LCV Steering



General
Information

01

Intern | MA/SMS-EW | 05-03-2025



Bosch Steering Aftermarket

History of Expertise

ZF AG

1938 1973 1985
Founding of Start of series  Market launch
“Schwabische  production of  of Servocom
Zahnradwerke rack-and-

GmbH”in pinion power
Schwabisch steering
Gmund systems

Intern | MA/SMS-EW | 05-03-2025

1999

ZF Lenksysteme GmbH

2002

Founding of “ZF The “ZF-

Lenksysteme
GmbH” as a
50:50 joint

Servolectric”
electric
steering

venture with ZF system enters
Friedrichshafen series

AG

production

2003

The active
steering
system wins
the “German
Industry
Innovation
Award”

2013

Start of series
production of
“Servotwin”

Robert Bosch GmbH | Automotive Steering

2015

“ZF
Lenksysteme”
changes its
name to
Robert Bosch
Automotive
Steering
GmbH

2015

Celebrating
the production
of 50 million
electric
steering
systems

100 million
EPS on the road

2019

Celebrating
the production
of 100 million
electric
steering
systems



Bosch Steering Aftermarket
Steering Systems — USPs and Benefits

5%

® OE competence and system
competence as a OEM supplier

® Bosch quality, safety and leading
technology

® Differentiated product portfolio:
- Newman
- BX
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A\

Competition

® Original product (serial supplier):

- No competition except OES

® REMAN with OE
remanufacturing expertise -
outstanding Reman quality

Services

® geveral services:

- Trainings
- Diagnostics
- many more

Information:

- OE crossings

- Vehicle Applications
- instruction guides
- many more

Continuous Improvement

Extension of product pictures

Increasing stocks in central warehouse to
ensure supply

Learning from customer visits and feedback

Intensive discussions with sales and channel
marketing to act demand orientated
Improvement of data quality, e.g. vehicle
applications, cross references, etc.




Bosch Steering Aftermarket
Global production footprint

Schwabisch Gmind, DE @ @ Maklar Hungary
Marignier, ER o !
Florence, US @ @ Jinan; China
@ Shanghai, China

Querétaro, MX @

@ Sorocaba, LA

Bosch is globally active in main markets to supply customers directly and local
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Bosch Steering Aftermarket
LCV OE customers (selection): IAM Product overview

IVECO

DAIMLER *@

<()> orEL

RENAULT AN\

CITROEN

NISSAN

Volkswagen




02 LCV steering portfolio
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Bosch Steering Aftermarket
Product Range: Overview LCV steering systems

Hydraulic Power Steering (HPS) Electric Power Steering (EPS)
o
W g
) -
2 %

n

&

G

Hydraulic Pumps Attachment Parts (Kit 1/2/3)
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Bosch Steering Aftermarket
The Bosch Offer for LCV
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Bosch Steering Aftermarket
Introduction: IAM Attachment Parts

New product group for steering — Attachment Parts

Kit 1: Bellows Kit 2: Inner tie rods  Kit 3: Outer tie rods Complementary to the OE GB AS PC steering portfolio

(@- . Q ‘ ® Equal market coverage like the current PC portfolio
@

Perfect match between steering gear and attachment parts

High quality parts usage of available OE components

Kit 4: gomplete kit (1-3) Higher exchange rates expected than for other steering products
4

Portfolio expansion linked to OE GB AS steering portfolio
® and 3™ party planned

@ BOSCH

Availability of extensive
marketing material

B » Units from AS (New & Reman)
Il » Attachment parts (PC: EPS & HPS)
B » Repair parts (CV steering)

® Premium packaging

® Tips and tricks leaflets

Launch Document w/ FAS data
B Sample cases

B eXtra
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03 Technical deep dive
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Bosch Steering Aftermarket
Product Overview: Hydraulic Power Steering — HPS

Steering gear housing with rack
Input shaft with pinion

Steering mounts

Bellows

Tie rods with outer links
Steering pinion

Rack with toothing

Basic principle features

» Transform rotational input into linear motion

» Ensures mechanical connection from
“wheel-to-wheel”
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Bosch Steering Aftermarket
Product Overview: Electric Power Steering — EPS

Series Design Variants OE GB VM MA Aftermarket Variants
Portfolio

Electric Power Steerlng

Yes EPS
oo b
| Luxury-class, sports cars, SUVs and LCVs NEW BX Wg;";';fp

© © ©®

Y Additional Information conceming the EPS Classification:
e g IR T

| Mid-range vehicles Short (kurz)

; Half long (halb lang) )
Long (lang) X X

| MY23 - For Vehicles up to mid-range

*VW MEB31 / Production at BHSS ONLY - for Region CN

Bellows e
For Region EU/ EPS from VW Braunschweig but SCU from VM) Faltenbalg Outer Ball Joint
Auenkugelgelenk
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© Robert Bosch Automotive Steering GmbH 2020. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.



