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PUBLISHABLE SUMMARY

Within Task 2.6 of WP 2 a procedure for achieving a parts type approval for a retrofit brake dust particle
filter was developed. To demonstrate that the retrofitted product does not negatively influence the
functionality and safety of the car, the following central aspects must be considered: 1. The
functionality of the brake must not be negatively influenced. 2. A visual inspection of the wear of the
brake pad and disk must still be possible. 3. The surrounding space must not be blocked to ensure the
free movement of other components. 4. The structural stability of the modified brake caliper holder
must be guaranteed. However, the brake dust removal efficiency is not relevant for the approval
process. Test procedures based on generally accepted test specifications were identified and put in a
test matrix. All steps were conducted in close discussion with the German motor transport agency KBA.
Furthermore, requirements for a test report, general responsibilities and the transferability between
countries are discussed.
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1. INTRODUCTION

Vehicles may only be put into operation on public roads if they are officially licensed for traffic. To
achieve this, a general operating license (ABE) must be issued for all vehicles produced in series. The
operating license issued for an individual vehicle based on the ABE is generally retained unless
modifications are made to the vehicle, e.g. such as retrofitting a brake dust filter. In this case, the
vehicle's operating license in principle expires. To avoid this, an additional type approval for the specific
vehicle part can be achieved. If the fitting instructions are observed, the operating license of the whole
vehicle does then not expire when the component is fitted.

Since 20 June 2025 the German Federal Motor Transport Authority (KBA) does not grant any new
national type approvals according to § 22 StVZO, but parts type approvals (TTG). However, this does
not affect the general processes for testing and achieving the approval so that all methods developed
within the project before that date are still valid.

The aim of Task 2.6 of WP 2 is to develop a general procedure how such a parts type approval for the
brake dust filter can be achieved. This shall be done in close discussion with the responsible authorities
for approval. The results are described in this deliverable.

1.1.PURPOSE AND TARGET GROUP

The purpose of the deliverable is to define a procedure to achieve a parts type approval for a brake
dust filter. One central target group are the manufacturers of brake dust filters and brakes, who need
to know which procedures that need to be fulfilled when placing a new product on the market.
Furthermore, technical surveillance associations typically conducting the actual approval process as
well as the motor transport authorities eventually granting the approval are addressed.

1.2.CONTRIBUTIONS OF PARTNERS

Table 1 Contribution of partners

PARTNER

SHORT NAME CONTRIBUTIONS

IUTA Lead the deliverable

TUV Nord Contact with KBA, proposals for test procedures, description of the

(IUTA subcontractor) procedures in an internal report

M+H Provision of technical drawings of the brake dust filter

25 Provision of technical drawings of the brake caliper holder, testing of effects
of the brake dust filter on temperature and stability
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2. OBJECTIVES AND EXPECTED IMPACT

2.1.0BJECTIVES

Vehicles may only be put into operation on public roads if they are licensed for traffic. For simplicity,
we consider in the following exemplarily the case of Germany. There, for vehicles produced in series,
a general operating license (in Germany Allgemeine Betriebserlaubnis, ABE) is issued to the
manufacturer following an inspection carried out at the manufacturer's expense. The operating license
issued for the individual vehicle based on the ABE is generally retained unless modifications are made
to the vehicle. In this case, the vehicle's operating license expires. To avoid this, a parts type approval
(in Germany Teiletypgenehmigung, TTG) for specific vehicle parts can be issued. The TTG in accordance
with § 22 of the German Road Traffic Licensing Regulations (StVZ0O) can be issued for parts that form
a technical unit and can therefore be treated separately in the approval procedure. If the fitting
instructions are observed, the vehicle-operating license does not expire when the component is fitted
to a vehicle.

2.2.EXPECTED IMPACT

The approval procedure will ensure that the vehicle is still safe to operate after installation of the brake
dust filter. Early publication of the standardized method allows manufacturers to prepare all necessary
information on time before requesting a general operating license. This will presumably facilitate the
introduction of retrofit brake dust filters to the market.

