(9] KNORR-BREMSE

Termékbiztonsag- Minéségiranyitas
Kecskemét

0-hiba stratégia

PRODUCT
= SAFETY

Kristofik Arnold

Knorr-Bremse Fékrendszerek Kft

((®)) Knorr-Bremse Group



Knorr-Bremse makes mobility safe. By rail and road. Every day. Across the globe.

Rail Vehicle Systems Commercial Vehicle Systems
® High-speed trains = | ocomotives ® Trucks

®m Regional & commuter trains = Passenger cars ® Trailers

= Metros = Freight cars ®= Buses

® | RVs = Off-train = Engines

= Monorails m Special vehicles
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Knorr-Bremse 30 orszagban/régioban, tobb mint 100 he  lyszinen van jelen a vilagban,
amik kozul 80 gyarto egyseg

0 O

@ @ minden kontinensen

@ 30 orszagban
100 helyszinen
Azsia 8579 @ @ Kb 80 gyarto telephelyen
Europa 14,821

e o o Amerika 6,314 @
, @@ 9

M"‘ munkavallalok

OE vevik

((({14))2 Knorr-Bremse Group



Knorr-Bremse: Biztonsagossa és hatékonnya tesszik a k 0zlekedeést— innovativ
és fenntarthaté médon

Kerékszerkezet Leveg 6 ellatas Eréatvitel Kormanym (i Jarm G dinamika
® Tarcsafékek  ® Kompresszorok = Transmission control = Recirculating ball
. . : ® ABS, EBS, ESP
m Dobfékek m Elektronikus = Clutch actuation steering (RCB) = Elektronik . .
® Hajtémiivek Légszabalyozas ( = Dampers = Torque overlay \E/:Z;?él'(éigz'mezo
® Levegd feldolgozd  w Exhaust brakes steering (TOS)

® Szelepek
m Vezet6tdmogatd rendszerek
® Automatizalt vezetés

= [TAP®: intelligens Trailer
Hozzaférési Pont (Telematika)

egysegek (APU) = Exhaust gas recirculation
valves
= Traction inverter

= E-Mobility solutions

Footer



Termék portfélio

CoC 2.4. Air treatment (36,28%)

ZB45,46 Air ZB44 Air LA.. Air AE45.. . EAC2.
| . Processing processing }? dryer Multi-circuit 1

unit unit ‘ protection E-APU

valve
2020 Actual 79.752 pc 19.444 pc 134.215 pc 54.563 pc 51.257 pc 26.810 pc 248 pc
2021 Outlook 94.033 pc 16.750 pc 158.799 pc 64.692 pc 91.192 pc 34.611 pc 820 pc

CoC 2.2. Valves (23,94%)
& . SV1is. = DX Foot ~ Pes | Pedal | Pedal DPM Hand
j Levelling g brake valver | Unit ) Unit ﬁp brake valve
I IVE [ V3P  (E
= N,

valve valve
2020 Actual 196.075 pc 16.642 pc 50.565 pc 13.606 pc 87.730 pc 186.386 pc
2021 Outlook 255.736 pc 41.442 pc 131.754 pc 16.556 pc 125.016 pc 274.742 pc

CoC 2.1. Electronic system (39,78%)

EBS2-1K- B ASR-1K TC ABS- i ELC 4 MEGA
2K-... M PCV Plastic

2020 Actual 17.337 pc 43.692 pc 85.388 pc 172.309 pc 306.644 pc 127.722 pc 29.459 pc
2021 Outlook  21.006 pc 80.689 pc 97.051 pc 190.882 pc 437.034 pc 163.879 pc 39.096 pc
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Kozuti Balesetek

%’@ World Health
WY Organization
Key facts
+ Approximately 1.3 million people die each year as a result of road traffic crashes.
* The United Nations General Assembly has set an ambitious target of halving the global number of deaths
and injuries from road traffic crashes by 2030 (A/RES/74/299)
* Road traffic crashes cost most countries 3% of their gross domestic product.
* More than_half of all road traffic deaths are among vulnerable road users: pedestrians, cyclists, and = Europe is relative in considerable better position due
motorcyclists. to using the most safety standards and proposals
* 93% of the world's fatalities on the roads occur in low- and middle-income countries, even though these
countries have approximately 60% of the world's vehicles.
* Road traffic injuries are the leading cause of death for children and young adults aged 5-29 years. v Figure 4 Rates of road _lrafflc death per 100,000
opulation by WHO regions: 2013, 2016
r
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A halalos kimenetelii kozuti kozlekedési balesetek szallitasi mod

szerinti megoszlasaaz EU-ban
Segédmotoros;
Egyeb; 4%
%

Kerékparos;
8%

Motoros;
14%

Gyalogos;
21%
Forras: European Commission, Portfolio



Kozuti Balesetek

Risk factors
The Safe System approach: accommodating human error

The Safe System approach to road safety aims to ensure a safe transport system for all road users. Such an
approach takes into account people’s vulnerability to serious injuries in road traffic crashes and recognizes that the
system should be designed to be forgiving of human error. The cornerstones of this approach are safe roads and
roadsides, safe speeds, safe vehicles, and safe road users, all of which must be addressed in order to eliminate fatal

crashes and reduce serious injuries.
Speeding

= An increase in average speed is directly related both to the likelihood of a crash occurring and to the severity of
the consequences of the crash. For example, every 1% increase in mean speed produces a 4% increase in the
fatal crash risk and a 3% increase in the serious crash risk.

