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0. General

This Test Report shall demonstrate compliance of the EB+ 4.0 stability control function with UN-
Regulation No. 13, Annex 19, section 6 for the purposes of vehicle type approval.

The system EB+ 4.0 Stability is described in the attached Manufacturer's Information Document
[MID] GS0653.

0.1 Reasons for amendments:

- Change of microcontroller with crypto peripheral features.

- Updated UN ECE-R10 EMC approval Certificates with additional part numbers.
- Use of a common pressure transducer throughout all product variants.

- Change of microcontroller and support for UN ECE-R156.

- Additional authorised Mechanical Steel Suspension.

0.2 Remarks: The amendments of supplement 00 to the 15 series
of amendments of UN-Regulation No. 13 are not ap-
plicable to this test report. Modifications are purely

editorial.

1. Identification

1.1 Manufacturer: HALDEX BRAKE PRODUCTS Ltd.
MIRA Technology Park
Lindley
Warwickshire
CV13 6DE
United Kingdom

1.2 System name/model: EB+ 4.0 Stability

1.3 System variants: None

Control function: Roll-over control (RoC)

A vehicle stability function that reacts to an impending roll-
over in order to stabilise the trailer during dynamic manoeu-
vres within the physical limits of the vehicle. For further in-
formation see [MID], para. 2.4).

EB194_2E.docx Page
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2, System and installation

2.1 ABS - Configurations:

2.2 Range of application:

2.3 System Identification:

2S/2M - 2S/2M_SL - 2S/2M_DAR - 2S/2M_INL- 4S/2M -
4S/2M_INL - 4S/3M — 6S/3M — 4S/4M — 6S/4M

The ABS configurations above may be used with the fol-
lowing vehicle types, having up to 3 axles.

- Semi-trailers
- Centre Axle Trailers
- Full Trailers

For more specific allocation see Appendix 2 of this report
and Appendix 1 of [MID].

2S/1M systems (page 7/8 of [MID], Appendix 1) or combi-
nation of systems for trailer with more than 3 axles (page
31 — 104 of [MID], Appendix 1) are not covered by this re-
port.

If the vehicle stability function is enabled this is indicated
on the load plate by the wording: “Stability” in addition to
the installed ABS configuration (see also Appendix 4 of
[MID]).

The software code can be checked by diagnostic tool. The
minimum required level is:

For Approval Report

EB194_0E A764
EB194_1E A770
EB194 _2E 4.0.0

Remark: The current prefixes in the software code are “A”
(equivalent major number 2) and “B” (equivalent major
number 4). The change from “A” to “B” results from support
for UN R156, and from a new main microcontroller variant
and pressure transducer specification. From revison B, a
new additional reference is added for software releases.
Here, the equivalent to the B832 reference is 4.0.0. where
“4” is major type approval revison identifier followed by .0.0.
for minor and patch revisions unrelated to the type
approved revision.

EB194_2E.docx
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2.4

2.41

242

243

244

245

246

3.0

3.1

Additional Features

Functional description:

Components:

“End-of-line” programming:

RoC-Interventions:

Failure Warning:

lllumination of stop lamps:

Test data and results

General:

Test vehicle data:

When the system detects an imminent possibility of trailer
roll-over it acts to reduce the vehicle speed using the trailer
brakes until the possibility of trailer roll-over is sufficiently
reduced. For further information see para. 2.4 of [MID].

The only additional component to the EB+4.0 Trailer EBS
without the roll-over control function is the lateral accel-
erometer internal ECU, see para. 3.1 and 3.2.1 of [MID].

A list of parameters related to the roll-over control function
is defined in [MID], para. 2.4.6.

Interventions of the vehicle stability function (but not test
pulses during the learning process) cause the ‘VDC Active’
indication to be sent via the data communications part of
the electric control line (EBS21, byte 2, bits 1-2; set to 01).
With respect to the illumination of stop lamps in case of “au-
tomatically commanded braking” see para. 2.9 below.

Vehicle stability function failures or defects are detected

and indicated to the driver by

- the yellow signal transmitted via Pin 5 of the ISO 7638
connector

- Byte 2, bits 5-6 of EBS22 transmitted by the trailer and
set to 01b (amber warning signal request)

In accordance with paragraph 5.2.2.22.1 of ECE-Regula-
tion No. 13, a signal to illuminate the stop lamps in case of
“automatically commanded braking” is transmitted via the
electric control line (EBS 22, Byte 4, bits 5-6, set to 01b).

See also [MID], paragraph 2.4.7.

Due to travel restrictions and protective measures against
the spread of the SARS-Cov-2 virus, some of the tests
were conducted without the presence of the Technical
Service. A video-streaming based test concept was ex-
plained to the Kraftfahrt-Bundesamt in advance and re-
leased by them under file number

400-21.03/007#003-008.

See Appendix 4.
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3.2 Test surface information: All the tests were carried out on a high friction surface (dry

asphalt or concrete).

Location: Bruntingthorpe Airfield and Proving Ground, UK
(Test procedure “CR” and “IC”)

and/or

HORIBA MIRA Proving Ground, UK
(Test procedure “CR”)

3.3 Additional information

Measurement data
acquisition: The following measured variables, among others, were
recorded to evaluate and document the tests:
- Brake actuator pressures
- Control line pressure
- Driver demand (throttle position)
- Vehicle speed
- Wheel speeds
- Steering wheel angle
- Yaw rate
- Lateral acceleration
- Longitudinal acceleration
- Body slip angle
- Roll angle
- Angle of articulation
- Suspension height
- Suspension pressure (bellows)
- Heading of each vehicle body

- Outrigger wheel touchdown (indicated by monitoring the
outrigger wheel speeds)

3.4 Demonstrative tests /

Simulations: The demonstration of the roll-over control functionality was
performed by dynamic manoeuvres on several test trailer
as well as by computer simulation using a HIL test bench.
The simulation tool was validated according to UN-R13,
Annex 21, Appendix 2.

KBA Conformation No.: 210215. Erw. 01
3.4.1 Test Codes: See Appendix 2

EB194_2E.docx Page
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3.4.2  Overview Vehicle Tests and

Simulation: See Appendix 3

3.4.3  Description of Test Proce-

dures: See Appendix 7

3.5 Test Results: The venhicle tests and simulated tests both show that the
EB+ 4.0 Stability system intervenes to improve the roll
stability of the combination in an appropriate manner with
all EBS and vehicle configurations tested, and with varia-
tions in key vehicle parameters.

3.5.1  Circle Test (constant Radius): See Appendix 5

3.5.2 Increasing Curvature Test: See Appendix 6

3.6 Annex 18 Safety assessment: See TUV NORD Report EB193_3E

4, Limitations of installation

4.1 Suspension type: The scope of this report is limited to trailers with air sus-
pension or balanced mechanical suspension. Tests were
carried out on vehicles with both suspension types. From
these tests it is concluded that these suspension types may
be installed on any of the configurations defined in para-
graph 2.1 above.

4.2 Brake type: The scope of this report is limited to trailers with disc brakes
or S-cam drum brakes which are pneumatically operated.
Test were carried out on vehicles equipped with both brake
types. From these tests it is concluded that these brake
types may be installed on any of the configurations defined
in para. 2.1 above.

4.3 Brake system type: The scope of this report is limited to braking systems with
pneumatic energy transmission where the energy trans-
mission is directly or indirectly controlled by the electric
control transmission of the EB+ system.

4.4 Location of components on

the trailer
4.4.1 Location of lateral acceleration

Sensor:

Appendix 5 of [MID] defines the range of installation for the
lateral acceleration sensor. Tests were run with the ECU
placed in the furthest position, for conventional trailer as
well as for inloader. From these tests is concluded, that
sensor position within the permitted range is not a limiting
factor.

EB194_2E.docx
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However, the permissible maximum tube length shall not
be exceeded.

4.4.2 Location of 3" modulator: The position of the 3 modulator (slave) is only limited by

4.5

4.6

4.6.1

4.6.2

4.6.3

46.4

ABS Configurations

Other recommendations /
limitations:

Lift axles:

Steering axles:

Tube sizes:

Centre of gravity:

the permissible maximum tube lengths. (see Appendix 2 of
[MID]).

Anti-lock braking configurations are limited to those defined
within paragraph 2.1 of this report. Based on the number of
variants tested it is concluded that the range of system con-
figurations is adequately covered by these tests.

Tests were carried out on vehicles with one, two and three
axles. Some of these vehicle configurations consisted of
lifted axles without any special programming of the ECU
(wheel base is not an input parameter of the RoC).

From the test it is concluded that vehicles equipped with lift
axle(s) are compatible with RoC functionality.

However, in all cases the recommendations specified in
para. 2.2.1 of [MID] shall be adhered to.

This report does not cover an assessment of the reaction
of the available steering systems with “EB+ Stability”.

See paragraph 2.2 of [MID] for recommendations by the
system manufacturer.

The ABS requirements with respect to the response and
hysteresis behaviour are by no means less stringent than
those for the RoC.

Therefore, provided the trailer fulfils the performance re-
quirements associated with anti-lock braking no additional
requirements are necessary to ensure RoC performance.

Extended tube length in conjunction with extended sensor
position for Inloader configurations were tested and simu-
lated.

Vehicles were tested in laden (high CoG) and unladen (low
CoG) conditions. Additionally, simulations were carried out
with different centre of gravity heights. The results demon-
strated, that the system is able to react to variations in CoG
height.
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46.5 Track width:

46.6 Wheel base:

5. Date of test:

For roll stability the relationship between the track width
and the height of the centre of gravity is relevant. A varia-
tion in track width has the same effect on the vehicle as a
variation in the height of the centre of gravity. Therefore
tests and simulations referred to in paragraph 4.6.4 demon-
strate the ability of the system to react to variations of the
track width.

Tests were carried out on trailer with different wheel bases.
Centre-axle trailer: 4820 — 5490 mm
Semi-trailer: 7330 — 8005 mm
Full trailer: 3180 — 4530 mm
Additionally, simulations were carried out with variations in
wheel base from 5864 mm to 10262 mm (three axle semi-
trailer) and from 3000 mm to 5500 mm (two axle full trailer).

From the results of these ranges it is concluded that wheel
base is not a limiting factor.

July — November 2019
January — March 2021
November 2024 — September 2025

EB194_2E.docx
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6. Concluding certification

This test has been carried out and the results reported in accordance with paragraph 6 of
Annex 19 to UN-Regulation No. 13 as last amended by supplement 00 to the 15 series of
amendments.

In addition, it is further confirmed that the requirements of paragraphs 2.2.1. and 2.2.2 of
Annex 21 to UN-Regulation No. 13 with respect to the following functionality of the RoC has
been verified:

- The ability to automatically control the wheel speeds on at least two wheels of each axle
or axle group by selective braking or automatically commanded braking based on the
evaluation of actual trailer behaviour that may lead to roll-over

- The ability to determine actual trailer behaviour by directly measuring the lateral accel-
eration and wheel speeds.

- Only on-board generated information is used (see paragraph 3.1.2 of [MID])

Furthermore, it is confirmed that all the new tests performed with the new microcon-
troller with crypto peripheral features demonstrate an equivalence of performance to
the previous EB+4.0.

7. Approval Authority
See cover sheet to this report

This report may only be published in its entirety unless written permission of the test labor-
atory referenced below is obtained.

TUV NORD Mobilitadt GmbH & Co. KG
IFM - Institut fiir Fahrzeugtechnik und Mobilitat
Schonscheidtstr. 28, 45307 Essen

DIN EN ISO/IEC 17025, 17020
Benannt als Technischer Dienst / Designated as Technical service
vom Kraftfahrt Bundesamt / by Kraftfahrt-Bundesamt: KBA — P 00004

Branch office Hanover, 25.11.2025

—

Mobilitét

Amera 5@&2&%
Dipl.-Ing. J. Kruse M. Sc. A. Beltaief
Order-No. 8123076518
E-Mail JeKruse@tuev-nord.de
Phone +49 511 9986 1451
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8. Appendices / Attachments
Appendix 1 List of Abbreviations
Appendix 2 Test Vehicle and Procedure Identification
Appendix 3 Overview Vehicle Tests and Simulation

Appendix 4 Test Vehicle Data

Appendix 5 Circle Test (Constant Radius) “CR”
Appendix 6 Increasing Curvature Test “IC”
Appendix 7 Description of Test Procedures
Appendix 8 Comparison DV1-4 vs. DV2 vs. Crypto

Appendix 9 EB+ Previous Generation Replacement

Attachment 1 [MID] — Manufacturer’s Information Document
Trailer EBS “Roll-over Control” Information Document
System EB+ 4.0 Stability, GS 0653, Issue 2, 03.11.2025
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Appendix 1: List of Abbreviations

General

Ay Lateral acceleration

AYS Lateral acceleration sensor

CoG Centre of gravity (height)

E Wheel base

E1 In the case of motor vehicle: Distance from front axle to 15 rear axle

E2 In the case of motor vehicle: Distance from 1t rear axle to 2" rear axle

Ex Distance between king-_pin and centre of axle or axles of semi-trailer or distance
between drawbar coupling and centre of axle(s)

hr Height of centre of gravity of trailer

[MID] Function Information Document of the Trailer EB* system

IMU Inertial measurement unit

OR Outrigger

OR h Clearance height between the outsidg edge of the tyre tread of the outrigger

- wheels and the surface (see Appendix 5)

Distance (offset) between the centres of tyre contact of the left or right outrigger

OR d wheel and the adjacent tyre of rear axle (see Appendix 5)

- OR_d = (W = T) / 2; where “W’ is the “track width” of the outriggers and “T” is

the track of the trailer

RoC Roll-over Control

SIM Simulation

VE Speed at end of defined test manoeuvre

Vin Speed when brake intervention occurred

Vin_s Speed at start of brake intervention

Vin_E Speed at end of brake intervention

Vo Initial speed (test entrance speed)

V1D Speed when touchdown occurred

YR Yaw rate (d\P/dt)

YRS Yaw rate sensor

Test identifier

F1 Test with the system OFF without a touchdown

F2 Test with the system OFF with a touchdown

EB194_2E.docx Page
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N1 Test with the system ON without a touchdown
N2 Test with the system ON with a touchdown

Test procedure codes

I Increasing Curvature - IC

R Circle Test — constant radius — CR (clockwise)

S Circle Test — constant radius — CR (anti-clockwise)
Vehicle codes

L Lorry / Truck

T Semi-trailer tractor
C Centre-axle trailer
F Full trailer

S Semi-trailer

EB194_2E.docx Page
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Appendix 2: Test Vehicle and Procedure Identification

Test vehicles are identified by trailer type, configuration and sensor location. Test conditions
are distinguished by test procedure and additional vehicle conditions.
1 Trailer Type
The trailer type is identified by a 3 or 4 digit code.
Pos. 1: Trailer Type (S = semi trailer, C = centre axle trailer, F = Full Trailer)
Pos. 2: Consecutive number
Pos. 3: Number of axles

Pos. 4: Wheelbase (S = short, L = long, 2 axle Full Trailer or 3 axle semi trailer only)

2 System Configuration / Sensor Position

The following table defines the scope of this report by system configuration and sensor
position including axles controlled by separate valves.