3. DESCRIPTION OF TECHNICAL/SCIENTIFIC ACTIVITIES

None of the project partners have experience in developing parts type approval procedures in
cooperation with motor transport agencies. Consequently, and in accordance with the DoA, IUTA first
published a call for tender for a subcontractor. The most economically feasible offer was provided by
TUV Nord in Essen, who were thus subcontracted by IUTA.

4. RESULTS AND DISCUSSION

4.1. PREREQUISITES FOR PARTS TYPE APPROVAL

In Germany, the KBA is responsible for issuing a TTG. The KBA provides information on decisions
already made with regards to the eligibility for approval or the test bases via a "red" and a "green" list.
The "Red List" includes vehicle parts or separate technical units for which no permits have yet been
issued. The causes can be both a lack of test criteria and contradictions with regards to the applicable
legal provisions. Any vehicle part that has been registered, but has not yet been approved, initially
appears on the Red List. The "Green List", on the other hand, contains all permit objects for which a
national permit has already been granted. The test criteria and principles to be applied are described.
A permit object can thus be transferred from the "Red List" to the "Green List" as eligible for approval
by describing the basis for the test.

The latest versions of these lists are available under the following links:
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https://www.kba.de/DE/Themen/Typgenehmigung/Zum Herunterladen/ErteilungTypgenehmigunge

n/rote liste xlsx de.html

https://www.kba.de/DE/Themen/Typgenehmigung/Zum Herunterladen/ErteilungTypgenehmigunge

n/gruene liste xlsx de.html

TUV Nord checked both lists of the KBA. As expected, there was not yet an entry for brake dust filters
on the green list, but there was one for brake dust particle filters for cars and trucks on the red list.
However, it was not marked that granting of a TTG has been generally refused for legal reasons. After
clarification with the KBA it was stated that there are no general objections for achieving a parts type
approval, but only the criteria for testing are still missing at the moment. Based on this, criteria for
testing were developed in the next step with the aim of defining a procedure, which generally allows
to transfer the brake dust filter from the Red List to the Green List.

4.2 .DESCRIPTION OF THE COMPONENTS TO BE APPROVED
The brake dust filtering system contains overall the following main features

B Brake carrier
B Filter frame

B Filter element

The filter frame will be mounted on the brake carrier of the brake caliper as shown in Figure 1 and
Figure 2. The filter frame contains the actual filter element for collecting the brake dust particles.
Consequently, the filter element is designed as wear part and regulated in the maintenance
requirements of the manufacturer.

Bremssystem (4)

Trager (3)

Halter (1)

Filterelement (2) Bremsscheibe (5)

Figure 1 Design concept with holder (1), filter element (2), carrier (3), brake system (4), and brake disk (5).
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Figure 2 Filter frame (green parts) and filter element (gray parts)

4.3.TEST CRITERIA AND PRINCIPLES

In order to obtain a TTG for an independent technical unit that is still on the "Red List", it is necessary
to develop general test principles. A particular problem here is that the filter element encloses the
entire brake disc and the cooling situation is changed. Furthermore, the attachment of the technical
unit changes the envelope of the wheel brake, which has an effect on the freedom of movement
between the brake and the rim. From the point of view of the provision, an existing type-approval of
a vehicle thus violates the legal acts of the wheel brake as well as the attachment of wheels and tires.
Furthermore, there is also the difficulty that the brake carrier, i.e. an existing component of the brake
caliper, has to be replaced, as mounting holes have to be made there.

B The brake dust filter must not negatively influence the function of the brake system.
B Asaformal requirement, the inspection of the brake pad wear must still be possible.
B All relevant distances in the installation space must be maintained.
|

The structural stability of the revised holder for the brake caliper must be guaranteed.

In consultation with the German Federal Motor Transport Authority (KBA), no requirements have been
defined for the particle removal efficiency of the brake dust filter system. Efficiency is therefore not
subject to testing and approval.