Bosch Steering Aftermarket
EPS rack: Technical Deep Dive

Design of the recirculating ball gear

Epsapa ° Steering rack
Servo Drive Details @ iraeanchenna
e Ball chain
e Toothed disc Steering CO“trOI Unit (SCU)

@ el recrcuating nut Basis for innovative assistance functions
© rootned e and automated driving.

Design of the steering maotors

T C s =
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Bosch Steering Aftermarket
Product Innovation: Steer by Wire

Steer by Wire

“Steer by Wire Design passed several Innovation gates”

“OE GB VM in touch with several customers to win acquisitions”

Assumption:
“Start of Production (SOP) ~2029ff

: Sngln«ring

1

| wm:o. SWA S f

| and SRA work ystem o

HE L N ‘Zk System
i

' N

1

i
1 1
1 1
1 i
| :
SRA ] -
" ¥ :
|| Engineering By Steering !
S :: byWire Column ‘=
BU Electric Rack |: We develop the FFUand g 1300 the know |
1
1

We know how the SRA system works hepate the UCT B how o develop 2 |
S compettive UC |
_________________ ) i i

Today: Conventional EPS and Upper Columns

« Design restriction at vehicle and interior level to
package the |-Shaft

» Limitation in functions and features due to the
connection between HMI and actuator

* High tuning/development complexity due to the
interaction between HMI and actuator

Future: Steer-by-Wire Systems

« Enables new interior concepts by removing the I-Shaft
— » Improved comfort with new functions and features

» More agility through individual applicable driving
/'. vissen  dynamics

% uamee Enhanced safety through the interaction of braking,
Actuter ™ i sensing and steering system
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© Robert Bosch Automotive Steering GmbH 2020. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.



Bosch Steering Aftermarket
Vane pumps

Function

The pump generates the pressure for the
steering assistance. It is driven by a ribbed V-
belt or directly by the vehicle engine.

Advantages

» Handles thin liquids at relatively higher
pressures

» Compensates for wear through vane Suction port

extension Pump housing

» Can run dry for short periods )
Rotor with vanes

» Develops good vacuum
Shaft

Curved ring

Pressure port
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Bosch Steering Aftermarket
VARIOSERV® Variable displacement pump

\

=

Functions

» Reduction of energy consumption by avoiding Ny
excessive hydraulic pressure generation

» Reduction of steerring oil temperature

» Protection of the pump against possible overload

Basic design

» Single stroke rotor set
» Cam ring with varying eccentricity

» Cam ring variation in function of pump speed

a Control valve
e Suction port e Drive shaft
e Pressure port e Outer ring
° Housing a Curved ring
© Rotorwith vanes



0 4 Product Coverage &

Exchange Rates
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Bosch Steering Aftermarket

Market Coverage LCV Steering Gears

Steering Gears HPS / EPS / AP

Steering pump

Brand
#PN VIO covered #PN VIO covered

IVECO 3 9.610 14 567.200
2 37.860 9 132.330
?5 ’ 2 217.950 2 101.910
DAIMLER 6 62.250 29 290.962
NISSAN 5 172.260 4 100.236
@ 5 172.260 13 365.511
5 172.260 1 40.850
7 92.049 12 137.030
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Bosch Steering Aftermarket

Exchange rates LCV Steering Gears

/ Exchange rate \

g 2\
Hydraulic Steering 0.5%

_ Gears (HPS) ’ )

" Electric S )

ectric Steering ;

Gears (EPS) 0,3%

A J

g 2\
Hydraulic pumps 0,5%

A )

g 2\
Attachment Parts 9,5%

A\

Typical exchange reasons

+ Accidents,

» leakages,

* miss-use (e.g. kerbstone collisions,
frequent steering when the vehicle is
stationary, overloaded vehicles),

« Permanent or incorrect load on steering
parts (e.g. by vibrations from the
wheels or errors in the chassis
geometry)

« Software failures
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Bosch Steering Aftermarket
Remanufacturing

Receipt and
sorting of cores 1
2 Disassembly, cleaning
and testing

3 Series
remanufacturing

Core
Remanufactured product 4
[_K_l 5 Final test
Finished
Bosch eXchange
product Packaging
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L |

s =\ KNOW..U

...Steering applies
same quality standards
for reman as for
newman!