= The death risk for pedestrians hit by car fronts rises rapidly (4.5 times from 50 km/h to 65 km/h).

+ In car-to-car side impacts the fatality risk for car occupants is 85% at 65 km/h.

Driving under the influence of alcohol and other psychoactive substances

+ Driving under the influence of alcohol and any psychoactive substance or drug increases the risk of a crash that
results in death or serious injuries.

+ In the case of drink-driving, the risk of a road traffic crash starts at low levels of blood alcohol concentration (BAC)
and increases significantly when the driver's BAC is = 0.04 g/dl.

+ In the case of drug-driving, the risk of incurring a road traffic crash is increased to differing degrees depending on
the psychoactive drug used. For example, the risk of a fatal crash occurring among those who have used
amphetamines is about 5 times the risk of someone who hasn't.

Inadequate post-crash care

Delays in detecting and providing care for those involved in a road fraffic crash increase the severity of injuries. Care
of injuries after a crash has occurred is extremely ime-sensitive: delays of minutes can make the difference between
life and death. Improving post-crash care requires ensuring access to timely prehospital care, and improving the
quality of both prehospital and hospital care, such as through specialist training programmes

| law enfor of traffic laws

If traffic laws on drink-driving, seat-belt wearing, speed limits, helmets, and child restraints are not enforced, they
cannot bring about the expected reduction in road traffic fatalities and injuries related to specific behaviours. Thus, if
traffic laws are not enforced or are perceived as not being enforced it is likely they will not be complied with and
therefore will have very little chance of influencing behaviour.

Effective enforcement includes establishing, regularly updating, and enforcing laws at the national, municipal, and
local levels that address the above mentioned risk factors. It includes also the definition of appropriate penalties.

World Health
Organization

Nonuse of motorcycle helmets, seat-belts, and child restraints

« Correct helmet use can lead to a 42% reduction in the risk of fatal injuries and a 69% reduction in the risk of head
injuries.

« Wearing a seat-belt reduces the risk of death among drivers and front seat occupants by 45 - 50%, and the risk of
death and serious injuries among rear seat occupants by 25%.

+ The use of child restraints can lead to a 60% reduction in deaths.

Distracted driving

There are many types of distractions that can lead to impaired driving. The distraction caused by mobile phones is a
growing concern for road safety.

« Drivers using mobile phones are approximately 4 times more likely to be involved in a crash than drivers not using
a mobile phone. Using a phone while driving slows reaction times (notably braking reaction time, but also reaction
to traffic signals), and makes it difficult to keep in the correct lane, and to keep the correct following distances.

+ Hands-free phones are not much safer than hand-held phone sets, and texting considerably increases the risk of

a crash.
Unsafe road infrastructure

The design of roads can have a considerable impact on their safety. Ideally, roads should be designed keeping in
mind the safety of all road users. This would mean making sure that there are adequate facilities for pedestrians,
cyclists, and motorcyclists. Measures such as footpaths, cycling lanes, safe crossing points, and other fraffic calming
measures can be critical to reducing the risk of injury among these road users.

Unsafe vehicles

Safe vehicles play a critical role in averting crashes and reducing the likelihood of serious injury. There are a number
of UN regulations on vehicle safety that, if applied to countries’ manufacturing and production standards, would
potentially save many lives. These include reguiring vehicle manufacturers to meet front and side impact regulations,
to include electronic stability control (to prevent over-steering) and to ensure airbags and seat-belts are fitted in all
vehicles. Without these basic standards the risk of traffic injuries — both to those in the vehicle and those out of it —is

considerably increased.

cg_@_))_ KI‘IOHR-BREMSF
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Figure 1: Number of road accident fatalities, EU, 2006-2015
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Whereas the number of
fatalities in accidents
involving HGVs and buses or
coaches fell by nearly 50%
between 2006 and 2015, the
percentage of fatalities in
accidents involving HGVs and
buses or coaches didn’t
decrease considerably.

g, Heaw Goods
Vehicles and Buses

Figure 2: Percentage of fatalities in accidents involving HGVs and buses or

coaches of all road fatalities, EU, 2006-2015
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Figure 10: Distribution of specific critical events - HGV or bus drivers and

other drivers/riders in HGV/bus accidents

No action

Premature action
(initiated too early)

Late action

Incorrect direction
(includes leaving road)

Surplus speed

Surplus force

(excess acceleration or braking)
Shortened distance

(road user(s)/environment too close)
Prolonged action/movement

(continued on too long) BHGV/bus drivers n=167

Skipped action

 other driversfriders in HGV/bus accidents n=122

Insufficient speed

Other
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Proportion of drivers/riders