Sensor position Semi- & centre Full trailer
identifier axle trailer
System. 1 axle 2 axles 3 axles 2 axles 3 axles
configuration
1-X
2S/2M 1 X1 X-1-X
2S/2M_INL 1-X X-1-X
T-1 T-1-X
2S/2M_SL 1-T XA-T
R-1 R-1-X
2S/2M_SL+RV 1-R X-1-R
1D-X
2S/2M_DAR X-1D
1-2-X
4S/2M 1-2 X-1-2
1-X-2
4S/2M_INL 1-2 X-1-2
3-1-X
1-3 3-X-1 3-1-X
4S/3M 31 1-X-3 3-1 3-X-1
X-1-3
3-1-2
6S/3M 1-2.3 3-1-2

EB194_2E.docx Page
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Sensor position Semi- & centre .
. o ; Full trailer
identifier axle trailer
System_ 1 axle 2 axles 3 axles 2 axles 3 axles
configuration
4-1-X
4-X-1 4-X-1
4S/4M 1-X-4 4-1 4-1-X
X-1-4
4-1-2
6S/4M 1-2-4 4-1-2

Notes on system configuration

S Number of wheel speed sensors
M Number of modulators

SL Select low valve

RV Relay valve

DAR Dolly axle regulation

INL Inloader

Notes on the locations and identification of sensors

Sensor , :
identifier Axle controlled by System configurations
1 Sensor S1A and S1B (select low or inde- anv confiquration
pendent side by side control) y 9
2 Sensor S2A and S2B (select low control) 4S/2M - 6S/3M - 6S/4M
1D Sensor S1A gnd S1B with DAR control (Dolly 2S/2M_DAR
Axle Regulation)
T axle slaved via select low valve 2S/2M_SL
R axle slaved vie select low and relay valve 2S/2M_SL+RV
3 Sensor SA and SB (select low control) 4S/3M - 6S/3M
4 tSrglr;sors SA (independent side by side con- 4S/4M — 6S/4M
X indirectly controlled any multi-axle configuration
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3 Additional vehicle conditions
STD :  Vehicle data according to Appendix 4.

Lateral acceleration sensor at center of axle group.

These test conditions apply also to the following vehicle conditions
unless specified otherwise

Variation of load condition

L : Laden condition, masses and CoG see Appendix 4

Unladen condition, masses and CoG see Appendix 4

Variation of centre of gravity

LCG :  Low center of gravity

HCG :  high center of gravity
Variation of wheel base

SWB :  Short wheel base

LWB :  Long wheel base

Variation of lateral acceleration sensor position

FL :  Foremost left position according to [MID], Appendix 5
RR : Rearmost right position according to [MID], Appendix 5
INL : Inloader, lateral acceleration sensor near Kingpin,

see [MID] Appendix 5

4 Test procedures
The two different test procedure are identified as follows:

CR :  Constant Radius (clockwise and anti-clockwise)

IC : Increasing Curvature (Tightening curve)

For description of test procedures see Appendix 7
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IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

Approval Report
No. EB194_2E
of 25.11.2025

Appendix 3
TUVNORD

Mobilitét

Overview Vehicle Test
and Simulation

VSF-System
Manufacturer

. EB+ 4.0 Stability
. HALDEX BRAKE PRODUCTS Ltd.

Appendix 3: Overview Vehicle Tests and Simulation

The following table shows an overview of the different tests carried out with the defined real
vehicles (“V”) and the simulation at the HIL test bench (“S”). With the variation of the vehicle
conditions the sensitivity to those parameters was assessed.

Talr | Confg. | Sensor | Vemoe | ST c
C11 2S/2M 1 L V+8S V+S S
C11 2S/2M 1 u V+S V+S S
C12 2S/2M 1-X L V+8S V+S S
C12 2S/2M 1-X u V+S V+S
C12 2S/2M X-1 L S S S
C12 2S/2M 1-X L S S
C12 2S/2M 1-X U S S S
C12 2S/2M 1-X L+HCG S S S
C12 2S/2M 1-X L+LCG S S S
C12 2S/2M 1-X L+LWB S S S
C12 2S/2M 1-X L+SWB S S S
C12 2S/2M_SL 1-T L S S S
C12 4S/2M 1-2 L S S S
C12 4S/3M 1-3 L S S S
C12 4S/3M 3-1 L S S S
C13 2S/2M X-1-X L S S S
C13 2S/2M X-1-X u S S S
C13 2S/2M_SL X-1-T L S
C13 2S/2M_SL X-1-T u S
C13 2S/2M_SL T-1-X L S
C13 2S/2M_SL T-1-X u S
C13 4S/2M 1-2-X L \Y \Y, S
C13 4S/2M 1-2-X u S
C13 4S/2M X-1-2 L S
C13 4S/2M X-1-2 U S
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Approval Report Appendix 3 IFM - Institut fiir

No. EB194_2E Overview Vehicle Test Fa:zvrge/\ljlgttﬁﬁg?ik TUVNORD
of 25.11.2025 and Simulation MsbHits
VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
- CR
Trailer Config. psoesr;tsig; \/Ceohnlglle pr—— v IC
C13 4S/2M 1-X-2 L S
C13 4S/2M 1-X-2 U S
C13 4S/3M 3-1-X L S
C13 4S/3M 3-X-1 L S
C13 4S/3M 1-X-3 L S
C13 4S/3M X-1-3 L S
C13 6S/3M 3-1-2 L \Y \Y
C13 6S/3M 1-2-3 L \Y \Y
C13 4S/4M 4-1-X L S
C13 4S/4M 4-1-X U S
C13 4S/4M 4-X-1 L S
C13 4S/4M 4-X-1 U S
C13 4S/4M 1-X-4 L S
C13 4S/4M 1-X-4 U S
C13 4S/4M X-1-4 L S
C13 4S/4M X-1-4 U S
C13 6S/4M 4-1-2 L \Y \Y
C13 6S/4M 1-2-4 L \Y \Y
C13 6S/4M 1-2-4 U \Y \Y
C13 6S/4M 1-2-4 L+FL \Y \Y
C13 6S/4M 1-2-4 L+RR \Y \Y
C13 6S/4M 1-2-4 L+LCG \Y \Y
S51 28/2M 1 L V+8 V+8 V+8
S51 28/2M 1 L+FL S S S
S51 28/2M 1 L+RR S S S
S51 28/2M 1 V+S V+8
S51 28/2M 1 L \" \"
S51 25/2M 1 U Vv \'
S52 28/2M 1-X L S S S
S52 28/2M 1-X U S S S
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Approval Report Appendix 3 IFM - Institut fiir

No. EB194_2E Overview Vehicle Test Fa:zvrge/\ljlgttﬁﬁg?ik TUVNORD
of 25.11.2025 and Simulation MsbHits
VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
- CR
Trailer Config. psoesr;tsig; \/Ceohnlglle pr—— v IC
S§52 2S8/2M 1-X L \" \"
S52 28/2m 1-X u \" \"
S52 28/2M X-1 L S
S52 28/2M X-1 U S
S52 2S/2M_INL 1-X L \Y \Y
S52 2S/2M_INL 1-X U \Y \Y
S52 2S/2M_SL 1-T L V+8 V+8
S52 2S/2M_SL 1-T U V+8 V+8
S52 28/2M_DAR 1D-X L S S S
S52 28/2M_DAR 1D-X U S
S52 28/2M_DAR X-1D L S S S
S52 2S/2M_DAR X-1D u S
S52 4S/2M 1-2 L V+S V+8S V+8S
S52 4S/2M 1-2 u V+8 V+8 S
S52 4S/2M 1-2 L+FL S
S52 4S/2M 1-2 L+RR S
S52 4S/2M_INL 1-2 L \Y \Y
S52 4S/2M_INL 1-2 u \Y \Y
S52 4S/3M 1-3 L S S S
S52 4S/3M 1-3 u S S S
S52 4S/3M 3-1 L S S S
S52 4S/3M 3-1 u S S S
S$52 4S/2M 1-2 L S S S
S$52 4S/2M 1-2 U S
S53 28/2M X-1-X L V+8 V+8 V+8S
S53 28/2M X-1-X u V+8 V+8 V+8
S53 2S/2M_SL T-1-X L S S S
S53 2S/2M_SL T-1-X u S S
S53 2S/2M_SL X-1-T L S S S
S53 2S/2M_SL X-1-T U S S S
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Approval Report Appendix 3 IFM - Institut fiir

No. EB194_2E Overview Vehicle Test Fa:zvrge/\ljlgttﬁﬁg?ik TUVNORD
0f 25.11.2025 and Simulation Mabilitat
VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
- CR
Trailer Config. psoesr;tsig; \/Ceohnlglle pr—— v IC
S53 2S/2M_INL X-1-X L Vv Vv \Y
S53 2S/2M_INL X-1-X U Vv \Y
S53 4S/2M X-1-2 L S S S
S53 4S/2M X-1-2 U S S S
S53 4S/2M_INL X-1-2 L Vv Vv Vv
S53 4S/2M_INL X-1-2 U Vv Vv
S53 4S/3M 3-1-X L V+S V+S V+S
S53 4S/3M 3-1-X U V+8 V+S V+S
S53 4S/3M 3-1-X L+FL S S S
S53 4S/3M 3-1-X L+RR S S S
S53 4S/3M 3-X-1 L S S S
S53 4S/3M 3-X-1 U S S S
S53 4S/3M 1-X-3 L S S S
S53 4S/3M 1-X-3 U S S S
S53 4S/3M X-1-3 L S S S
S53 4S/3M X-1-3 U S S S
S53 6S/3M 3-1-2 L Vv Vv \Y
S53 6S/3M 1-2-3 L Vv Vv \Y
S53 4S/4M 4-1-X L S S S
S53 4S/4M 4-1-X U S S S
S53 4S/4M 4-X-1 L S S S
S53 4S/4M 4-X-1 U S S S
S53 4S/4M 4-X-1 L+FL S S
S53 4S/4M 4-X-1 L+RR S S
S53 4S/4M 1-X-4 L S S S
S53 4S/4M 1-X-4 U S S S
S53 4S/4M X-1-4 L S S S
S53 4S/4M X-1-4 U S S S
S53 6S/4M 4-1-2 L \Y, \Y \Y
S53 6S/4M 1-2-4 L Vv Vv \Y
S$53 28/2M X-1-X L V+S V+S S
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IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

Approval Report
No. EB194_2E
of 25.11.2025

Appendix 3
TUVNORD

Mobilitét

Overview Vehicle Test
and Simulation

VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
- CR
Trailer Config. psoesr;tsig; \/Ceohnlglle pr—— v IC
S53 25/2M X-1-X U \' Vv S
S53 25/2M X-1-X L+HCG S S S
S53 25/2M X-1-X L+LCG S S S
S53 2S/2M X-1-X L+LWB S S S
S$53 28/2M X-1-X L+SWB S S S
S53 4S/3M X-1-3 L S S S
S53 4S/3M X-1-3 U S
F32S 4S/4M 4-1 V+8S V+S V+S
F32S 4S/4M 4-1 U V+S V+S
F32L 4S/3M 3-1 L V+8S V+S S
F32L 4S/3M 3-1 U V+S V+S S
F32L 4S/4M 4-1 L S S S
F32L 4S/4M 4-1 U S
F32L 4S/4M 4-1 L + SWB S S S
F32L 4S/4M 4-1 L +LWB S S S
F33 4S/3M 3-1-X L V+S V+S S
F33 4S/3M 3-1-X U S
F33 4S/3M 3-X-1 L S S S
F33 4S/3M 3-X-1 U S
F33 4S/4M 4-1-X L S S S
F33 4S/4M 4-1-X u S
F33 4S/4M 4-X-1 L S S S
F33 4S/4M 4-X-1 U S
F33 6S/3M 3-1-2 L V+S V+S
F33 6S/4M 4-1-2 L V+S V+S
F33 6S/4M 4-1-2 L+LCG V+8 V+S
F33 6S/4M 4-1-2 L+FL S S
F33 6S/4M 4-1-2 L +RR S S
F33 4S/3M 3-1-X L S S S
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Approval Report Appendix 3 IFM - Institut fiir

Fahrzeugtechnik
Nfoz. 5E?11 ggEZSE Overview Vehicle Test und Mobilitst  TUV INORD
ot 2o.11. and Simulation Mobilitat
VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
. . Sensor Vehicle CR
Trailer Config. o IC
2 position cond. clockw. anti-cl.
F33 4S/3M 3-1-X U S
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Approval Report Appendix 4 IFM - Institut fir

Fahrzeugtechnik
Nf°2-5E|1311 %525 E Test Vehicle Data und Moviiitit TGV NORD
o 1. Mobilitat

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 4: Test Vehicle Data
1. Test Vehicle Data

The towing vehicles used, did not have any operative vehicle stability functions.