...Steering has
a 100% end of
line testing!

...Steering only
remanufactures OE products!



Marketing
Data

<
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Bosch Steering Aftermarket
Marketing Material @ Bosch

MA-TG/PAS - LCV Steering Systems |

Spotlights Product Service lips & Tricks | Factsheets Poster |
. " ETLITET S I ct
= Launches LCV Portfolio
(Excel)
EPS apa EPS replacement B -
0 (Axis Parallel Type) —efh T T
g en de BN T
L et s s : :
= E=
E .1..9‘.—9’ U
- Bl
2 TechNugget - _ i Launch Dates 2024: e e B Kit1 | Kit2 | Kit3 | Kit4
[ . = - N \ e
a o L L W Fy
= Ea— = » ——
g Kit 1+2 Kit 3 - oy E e o ua o ' b
b= Kit4: 1-3 combined - S &
« Fitting Instructions — e . ol -
0 I L] = =0 e de R
E oo e BT £+ List of ubricants P Sl R ‘
D=_ o= _ _ ﬂ‘ - en o~ 3
PO | . Binse ang beed o o @ =« &
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Bosch Steering Aftermarket
Data Availability in TecDoc — HPS

—y
TecDoc ’ \
—y
'BOSCH | K 500 000 925 u E':]

I
\ s’
-~

N . Harke poser @ Status: Normal
5 Artikelnummer K 500 00D 925
Verpackungssinheit 1 Fahrzeugverkniipfungen fiir K S00 000 925 o X

Menge pra Verpackungseinheit 1
— > Suche

i Artikellisten Stickiste

« Fahrzeug 4 Baujahr ¢ TecDoc TypNr. dkw $Ps  Fem # Design
Lenkgetriebe (Lenkung)
3 (E90) 320 d xDrive [ 109.2008-10.2011 11399 120 163 1995 Stufenheck

fur Fahrzeuge ohne Servotronic-Lenkung

) # Kriterien @ - L
st e — B B ©’
— Artlkeliaiterien 3 (E90) 320 d xDrive . 09.2008-02.2010 31031 130 177 1995 Stufenheck
e — A - Linkx-/Rechistenkar flr Lk Motorcode: N47 D20 C
Betriebsart hydraulisch fiir Fahrzeuge ohne Servotronic-Lenkung
e Reterenfl it Spurstange, chne Spurstangenkdpfe
% 32106768 875 fir Fahrzeuge mit Servolenkuny
22106769075 ” " 3 (E90) 320 d xDrive B 032010102011 33388 135 184 1995 Stufenheck
\ iir Fahrzeuge ohne Servotronic-Lenkung
3(E90) 825 i xDrive B 09.200810.2011 31028 160 218 299 Stufenheck
8j. ab: 03.2010
fir Fahrzeuge ohne Servotronic-Lenkung

3(E90) 325 xi B 00.200508.2008 19101 160 218 2497 Stufenheck

3(E90) 325 xi B 09.200508.2006 139273 160 218 2996 Stufenheck

Lenkgetriebe PKW hydraulisch

Schmierstoffliste TE-ML 09

1 sicherheitshinweise

e s Lenkungen und Olpumpe
ke e o % 5 :
" " flir PKW, NKW und Arbeitsmaschinen

Die Roben Bosch Autometve Steering GmisH hafiet nicht fir Schiiden und daraus resulerenden Folgen oa
unsachgemaer undiader untachmannischer Raparatur,
Sofern vom nicht anders i sind folgende

I

4 , Wartungs- und

_ Produktgruppe | Zugelassene Schmierstoffe fur

i sbelien an Bosch-Produsten sid it grdier Sorglall und Gewlssenhiafighell vorzunehinen. Besandere

ie Service-Befiillung

Sorgt it i o e § Lesen Sia » Hydrolenkungen Automatic Transmission Fuid (ATF) auf Basis mineraischer
bevar Prodikgan vometaner, > i Dexron 1ID-, IlIF-, G- oder IIIH-ScAezIﬁkaﬂon von
e S st T S Sl S st STt oA, sbale SCOAGEN LA 5. 5. Gt General Motors
&inen Unfai, sondam Sie diesa Telle aus oder ersetzen das PNuuh Ubsrzaugsn Sl sich nach Beerdigune: Lenkungen > ohne Auflistung