300

35%

Heavy Good Vehicles and busses

The place to contribute the road safety by
«®» using driver assistant system on the
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Table 12: Ten most frequent links between causes - HGV or bus drivers

Links between causes

Faulty diagnosis - Information failure (between driver and
traffic environment or driver and vehicle)

Observation missed - Permanent sight obstruction
Observation missed - Distraction

Equipment failure - Unpredictable system
functions/characteristics

Observation missed - Faulty diagnosis

Observation missed - Permanent obstruction to view
Observation missed - Inadequate plan

Equipment failure - Maintance failure — condition of vehicle
Observation missed - Inattention

Observation missed - Temporary obstruction to view
Others

Total

Frequency

oo~

69

Saurce: SafetyNet Accident Causation Database 2005 to 2008 [ EC, Date of query- 2010



Relevant accident types

Total number of
commercial vehicle
accidents

*Source: GDV, Allianz Zentrum fur Technik

State-of-the-art DAS system would avoid potentially

[((9)) Knorr-Bremse Group

Approximately 9% of the
heavy accidents with
commercial vehicles can be
avoided (typically slide out or
roll-over)

In 5-10% of accidents the
reason was that one of the
vehicles left ist lane

The rear-end-collision is
the reason for accident in
the heavy range (over 12
tons) in more than 20%

40% of total accidents



Tools-processes to ensure the Product Safety target ( Zero Defect )

SYSTEM

DESIGN

SUPPLIER

EMPLOYEE

PRODUCTION

LESSONS LEARNED

PREVENTION
POKA-YOKE

Q-FIRST
E-Learning
Audit

PDC process
Change Management
Poka-Yoke design

Audit
Claim management
PAVE process

E-Learning, traininigs

Poka-Yoke, Jidoka
100% function fest
Audit; Calibration, MSA,
PFMEA, CP

Lessons Learned database
Claim Management

Poka-Yoke solutions
Jidoka
Pick to light

((({14))2 Knorr-Bremse Group



ENABLER

PEOPLE
MANAGEMENT

CUSTOMER &
MANAGEMENT

SUPPLIER
RELATIONSHIP
MANAGEMENT

Integrated Management System within the frame of Knorr Excellence

The Product Safety Management
System applied secures the lowest
risk on society in the traffic

ADOTTSAGOK EREDMENYEK ——>

EMBERI TERME EMBRI
EROFOR K FEJ- ERGFOR
-RASOK | ESZTE -RASOK

VEVOK °
T s zLen With KE Knorr-Bremse will
s GIA BEL?1Z1AL Szii'u_ MENTE achieve globally zero defect and
KAPCSO | 1o outstanding business results
Eﬁz'?%ré’é‘n through global cooperation and synergy
RASOK
TUEDSAS UT?:PIA

((®)) Knorr-Bremse Group |15
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TLE-40 Managing Quality & Product Safety

i mensi
Temekbirtonsdg BHSE
Curaly & Proguct Safety &
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HEE Mﬂl”ﬂﬁ“ Préventive Gually Claim Cooveiehion
HSE AManagement ang Claim Lab
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Idegenan dbhwibel mirdadgrmeredzsment
Incarning inspecion Cuelty Management
|.PL Rabi Liiarkh Telekl Déavid
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Product Safety Organization and requirements

KNORR-BREMSE

Direct (OE) and Aftermarket
Sales

Gerendai Miklos

PS Manager

Kristofik Arnold

Product and Process
Development

Frank Péter

- [
Customer saticfaction improvement
P Lof, . ding prod safety

related questions

Manufacturing

Michael Muser

Collection, tracking and monitoring of
information about occurred safety issues

Escalation Model in case of safety issues
Identification of safety operations /stations
Product safety awareness of shop floor people

Maintenance of product safety related
machines [ equipments

Product and process traceability

Systematic rework operation on product
safety related products

NC handling

Last update: 2016.04.07

Knorr-Bremse Group

Identification of safety parts during the
product design

Robust design and consistent
verifications / validation

Product FMEA's

Identification and marking of product safety
on product

Quality and Process Development

Kristofik Arnold

1. Process design:

Regular consistent verifications, identification and
marking of PS characteristics on contral plans and
records

2. Customer Service:

Claim management; Risk Analysis ; Recall
management; 3D reparting

3, Product & Process Quality management;
Capability Studies; MSA studies; NC management;
C G

4, Internal PS5 audits, action management

Detailed requirements in SPP 1.3.2

Managing Director

Bird Attila

e
[

Finance & Controlling Knowledge management &HR

Pasztor Katalin - —l Varga -Papp Szilvia

wiaven .k
— -
eomures %
ot
= L L ———
b e
i sortin o
o v
i) 1
- ntun
L]

Adequate insurance to cover product safety Awareness
recall campaigns Tralnings
Competency management

Manufacturing and Process
Development

Supply Chain Center

Kadar Tamas Salamon Gabor

Shelve time management
FIFO

Robust manufacturing process design prooven
by consistent verifications

-Process FMEA's: focus on failure

-identification and marking of PS
characteristics on process documents,

Product traceability for product safety parts,
components

\

P -'hulf: ,ﬂ' &l

= A A

Biro Attila
Managing Director

Kecskemeét

Purchasing Central Functions

i.PU Biré6 Attila

QMPP agreements
Supplier approval

specs,..]