The following virtual test vehicles represent actual used test trailers with the exception that
for simulation purposes individual parameters have been varied to assess the impact on
the vehicle stability system.
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 4
Test Vehicle Data

IFM - Institut fiir

Fahrzeugtechnik
und Mobilitét

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
General Data Motor Vehicle
MV Code T1 (Tractor/Truck) T1_SIM
Internal ID KX07 ZDA Simulation
Make Volvo FH 480 --
MV Config 4x2 4x2
Wheel Base [mm] 4100 4100
General Data Trailer
Trailer Code C1 C12 C13 C11_SIM | C12_SIM | C13_SIM
Internal ID HALDEX 9 Simulation
Make Dennison --
Trailer Type Centre Axle Trailer Centre Axle Trailer
Suspension Air Air
Brake Drum Drum
Brake manuf. ROR -
No. of axles 1 2 3 1 2 3
Axle spacing [mm] 3490 1340 1320 3490 1340 1320
Axles lifted 1&3 1 -- 1&3 1 --
Wheels removed 4 2 -- 4 2 --
Dimensions
Wheel base [mm] 4840 5495 4840 4840 5495 4840
Track [mm] 2100 2100 2100 2100 2100 2100
OR_h [mm] 360 360 360 360 360 360
OR_d [mm] 1895 1895 1895 1895 1895 1895
CoG laden 1820 1960 2050 1840 1940 2180
[mm] | ynladen 1410 1480 1550 1490 1420 1550
Masses (coupled)
PM laden 16980 18255 17205 17720 17720 17720
[kq] unladen 17185 17685 17025 17720 17720 17720
PR laden 8155 19550 26635 8640 18900 25980
[kq] unladen 7125 11055 14065 7840 10660 14100
PComb | laden 25135 37805 43840 26360 36620 43700
[kal unladen 24310 28740 31090 25560 28380 31820
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 4
Test Vehicle Data

IFM - Institut fiir

Fahrzeugtechnik
und Mobilitét

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
General Data Motor Vehicle
MV Code T1 (Tractor/Truck) T1_SIM
Internal ID KX07 ZDA Simulation
Make Volvo FH 480 --
MV Config 4x2 4x2
Wheel Base [mm] 4100 4100
General Data Trailer
Trailer Code S51 S52 S53 S51_SIM | 852 _SIM | S53 SIM
Internal ID HALDEX 2 Simulation
Make Fruehauf --
Trailer Type Semi Trailer Semi Trailer
Suspension Air Air
Brake Disc Disc
Brake manuf. BPW --
No. of axles 1 2 3 1 2 3
Axle spacing [mm] 5980 1350 1350 5980 1350 1350
Axles lifted 1&3 1 - 1&3 1 -
Wheels removed 4 2 -- 4 2 --
Dimensions
Wheel base[mm] 7330 8005 7330 7330 8005 7330
Track [mm] 2020 2020 2020 2020 2020 2020
OR_h [mm] 325 325 325 325 325 325
OR_d [mm] 1560 1560 1560 1560 1560 1560
CoG laden 2010 1960 2110 1660 1940 2180
[mm] | yniaden 1730 1740 1680 1330 1620 1560
Masses (coupled) Masses (uncoupled)
PM laden 10450 12380 15120 8850 8850 8850
[kg] unladen | 10490 12810 11610 8850 8850 8850
PR laden 9020 18010 25400 10904 22142 32570
[kal unladen 7880 14090 15230 9837 16807 17250
PComb | laden 19470 30390 40520 19754 30992 40830
[kal unladen | 18370 26900 26840 18687 25657 26100
EB194_2E .docx Page

Vordr_EG-ECE-PB_2011-12

24 /68
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Appendix 4
Test Vehicle Data

IFM - Institut fiir

Fahrzeugtechnik
und Mobilitét

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
General Data Motor Vehicle

MV Code L1 (Truck) L1 _SIM

Internal ID KX07 ZDA Simulation

Make Volvo FH 480 --

MV Config 4x2 4x2

Wheel Base [mm] 4100 4100

General Data Trailer

Trailer Code F32S F32L F33 -- F32L_SIM | F33_SIM
Internal ID HALDEX 7 Simulation

Make Abel --

Trailer Type Full Trailer Full Trailer
Suspension Air Air

Brake Drum Drum

Brake manuf. BPW --

No. of axles 2 2 3 -- 2 3
Axle spacing [mm] 3180 4530 3180/1350 - 4530 3180/1350
Axles lifted 1 1 -- -- 1 --
Wheels removed 2 2 -- -- 2 --

Dimensions

Wheel base [mm] 3180 4530 3855 -- 4530 3855
Track [mm] 2050 2050 2050 - 2050 2050
OR_h [mm] 325 325 325 -- 325 325
OR_d [mm] 1765 1765 1765 - 1765 1765
CoG laden 2080 2000 2080 -- 1570 1950
[mm] | ynladen 1620 1620 1620 - 1540 1540

Masses (coupled)

PM laden 16720 16720 16720 17720 17720
[kg] unladen | 16720 16720 16720 - 17720 17720
PA laden 17335 17400 24110 - 16472 25524
[kg] unladen | 11310 11305 13985 - 12472 12720
PComb | laden 34055 34120 40380 - 34360 43224
[kal unladen | 28030 28025 30705 - 30193 30440
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Approval Report Appendix 5 I{_Fy - /nsttituth fi{;
anrzeugtecnni
No. EB194_2E Circle Test (constant Radius) “CR”  und Mobiiitst TUV INORD

of 25.11.2025

Mobilitét

VSF-System
Manufacturer

: EB+ 4.0 Stability
: HALDEX BRAKE PRODUCTS Ltd.

Appendix 5: Circle Test (constant Radius) “CR”
1. Circle Test (constant Radius)

TP: Test Pulses only, no brake apply.
Roll-over speed could not be achieved.

System | Vehicle . Sensor Dir. of v1p/Vea Psa Aymax
Status | Cond. | C°Nfig ID Travel | [km/h] [kPa] mg] | P
Trailer C11 (DV1-4)

Clockw. | 37,2 N/A -560 Y
OFF L N/A N/A

Anti-Cl. 37,1 N/A 610 Y

Clockw. 35,0 615 -440 N
ON L 2S/2M 1

Anti-Cl. 34,3 615 489 N

Clockw. | 39,6 N/A -530 Y
OFF u N/A N/A

Anti-Cl. 39,3 N/A 549 Y

Clockw. | 383 TP -520 N
ON u 2S/2M 1

Anti-Cl. 38,1 TP 550 N
System | Vehicle , Sensor Dir. of v1p/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel | [km/h] [kPa] mg] | '°

Trailer C11_SIM (DV1-4)

Clockw. | 36,2 N/A -603 Y
OFF L N/A N/A

Anti-Cl. 35,9 N/A 486 Y

Clockw. | 33,6 513 511 N
ON L 2S/2M 1

Anti-Cl. 33,0 505 515 N

Clockw. | 37,0 N/A 574 Y
OFF u N/A N/A

Anti-Cl. 36,0 N/A 529 Y

Clockw. | 36,5 TP 552 N
ON u 2S/2M 1

Anti-Cl. 35,0 TP 540 N
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IFM - Institut fiir

Fahrzeugtechnik
No. EB194_2E Circle Test (constant Radius) “CR”  und Mobiiitst TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
Status | Cond. | ©°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer C12 (DV1-4)
Clockw. 36,3 N/A -546 Y
OFF L N/A N/A
Anti-Cl. 35,5 N/A 536 Y
Clockw. 31,7 638 -387 N
ON L 2S/2M 1-X
Anti-Cl. 31,9 638 440 N
Clockw. 38,9 N/A -540 Y
OFF U N/A N/A
Anti-Cl. 38,4 N/A 530 Y
Clockw. 38,0 TP -490 N
ON U 2S/2M 1-X
Anti-Cl. 38,3 TP 500 N
System | Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
Status | Cond. | ©°Mfi9 ID Travel [km/h] [kPa] [mg] D
Trailer C12_SIM (crypto)
Clockw. 34,4 N/A -561 Y
OFF L N/A N/A
Anti-Cl. 34,7 N/A 562 Y
Clockw. 31,8 548 -498 N
ON L 2S/2M 1-X
Anti-Cl. 32,5 568 502 N
Clockw. 37 N/A -541 Y
OFF U N/A N/A
Anti-Cl. 36 N/A 512 Y
Clockw. 36,2 329 -533 N
ON U 2S/2M 1-X
Anti-Cl. 35,6 335 525 N
OFF L N/A N/A Clockw. 31,5 N/A -476 Y
HCG Anti-Cl. 31,1 N/A 472 Y
ON L 2S2M 1-X Clockw. 29,5 479 -431 N
HCG Anti-Cl. 29,5 499 432 N
OFF L N/A N/A Clockw. 35,3 N/A -541 Y
LCG Anti-ClI. 35,8 N/A 552 Y
ON L 2S2M 1-X Clockw. 349 TP -560 N
LCG Anti-Cl. 33,4 511 523 N
OFF L N/A N/A Clockw. 35,2 N/A -553 Y
LWB Anti-Cl. 35,0 N/A 551 Y
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Appendix 5

Circle Test (constant Radius) “CR”

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
ON L 2S2M 1-X Clockw. 32,9 520 -502 N
LWB Anti-Cl. 32,8 518 507 N
OFF L N/A N/A Clockw. 33,4 N/A -564 Y
SWB Anti-Cl. 34,9 N/A 571 Y
ON L 2S2M 1-X Clockw. 31,2 521 -506 N
swB Anti-Cl. 32,5 517 522 N
System | Vehicle . Sensor Dir. of v1p/Vea PsA Aymax
Status | Cond. | C°nfig ID Travel [km/h] [kPa] [mg] D
Trailer C12_SIM (DV1-4)
Clockw. 34,4 N/A -561 Y
OFF L N/A N/A
Anti-Cl. 34,7 N/A 562 Y
Clockw. 32,3 557 -494 N
ON L 2S/2M 1-X
Anti-Cl. 32,4 556 501 N
Clockw. 37,0 N/A -541 Y
OFF U N/A N/A
Anti-Cl. 36,0 N/A 512 Y
Clockw. 37,0 TP -555 N
ON U 2S/2M 1-X
Anti-Cl. 36,0 TP 516 N
Clockw. 32,0 535 -495 N
ON L 2S/2M X-1
Anti-Cl. 30,2 531 474 N
Clockw. 32,9 289 -505 N
ON L 25/2M 1-T
_SL Anti-Cl. 32,8 284 502 N
Clockw. 31,7 525 478 N
ON L 4S/2M 1-2
Anti-Cl. 31,4 535 478 N
Clockw. 33,0 555 -501 N
ON L 4S/3M 1-3
Anti-Cl. 33,0 532 497 N
Clockw. 32,8 567 -493 N
ON L 4S/3M 3-1
Anti-Cl. 32,8 546 496 N
EB194_2E.docx Page

Vordr_EG-ECE-PB_2011-12

28 /68




Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle ) Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | ©°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer C13 (DV1-4)
Clockw. 34,1 N/A -490 Y
OFF L N/A N/A
Anti-ClI. 33,1 N/A 510 Y
Clockw. 32,3 591 -463 N
ON L 4S2M 1-2-X
Anti-ClI. 31,6 641 380 N
Clockw. 31,2 619 -361 N
ON L 6S3M 3-1-2
Anti-ClI. 30,9 619 370 N
Clockw. 30,4 626 -441 N
ON L 6S3M 1-2-3
Anti-Cl. 30,3 636 377 N
Clockw. 31,3 646 -384 N
ON L 6S4M 4-1-2
Anti-ClI. 315 634 450 N
Clockw. 30,6 613 -370 N
ON L 6S4M 1-2-4
Anti-Cl. 30,8 642 337 N
L Clockw. 31,8 627 -350 N
ON 6S4M 1-2-4
FL Anti-ClI. 31,1 642 350 N
L Clockw. 31,4 627 -380 N
ON 6S4M 1-2-4
RR Anti-Cl. 31,0 642 445 N
Clockw. 33.4 N/A -470 Y
OFF L N/A N/A
LCG 1920 Anti-Cl. 33,6 N/A 540 Y
L Clockw. 32,3 648 -430 N
ON 6S4M 1-2-4
LCG Anti-ClI. 32,5 634 421 N
Clockw. 38,2 N/A -490 N
OFF U N/A N/A
Anti-ClI. 36,9 N/A 480 N
Clockw. 36,4 TP -520 N
ON U 6S4M 1-2-4
Anti-ClI. 354 368 531 N
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle ) Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | ©°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer C13_SIM (DV1-4)
Clockw. 32,0 N/A -517 Y
OFF L N/A N/A
Anti-Cl. 32,4 N/A 512 Y
Clockw. 29,1 447 -455 N
ON L 2S2M X-1-X
Anti-Cl. 28.3 434 450 N
Clockw. 30,4 470 -442 N
ON L 25/2M X-1-T
_SL Anti-Cl. 30,0 461 432 N
Clockw. 30,4 475 -455 N
ON L 25/2M T-1-X
_SL Anti-Cl. 29,9 450 439 N
Clockw. 30,7 430 -462 N
ON L 4S/2M X-1-2
Anti-Cl. 31,1 422 459 N
ON Clockw. 30,4 512 -444 N
L 4S/2M 1-X-2
(DV2) Anti-ClI. 30,7 553 458 N
ON Clockw. 30,0 572 -455 N
L 4S/2M 1-2-X
(DV2) Anti-Cl. 30,0 602 463 N
Clockw. 29,9 476 -465 N
ON L 4S/3M 3-1-X
Anti-Cl. 30,1 452 443 N
Clockw. 29,2 460 -449 N
ON L 4S/3M 3-X-1
r1432 Anti-Cl. 29,2 447 440 N
Clockw. 30,7 490 -459 N
ON L 4S/3M 1-X-3
Anti-Cl. 30,1 452 443 N
Clockw. 30,8 469 -446 N
ON L 4S/3M X-1-3
Anti-Cl. 30,3 457 438 N
ON Clockw. 29,1 504 -426 N
L 4S/4M 4-1-X
(DV2) Anti-Cl. 207 455 436 N
ON Clockw. 30,1 496 -443 N
L 4S/4M 4-X-1
(DV2) Anti-Cl. 30,1 505 441 N
ON Clockw. 30,1 457 -452 N
L 4S/4M 1-X-4
(DV2) Anti-Cl. 30,6 483 443 N
ON Clockw. 29,9 450 -446 N
L 4S/4M X-1-4
(DV2) Anti-Cl. 31,3 490 463 N
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
Status | Cond. | C°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer S51 (DV1-4)
Clockw. 39,4 N/A 590 Y
OFF L N/A N/A
Anti-Cl. 36,0 N/A 660 Y
Clockw. 35,6 670 400 N
ON L 2S2M 1
Anti-Cl. 34,6 700 444 N
Clockw. 41,9 N/A -590 Y
OFF U N/A N/A
Anti-Cl. 40,1 N/A 666 Y
Clockw. 39,2 624 -518 N
ON U 2S2M 1
Anti-Cl. 36,1 623 530 N
System | Vehicle , Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer S51_SIM (DV1-4)
Clockw. 35,4 N/A -597 Y
OFF L N/A N/A
Anti-Cl. 36,4 N/A 551 Y
Clockw. 34,7 465 -521 N
ON L 2S2M 1
Anti-Cl. 34,1 467 509 N
Clockw. 34,1 466 -523 N
ON L 2S2M 1
(DV2) FL Anti-ClI. 34,0 441 505 N
Clockw. 33,7 451 -491 N
ON L 2S2M 1
(DV2) RR Anti-ClI. 34,1 442 536 N
Clockw. 35,0 N/A -502 Y
OFF U N/A N/A
Anti-Cl. 35,5 N/A 529 Y
Clockw. 35,0 TP -506 N
ON U 2S2M 1
Anti-Cl. 35,5 TP 535 N
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 5