ot Afoelen davon,dasdas P waodes inwanof ek onr Lenkhilfen
EoselProdubis GUfen nuf Outch FachiEne in Olotraen Autormatc Transmmisin Fdd (ATE) suf Buss des Grardoynen AP Grippe L 0
Fieparaur von Produiden an e Fachucsksiat odes i Bosch Can Sente Cener

vyyvy

Lenkewischengetriebe e Mlshms

PIOW Lenkysiene mk

i 09X
i E disfen pur die in lesr . Nt aufe- > Freigegebene uamﬂsp.omkm siehe Folgeseiten

o et e o Erougen s P s s e Sl <Hschen Mgl henrufen
i 2um Enischen der Besliebserlaubinis des Fahrzeugs Tihven. FONren Sle kelne Vesdndenungen odes Er-
e i st Anleitung

Installations =
A Angaben des Falizsugnerstellers, Es dirfen keine ittel zum O ugt werden. Fiir Schaden, die aus verwendeten

Zusatzmitteln resultieren, besteht keinerlei Haftung von Robert Bosch Automotive Steering GmbH.

Inter 1. Karn it n edem ol sicharsestalt
e, 4255 e Al fanen enlhl ) ) B .
fons s orurssaton e, e Ao d e n Ot ora o o ik @ Die Schmierstoffiste TE-ML 09, Ausgabe 10.03.2023 ersetzt alle friheren Ausgaben. Die jewels

Wt i bor s s o ol egon zum i e aktuelle Liste kann im Intemet unter
hitp/emea 0B200.pdf
eingesehen werden.




Bosch Steering Aftermarket

TecDoc

 BOSCH Ale
®e
Ll
—F . . B8
 OE-Nummer aww
OE-Nummer Referenz Info
1|32 10 & 780 985

32106793 496

)

>

Marke BoscH @ ‘Status: Normal
Artikelnummer K 500 003 B46

R p— -
‘verpackungseinheit 1

IS Artkellisten | Bausatz Stickliste

Aislgelent, Spurstange (Lehkung)

# Kriterien

Artikeliterien

Einbauposition

Aulengewinde 1 M1Ex1,5 mm

Auliengewinde 2 M14x1,5 mm
Links-/Rechtsienker flr Rechtslenke, far Linkslenkes
paarige Artikeinummer KS00003846

Data Availability in TecDoc — Attachment Parts

5.2 fiir
@ Es gelten die Angaben des OEM (siehe OFWerkstatthandbuch)!

Die Angaben der OEM sind grundsétzlich verbindlich!
sind keine Angaben des OEM fir die Anziehdrehmomente fir Axialgelenke vorhanden, kinnen die un-
ten angegebenen Werte angewendet werden.

Abb. 1: Dokumentationsofichtige Merkmale an dar ZHL (Darstellung beispieihatt)

5.2.1 Zahnstangen-Hydrolenkung (ZHL)

Gewindegrofie | Anziehdrehmoment
M14x15 85 Nm + 5 Nm
M16x15 105 Nm £ 5 Nm
M18x15 115 Nm + 5 Nm

Es miissen die vom OEM

Fiir die folgenden Fahrzeuge gelten
Werte verwendet werden:

Eoiiann sere Souaspestste i Fivzmne ok Srmieskeng

Fahrzeugverkniipfungen fiir K S00 003 846 A X
Suche
—=JEahrzeug + Baujahr % TecDoc Typ Nr. s kw % PS & com % Design
X5 (E70) 3.0 3.0d E  02.2007-09.2008 34969 155 21 2993 SV
Bj. ab: 03.2007
fur Fahrzeuge mit Aktivlenkung
Bj. ab: 03.2007
Fahr ing: fiir Fahrzeuge ohne Aktivienkung
Bj. ab: 03.2007
Fahrzeugausstattung: fur Fahrzeuge mit Aktivienkung
Bj. ab: 03.2007
Fahrzeugausstattung: fiir Fahrzeuge ohne Aktivlenkung
F  12.2006-09.2008 23282 173 235 2993 suv
wung
ahrzeuge ohne Aktivlenkung
- | : ‘ahrzeuge mit Aktivlenkung
e B _ ‘ahrzeuge ohne Aktivlenkung
=