Csontos Lajos

——
PS5 audits

Identification and development of safety
parts

NC handling

PPAP management Including process
verification

efficient imp actions by suppliers in
case of nonconformities

17




Nulla hiba stratéegia

¢ Minéségterv

Célunk a hibamentes termékek + Folyamat verifikAcio
eléallitasa és azok pontos ¢ Folyamat képesség
szallitasa, amelyet az el Orejelzés, a vizsgalatok

megel 6zés és a megvedes + MSA

teruleteken tobb korszer @ + Kalibraciok/verifikaciok
min 6ségtechnika és modszer + Folyamat tréningek

alkalmazasaval hiztositunk. + Bels 6 auditok

4 Beszallitd menedzsment
¢ KPS rendszer

Megel 6zés

¢ Uzleti felmérések

¢ Uzlet folytonossagi terv

¢ Kdvetelmény
menedzsment

¢ Tapasztalatok

¢ Idegenaru ellen 6rzés
¢ Folyamat jovahagyasok
¢ Folyamatkdzi

ellen érzések

¢+ SFMEA

¢+ DFMEA

¢+ PEFMEA

¢ Termék verifikacio
¢ Termék validacié

Megvedés

Elérejelzés

¢ Folyamat teljesitmény
monitoring

¢ Q gate

¢ 100% -os funkciotesztek

((®)) Knorr-Bremse Group |18
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KNORR-BREMSE KNORR-BREMSE
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Beszallitok, mint tzleti partnerek

A beszallitokkal szemben ugyanazon kovetelményeket tdm  asztjuk,

amit magunktol is elvarunk!! Uzleti partnerként kezel  jik &ket. Ter- Kom-

o _ _ o S munik

Kommunikaljuk kovetelményeinket, mérjik teljesitmen  yiket, blzfon 4cio
ertékeljuk munkajukat és elvarjuk t  6lik a rendelkezésre allast és sag

rugalmas egyuttm Gkodést

Rugal- Folya

mas- matos

Sé_g jaVité.S

Beszallitoi Elézetes
Kivalasztas kovetelmény képesség Nyilvantartas
flzet felmérés

Megallapodas o o
2 B Els 6 mintazas Keretszerz 6dés

Minéség
felligyelet

Idegenaru
ellen é6rzés

Ertékelés SzAllitasi

teljesitmény Eszkalacio




Knorr-Bremse :How we do it Knorr - Bremse Kecskemét ?

Phase targets

6.2.2])
Project % Project \ Product & \ Product & \ Product & \ Ramp-up &

Preparation & Planning & Process Process Process Feedback
Product Definition Product Conception Development Validation Approval Assessment

| 1
! , Serial R : '

_ _ | elease for Release for Project
Project Project Tooling initial Serial close-out
Start Release Procurement sample Production review
i Release production ' i

1 1 1

Product launch
activities after
SOP & evaluation
of overall project
vs. targets

Production of
initial samples to
get technical
approval from the
customer

Assure that
customer needs
and expectations
are clearly under-

stood and
aligned with

Development of
concepts into
verified product
design for
requirement
freeze

Product and Validate design &
process production
development for process using
design freeze and samples from
serial tooling series tools &
procurement series production

business goals equipment

I

et ettt

g

The PDC process has outstanding role in implementation of Zero Defect Strategy closed by project assessment
included lesson learned.

PDC integrates requirement management, project management, risk assessments and management, suppliers
involvements, failure proof solutions, furthermore verifications and validations before start of starts of serial production.

((®)) Knorr-Bremse Group ”
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Development process

Failure tolerant

Failure safe

'Development

process mmm) No accidents

Reliability 0 defect

((((19))] Knorr-Bremse Group 22



Termék-és gyartasi folyamat kockazat ertekelées

FMEA a Knorr Bremse felfogasaban:

Keresztfunkcionalis team munkaban végzett,
tapasztalatokon alapul6 strukturalt és kdvetkezetes
hiba lehet 6ség feltar6 és kezel 6 modszer

Egységes, az autdiparban nemzetkdzileg elfogadott
pontozasi rendszeren alapul

Lehet 6séget teremt az azonositott kockazatok
rangsorolasara és azokcsokkentésére/
megszintetésére

Lehet 6vé teszi a termékbiztonsagi aspektusok
azonositasat

A termék konstrukcio, a gyartasi folyamatok,
valamint ezek szabalyozasai egységes kezelését
biztositja

A hibamegel 6zés, eredményesség, hatékonysag -

és a folyamatos javitas fontos alapeszkoze és
bizonyitéka

(@on

Rendszer

FMEA

6.