Circle Test (constant Radius) “CR”

IFM - Institut fiir
Fahrzeugtechnik

und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle . Sensor Dir. of v1p/VBA Pea Aymax
Status | Cond. | ©°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer S51 (crypto)
Clockw. 39,1 N/A -570 Y
OFF L N/A N/A
Anti-Cl. 37,2 N/A 580 Y
Clockw. 37,2 690 -510 N
ON L 2S52M 1
Anti-Cl. 34,2 710 470 N
Clockw. 40,8 N/A -590 Y
OFF U N/A N/A
Anti-Cl. 40,1 N/A 595 Y
Clockw. 39,2 630 -530 N
ON U 2S2M 1
Anti-Cl. 38,7 630 502 N
System | Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
Status | Cond. | ©°Mfi9 ID Travel [km/h] [kPa] [mg] D
Trailer S52 (DV1-4)
Clockw. 33,7 N/A -487 Y
OFF L N/A N/A
Anti-Cl. 34,5 N/A 590 Y
Clockw. 30,0 670 -328 N
ON L 2S2M_INL 1-X
Anti-Cl. 27,7 680 408 N
Clockw. 33,8 515 -419 N
ON L 2S2M_SL 1-T
Anti-Cl. 31,6 537 449 N
Clockw. 34,6 489 -449 N
ON L 4S2M 1-2
Anti-Cl. 31,2 500 457 N
Clockw. 291 664 -279 N
ON L 4S2M_INL 1-2
Anti-Cl. 27,5 681 410 N
Clockw. 40,2 N/A -646 Y
OFF U N/A N/A
Anti-Cl. 35,4 N/A 676 Y
Clockw. 36,9 681 472 N
ON U 2S2M_INL 1-X
Anti-Cl. 33,4 662 530 N
Clockw. 35,8 614 -454 N
ON U 2S2M_SL 1-T
Anti-Cl. 34,5 629 518 N
Clockw. 37,0 407 -483 N
ON U 4S2M 1-2
Anti-Cl. 34,9 426 527 N
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 5

Circle Test (constant Radius) “CR”

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
Clockw. 36,3 645 -448 N
ON U 4S2M_INL 1-2
Anti-Cl. 34,6 657 512 N
System | Vehicle . Sensor Dir. of Vv1o/VBA Psa Aymax
Status | Cond. | C°Nfig ID Travel | [km/h] [kPa] mg] | P
Trailer S52 (crypto)
Clockw. 36,8 N/A -550 Y
OFF L N/A N/A
Anti-Cl. 35 N/A 516 Y
Clockw. 35,6 734 477 N
ON L 2S2M 1-X
Anti-Cl. 33,3 717 430 N
Clockw. 40,2 N/A -564 Y
OFF u N/A N/A
Anti-Cl. 39,3 N/A 580 Y
Clockw. 39,2 575 -540 N
ON u 2S2M 1-X
Anti-Cl. 36,2 537 506 N
System | Vehicle , Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel [km/h] [kPa] [mg] D
Trailer S52_SIM (DV1-4)
Clockw. 33,5 N/A -530 Y
OFF L N/A N/A
Anti-Cl. 33,6 N/A 531 Y
Clockw. 31,4 460 -451 N
ON L 2S/2M 1-X
Anti-Cl. 31,2 454 446 N
Clockw. 31,6 432 -456 N
ON L 2S/2M X-1
Anti-Cl. 31,1 455 451 N
L Clockw. 31,1 134 -430 N
(Dv2) Anti-Cl. 31,0 125 430 N
Clockw. 30,6 130 412 N
ON y 292V | x-1D
(DV2) Anti-ClI. 31,0 126 430 N
Clockw. 31,6 244 -448 N
ON L 2S/2M_SL 1-T
Anti-Cl. 31,5 233 446 N
Clockw. 31,3 458 -445 N
ON L 4S/2M 1-2
Anti-Cl. 31,1 455 448 N
Clockw. 31,8 429 -446 N
ON L 4S/3M 1-3
Anti-Cl. 31,5 453 441 N
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 5 IFM - Institut fiir
Fahrzeugtechnik

Circle Test (constant Radius) “CR”  und Mobiiitst TUV INORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Clockw. 31,8 404 -449 N
ON L 4S/3M 3-1
Anti-ClI. 31,8 456 456 N
Clockw. 34,4 N/A -495 Y
OFF U N/A N/A
Anti-ClI. 34,5 N/A 519 Y
Clockw. 34,4 187 -495 N
ON U 2S/2M 1-X
Anti-Cl. 34,5 TP 496 N
Clockw. 34,5 TP -497 N
ON U 2S/2M_SL 1-T
Anti-ClI. 34,8 TP 502 N
Clockw. 34,5 TP -493 N
ON U 4S/2M 1-2
Anti-ClI. 341 182 489 N
Clockw. 35,0 TP -494 N
ON U 4S/3M 1-3
Anti-Cl. 35,0 223 504 N
Clockw. 35,0 TP -494 N
ON U 4S/3M 3-1
Anti-Cl. 35,2 228 509 N
System | Vehicle . Sensor Dir. of v1p/Vea Psa Aymax
Status | Cond. | C°nfig ID Travel | [km/h] [kPa] mg] | P
Trailer S52_SIM (crypto)
Clockw. 33,5 N/A -530 Y
OFF L N/A N/A
Anti-ClI. 33,6 N/A 531 Y
Clockw. 30,3 476 -431 N
ON L 4S2M 1-2
Anti-Cl. 31,3 498 447 N
Vehicle . Sensor Dir. of v1p/VBA Pea Aymax
System | cong | Config ID Travel | [km/h] [kPa] mg] | '°
Status
Trailer S53 (DV1-4)
Clockw. 34,5 N/A -429 Y
OFF L N/A N/A
Anti-ClI. 29,9 N/A 437 Y
Clockw. 28,8 251 -304 N
ON L 2S2M X-1-X
Anti-Cl. 25,9 265 339 N
Clockw. 30,2 648 -350 N
ON L 2S2M_INL | X-1-X
Anti-Cl. 28.7 659 448 N
Clockw. 29,7 662 -346 N
ON L 4S2M_INL | X-1-2
Anti-ClI. 28,2 654 410 N
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 5

Circle Test (constant Radius) “CR”

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
System Config TD
Status Cond. ID Travel [km/h] [kPa] [mg]
Clockw. 30,7 624 -380 N
ON L 4S3M 3-1-X
Anti-Cl. 27,5 645 390 N
Clockw. 31,7 617 -360 N
ON L 6S3M 3-1-2
Anti-Cl. 28,8 570 470 N
Clockw. 31,7 499 -330 N
ON L 6S3M 1-2-3
Anti-Cl. 27,6 474 340 N
Clockw. 30,5 399 -380 N
ON L 6S4M 4-1-2
Anti-Cl. 26,4 364 330 N
Clockw. 30,5 434 -340 N
ON L 6S4M 1-2-4
Anti-Cl. 28,1 412 320 N
Clockw. 38,5 N/A -456 Y
OFF U N/A N/A
Anti-Cl. 38,0 N/A 455 Y
Clockw. 36,8 365 -429 N
ON U 2S2M X-1-X
Anti-ClI. 35,6 402 508 N
Clockw. 35,2 678 -400 N
ON U 2S2M_INL | X-1-X
Anti-Cl. 34,4 729 572 N
Clockw. 37,0 647 -469 N
ON U 4S2M_INL | X-1-2
Anti-ClI. 334 683 466 N
Clockw. 37,8 366 -499 N
ON U 4S3M 3-1-X
Anti-Cl. 34,0 348 543 N
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle . Sensor Dir. of V1p/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel [km/h] [kPa] [mg] D
Trailer S53 (crypto)
Clockw. 31,5 N/A -463 Y
OFF L N/A N/A
Anti-Cl. 35,5 N/A 455 Y
Clockw. 29,5 600 -408 N
ON L 2S2M X-1-X
Anti-Cl. 33,6 604 420 N
Clockw. 39,1 N/A -521 Y
OFF ] N/A N/A
Anti-Cl. 38,3 N/A 531 Y
Clockw. 38,3 412 -472 N
ON u 2S2M X-1-X
Anti-Cl. 36,6 443 484 N
System | Vehicle . Sensor Dir. of v1p/Vea Psa Aymax
Status | Cond. | C°nfig ID Travel | [km/h] [kPa] mg] | P
Trailer S53_SIM (DV1-4)
Clockw. 30,9 N/A -456 Y
OFF L N/A N/A
Anti-Cl. 30,6 N/A 455 Y
Clockw. 29,3 392 -406 N
ON L 2S2M X-1-X
Anti-Cl. 28,7 386 403 N
Clockw. 30,0 439 -403 N
ON L 282M | 1 4x
_SL Anti-Cl. 29,2 410 403 N
Clockw. 29,8 441 -402 N
ON L | M| xaT
_SL Anti-Cl. 29,2 411 391 N
Clockw. 29,6 381 -405 N
ON L 4S2M X-1-2
Anti-Cl. 29,1 374 400 N
Clockw. 294 394 -401 N
ON L 4S/3M 3-1-X
Anti-Cl. 294 423 402 N
ON L Clockw. 28,7 389 389 N
4S/3M 3-1-X
(DV2) FL Anti-Cl. 29,0 408 382 N
ON L Clockw. 29,3 384 -397 N
4S/3M 3-1-X
(DV2) RR Anti-Cl. 29,1 420 411 N
Clockw. 29,8 373 -407 N
ON L 4S/3M 3-X-1
Anti-Cl. 294 395 409 N
Clockw. 29,0 389 377 N
ON L 4S/3M 1-X-3
Anti-Cl. 28,7 413 375 N
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.

System | Vehicle , Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel [km/h] [kPa] [mg] D
Trailer S53_SIM (DV1-4)

Clockw. 29,8 403 -402 N
ON L 4S/3M X-1-3

Anti-Cl. 292 420 391 N

Clockw. 29,3 390 -402 N
ON L 4S/4M 4-1-X

Anti-Cl. 293 413 405 N

Clockw. 29,7 390 -406 N
ON L 4S/4M 4-X-1

Anti-Cl. 29,6 387 407 N

Clockw. 31,1 429 -444 N
ON L 4S/AM | 4-X-1
(DV2) FL Anti-ClI. 30,6 448 421 N

Clockw. 31,0 423 -441 N
ON L 4S/AM | 4-X-1
(DV2) RR Anti-ClI. 31,1 440 458 N

Clockw. 28,9 378 -375 N
ON L 4S/4M 1-X-4

Anti-ClI. 28,7 397 405 N

Clockw. 31,2 360 -421 N
ON L 4S/4M X-1-4

Anti-ClI. 31,5 390 429 N

Clockw. 33,5 N/A -442 Y
OFF U N/A N/A

Anti-ClI. 34,8 N/A 475 Y

Clockw. 33,0 TP -442 N
ON U 2S2M X-1-X

Anti-Cl. 34,0 TP 470 N

Clockw. 33,0 TP -438 N
ON U 2S2M_SL | X-1-T

Anti-ClI. 34,8 TP 469 N

Clockw. 33,0 TP -439 N
ON U 4S2M X-1-2

Anti-Cl. 34,5 TP 470 N

Clockw. 33,5 TP -440 N
ON U 4S/3M 3-1-X

Anti-Cl. 34,5 TP 474 N

Clockw. 33,5 TP -442 N
ON U 4S/3M 3-X-1

Anti-Cl. 34,5 TP 473 N

Clockw. 33,3 TP -438 N
ON U 4S/3M 1-X-3

Anti-Cl. 34,5 TP 466 N

Clockw. 33,5 TP -442 N
ON U 4S8/3M X-1-3

Anti-Cl. 34,5 TP 467 N
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 5

Circle Test (constant Radius) “CR”