Bosch Steering Aftermarket

© BOSCH © BOSCH

‘Schmicrstolfiste TE-ML 09 | 10.03.2023

Radial piston pumps, Vane pumps, Tandem
pumps
Type 7683

Schmierstoffliste TE-ML 09
Lenkungen und Olpumpe
fir PKW, NKW und Arbeitsmaschinen

sind folgende

Sofern vom nicht anders 2ugelassen:

de Montageanisitung Radakalbenpungen, Fiigelzellenpumpen, Tandsmpumpen

en Fitling Instructions Radial pistan pumps, Vane pumps, Tandem pumps

Produktgrupy

Zugelassene Schmierstof

Automatic Fluid (ATF) auf Basis mineralischer Grundle

>
» Hydrostatische entsprechend der ehemaligen Dexron 1D, IF-, G- oder lliH-Spezifikation von
(it General Motors

> ohne Aulistung
> Lenkhifen .
> Okinpen Automatic Transmission Fluid (ATF) auf Basis der Grundaltypen API Gruppe 1, 1l
8 und Dexron VI von General Motors,

- ohne Auflistung
> PKW-Lenksysteme mit

| Motorcode: CTUB

Bj. ab: 03.2012, bis 04.2014
fiir Fahrzeuge ohne Aktivlenkung

& BOSCH

Zahnstangen-/Kugelmutter-Hydrolenkung |
Rack-and-pinion/Ball-and-nut steering system

\

I

L] [ ] [ ] (] ,
L]
BOSCH 1K S01 000
) BOSCH Alle ™~ Marke BOSCH @
) Artikelnummer K '$01000 141
Produktgruppe Hydraulikpumpe, Lenkung
GTIN/EAN ADA7025460856 Fahrzeugverkniipfungen fiir K 01 000 141 |
Verpackungseinheit 1
Menge pro Verpackungseinheit 1 he
< > + Fahrzeug + Baujahr 4 TecDoc Typ Nr. 3w $Ps % ecem % Design
p Hydraulikpumpe, Lenkung (Lenkung)
 — AB DA (4H2, 4H8, 4HC, 4HL) 3.0 TFSI quattro B 072010042014 33429 213 290 2995 Stufenheck
# Kriterien o] - md Motorcode: COWA
filr Fahrzeuge ohne Aktivienkung
‘ lj} Artikelkriterien
g d Austauschieil AB DA (4H2, 4H8, 4HC, 4HL) 3.0 TFSI quattro E 112011012018 12020 228 310 2005 Swfenheck
Betriebsart hydraulisch Motorcode: CGWD, CREA
Bj. bis: 04.2014
€ OE-Nummer Pumpenart Fliigelzellenpumpe fiir Fahrzeuge ohne Aktivienkung
OE-Nummer Referenz Info Druck fbar] 130 bar
] 4H0 145 156 N Drehrichtung im Uhrzeigersinn AB DA (4H2, 4H8, 4HC, 4HL) 3.0 TFSI quattro B 062010012018 9330 245 333 2905 Swienheck
Druckbegrenzungsventil Motorcode: CMDA, CGXC
Bj. bis: 04.2014
fidr Fahrzeuge ohne Aktivienkung
4(4H2, 4HB, 4HC, 4HL) 3.0 T % 06201001.2018 9330 245 k) 2095 Stufenheck

nach Schmi 09X
> Freigegebene Handelsprodukte siehe Folgeseiten

de Montageanietung Lenksystem spilen und entiiften

Zentralhydraulic en Fiting Instructions Rinse and bleed the steering system
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Bosch Steering Aftermarket
Data Quality

Status 09/24 Target & Action

- FAS data

1% « as a result, the share of parts w/ veh. ref. will be
Target: Each product parts wfo veh.-ref. increased to 100%
must have vehicle Steering
assignments. 99% parts w/ veh.-ref. » Gap: ngeral prol?lem regarding missing information
_ 3 for vehicle or equipment data
Why? Findability & (brand, type or equipment has not been investigated)
allocation of products
are crucial for the Pumps* 8% = parts w/o veh.-ref.
customer, especially . parts w/ veh.-ref.
for stock building 92%
. Target & Action
- Product pictures — SEls T & :
>, « as a result of these actions the share of parts
Target: Each product ° parts w/o pictures | | W/ pictures will be increased to 100%
must have a picture : .
assigned. Steering 97% parts w/ pictures « By increasing product availability, we automatically
can take product pictures and go towards the target
Why? Customers feel
more confident when
they have a visual 119 ™= parts w/o pictures
comparison of the Pumps* :
89% parts w/ pictures
product
imiern | MA/SIS W1 06-03-2025 *CV and PC combined BOSCH
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