Opti-
malizalas

*

5.
Kockazat
értékelés

Alrendszer
FMEA

Folyamat
FMEA

1.
Terve-
zés és

elékészit
és

L 4

4

2

Komponens
FMEA

2.
Struktdra
elemzés

\ 4




Termékbiztonsagi paraméterek jelentése / eredete D/P

alapjan
D /P FMEA pontozéas
10
<9
38
S|7
S|6
(@)
g1°
S|4
=
S |3
0
o L2
1
112|3[4|5|6[7]|8|9](10
Sulyossag

C/C

Kritikus
Termekbiztonsd®
Jellemz6'

C/C kotelezb
C/C nem kotelezd ha van bizonyiték a gyakorisag = 1 -re!

S/C kell

S/C javasolt

Nem kell PS jellemzé
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FMEA pontozas

Szignifikans, -

Termékpiztons®
Jellemzo'
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Termékbiztonsagi paraméterek jeldlése a rajzokon, dok

ENORE-BREWSE Delamenhumszim: Y037315
Félrerdsmerel: Ef, Waltnmis: 05
Fecskanit FAD ERCTACRDDY Lapsminn:lfi
| VIZZCALATI ELOIRAS
AFE11 Kanbindl oldfemslep résmire
A virsgaladi whasbadhan sperepli Gsszes SC &5 O/ minosites es vizs galafRal 5 an

umentumokban:

R

Tipus Nyibnyomas ﬁtemiﬁsm&hp Cyorczailld
p;) AE43
AEAZILENLSEN [ o goemyr +
AEATILEDLSE4S | g gy .
AFAZ11-E02012E Rl +
1. Sizgaladi Felopibé
J HE e '|
e
| (L] L]
| H3 [}
|
|
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Termékbiztonsagi paraméterek jeldlése a rajzokon, dok  umentumokban:

9[11 l/lg io Ellendrzési Utasitas KNORR-BREMSE ((®)}

Cikkszédm: HK003948 Ellendrzési tételszam 030000334204
Megnevezés: Lezaré lap
0 0 ELFOGADVA

Gyértasi/Tipus 12038604 Y006 L Alsiras:

Datum/Mennyiség 12.06.2014 96,00 WyoIek 4
Termékesalad ZB4402 munkahely MM301084 S
Miuvelet 0010 MC330 fdras-maras ) STAMA MC330 MKP. {-)(/"r A{é[r;‘!g:_'_%:{i_____::
Ssz, Jellemzd Minta | CTQEIl.gyakoriséa} Mérdeszkdz i Megjegyzés Jellemzé

méret i lalsé hatér felsd hatdr egysége L~
2 Vizudlis ellendrzés 1 100% szemrevétel ok not ok “ 1
12 M5 1 2db/miszak | $9751-1247 : ok not ok i
Menetes idomszer MGS-6H hosspitott szérd
22 [JFurat atszakadast ellendriz 1) 5C j2db/miszak szemrevétel ok not ok -~
32 %1, 1 {SC|2db/miszak | $18387 l ok not ok /
Kéto.men.id.M16x1,5 6H .

42 | Atszakadds, megmunkaléskor 1 2db/miszak szemrevétel hértya, sorjamentes ok not ok //

52 |©@28,5+0,2 1 toléméré 28,30 28,70 mm ?_g‘;ﬁ'

62 |@31,3-0,2 1 tolémérd 31,10 31,30 mm S;JF‘ i

72 |©@24,6+0,15-0,05 1 toldmérd 24,55 24,75 mm 2‘26&-

82 307 (3x 1 konturoszkép 29,0 31,0 Fok .25‘5 H 7.,0"/; 3 Oz.

((®)) Knorr-Bremse Group



Knorr gyartasi rendszer

A stratégia a viziotol az eredményesség méréséig egys  éges irAnymutatdst ad annak megvalésitdsahoz

KPS ®

\Vivdle) Vilagels 6 uzleti folyamatok és termékek
o Magas e
Révid terme- Magas Szallitasi
CELOK atfutasi id 6k l6kenység hatékonysag rugalmassag

ALKAL- FOLYA-
JUST INTIME MAZOTTAK MATOS

MINOSEGE JAVITAS

VESZTESEG ROBOSZTUS
CSOKKENTES FOLYAMATOK

MODSZEREK Strukturalt gyartas

Standardizalt munkafolyamatok

5S és vizualis menedzsment

ERTEKARAM ELEMZES
FOLYAMAT Beszallitok KB csoport
e Kulcs teljesitmény mutatok
MERESEK
Auditok

((({14))2 Knorr-Bremse Group




Truck Hungary

Manufacturing Processes

ZERO DEFECT MANUFACTURING

=  Product safety (design, production, industrial
engineering, suppliers)

=  Reduction of customer’s claims

=  Reduction of internal non-conformity

=  TPM - Total Productive Maintenance

CONTROLLED PROCESSES

=  Poka Yoke solutions

=  Pick to light systems

= SPC - Statistical Process Control

= Fully-automatic high-end test benches

CONTINUOUS QUALITY IMPROVEMENT

= 60
= &S
= KPS

= Lean management
=  Cleanliness product

‘.‘ ;;:— z.ar- .o

‘ltlr
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Hibamegel 6zés - hiba el 6fordulas cstkkentés

Poka -Yoke és Jidoka eszkdzokkel adott
hibajelenségre vonatkoz6an 100%
hibamentes termékeket tudunk elérni,
mind. a.termékek-. mind .2 ogytasi...
folyamatok fejlesztése soran!