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Clockw. 33,5 TP -443 N
ON u 4S/4M 4-1-X
Anti-Cl. 34,5 TP 475 N
Clockw. 33,5 TP -445 N
ON U 4S/4M 4-X-1
Anti-Cl. 34,5 TP 470 N
Clockw. 33,3 TP -440 N
ON U 4S/4M 1-X-4
Anti-Cl. 34,5 TP 466 N
Clockw. 35,9 215 -509 N
ON U 4S/4M X-1-4
Anti-Cl. 36,0 TP 525 N
System | Vehicle : Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer S53_SIM (crypto)
Clockw. 30,9 N/A -455 Y
OFF L N/A N/A
Anti-Cl. 30,6 N/A 452 Y
Clockw. 28,4 420 -369 N
ON L 4S3M X-1-3
Anti-Cl. 29,1 447 391 N
Clockw. 30,9 N/A -456 N
OFF L N/A N/A
Anti-Cl. 30,6 N/A 455 N
Clockw. 28,8 392 -389 N
ON L 2S2M X-1-X
Anti-Cl. 28,7 404 397 N
L Clockw. 28,9 N/A -408 Y
OFF N/A N/A
HCG Anti-Cl. 28,4 N/A 405 Y
L Clockw. 26,1 337 -350 N
ON 2S2M X-1-X
HCG Anti-Cl. 27,1 360 355 N
L Clockw. 33,1 N/A -485 Y
OFF N/A N/A
LCG Anti-Cl. 34 N/A 546 Y
L Clockw. 32,4 427 -475 N
ON 2S2M X-1-X
LCG Anti-Cl. 32,6 401 476 N
L Clockw. 31,7 N/A -469 Y
OFF N/A N/A
LWB Anti-Cl. 31,4 N/A 466 Y
L Clockw. 29,5 366 -395 N
ON 252M X-1-X
LWB Anti-Cl. 28,5 369 385 N
L Clockw. 30,5 N/A -509 Y
OFF N/A N/A
SwB Anti-Cl. 30,3 N/A 435 Y
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle : Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | C°nfig ID Travel [km/h] [kPa] [mg] D
L Clockw. 29,3 367 -397 N
ON 2S2M X-1-X
sSwB Anti-Cl. 29 385 397 N
System | Vehicle , Sensor Dir. of v1p/VBA PBeA Aymax
Status | Cond. | ©°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer F32S (DV1-4)
Clockw. 35,1 N/A -463 Y
OFF L N/A N/A
Anti-Cl. 31,7 N/A 510 Y
Clockw. 30,9 602 -430 N
ON L 4S/4M 4-1
Anti-Cl. 29,6 630 410 N
Clockw. 38,4 N/A -470 Y
OFF U N/A N/A
Anti-Cl. 36,3 N/A 535 Y
Clockw. 38,3 TP -470 N
ON U 4S/4M 4-1
Anti-Cl. 36,2 TP 537 N
System | Vehicle ) Sensor Dir. of V1p/VBa Psa Aymax
Status | Cond. | ©°Mfi9 ID Travel [km/h] [kPa] [mg] D
Trailer F32S_SIM (DV1-4)
Clockw. 34,5 N/A -573 Y
OFF L N/A N/A
Anti-Cl. 34,1 N/A 571 Y
Clockw. 33,5 505 -522 N
ON L 4S/4M 4-1
Anti-Cl. 33,0 527 492 N
Clockw. 36,0 N/A -667 N
OFF U N/A N/A
Anti-Cl. 36,5 N/A 541 N
Clockw. 36,1 253 -527 N
ON U 4S/4M 4-1
Anti-Cl. 36,6 286 564 N
Trailer F32L (DV1-4)
Clockw. 36,5 N/A -490 Y
OFF L N/A N/A
Anti-Cl. 33,2 N/A 522 Y
Clockw. 35,0 575 -430 N
ON L 4S/3M 31
Anti-Cl. 30,2 649 560 N
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
Clockw. 39,6 N/A -460 Y
OFF U N/A N/A
Anti-Cl. 37,7 N/A 539 Y
Clockw. 38,6 TP -440 N
ON U 4S/3M 3-1
Anti-Cl. 35,8 TP 540 N
System | Vehicle ) Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | ©°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer F32L (DV2)
Clockw. 36,2 N/A -510 Y
OFF L N/A N/A
Anti-ClI. 32,7 N/A 510 Y
Clockw. 34,0 504 -430 N
ON L 4S/3M 3-1
Anti-ClI. 30,8 582 558 N
System | Vehicle ) Sensor Dir. of V1o/VBA Pea Aymax
Status | Cond. | ©°Mfi9 ID Travel [km/h] [kPa] [mg] D
Trailer F32L_SIM (DV1-4)
Clockw. 34,5 N/A -573 Y
OFF L N/A N/A
Anti-ClI. 34,1 N/A 571 Y
Clockw. 33,7 505 -521 N
ON L 4S/3M 3-1
Anti-ClI. 33,5 526 505 N
ON Clockw. 33,5 505 -522 N
L 4S/4M 4-1
(DV2) Anti-ClI. 33,0 527 492 N
ON L Clockw. 33,6 516 -524 N
4S/4M 4-1
(Dv2) | swB Anti-ClI. 33,3 530 522 N
ON L Clockw. 33,4 496 -504 N
4S/4M 4-1
(DV2) LWB Anti-ClI. 33,7 524 479 N
Clockw. 36,0 N/A -667 Y
OFF U N/A N/A -
Anti-Cl. 36,5 N/A 541 Y
Clockw. 36,1 261 -549 N
ON U 4S/3M 3-1
Anti-ClI. 36,5 279 566 N
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Approval Report
No. EB194_2E
of 25.11.2025

Circle Test (constant Radius) “CR”

Appendix 5

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
Status | Cond. | C°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer F32L_SIM (crypto)
L Clockw. 34 .4 N/A -572 Y
OFF N/A N/A
sSwB Anti-Cl. 34,0 N/A 568 Y
L Clockw. 33,7 509 -521 N
ON 4S/4M 4-1
sSwB Anti-Cl. 33,1 517 546 N
L Clockw. 34,5 N/A -577 Y
OFF N/A N/A
LWB Anti-Cl. 34,2 N/A 576 Y
L Clockw. 33,8 495 -514 N
ON 4S/4M 4-1
LwB Anti-ClI. 33,9 507 521 N
System | Vehicle . Sensor Dir. of v1p/VBa Pea Aymax
Status | Cond. | C°nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer F33 (DV1-4)
Clockw. 34,8 N/A -442 Y
OFF L N/A N/A
Anti-Cl. 31,3 N/A 500 Y
Clockw. 32,8 523 -390 N
ON L 4S/3M 3-1-X
Anti-Cl. 30,3 603 523 N
Clockw. 33,2 494 -403 N
ON L 6S/3M 3-1-2
Anti-Cl. 29,9 593 497 N
Clockw. 31,9 493 -369 N
ON L 6S/4M 4-1-2
Anti-Cl. 29,7 573 475 N
L Clockw. 32,5 476 -410 N
ON 6S/4M 4-1-2
FL Anti-Cl. 30,3 569 419 N
L Clockw. 32,1 509 -460 N
ON 6S/4M 4-1-2
RR Anti-ClI. 30,3 576 524 N
L Clockw. 35,9 N/A -525 Y
OFF N/A N/A
LCG Anti-Cl. 33,5 N/A 641 Y
L Clockw. 34,6 548 477 N
ON 6S/4M 4-1-2
LCG Anti-Cl. 32,3 560 570 N
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Approval Report
No. EB194_2E
of 25.11.2025

Appendix 5

Circle Test (constant Radius) “CR”

IFM - Institut fiir
Fahrzeugtechnik
und Mobilitat

T4V NORD

Mobilitét

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Trailer F33 (DV2)
Clockw. 34,4 N/A -460 Y
OFF L N/A N/A
Anti-Cl. 31,5 N/A 503 Y
Clockw. 32,4 431 -410 N
ON L 6S/4M 4-1-2
Anti-Cl. 30,5 545 460 N
System | Vehicle , Sensor Dir. of v1p/VBA PBeA Aymax
Status | Cond. | C°nfig ID Travel [km/h] [kPa] [mg] D
Trailer F33_SIM (DV1-4)
Clockw. 33,8 N/A -490 Y
OFF L N/A N/A
Anti-Cl. 33,7 N/A 563 Y
Clockw. 32,7 490 -498 N
ON L 4S/3M 3-1-X
Anti-Cl. 32,3 520 455 N
Clockw. 32,7 461 -498 N
ON L 4S/3M 3-X-1
Anti-Cl. 32,8 505 506 N
Clockw. 32,1 543 -486 N
ON L 4S/4M 4-1-X
Anti-Cl. 31,8 565 481 N
Clockw. 32,6 462 -496 N
ON L 4S/4M 4-X-1
Anti-Cl. 32,3 482 520 N
Clockw. 36,0 N/A -523 Y
OFF U N/A N/A
Anti-Cl. 36,5 N/A 540 Y
Clockw. 36,0 TP -562 N
ON U 4S/3M 3-1-X
Anti-Cl. 37,5 TP 561 N
Clockw. 36,0 TP -549 N
ON U 4S/3M 3-X-1
Anti-Cl. 36,5 TP 550 N
Clockw. 36,0 TP -541 N
ON U 4S/4M 4-1-X
Anti-Cl. 36,5 TP 558 N
Clockw. 36,0 TP -536 N
ON U 4S/4M 4-X-1
Anti-Cl. 36,5 TP 555 N
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Fahrzeugtechnik
No. EB194_2E Circle Test (constant Radius) “CR”  und Mobiiitst TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
System | Vehicle ) Sensor Dir. of V1p/VBa Pea Aymax
Status | Cond. | C°Nfig ID Travel | [km/h] [kPa] mg] | '°
Trailer F33_SIM (crypto)
Clockw. 33,8 N/A -490 Y
OFF L N/A N/A
Anti-ClI. 33,7 N/A 563 Y
Clockw. 32,2 521 -481 N
ON L 4S/3M 3-1-x
Anti-Cl. 31,7 528 506 N
1.2 Conclusion

The circle test shows the ability of the RoC to adapt to steadily increasing lateral accelera-
tion (and hence decreasing roll stability) due to increasing speed with constant radius, and
to intervene with automatically commanded braking in a timely manner.

The vehicle tests and simulated tests both show that the EB+ 4.0 Stability intervenes at a
lower speed than the speed at which a touch-down occurs with the system off.

In the unladen condition the centre of gravity was very low, and the roll-over speed was
above that capable of being achieved without loss of motor vehicle traction. If that happened
with the system OFF, no further unladen tests were performed with the configuration. In
some configurations the trailer rolled with the system OFF, but was not able to achieve roll-
over speed with system on. With the tractor loosing traction, the test pulses send by the
RoC are strong enough to prevent further acceleration. A comparable behaviour was ob-
served in the simulations.

Furthermore, the new tests laden and unladen performed with the new microcontrol-
ler with crypto peripheral features demonstrate an equivalence of performance to the
previous EB+4.0.
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No. EB194 2E . Fahrzeugtechnik

— Increasing Curvature Test “IC” und Mobilitst TGV NORD
of 25.11.2025 9 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 6: Increasing Curvature Test “IC”

1. Increasing Curvature Test

Config OFF=F Vo VBA VTD ymax psA D

vi’ﬁ_”?;'JnDd. ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer C11_SIM (DV1-4)

F1 60 - - -579 - N

28/2M - F2 61 - 61,0 -602 - Y

,__;TD N N1 73 73,0 - -425 541 N

N2 74 - 74,0 -527 564 Y

F1 75 - - -669 - N

28/2M - F2 76 - 76,0 -675 - Y

U_;TD N N1 83 83,1 - -473 445 N

N2 84 - 84,0 -620 388 Y

Config OFF=F Vo VBA VTD ymax pBA D
Vzﬁ.n%olr?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)

Trailer C12_SIM (DV1-4)

F1 60 - - -546 - N

28/2M - F2 61 - 61,0 -573 - Y

L_19:.)'I('D \ N1 71 71,1 - -364 606 N

N2 72 - 72,1 -497 645 Y

F1 60 - - -546 - N

2S8/2M - F2 61 - 61,0 -573 - Y

|__X§}D \ N1 70 70,1 - -364 600 N

N2 71 - 71,1 -488 616 Y

F1 60 - - -546 - N

2S/2M_SL - F2 61 - 61,0 -573 - Y

|__13-¥D \ N1 70 70,1 - -436 325 N

N2 71 - 71,1 -506 335 Y

F1 60 - - -546 - N

4S/2M - F2 61 - 61,0 -573 - Y

|__13_-2rD \ N1 71 71,1 - -386 289 N

N2 72 - 72,1 -589 179 Y
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2#02'5'5_?1123525 Increasing Curvature Test “IC” Fa:zvrje/\ljlgttﬁﬁg?lk UV m
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VD Aymax PBA TD
V:gﬁ%o'r?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer C12_SIM (DV1-4)
F1 60 - - -546 - N
4S/3M i F2 61 - 61,0 -573 - Y
|__13_$D N N1 70 70,1 - -365 290 N
N2 71 - 71,1 -507 289 Y
F1 60 - - -546 - N
4S/3M i F2 61 - 61,0 -573 - Y
L_3$-'1I'D \ N1 70 70,1 - -434 290 N
N2 71 - 71,0 -504 290 Y
Config OFF=F Vo VBA VD 8ymax PBA TD
v“:’ﬁ."?:'o'r?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer C12_SIM (crypto)
F1 60 - - -547 - N
28/2m i F2 61 - 61,0 -573 - Y
Ljé)'l('D \ N1 70 70,1 - -417 601 N
N2 71 - 71,1 -500 647 Y
F1 79 - - TP - N
28120 " F2 80 - 80,0 724 - Y
U_STD N N1 89 89,2 - -639 360 N
N2 91 - 90,6 -560 375 Y
F1 52 - - -458 - N
Z?g(M i F2 53 - 53,0 -482 - Y
L_HCG N N1 63 63,0 - -345 545 N
N2 64 - 64,0 -421 558 Y
F1 78 - - -656 - N
28/2m i F2 79 - 79,2 -667 - Y
|__1|:)éG N N1 83 82,9 - -532 430 N
N2 84 - 83,9 618 383 Y
F1 59 - - -531 - N
28/2m i F2 60 - 60,0 -542 - Y
|__1|_'\),(VB N N1 70 70,1 - -419 590 N
N2 71 - 71,1 -508 553 Y
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’o\lfoé 5E|1?’ 112‘(1)525E Increasing Curvature Test “IC” Fa:zvrge/\ljlgttﬁﬁg?lk 114 m
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
F1 61 - - -546 - N
2S/2M - F2 62 - 61,7 -575 - Y
L_1§\),(VB \ N1 70 70,1 - -376 579 N
N2 71 - 71,1 -496 583 Y
Config OFF = F Vo VBA VD Aymax PBA TD
Viﬁ.n%olr?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer C13_SIM (DV1-4)
F1 56 - - -493 - N
2S/2M i F2 57 - 57,0 -512 - Y
X-1-X
L STD \ N1 67 66,9 - -412 500 N
N2 68 - 67,8 -434 550 Y
F1 78 - - -667 - N
2S/2M - F2 79 - 78,8 -689 - Y
X-1-X
U_STD \ N1 85 85,1 - -559 254 N
N2 87 - 86,4 -581 222 Y
F1 56 - - -493 - N
2S/2M_SL i F2 57 - 57,0 -512 - Y
L)iSJT-II-D \ N1 66 66,0 - -359 528 N
N2 67 - 66,9 -434 549 Y
F1 78 - - -667 - N
2S/2M_SL - F2 79 - 78,8 -689 - Y
UX__;_TTD \ N1 85 84,1 - -585 252 N
N2 87 - 86,4 -576 248 Y
F1 56 - - -493 - N
2S/2M_SL - F2 57 - 57,0 -512 - Y
LT_;T)E) \ N1 67 66,9 - -375 540 N
N2 68 - 67,7 -449 554 Y
F1 78 - - -667 - N
2S/2M_SL - F2 79 - 78,8 -689 - Y
UT_-;-TXD \ N1 85 85,1 - -565 254 N
N2 87 - 86,4 -570 251 Y
4s/2M F il >0 - — 4% — .
X-1-2 F2 57 - 57,0 -512 - Y
LSTD N N1 67 66,9 - -420 488 N
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobviitst  TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VD Aymax PBA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer C13_SIM (DV1-4)
N2 68 - 67,8 -414 288 Y
- F1 78 - - -667 - N
‘;“3/1224 F2 79 - 78,8 -689 - Y
U_STD N N1 84 83,9 - -601 177 N
N2 85 - 85,1 -650 199 Y
F1 56 - - -493 - N
(DV2) F
4S/2M F2 57 - 57,0 -512 - Y
1-X-2 N1 66 65,8 - -362 633 N
L_STD N
N2 67 - 67,7 -454 593 Y
F1 78 - - -667 - N
(DV2) F
4S/2M F2 79 - 78,8 -689 - Y
1-X-2 N1 87 86,9 - 618 202 N
U _STD N
N2 88 - 87,8 -693 175 Y
F1 56 - - -360 - N
(DV2) F
4S/2M F2 57 - 57,0 -456 - Y
1-2-X N1 66 65,8 - -493 630 N
L STD N
N2 67 - 66,7 -502 662 Y
F1 78 - - -667 - N
(DV2) F
4S/2M F2 79 - 78,8 -689 - Y
1-2-X N1 87 86,9 - -616 288 N
U STD N
N2 88 - 87,8 -699 207 Y
- F1 56 - - -493 - N
2843)'? F2 58 -~ 57,0 -512 —~ Y
L_STD N N1 67 66,9 - -382 546 N
N2 68 - 67,7 -451 580 Y
- F1 56 - - -493 - N
‘gS)/f':/l F2 57 -~ 57,0 -512 —~ Y
L_STD N N1 67 66,9 -- -371 538 N
N2 68 - 67,8 -445 549 Y
4S/3M - F1 56 - - -493 - N
1-X-3 F2 57 - 56,95 512 - Y
L_STD N N1 67 66,0 - -359 552 N
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobviitst  TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
Config OFF =F Vo VBA VTD Aymax PBA TD
v‘Z’ﬁ"EJnDd ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer C13_SIM (DV1-4)
N2 67 - 66,8 -445 554 Y
- F1 56 - - -493 - N
‘;“3/13'\34 F2 58 - 57,0 -512 - Y
L_STD N N1 66 65,8 - -359 518 N
N2 67 - 66,7 434 554 Y
- F1 56 - - -493 - N
DV2
4(13/4|\3| F2 58 - 57,0 512 - Y
L4-;-T>E N N1 66 65,8 - -361 589 N
- N2 67 - 66,7 -493 648 Y
- F1 78 - - -667 - N
DV2
4(13/4|\3| F2 79 - 78,8 -689 - Y
U4-;-'I?(D N N1 87 86,9 - 614 217 N
- N2 88 - 87,8 -625 212 Y
- F1 56 - - -493 - N
DV2
4(13 ,4,\% F2 58 - 57 512 - Y
L4-§'}1D N N1 66 65,8 - -360 589 N
- N2 67 - 66,7 -440 644 Y
- F1 78 - - -667 - N
DV2
4(13 ,4,\% F2 79 - 78,8 -689 - Y
U4->S<-T1D N N1 87 86,9 - -616 216 N
- N2 88 - 88,8 -626 208 Y
- F1 56 - - -493 - N
DV2
4(18/4|\3| F2 58 - 57,0 -512 - Y
|_1 %(}‘E N N1 66 65,8 - -367 510 N
- N2 67 - 66,7 -456 535 Y
- F1 78 - - -667 - N
DV2
4(13 ,4,\% F2 79 - 78,8 -689 - Y
U1->S<-T4D N N1 86 85,8 - -613 240 N
- N2 87 - 86,9 -593 271 Y
(DV2) - F1 56 - - -493 - N
o F2 58 - 57,0 512 - Y
L_STD N N1 66 65,8 - -366 505 N
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anrzeugtecnni
No. EB194_2E Increasing Curvature Test “IC” und Mobiitst TGV NORD