There are different standardized methods to address above-mentioned aspects in a test procedure.
The functionality of the brake can be tested and approved in accordance with the requirements of UN
Regulation No. 13. Here, the focus is particularly on fading, i.e. the reduction of braking power as the
temperature rises, as well as the hot braking effect, but the requirements from the building regulations
must also be checked here. The following aspects is of relevance:

B Point5.1.1.1: The brake system must be designed, constructed and installed in such a way that
the vehicle complies with the requirements of this Regulation under normal operating loads,
despite the vibrations that occur.

B Annex 4 Point 1.4 : Type-0 test (ordinary performance test with brakes cold)

B Annex 4 Point 1.5 : Type-l test (fade test)
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B  Annex 4 Point 1.7.2: Type-lll test (hot performance)

The state of wear of the wearing components of the service brake, e.g. brake pads and drums/discs
can be checked in accordance with UN R13 5.2.2.8.2. It shall be possible to easily assess the wear on
service brake linings from the outside or underside of the vehicle, without the removal of the wheels,
by the provision of appropriate inspection holes or by some other means. This may be achieved by
utilizing simple standard workshop tools or common inspection equipment for vehicles.

The clearances between the brake and the rim can be checked in the style of UN R 142 Point 5.2.1.3.
The space in which the wheel rotates must be large enough not to obstruct the movement of the wheel
when using the largest permissible tires and rim widths, considering the largest and smallest offset
within the limits of the vehicle manufacturer's maximum and minimum specifications for suspension
and steering. This shall be verified using the largest and widest tires, taking into account the
permissible dimensional tolerances (i.e. the maximum values) applicable to the respective designation
of the tire size as specified in the relevant UN Regulation.

For checking the structural stability of the holder, there are no standardized regulations, but it can be
demonstrated, for example by finite element method (FEM) calculations of a shaker test. Based on
these specifications, the test matrix presented in Table 2 was created. The proposed test criteria and
principles were discussed with the KBA and generally considered as suitable for achieving the parts
type approval.

Table 2 Test matrix for the parts type approval

DESCRIPTION TEST BASE REMARK / GOAL

1  Functionality of the brake

Tests without brake dust filter Comparison (Type 0-I-I-11) on
an inertia dynamometer test
UN R13 Annex 4 bench, comparison of the hot
Tests with brake dust filter braking performance

2 Verification of formal demands

It must be possible to determine
the state of wear of the wearing

Inspection of the pad wear UN R13 (5.2.2.8.2) components of the service
brake, e.g. brake pads and
drums/discs.

3 Verification of the free rotation

All clearances between the
Inspection of the installation in style of UN R142 brake and the rim must be
space (5.2.1.3) checked and comply with the
requirements.
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4  Structural stability of the holder

. FEM analysis or If the technical service requires
Testing of the attachment of the : .
o ; shaker test presented  further evaluation, this must be
brake dust filter in the vehicle ; : .
to technical service provided by the customer

4.4.GENERAL REQUIREMENTS ON THE APPROVAL OBJECT

When granting a permit, the requirement applies that the object of approval must not pose a risk to
individuals or the environment and also comply with all applicable legal provisions. With regards to
the brake dust filter discussed here, the following tasks arise concerning product safety, which are
presented in the project by the project partners M+H and ZF within the framework of a "Design
Verification Plan (DVP)".

The holder of an approval shall deliver the independent technical unit fully packaged as a sales unit.
The packaging must be sealed so that any tampering would be immediately apparent. In case of the
German TTG, installation and assembly instructions in German must be included with each sales unit.

4.5. REQUIREMENTS FOR A TEST REPORT

The TTG is granted on the basis of a test report from a technical service. In addition to information on
the applicant, the report contains documentation of the tests carried out and any conditions,
acceptance instructions and a final certificate. The final certificate must contain statements on the
following points: The result of an assessment in accordance with § 30 StVZO which ensures that it is to
be expected that the normal operation of the vehicles, taking into account the installation instructions
enclosed with the product and the use of the installation materials specified or enclosed by the
manufacturer, will not harm anyone or endanger, hinder or inconvenience anyone more than is
unavoidable. Furthermore, it must be confirmed that the condition of the vehicles is maintained,
particularly with regard to handling and the structural safety of the vehicle. In connection with Article
55 of Regulation (EU) 2018/858, it must also be confirmed that the installation of the separate
technical unit is not expected to pose a serious risk to the safe functioning of other systems that are
essential for the safety of the vehicle or for its environmental compatibility.