Hiba kizaras
= 100% hibamentes

Robusztus Poka Yoke Jidoka
termék Emberi Gép-
konstrukcio hibak hibak

=
_‘._@;_

((®)) Knorr-Bremse Group

Potencialis hiba

Hiba detektalas
Embertdl
fuggetlen Szin- Minéség-
detektalod kodolas kapuk
rendszerek

8¢ =8

Statisztikai eszkdzok alkalmazasaval
a folyamatok stabilitasat és
képességét tudjuk javitani, ami
cs@kkentiahihdk ell.6fardidasanak..
valdsziniiségét.

Hiba elofordulas csokkentés
kisebb,mint 100%
hibamentesség

60 Probléma
& megoldo
SPC modszerek



Poka Yoka management KB KEC
3. Line spec overview

2. Verification records
list iﬁrz—;i

1.0verview chart incl. verification follow up

8. Identifications in working

.
s

7. Identifications in PFMEAs
& PN T instructions

0P 20EY.
—
Eoass smrwas

[
Masaita

=

6. Identifications in control plan
‘..“..“'.:".2‘::.:‘.:"..'..“

5. Condition check initiated
in line setup protocols

11. Risk assessment of

product quality in case of

10. Challenge part
NOK verification of PY/J tools

specification / verification
records

73
*
2018.06.29 — J. Szah6
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Poka Yoke application samples MANUFACTURING Securing assembly

sequence
PROCESS by Pick to ligt:

DEVELOPMENT  Exluding pins:

DESIGN DEVELOPMENT
Color coding:

Observation
by cameras:

|31
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Termékbiztonsagi paraméterek lista elérhet 6sége a gyarto

KNORR-BREMSE AE 46 . S/C

Termékbiztonsagi paraméterek listaja | C/C

Sori jelzés a
termékbiztonsagrol

Munka hely E-terminal Eszkdz / Termé i
szama bejelentkezés Berendezés | kbizt. &
-
Szerelés
sic |Vizsgalar eidnt anégykords véddszelepet legalibb 24 Grén &t bedliitont
nyitanyomasckkal (eldfeszitest & lapotban) kel iaroinil
WS2 [ Wsa Stereids - SfC  |Meghzasi nyomatek
M s a7 b . t ,t s WS4 Sturelis - $/C__|Visszacsaps szelep vékonyan zsirozva, sérillésmentesen szereive
P
in6ségbiztositas =
S/c_[Tomitetség vizsgslat
I | lappa C/C__[Fojtorvisszacsapd szelep vizsgalat
S/ |Nyitonyomss vizsgalat

1511 [Zaronyomds vizsgslat / Statikus 281
, 1037 2 3
1624

, I 1128 Nyomd ssaenzor vizsgalat / tipus/

INyitoryomaés isméte it ellendraése (csak AE4629)
it 15),

sk csav arbiztositiakkal biztositva (stin: 20id)

|
: AE48..
|

Szerelés

1. mh. Nyoméashatarolo
2:3. mh. Stelephdz szereld
(Ws1/wWs4 €5 Osszehizds v S/C  |Meghizdsi nyomaték

AE4S.. Probapad
Javitd és utdszereld
Tesztelés
S/C |24 6rdn ke msztil pihentetés
$/C  |Kilss szivérgs vizgalatanak
SfC | Nyitonyomés
1t A48 Probapad avité és = G/c  [statikus zaromyomas
utoszereld - /C  |Nyomdshatirold (Lekapesoldsi nyomas)

S/C  |21-e5 ix Kieres2t6 szelep megszoialisi nyomasa
S PR o .

EG szelep funkcid ellendrzése

C/C paraméter:
KRITIKUS JELLEM 20 (Critical Characteristic) : Azok a termékjellemz&k, paraméterek amelyek

jelentds hatdssal vannak a kézlekedés biztonsdgdra vagy a vonatkozé torvényi elSirdsok

megvalésulisira (Elet és vagyonbiztonsdg, balesetveszély 1)

S/C paraméter:
SZIGNIFIKANS JELLEMZO (Significant Characteristic)
Azok a termékjellemzdk, amelyek jelentds hatdssal vannak a jarm (i fokozatos funkciévesztésére,

vagy az elsBelleges | Ivesztésére (Funk 1= képtelen lesz a jarmii),

A paraméterek aktudlis értékei az érvényes dsszeallitasi rajzon és a
vizsgalati utasitas alapjan kovethet8ek vissza

((®)) Knorr-Bremse Group



Termeékbiztonsagi paraméterek jeldlése az tizemi teril

knoRR-BREMSE [T AE 46 5 s/cC

Termékbiztonsagi paraméterek listsja | C/C

[y — Gams e
ol [l FEA | s

Szerelés

I
A paraméterek aktualis értékeiaz érvényes Essz‘ﬁsi rajzon és a
vizsgalati utasitas alapjan ko Sek wssza

KNORR-BREMSE @ AE46.. S/C ¥

Termékbizto‘ségi paraméterek listaja | C/ Q,
7

Munkahely E-terminal ‘ Eszkodz / Termé
szama bejelentkezés Berendezés kbizt.