of 25.11.2025

Mobilitat
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VD aymax PBA D
Vzgﬁ%o'r?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer C13_SIM (DV1-4)
N2 67 - 66,7 -455 535 Y
ov2) . F1 78 - - -667 - N
4S/4M F2 79 - 78,8 -689 - Y
UX-;-T4D N N1 87 86,9 - -620 231 N
N2 88 - 87,8 -629 232 Y
Config OFF = F Vo VBA V1D Aymax PEA D
v‘:’ﬁ."?;'JnDd. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S51 (DV1-4)
F1 51 - - -390 - N
2842'\4 i F2 52 -~ 51,4 -490 —~ Y
L_STD N N1 54 54,2 - 423 708 N
N2 55 - 54,5 -507 710 Y
Config OFF=F Vo VBA VTD Aymax psA TD
Vzgﬁ%o'r?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S51_SIM (DV1-4)
F1 73 - - -589 - N
282/M " F2 74 - 74,0 -603 - Y
L_S1TD N N1 80 80,0 - -569 428 N
N2 81 - 80,5 -826 530 Y
F1 73 - - -589 - N
égg\zl ] F2 74 - 74,0 -606 - Y
] 1FL ' N1 81 81,0 - -568 431 N
N2 82 - 82,0 -606 395 Y
F1 73 - - -589 - N
éngzzd ] F2 74 - 74,0 -603 - Y
) 1RR ' N1 79 79,0 - -578 423 N
N2 80 - 80,0 -603 409 Y
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’o\lfoé 5E|1?’ 112‘(1)525E Increasing Curvature Test “IC” Fa:zvrje/\ljlgttﬁﬁg?lk 114 NORD
Mobilitat
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF =F Vo VBA VTD Aymax pBA D
v‘Z’ﬁ_"?;'JEd. ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer S52 (DV1-4)
F1 44 - - -410 - N
28/2M_INL - F2 45 - 47,5 -561 - Y
Ljéz(m N N1 44 43,9 - -371 664 N
N2 45 ~ 44,5 -329 675 Y
F1 46 - - -360 - N
4S/2M - F2 47 - 47.7 -561 - Y
L_13-$D \ N1 49 48,7 - -440 739 N
N2 50 ~ 49,7 -405 760 Y
Config OFF = F Vo VBA VD Aymax PBA TD
vi’ﬁ.”?;'JnDd. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S52_SIM (DV1-4)
F1 55 - - -495 - N
25/2M i F2 57 - 56,0 -541 - Y
|__1é)T(D \ N1 69 68,0 - -396 524 N
N2 70 - 69,0 -476 581 Y
F1 64 - - -598 - N
2S/2M i F2 66 - 65,0 -621 - Y
Ujé)éD \ N1 78 77,0 - -484 271 N
N2 79 - 78,1 -593 281 Y
F1 55 - - -495 - N
2S/2M F F2 57 - 56,0 -541 - Y
|__Xs-}D \ N1 70 69,0 - -366 525 N
N2 71 - 70,0 -487 514 Y
F1 64 - - -598 - N
2S/2M i F2 66 - 65,0 -621 - Y
ungD \ N1 78 77,0 - -484 291 N
N2 79 - 78,1 -583 290 Y
F1 55 - -- -495 - N
2S/(2Ii/IV2D)AR ] F2 2 - 56,0 -538 - M
|_1_ ES)-TXD " N1 68 68,0 - -482 132 N
N2 69 - 69,0 -490 130 Y
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobilitit TGV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VTD ymax pBA TD
Vzg”é-o'r?d ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer S52_SIM (DV1-4)
- F1 64 - - -598 - N
(DV2)
28/2M_DAR F2 65 - 65,0 -622 - Y
u1 %‘%‘D N1 77 77,0 - -508 120 N
_ N
N2 78 - 78,0 -586 117 Y
- F1 55 - - -495 - N
(DV2)
28/2M_DAR F2 56 - 56,0 '539 - Y
LX'S1TDD N1 68 68,0 - -424 131 N
_ N
N2 69 - 69,0 -490 130 Y
i F1 64 - - -598 - N
(DV2)
28/2M_DAR F2 65 - 65,0 -622 - Y
UX-S1'II?D N1 77 77,0 - -503 133 N
_ N
N2 78 -- 78,0 -591 126 Y
F1 55 - - -495 - N
F
43{/22 M F2 56 - 56 -541 - Y
L STD N N1 69 68,9 - -363 529 N
N2 70 - 70,0 -488 552 Y
F1 64 - - -598 - N
F
4S/2M F2 65 -- 65,0 -621 -- Y
1-2
U_STD N N1 7 77,0 - -485 271 N
N2 78 - 78,0 -585 284 Y
F1 55 - - -495 - N
(DV2) F
4S/2M F2 56 - 56 -539 - Y
2 N1 68 68,0 - 392 87 | N
_ N
N2 69 -- 69,0 -483 542 Y
- F1 55 - - -495 - N
(DV2)
4S/2M F2 56 - 56 -539 - Y
LfR N1 68 68,0 - -411 480 N
_ N
N2 69 -- 69,0 -490 491 Y
4S/3M . F1 55 - - -495 - N
1-3 F2 57 - 56,0 -539 - Y
L_STD N N1 69 68,0 - -420 524 N
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und Mobilitat
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No. EB194_2E
of 25.11.2025

Appendix 6
TUVNORD

Increasing Curvature Test “IC”

