forced thermal aging



LPR PRODUCTS

n. 2 CNC working centers CHIRON FZ18W

» 4 controlled axis (x,y,z + rotating table)
» automatic pallet change

» productivity up to 100 pcs/h

n. 1 CNC working center TRAUB TVC350P

» 3 controlled axis
» automatic pallet change

n. 2 CNC vertical turning machines DOOSAN
PUMA V400

» 2 controlled axis
» auto centering diameter up to 300 mm

» productivity up to 100 pcs/h

MACHINING




LPR PRODUCTS
ASSEMBLY

n. 1 semi-automatic assembly machine

» 2 presses with controlled axis for fitting

bearing/mechanical seal and flange/impeller

» automatic control of the fitting load of

bearing, mechanical seal, flange and impeller

» productivity up to 100 pcs/h




LPR PRODUCTS
ASSEMBLY

n. 1 automatic assembly machine

» 2 presses with controlled axis for fitting bearing/mechanical seal and flange/impeller
» in-line static leak test with automatic scrap of discrepant parts

» automatic control of the fitting load of bearing, mechanical seal, flange and impeller

» productivity up to 200 pcs/h




LPR PRODUCTS
LEAK TEST

After assembly pumps are 100% leak-tested with a

special machine for testing the absence of leaks.

An automated control will detect discrepant parts and
automatically lock them in station to prevent further

processing; test success is shown by a green spot on

the body pump.




LPR PRODUCTS
METROLOGY LAB

MEASUREMENT CAPABILITY OF THE LABORATORY:
3D coordinates measuring machine WERTH SCOPE-CHECK
Roundness, concentricity, radial runout

Hardness Rockwell A, B, C

Roughness

Coating thickness

Vibrations (integral shaft bearings)

Flatness of lapped surfaces

YV V. V VY VYV V¥V VY VY

Precision balance



LPR PRODUCTS
CALIPERS, PULLEYS AND BELT TENSIONERS

A range of:

v 1485 Brake Calipers
v' 515 Pulley & Belt Tensioners

v' 97% Car parc coverage



LPR PRODUCTS
BRAKE CALIPERS RECONDITIONING

All duly checked throughout the whole production process, in order to have a safe and high quality product.

Before regeneration After regeneration




LPR PRODUCTS
CALIPERS

Washing machine

* Total dis-assemble of old cores
* Total degrease with our washing machine



CALIPERS
RECONDITIONING

Sandblasting

g C00=

Replacement of all rubber components



CALIPERS
TEST

All the brake calipers reconditioned are tested at 100%
Pressure test:

After testing, calipers are
marked with month and
year as traceability code
(batch  number) and
guarantee only one
recondition process for
each old cores.

TRACEABILITY
CODE

OTHER TESTS:
* Residual torque absorption
verification

* Complete sliding pressure of the
caliper

* Burst test
* Salt spray



LPR PRODUCTS
CONTROL CABLES AND WEAR INDICATOR

A range of:
v' 255 Brake Pads Wear Indicator
v' 2599 Brake, Clutch and Accelerator Cables

v' 97% Car parc coverage



LPR PRODUCTS
CONTROL CABLES TODAY:




LPR PRODUCTS
CONTROL CABLES OE DIVISION
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LPR PRODUCTS
ENGINEERING SUPPORT




LPR PRODUCTS
CONTROL CABLES

® 12.000 covered square mts
* Time test room

* Warehouse
e Automation lines




LPR PRODUCTS
PRODUCTS

*  The production of a quality cable starts from two basics components:




LPR PRODUCTS
BENCH TEST

* Each item is tested by comparison with the corrispondent OEM
* A special bench is used for testing: it surveys both the traction load on the lever and the load on the wheel

* The ratio has never to be lower than Oem values.




LPR PRODUCTS
TEST

- TENSILE TEST

- VOLUMETRIC EXPANSION TEST
- SALT SPRAY

- COLD BEND TEST

Test start TT Set 1 start



OEM/OES Clients

FERRARI
FIAT
MASERATI
PIAGGIO
OM-IVECO
RENAULT
IRAN KODRO
LADA

RENAULT

N

PIAGGIO

LPR CUSTOMERS

O.E.M AND AFTERMARKET

AFTERMARKET CLIENTS:

HONEYWELL BENDIX
MOTRIO
AFFINIA GROUP
FEDERAL MOGUL
FEBI
BENDIX USA
FORD-MOTORCRAFT
ATR GROUP

| |[FERODO|

THE FIRST NAME IN BRAKES

O brembo

BREMBO
MIDAS
NORAUTO
GM

DELPHI LOCKHEED
ADI
PAGID

BOSCH
FERODO
MINTEX
TEXTAR

PSA PEUGEOT CITROEN RENAULT MOTRIO

MAGNETI MARELLI
ZF

@ A

CITROEN

[ J ) BOSCH >§

11



TURNOVER
GROWTH

1.025.36¢&
€ 162.158.6¢
€ 155.358.147
€ 146.865.285
€ 142.687.228
€ 139.987.157
€ 136.586.238
€ 132.987.680
€ 129.771.542

€ 124.780.706
€117.873.329
€ 111.285.243
€ 105.478.259
€ 101.687.146




INVESTMENTS
INNOVATION AND QUALITY



INVESTMENTS
INNOVATION AND QUALITY

H Idraulica
M Easy kit
Ll Ganasce
& Pastiglie
M Tamburi
H Tubi

M Giunti

& Dischi

Pastiglie
22%



EMPLOYEES

MANY SKILLED EMPLOYEES FOR EACH CLIENT
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INVESTMENTS

ENVIRONMENT FRIENDLY

*.
)
N7/
Sostenibilita
Ambientale

The three new photovoltaic installations, introduced in 2012, enabled LPR to reduce environmental
pollution significantly, by reducing electricity consumption from ordinary sources.



LPR PRODUCTS
FINAL CHECK

Prior to despatch every order is checked to make sure
everything is correct:

v' Article
v' Accessories
v' Marking

v Packaging

V' Label

Once approved by Quality dept. the goods are picked up and shipped



SPONSORING
MERCHANDISING




SPONSORING
WINNING CHOICES...NOT ONLY ON THE MARKETS

LPR as official sponsor PSA (Peugeot / Citroen) Rally team.




SPONSORING
WINNING CHOICES...NOT ONLY ON THE MARKETS