: 7
Szerelés
s/c Vizsgalat elott a négykdrds véddszelepet legaldbb 24 dra’rlbea’llitott

nyitdnyomasokkal (el6feszitett dllapotban) kell tarolni!

Paraméter megnevezés

WS2 / WS4 Szerelés - §/C  |Meghuzdsi nyomaték

Szereles - 155ZaCsapo sZelep vekonyan zsirozva, serulesmentesen szereive

((®)) Knorr-Bremse Group



EszkdzOok allapota

Fokuszban a kifogastalan allapot

Az eszkozok és berendezesek meghibasodasa min  6ség és Rissbdll e el diid
hatékonysag kockazatokat jelentenek biztositasa és a meghibasodasok
megel 6zése

Eréforrasok Operativ karbantartas
: o Hibak
Hiba megel 6zeés ,
menedzselése

Diagnosztika Allapot ellen 6rzés

Fontossagi
kategoriakba
sorolt eszkdzok

Miiszaki tervezés - Hibak bejelentése

Karbantarto S—
eszkozok és «, T -
Megvalositas

szoftverek Hibak javitasa -

Tartalék alkatrész .
készlet Képesség igazolas

Képesseg
igazolas

Ellen érzési és javitasi eredmények
nyilvantartasa

Karbantarto -
partnerek ) 4 s 4

Hibak nyilvantartasa

Karbantartok
kompetencia \a Hatékonysag mérése
menedzsmentje

((({14))2 Knorr-Bremse Group



—Human-Resources

With the continuous development of the qualificatio n level
toward the knowledge managed company

General programs in 2016

0 Management ®  Trainin
New employees /Leadership trainings a . 9
integration participants
program Quality- Q-First in 2017
HSE 2801

Training rate

Special skills/ in 2017 _
soft skills (hour/ee):
47

Technical — technology Language
oriented trainings

Management/Leadership trainings KPS programs, TPM, Le  an philosophy; Leading People

Quiality trainings — Q-First programs FMEA, 5S, Produc t Safety, 8D, 3D, VDA 6.3, Poka-Yoke

|35

[((9)) Knorr-Bremse Group



Termékbiztonsagi oktatas

Termekbiztonsagi parameterek jelentese / eredete

Nem fog a fék

vagy |:> Eletveszélyes |:>

Torvény altal helyzetet C / C
eldirt funkcio teremtet
nem muakodik

Kritikus _
Termekbiztons®
Jellemz6!

Nem rugoézik a

légrugd
Nem old ki a |:>

rogzitéféek

Szignifikans,
"'fmgkbiztonsa, g
Jellemzo'

Sokat megy a ; NEM
Draga ot .
kompresszor . , termékbiztonsag
) tzemeltetés )
(Szivargas) relevans

| 36
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Skill Control in KEC Production

Operator E-skill level and requirements

E-terminal: Enter only with KB identification card

WHITE

e HSE training (new operator)

* PS training (new operator)

» Basic Quality training (new
operator)

*  Work with qualified
operator
 Not allowed work alone

Line specific training
Required times are fulfilled

Waiting for
the exam

Login without qualified
operator

Work alone

The operator can not train
other operators

The time is maximized in
this status

e Successful exam

 Work alone

e Trainer

* Need to keep the
qualified status

Qualification will be lost if not working on
that assembly line more than 6 months ->
RED status -> new qualification process
to be applied

KECT/IOM-—11/2020 137
eIV Z0E
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Min 8seg-és termékbiztonsag mérése

Kulon éertékeljuk a min  6ség- és kiulon a termékbiztonsag eredmeényeinket.

Fébb mutatok-tobbek kozott:

Be-
szallitok

Gyartasi
folyama-
tok

Vevok

Beszallitoi reklamacios arany-nyers
anyagok (ppm)

Beszallitoi reklamacios arany-
beszerelésre kész anyagok (ppm)

Els 6 teszten kiesett termékek aranya
FTF (ppm)
Balesetek szama (Db)

Vevoépanaszok szama (Db.)
Vevo reklamaciés hibaarany OKm

(Ppm)
Intercompany reklamaciés arany (ppm)

((®)) Knorr-Bremse Group

PS auditok szama (db.)

PS audit eredmények (%)

VDA 6.3. auditok szama (db.)
Eltérésengedélyek szama — S/C (db.)

Beszallitoi termékbiztonsagi vev  éreklamaciok
szama (Db.)

Eltérés engedélyek szama S/C (db.)

PS rel tréningek szama (db.)

PS rel folyamat elfogadott képességek szama (db.)
PS rel elfogadott csavarbehato képesség szama
(db.)

PS rel elfogadott mér érendszer képessegek szama
(db.)

PS rel sori auditok szama (db.)