Mobilitat
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF =F Vo VBA VTD Aymax PBA TD
v‘Z’ﬁ."?;'JnDd. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S52_SIM (DV1-4)
N2 70 - 69,0 -492 537 Y
F1 64 - - -598 - N
4S/3M i F2 66 - 65,0 -621 - Y
u_1é3+D \ N1 77 76,0 - -513 285 N
N2 78 - 77,0 -589 299 Y
F1 55 - - -495 - N
4S/3M i F2 57 - 56,0 -539 - Y
L_39:.'1I'D \ N1 70 69,0 - -481 441 N
N2 71 - 70,1 -636 550 Y
F1 64 - - -598 - N
4S/3M i F2 66 - 65,0 -621 - Y
u_3é1TD \ N1 77 76,0 - -511 278 N
N2 78 - 77,0 -585 298 Y
Config OFF=F Vo VA VD Aymax PBA TD
v‘Z’ﬁ."?;'JnDd. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S52_SIM (crypto)
F1 55 - - -496 - N
4S/2M i F2 56 - 56 -541 - Y
L_13-2TD \ N1 68 67,96 - -405 502 N
N2 69 - 68,97 -488 555 Y
F1 64 - - -599 - N
4S/2M - F2 65 - 65 -621 - Y
u_1§?rD \ N1 77 77,02 - -486 379 N
N2 78 - 78,06 -660 TP Y
Config OFF =F Vo VBA V1D Aymax PBA TD
viﬁ.n?icjr?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S53 (DV1-4)
F1 44 - - -390 - N
25/2M i F2 45 -~ 46 -488 - Y
X-1-X
L STD N N1 48 47,8 - 256 213 N
N2 49 - 48,6 273 246 Y
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobviitst  TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VD Aymax PBA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer S53 (DV1-4)
. F1 58 - - -249 - N
2S/2M F2 59 - 59,6 -592 - Y
X-1-X
U_STD N N1 65 65,4 - -447 429 N
N2 66 - 66,2 -515 440 Y
. F1 44 - - -390 - N
23;?'\14_)1 NL F2 45 - 46 -488 - Y
L_STD N N1 46 46,4 - -310 645 N
N2 47 - 46,7 -402 647 Y
. F1 44 - - -390 - N
43/)%'\14_2' NL F2 45 - 46 -488 - Y
L_STD N N1 45 45,7 - -365 649 N
N2 46 - 46,1 -336 644 Y
. F1 44 - - -398 - N
4S/3M F2 45 - 45 -479 - Y
3-1-X
L_STD N N1 49 48,8 - -360 657 N
N2 50 - 49,9 279 656 Y
. F1 58 - - -249 - N
2843)'? F2 59 - 59,6 -592 - Y
U_STD N N1 66 66,5 - 518 391 N
N2 to high - - - - Y
- F1 44 - - -398 - N
gsfl\zfl F2 45 -~ 45 -479 - Y
L_STD N N1 47 47,2 -- 329 610 N
N2 49 - 48,9 430 625 Y
. F1 44 - - -398 - N
63823'\;' F2 45 - 45 -479 - Y
L_STD N N1 53 53,4 -- 330 531 N
N2 54 - 53,7 290 521 Y
F1 44 - - -398 - N
S53 DV1-4 F
6S4M F2 45 - 45 -479 - Y
1-2-4 N1 53 52,9 - 170 442 N
L STD N
N2 54 - 53,4 260 477 Y
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Fahrzeugtechnik
Nfoz. 5E?11 ggEZSE Increasing Curvature Test “IC” und Mobviitst  TUV INORD
orzo.11. Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VTD ymax pBA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer S53 (DV1-4)
F1 44 - - -398 - N
S53 DV1-4 F
6S4M F2 45 - 45 -479 - Y
4-1-2 N1 47 46,9 - 300 441 N
L STD N
N2 48 - 47,2 340 433 Y
Config OFF=F Vo VBA VD 8ymax PBA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer S53_SIM (DV1-4)
- F1 49 - - -410 - N
2S/2M F2 50 -~ 50,0 -443 —~ Y
X-1-X
L_STD N N1 62 62,1 - -331 445 N
N2 63 - 63,1 -410 503 Y
- F1 77 - - 618 - N
25/2M F2 78 - 78,1 -715 - Y
X-1-X
U_STD N N1 82 81,85 - -579 213 N
N2 83 - 82,0 -740 290 Y
- F1 49 - - -410 - N
2T342)'\é| F2 50 - 50,0 -443 - Y
L STD § N1 62 62,1 - -335 480 N
N2 64 - 63,1 -416 508 Y
- F1 77 - - 618 - N
2T842)'\é| F2 78 - 78,1 -715 - Y
U_STD § N1 82 81,0 - 576 292 N
N2 83 - 82,0 -628 285 Y
- F1 49 - - -410 - N
2><S/12¥ F2 50 - 50,0 -443 - Y
L sTD § N1 63 62,1 - -334 479 N
N2 64 - 63,1 -413 510 Y
- F1 77 - - 618 - N
25/2M F2 78 - 78,1 -715 - Y
X-1-T
U_STD N N1 82 81,9 - -586 220 N
N2 83 - 82,0 -628 285 Y
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2#02'5'5_?1123525 Increasing Curvature Test “IC” Fa:zvrje/\ljlgttﬁﬁg?lk UV m
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VTD Aymax PBA TD
V:gﬁ%o'r?d. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer S53_SIM (DV1-4)
F1 49 - - -410 - N
‘;“3/1224 i F2 51 - 50,0 -443 - Y
L _STD N N1 63 62,1 - -331 449 N
N2 64 - 63,1 -409 510 Y
F1 77 - - 618 - N
43/2M i F2 78 - 78,1 -715 - Y
X-1-2
U_STD N N1 82 81,9 - -587 219 N
N2 83 - 82,0 -513 124 Y
F1 49 - - -410 - N
‘?3343)'\(/' i F2 50 - 50,0 -443 - Y
L_STD N N1 61 61,0 - -329 439 N
N2 62 - 62,1 -410 458 Y
F1 77 - - 618 - N
4S/3M i F2 78 - 78,1 -715 - Y
3-1-X
U_STD N N1 81 81,0 - -577 211 N
N2 82 - 81,6 -647 320 Y
F1 49 - - -410 - N
4S/3M " F2 50 - 50,0 -443 - Y
3|__1|:|)_( N1 62 62,0 - -341 449 N
N N2 63 - 63,1 -421 458 Y
F1 49 - - -410 - N
4S/3M i F2 50 -~ 50,0 -443 - Y
I:_%jR-)I-'\E N1 61 61,0 - -330 436 N
N N2 62 - 62,1 -414 459 Y
F1 49 - - -410 - N
‘gS)/f':/l i F2 50 - 50,0 -443 - Y
L_STD N N1 61 61,0 - -329 439 N
N2 62 - 62,1 -410 458 Y
F1 77 - - -618 - N
4S/3M i F2 78 - 78,1 -715 - Y
Ug_-é#D N N1 81 81,0 - -577 211 N
N2 82 - 81,6 -647 320 Y
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobviitst  TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer - HALDEX BRAKE PRODUCTS Ltd.
Config OFF =F Vo VBA VTD Aymax PBA TD
v‘Z’ﬁ"EJnDd ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer S53_SIM (DV1-4)
- F1 49 - - -410 - N
413>/(3'\3/| F2 50 - 50,0 -443 - Y
L_STD N N1 63 62,1 - -338 439 N
N2 64 - 63,1 -414 455 Y
- F1 77 - - -618 - N
413>/(3g/| F2 78 - 78,1 718 - Y
U_STD N N1 81 80,9 - -592 230 N
N2 82 - 81,7 -513 305 Y
- F1 49 - - -410 - N
‘;(3/13g/| F2 50 - 50,0 -442 - Y
L_STD N N1 63 62,1 - -340 450 N
N2 64 - 63,1 -419 462 Y
- F1 77 - - -618 - N
‘;53/13'\34 F2 78 - 78,1 718 - Y
U_STD N N1 81 80,9 - -589 226 N
N2 82 - 81,7 -684 310 Y
- F1 49 - - -410 - N
(DV2)
48/4M F2 50 - 50,0 '443 - Y
L4-;'T>é N1 61 61,0 - -328 431 N
| N
N2 62 - 62,1 412 464 Y
F1 77 - - -618 - N
(DV2) F
4S/4M F2 78 - 78,1 -71 5 == Y
U4-;'TXD N1 80 80,0 - -566 233 N
R N
N2 81 - 80,9 -662 340 Y
- F1 49 - - -410 - N
DV2
4(13/4,\% F2 50 - 50,0 -443 - Y
L4-§'}1D N N1 62 62,1 - -331 421 N
- N2 64 - 63,1 -398 455 Y
- F1 77 - - 618 - N
DV2
4(13/4|\3| F2 78 - 78,1 715 - Y
U4-)S<'-I'1D N N1 82 81,9 - -562 241 N
- N2 83 - 82,8 -689 310 Y
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobviitst  TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA V1D 8ymax peA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer S53_SIM (DV1-4)
F1 49 - - -410 - N
(DV2) F
4S/4M F2 50 - 50,0 -443 - Y
1-X-4 N1 62 62,1 - -350 376 N
L_STD N
N2 63 - 63,1 -418 379 Y
F1 77 - - 618 - N
(DV2) F
4S/4M F2 78 - 78,1 -718 - Y
1-X-4 N1 81 81,0 - -508 312 N
U_STD N
N2 82 - 81,9 -594 307 Y
F1 49 - - -410 - N
(DV2) F
4S/4M F2 50 - 50,0 -443 - Y
X-1-4 N1 62 62,1 - -350 376 N
L_STD N
N2 63 - 63,1 -418 379 Y
F1 77 - - 618 - N
(DV2) F
4S/4M F2 78 - 78,1 -718 - Y
X-1-4 N1 81 81,0 - -508 312 N
U_STD N
N2 82 - 81,9 -594 307 Y
Config OFF=F Vo VBA V1D 8ymax pesA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer S53_SIM (crypto)
- F1 49 - - -410 - N
4S/3M F2 50 - 50 -443 - Y
X-1-3
L _STD N N1 62 62,0 - -350 465 N
N2 63 - 63,1 -418 483 Y
- F1 77 - - 618 - N
4S/3M F2 78 - 78,1 718 - Y
X-1-3
U_STD N N1 80 80,0 - -609 258 N
N2 81 - 81,0 -658 252 Y
- F1 49 - - -410 - N
2S/2M F2 50 - 50 -444 - Y
X-1-X
L_STD N N1 61 61,0 - -325 426 N
N2 62 - 62,0 -411 475 Y
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobilitit TGV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VTD Aymax psA TD
Sens. ID ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Veh. Cond.
Trailer S53_SIM (crypto)
- F1 77 - - 618 - N
2S/2M F2 78 - 78,1 -715 - Y
X-1-X
U_STD N N1 80 80,0 - -613 216 N
N2 81 - 81,01 -638 259 Y
- F1 45 - - -363 - N
2S/2M F2 46 - 46 -402 - Y
X-1-X
L_HCG N N1 57 57,0 - -332 588 N
N2 58 - 58,0 -349 575 Y
- F1 59 - - -517 - N
28/2m F2 60 - 60,0 -529 - Y
X-1-X
L LCG N N1 70 69,6 ~ -415 620 N
N2 71 - 70,5 -515 670 Y
- F1 50 - - -437 - N
2S/2M F2 51 - 51,0 -480 - Y
X-1-X
L_LWB N N1 62 62,1 - -342 425 N
N2 63 - 63,1 -418 483 Y
. F1 49 - - -410 - N
2S/2M F2 50 - 50,0 -433 - Y
X-1-X
L_SWB N N1 61 61,0 - -314 399 N
N2 62 - 62,0 -405 458 Y
SconﬁlgD OFF=F Vo VBA VTD Aymax psA TD
ens. = km/h km/h km/h m kPa
Veh. Gond. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer F32L_SIM (DV1-4)
. F1 58 - - -539 - N
4%/3;'\/' F2 59 -~ 59,0 -585 —~ Y
L STD N N1 72 71,1 - -413 582 N
N2 73 - 72,1 -521 553 Y
. F1 70 - - -640 - N
4%/3;'\/' F2 71 -~ 71,0 -696 —~ Y
U_STD N N1 78 77,8 -- -525 279 N
N2 79 - 78,7 -600 284 Y
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Fahrzeugtechnik
Nfo. EB194_2E Increasing Curvature Test “IC” und Mobviitst  TUV INORD
of 25.11.2025 Mobilitét
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VTD ymax pBA TD
v‘Z’ﬁ"EJnDd ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer F32L_SIM (DV1-4)
- F1 58 - - -539 - N
DV2
4(18/4|\3I F2 59 - 59,0 -585 - Y
] 48-1TD N N1 72 72,1 - -445 572 N
- N2 73 - 73,0 -526 605 Y
- F1 70 - - -640 - N
DV2
4(18/4|\3I F2 71 - 71,0 -696 - Y
y 4é1TD N N1 78 77,8 - -523 285 N
- N2 79 - 78,7 -590 298 Y
- F1 58 - - -539 - N
DV2
4(18/4|\3I F2 59 - 59,0 -585 - Y
] ‘g\}vs N N1 72 72,1 - -467 558 N
- N2 73 - 73,0 -518 598 Y
- F1 58 - - -539 - N
DV2
4(13/4|\3| F2 59 - 59,0 -585 - Y
. ?_-\)VB N N1 72 72,1 - -435 587 N
- N2 73 - 73,0 -523 602 Y
Config OFF=F Vo VBA V1D 8ymax pesA TD
v‘Z’ﬁ"EJnDd ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer F32L_SIM (crypto)
- F1 58 - - -570 - N
4i/:M F2 59 - 59 -582 - Y
L_SWB N N1 71 71,1 - -447 547 N
N2 72 - 72,1 -519 568 Y
- F1 58 - - -534 - N
4i/:M F2 59 - 59 -579 - Y
L LWB N N1 74 73,9 - -406 562 N
N2 75 - 74,9 -522 596 Y
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’o\lfoé 5E|1?’ 112?)52;5 Increasing Curvature Test “IC” Fa:zvrje/\ljlgttﬁﬁg?lk 114 m
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF =F Vo VBA VTD Aymax pBA D
v‘Z’ﬁ_"?;'JEd. ON =N (km/h) | (km/h) (km/h) (mg) (kPa)
Trailer F33_SIM (DV1-4)
F1 60 - -- -527 - N
4S/3M - F2 61 - 61,1 -551 - Y
3-1-X
L_STD \ N1 71 70,7 -- -382 556 N
N2 72 - 72,2 -505 579 Y
F1 77 - - -637 - N
4S/3M F F2 78 -- 77,9 -661 -- Y
U?i;-'I?(D N N1 88 87,9 -- -629 203 N
N2 89 - 88,6 -642 210 Y
F1 60 - -- -530 - N
4S/3M F F2 61 -- 61,1 -558 -- Y
3-X-1
L STD \ N1 70 69,6 -- -397 555 N
N2 71 - 70,8 -498 527 Y
F1 77 - -- -637 - N
4S/3M - F2 78 - 77,9 -661 - Y
U?’_-ic;(?D \ N1 87 86,9 -- -612 244 N
N2 88 - 87,9 -702 209 Y
F1 60 - - -527 - N
4S/4M i F2 61 - 61,1 -551 - Y
4-1-X
L_STD \ N1 72 72,2 -- -388 604 N
N2 74 -- 73,5 -499 652 Y
F1 77 - - -637 - N
4S/4M F F2 78 -- 77,9 -661 -- Y
U4_-;-'I2(D N N1 87 86,9 -- -602 230 N
N2 88 - 87,9 -612 232 Y
F1 60 - - -530 - N
4S/4M i F2 61 - 61,1 -558 - Y
L4_-§1-'1|:) N N1 71 70,8 -- -435 542 N
N2 72 - 72,2 -504 555 Y
F1 77 - - -637 - N
4S/4M F F2 78 -- 77,9 -661 -- Y
U4_-)S('-I'1D N N1 88 87,9 -- -597 207 N
N2 89 -- 88,6 -619 211 Y
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VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Config OFF=F Vo VBA VTD Aymax PBA TD
v“Z’ﬁ."?:'JnDd. ON =N (km/h) (km/h) (km/h) (mg) (kPa)
Trailer F33_SIM (crypto)
F1 60 - - -527 - N
43343)'\(" " F2 61 - 61,09 -552 - Y
L_STD N N1 71 70,62 - -435 563 N
N2 72 -- 71,95 -507 585 Y
F1 77 - - -637 - N
43343)'? - F2 78 - 77,85 -661 - Y
U _STD N N1 88 87,8 - -617 212 N
N2 89 -- 88,85 -623 213 Y
1.21 Conclusion (main test resulits)

The increasing curvature manoeuvre shows the ability of the EB+4.0 Stability to adapt to
steadily increasing lateral acceleration due to reducing radius with near constant speed,
and to intervene with automatically commanded braking in a timely manner.

The vehicle tests and simulated tests both show that the EB+4.0 Stability intervenes to
improve the roll stability of the combination in an appropriate manner with all EBS and ve-
hicle configurations tested. It was demonstrated in all cases that the manoeuvre could be
entered at higher speed without a touch-down with the system on than with the system off

(Vo ON > Vo OFF).

In the unladen condition the critical speed of the real test vehicle to roll-over reached a level
where performing the tests became unsafe at the test track. In these cases, the real driving
manoeuvres were not performed. Those results were also confirmed with the simulator.

Furthermore, the new tests laden and unladen performed with the new microcontrol-
ler with crypto peripheral features demonstrate an equivalence of performance to the
previous EB+4.0.
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Fahrzeugtechnik
No. EB194_2E Description of Test Procedures und Mobiiitast TV NORD
of 25.11.2025 Mobilitat

VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 7: Description of Test Procedures

The following tests were used for the purpose of evaluating the roll-over control function
within the EB+ 4.0 Stability.

1. Circle Test (Constant Radius) “CR”
1.1 Test condition / procedure

The vehicle navigates a constant radius circle at gradually increasing speed until either the
vehicle rolls onto its outrigger wheels (‘touch-down’) or the roll-over control makes a trailer
brake intervention to retard the combination. The test is performed with system on and off.
The motor vehicle navigates the outside of a 20 m radius, giving a radius to the centre of
the cab of approximately 21.25 m. The effective radius followed by the centre of the trailer
bogie depends on vehicle type, dimensions and speed.

Figure CR

1.2 Acceptance criteria

The test is deemed to have passed when, with the system on, the roll-over control makes
a brake intervention at a lower speed than the speed at which a touch-down occurs with the
system off. Since the radius is relatively small, the lateral acceleration increases rapidly with
speed. The speed difference between brake intervention and touch-down can therefore also
be small in this case.
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Fahrzeugtechnik
No. EB194_2E Description of Test Procedures und Mobilitst  TUV INORD
of 25.11.2025 Mobilitat
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Increasing Curvature Test “IC”
Test condition / procedure

Although the drive test procedure “Increasing Curvature Test” (IC) is not a defined ISO test
procedure, it is widely used and accepted for evaluation of high dynamic lateral vehicle reac-
tions, especially for the testing of roll-over.

The increasing curvature manoeuvre is a form of ‘J’ turn. The vehicle enters the manoeuvre in
a straight line and then traverses a marked roadway that tightens progressively to a 50 m radius.
The vehicle heading at the exit of the manoeuvre is 180 degrees from the start heading.

The increasing curve / reducing radius is defined by a set of co-ordinates,

For the simulated driving manoeuvres the trace programmed is shown in Figure IC and Table
IC below. The real vehicle tests were performed on the Bruntingthorpe Airfield and Proving
Ground. The available test track did not allow to replicate this ideal trace. The trace used instead
is shown in figure and table "Bruntingthorpe Increasing Curve". The radius reduces from straight
ahead to 30 m before opening up again to stop the combination safely before the end of the
track.

Still, the vehicle behaviour and stability system behaviour were basically equivalent. For the
evaluation of system behaviour in real driving and simulated tests, the same criteria were used.
The real vehicle did not reach the high speeds of the simulated tests. Still, with system on, the
entrance speed could be raised, at least moderately.