Termékbiztonsagi vev 6éreklamaciok szama (Db.)
Termékbiztonsag relevans vev 6éreklamacios
arany (ppm)

Termékbiztonsag relevans kockazat ertékelések
szama (db.)



Knorr-Bremse is ideally positioned to shape the tre nds of the future

Megatrends

URBANIZATION SUSTAINABILITY DIGITALIZATION MOBILITY

Industry Trends

2= ' g

Traffic Safety Emission Reduction + E-Mobility Automated Driving Connectivity
We enhance We target We pave the road to We drive
Traffic Safety Minimal Emissions Automated Driving Connectivity
® Proven system expertise over ~ ® Future combustion and m | eading in driver assistance = |ntelligent maintenance
all applications globally e-drive solutions technology management
= Anchored in our DNA = Reduced fuel consumption m Extensive safety and vehicle ® |ncreased driver safety
® Fundamental knowledge of = Reduced noise and vibration dynamic expertise = Modular, multi-brand
commercial vehicle dynamics m Superior fail-operational truck solutions

motion control

((®)) Knorr-Bremse Group 20



We confirm our successful strategy

Expand technology Leverage global
leadership N presence
(\O\Og G % :
<& S
Road Emissions reduction  Transportation Availability
safety & e-mobility capacity
Capture ‘(®)) - Grow
megatrend % 2 profitable
opportunities < Strategy = aftermarket
=
3 §
e &
@ <
Eﬂ‘iciencﬁ' Automated Connectivity Eco- Life cycle
Continuous driving friendliness management
Efficiency and Exczellez

((®)) Knorr-Bremse Group
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NOoTT-Bremse——nrRe-=Ffolp

Functional overview KB driver assistance systems

LDWS
Lane Departure
Warning System

Main Features

B Acoustical warning through
speakers when the vehicle is passing
lanes unintentionally

B QOptical detection of lane markings
and vehicle position (via video
processing)

= Meets legal requirements

[((9)) Knorr-Bremse Group

AEBS
Advanced Emergency
Brake System

Main Features

B Emergency Braking function reacting
also on stationary obstacles

® | ess false alarms by sensor data
fusion: data from Radar and Video-
Camera are intelligently fused through
powerful software algorithms

B High speed reduction (exceeds legal
requirements)

B Meets legal requirements

ACC
Adaptive Cruise Control

Main Features

Set speed control (cruise control
functionality)

Follow control (distance control in case

of preceding vehicle)

Curve speed control (limits acceleration
based on curvature and vehicle speed)

Full speed range ACC with Stop & Go
functionality

Works with manual and automatic gear
boxes

| 41



Commercial Vehicle Systems — Innovation and development

From the brake system to automated driving

Past: 2000 - 2018

Today: up to 2021

= 2001 LDWS lane departure warning

= 2008 ACC adaptive cruise control

= 2015 AEBS Fusion for emergency
braking behind stationary vehicles

= 2016 Yard Maneuvering (Demo)

((®)) Knorr-Bremse Group

2019/20 Overvue all-round vision
2020 Turning Assist

2020 Lane Keep Assist

2021 Traffic Jam Assist

FUTURE: from 2022

2023 Highway Pilot

2024 Platooning 2.0

2022 Truck Maotion Control
Automated driving relieves the driver,
saves fuel, and improves road safety

42



KB KEC LOC OPERATION ROADMAP — RESZLET 1

Standardization and operating system improvement - HOW?
Starting from Kec Operation modell 2/1

*  Poka-yoke management
Reduce of customer claim

*  Loss reduction by line
*  Reduce internal scrap

*  Operation utilization
*  Problem solving by line

Quality

= EEEE
—=1T1

Kee

* KPS roadmap
* KPS audit action plan 2021
*  Ops System Map

e e el

Bir6 Attila-Ugyvezetés
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Commitment from European Operations

CONNECTING THE DOTS TO 'LEAD'

STANDARDS EXCELLENCE AND
BREAKTHROUGH

2024
CONNECTING THE STANDARDS . T e ‘performance
Enhancing the Standards

2022

Entitlement 2. 1,150+ DAYS
. ' NO LWC

OPERATING SYSTEM
IMPROVEMENT 201 Safety and
Growing maturity Quality rus rste 0-km < 1000 PPB
@ : =
[ un

Safety and —~
2020 Quality run ote delivery
g:tlr.l:trategty and maintained performance (0-days)
>10%
0Lwc . i +2 Turns YoY
KPi Single Digit : 5% OEE 85%
KPS Backlog d:h‘ LEAN pilot Site DIFFERENTIATION
perfa Vefyce in place STRATEGY

< 0.5 days (end
of Q)

enhancement

Bir6 Attila-Ugyvezetés
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KOszonom a figyelmuket!

Udvozlettel / Best Regards / Mit Freundlichen GriiRen

Arnold Kristofik
Product Safety — Quality Management & HSE Director

Phone: +36 204601118
Email: arnold.kristofik@knorr-bremse.com

Knorr-Bremse Fékrendszerek Kft
6000, Kecskemét
Georg Knorr street 8
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