This test is representative of a typical motorway exit. The manoeuvre can be entered safely at
high speed, but the roll risk increases as the radius reduces. The test is performed with the
system on and off in order to demonstrate that the roll-over control can detect the increasing
risk and makes a trailer brake intervention to retard the combination.

The system off tests are performed by entering the manoeuvre at a set speed (entrance
speed) and then attempting as far as possible to maintain that speed until either the end of the
marked roadway or touch-down of an outrigger wheel. This may, for instance, be achieved by
use of the cruise control.

The system on tests are performed by entering the manoeuvre at the entrance speed and
then attempting as far as possible to maintain that speed until either the end of the marked
roadway or the first application of the brakes by the roll-over control.
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Figure IC
X-Y co-ordinates [m] of the increasing curvature manoeuvre
X Y X Y
1 0 0 16 66.8 88.9
2 0.3 8 17 74.7 90.3
3 1.3 15.9 18 82.6 90.9
4 29 23.8 19 90.6 90.6
5 5.2 31.4 20 98.6 89.5
6 8.1 38.9 21 106.3 87.5
7 11.6 46.1 22 113.7 84.6
8 15.7 52.9 23 120.8 80.9
9 20.5 59.4 24 127.4 76.3
10 25.7 65.4 25 133.3 7
11 31.5 70.9 26 138.6 64.9
12 37.8 75.8 27 142.9 58.2
13 44.6 80.1 28 146.3 51
14 51.7 83.8 29 148.7 43.3
15 591 86.7 30 149.9 354
31 150 31.8
Table IC
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2‘&:?:2355 Description of Test Procedures Fa:zvrje/\ljlgttﬁﬁg?lk UV NORD
Mobilitat
VSF-System : EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Bruntingthorpe Increasing curve
(Measured)
140
X y
120 0 0
6,12 29,75
100 12,82 53,39
19,7 70,58
28,33 88,62
o 80 40,17 105,16
§ 57,23 116,9
60 66,49 119,16
79,21 118,54
20 87,63 115,4
95,45 109,28
103,11 97,23
20 108,1 77,22
110 60,31
0
0 20 40 60 80 100 120
Meters
2.2 Acceptance criteria

The test is deemed to have passed when the roll-over control detects impending roll-over
and makes a trailer brake intervention, slowing the combination to a speed below the lowest
touch-down speed that was recorded with the system off.

The highest entrance speed, vo, without a touch-down is recorded for system on and off
and it is demonstrated that Vo oN > Vo ofFfr.*
Some of the test vehicles reached very high tipping speeds when unloaded and with the

system switched on. These speeds could not be reached safely on the available test track.
The practical performance of tests in the unloaded state was therefore dispensed with.
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Fahrzeugtechnik
lglf02.5El1311 ggEZSE Comparison DV1-4 vs. DV2 vs. und Mobvilitst  TUV INORD
" . Crypto Mobilitat
VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 8: Comparison DV1-4 vs. DV2 vs. Crypto

The tests (real vehicle and simulation) conducted for this report were performed with differ-
ent hardware levels (DV1-4, DV2) as well as with the new microcontroller with crypto
peripheral features. Main differences between DV1-4 and DV2 are:

e body material (aluminium vs. plastic, same modulator dimensions)
¢ solenoid physical port orientation (same performance specification)
e solenoid driver circuit (same circuit architecture)

Influence on the test results is not expected. For demonstration of equivalent performance,
some tests were repeated with DV2 and Crypto layouts with different trailer types and con-
figurations. The results are listed in the tables in the respective Appendix and marked with
the hardware level. The results show a high level of agreement, so that the hardware levels
can be considered equivalent with regard to these tests.
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Fahrzeugtechnik
lglf02.5El1311 ggEZSE EB+ Previous Generation und Mobilitst TGV NORD
U Replacement Mobilitat
VSF-System . EB+ 4.0 Stability
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 9: EB+ Previous Generation Replacement
1 Introduction

Haldex EB+ 4.0 uses a new modulator architecture in comparison with the previous EB+
Generations 1, 2 and 3. Haldex authorises the replacement of EB+ Gen 1, 2 or 3 with EB+
4.0 on a trailer subject to the following limitations —

e The installed wheel speed sensor and modulator configuration must be replaced
like-for-like e.g. 4S/2M with 4S/2M, except for 4S/2M ASC which must be replaced
with 4S/3M;

e Both master (2M) and slave (1M) units must be replaced in the case of 3M configu-
rations;

e Delivery pipe / tube length limitations must be respected as per the manufacturer’s
ABS information document GS0652;

o All electrical cables that connect directly to master and slave units must be replaced,;

o Park/ shunt and associated valve(s) must be replaced as necessary with EB+ 4.0
compatible part numbers as shown in Appendix 1 of the ABS manufacturer’s infor-
mation document GS0652;

e A response time test must be carried out in accordance with UN R13.

Refer to manufacturer’s installation guide 006 300 052_EN for further information.
2 Evaluation

Many countries require within the approval process of a vehicle that the braking system
complies with the UN-Regulation No. 13. This requirement is addressed to the vehicle man-
ufacturer. For demonstration of compliance with the provisions of an anti-lock system, the
vehicle manufacturer may utilise a Test Report alike the one presented here (i.e. Test Re-
port EB128 for braking system EB+ Generation 3).

It can therefore be assumed that a registered vehicle has an approved braking system.

If the new generation of the braking system is to be used for future vehicles, the existing
approval must be adapted or a new one applied for.

If this has been done and a vehicle is to have an earlier generation of the braking system
replaced by the current one in the event of repair, this is a transfer from one approved
condition to another, provided that

e The subject trailer and it's configuration is in the scope of this Test Report

e All components of the braking system are covered by this Test Report or shall be
replaced respectively

e The installation conditions of the brake system manufacturer are fulfilled.

The roll-over control does not have higher requirements to reservoir capacity and response
time than an anti-lock braking system. Therefore, for the replacement of former EB+ Gen-
erations by EB+ 4.0, no additional comparison test or verification procedure than mentioned
in the TUV NORD Report EB192 is required.
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System Schematics EB + 4.0 @

1M Slave EBS rear facing
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Inloader front facing
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System Schematics EB + 4.0

Inloader rear facing
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System Schematics

EB + 4.0
Semi trailers / Centre axle trailers
EBS front facing
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Application Notes

i
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Key
N1 - Slave ECU’s is mounted to EPRV 2. Directly controlled wheels connected to EPRV2 cannot be lifted.
Other anti-lock configuration that utilise 1M systems to form part of a 3M or 4M system may allow 1M Slave EBS
wheels directly connected to EPRV2 to be lifted depending on the installation.
N2 — Wheel sensor to EPRV relationship must be maintained.
N3 - Pipe lengths see Appendix 2. 2 € EPRV

Innovative Vehicle Solutions

Slave CAN (S-CAN)
connector side

2021



System Schematics EB + 4.0

Semi trailers / Centre axle trailers

EBS rear facing
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Application Notes

N1 - Slave ECU’s is mounted to EPRV 2. Directly controlled wheels connected to EPRV2 cannot be lifted.
Other anti-lock configuration that utilise 1M systems to form part of a 3M or 4M system may allow
wheels directly connected to EPRV2 to be lifted depending on the installation.

N2 — Wheel sensor to EPRV relationship must be maintained.

N3 - Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics
Semi trailers / Centre axle trailers
EBS front facing
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.

N3 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers
recommendations.

N4 — Wheel sensor to EPRV relationship must be maintained.

N5 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0 @

Semi trailers / Centre axle trailers

EBS rear facing
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Application N
pplication Notes Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS
N3 — Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers Power-A (PWRA)
recommendations. connector side

N4 — Wheel sensor to EPRV relationship must be maintained.
N5 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Semi trailers / Centre axle trailers

EBS front facing
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Application Notes
pp Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 - Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS
N3 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers
recommendations. 22
N4 — Wheel sensor to EPRV relationship must be maintained. 21 EPRV
N5 — Pipe lengths see Appendix 2. L= 1 DE—

-

Power-A (PWRA)
connector side
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System Schematics EB + 4.0 @

Semi trailers / Centre axle trailers

EBS rear facing
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Application Notes
pp Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 - Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS
N3 — Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers Power-A (PWRA)
recommendations. connector side
N4 — Wheel sensor to EPRV relationship must be maintained.
N5 — Pipe lengths see Appendix 2.
21 <
22 EPRV
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w EB + 4.0 System Schematics

Semi trailers / Centre axle trailers

Premium EBS front facing
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Application Notes Key
N1 - Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22. Either (One at a time)
directly controlled axle may be a lift axle. 2M Master EBS
N2 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers
recommendations. 22 e
N3 — Wheel sensor to EPRV relationship must be maintained. 21 EPRV
N4 — Pipe lengths see Appendix 2. !

-

Power-A (PWRA)
connector side
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System Schematics EB + 4.0

Semi trailers / Centre axle trailers

Premium EBS rear facing
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Application Notes Key
N1 - Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22. Either (One at a time)
directly controlled axle may be a lift axle. 2M Master EBS
N2 — Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers Power-A (PWRA)
recommendations. connector side
N3 — Wheel sensor to EPRV relationship must be maintained.
N4 — Pipe lengths see Appendix 2.
21 <
22 EPRV
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w EB + 4.0 System Schematics

Semi trailers / Centre axle trailers

EBS front facing

Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS Select Low Valve
N3 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers
recommendations. Select Low Valve (SLV) can be used on steer axles. 22 €
N4 — Wheel sensor to EPRV relationship must be maintained. 21 EPRV @4_ Sy
N5 — Pipe lengths see Appendix 2. &= 1 E—

-

Power-A (PWRA)
connector side
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System Schematics EB + 4.0

Semi trailers / Centre axle trailers

EBS rear facing

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.

N3 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers
recommendations. Select Low Valve (SLV) can be used on steer axles.

N4 — Wheel sensor to EPRV relationship must be maintained.

N5 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Semi trailers / Centre axle trailers

EBS front facing
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Application Notes
PP Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 - Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS Select Low Valve
N3 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers & Relay Valve
recommendations. Select Low Valve (SLV) can be used on steer axles. Furthermore, Relay can be 22 e
used to improve response time when SLV is installed. 21 EPRV @4_ Sy
N4 — Wheel sensor to EPRV relationship must be maintained. | £ ] je—

N5 — Pipe lengths see Appendix 2. _T_‘ Relay

Power-A (PWRA)
connector side
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System Schematics EB + 4.0

Semi trailers / Centre axle trailers

EBS rear facing

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.

N3 - Any axle may be a command steered axle. Self steer axles are subject to axle manufacturers
recommendations. Select Low Valve (SLV) can be used on steer axles. Furthermore, Relay can be
used to improve response time when SLV is installed.

N4 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.

N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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EB + 4.0 System Schematics

Semi trailers / Centre axle trailers

Premium EBS front facing

Application Notes
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Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being 2M Master EBS 1M Slave EBS

sensed.
N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle. 22
N4 - Slave ECU is mounted to EPRV 2. 71 EPRV | 2 fe——EPRY
N5 — Sensed wheels connected to EPRV 2 can be lifted. & 1 D -
N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.
N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations. | |

N8 — Wheel sensor to EPRV relationship must be maintained.

N9 — Pipe lengths see Appendix 2. Power-A (PWRA)

connector side
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System Schematics EB + 4.0

Semi trailers / Centre axle trailers

Premium EBS rear facing
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Application Notes
PP Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being 2M Master EBS 1M Slave EBS
sensed. Power-A (PWRA) Slave CAN (S-CAN)
N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle. connector side connector side
N4 — Slave ECU is mounted to EPRV 2.
N5 — Sensed wheels connected to EPRV 2 can be lifted.
N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.
N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations. 21 EPle 2 EPRV
N8 — Wheel sensor to EPRV relationship must be maintained. 22
N9 — Pipe lengths see Appendix 2.
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EB + 4.0
Semi trailers / Centre axle trailers
Premium EBS front facing
| |
"1 o' I YOO 1 o00"

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being
sensed.

N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle.

N4 — Slave ECU is mounted to EPRV 2.

N5 — Sensed wheels connected to EPRV 2 can be lifted.

N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.

N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations.

N8 — Wheel sensor to EPRV relationship must be maintained.
N9 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0

Semi trailers / Centre axle trailers

Premium EBS rear facing
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Application Notes
pp Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being 2M Master EBS 1M Slave EBS
sensed. Power-A (PWRA) Slave CAN (S-CAN)
N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle. connector side connector side
N4 — Slave ECU is mounted to EPRV 2.
N5 — Sensed wheels connected to EPRV 2 can be lifted.
N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.
N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations. 21 EPle 2 EPRV
N8 — Wheel sensor to EPRV relationship must be maintained. 22
N9 — Pipe lengths see Appendix 2.
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EB + 4.0

Semi trailers / Centre axle trailers

Premium EBS front facing
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Application Notes

N1 -
N2 -

N3 -

Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being
sensed.

When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle.

N4 — Slave ECU is mounted to EPRV 2.
N5 — Sensed wheels connected to EPRV 2 can be lifted.

N6 —
N7 -
N8 -

Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.

Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations.

Wheel sensor to EPRV relationship must be maintained.

N9 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0

Semi trailers / Centre axle trailers

Premium EBS rear facing
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Application Notes
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N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being

sensed.

N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle.

N4 — Slave ECU is mounted to EPRV 2.
N5 — Sensed wheels connected to EPRV 2 can be lifted.

N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.
N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations. 21

N8 — Wheel sensor to EPRV relationship must be maintained.
N9 — Pipe lengths see Appendix 2.
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EB + 4.0

Full trailers

Premium EBS front facing

9
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being
sensed.

N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle.

N4 — Slave ECU is mounted to EPRV 2.

N5 — Sensed wheels connected to EPRV 2 cannot be lifted.

N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.

N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations.

N8 — Wheel sensor to EPRV relationship must be maintained.
N9 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0

Full trailers

Premium EBS rear facing
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted when only one axle is being
sensed.

N3 — When two axles sense EPRV's 21/22 either (one at a time) directly controlled axle may be a lift axle.

N4 — Slave ECU is mounted to EPRV 2.

N5 — Sensed wheels connected to EPRV 2 cannot be lifted.

N6 — Any axle without directly controlled wheels may be lifted subject to any restrictions listed above.

N7 — Any axle may be a command steered axle. Self steer axles are subject to manufacturer recommendations.

N8 — Wheel sensor to EPRV relationship must be maintained.
N9 — Pipe lengths see Appendix 2.
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