4.6.RESPONSIBILITIES FOR THE APPLICANT

A special challenge for the parts type approval of the brake dust filter is that it is not solely
manufactured by a single company, but in close cooperation of the manufacturer of the actual filter
and the manufacturer of the revised holder of the brake system. Here, the KBA clearly stated that the
responsibility for the TTG must not be shared between two parties. The holder of an approval is solely
responsible for all matters relating to the type-approval procedure and for the conformity of
production. According to the definition of the StVZO § 22 clause 1, the scope of the permit includes all
required parts that are required for the attachment or conversion of the technical unit. In the case of
the brake accumulation filter under review, these includes the brake carrier, the filter element, the
filter holder and fittings.
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According to Section 3 of the Initial Assessment Fact Sheet (MAB), obligations associated with type-
approval cannot be passed on to third parties. Any agreement to the contrary is invalid vis-a-vis the
KBA.

4.7. TRANSFERABILITY TO OTHER COUNTRIES

The procedure for type approval was exemplified using the case of Germany. The TTG issued by the
KBA is also accepted in some other EU countries, allowing the product to be introduced directly in
those markets.

Within the EU, the EC type approval system (EU Whole Vehicle Type Approval) is the only harmonized
framework recognized by all Member States. If a component or vehicle holds EC type approval
(identified by an E-mark, e.g., “E1” for Germany), recognition across the EU is legally required.
However, since there are currently no specific ECE or EU regulations that exclusively govern brake dust
filters, approval is often granted through individual national procedures or special approvals in
cooperation with the relevant national authorities.

Another route to market in other EU Member States is provided by Regulation (EU) 2019/515 of the
European Parliament and of the Council of 19 March 2019 on the mutual recognition of goods lawfully
marketed in another Member State. This regulation facilitates the free movement of goods in the
absence of harmonized EU legislation. Under this framework, a manufacturer can notify their product
for sale in another Member State by submitting an application to a designated authority or notified
body. This procedure also applies to Switzerland. It has, for example, been used successfully to
introduce LED retrofit vehicle light bulbs into various EU markets.

5. DEVIATIONS FROM THE PLAN

There were no substantial deviations from the original planning.

6. LINKS WITH OTHER WPS

As the exhaust particle filter developed in WP 1 also requires a modification to the vehicle, WP 1 can
benefit from the general procedure how to prepare a procedure for parts type approval. The results
were provided to WP 5 and WP 6 for further dissemination and communication.

7. CONCLUSIONS AND RECOMMENDATIONS

Within Task 2.6 of WP 2 a procedure for achieving a parts type approval for a retrofit brake dust particle
filter was developed. To demonstrate the retrofitted product does not negatively influence the
functionality and safety of the car, the following central aspects were considered: 1. The functionality
of the brake itself must not be negatively influenced. 2. A visual inspection of the wear of the brake
pad and disk must still be possible. 3. The surrounding space must not be blocked to ensure the free
movement of other components. 4. The structural stability of the modified brake caliper holder must
be guaranteed. Test procedures based on generally accepted test specifications were identified.
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wickelt und diskutiert werden. Als Anwendung sind Fahrzeuge der Kategorie M3
projektiert. Antragsteller fiir eine Allgemeine Betriedserlaubnis (ABE) ist die Firma
Mann + Hummel; 71636 Ludwigsburg als Hersteller des Filters.

In the context of the present project the legal and technical conditions to achieve a national

homologation (ABE) for a passive brake dust filter for commercial vehicle disc brake appli-
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cations shall be developed and discussed. As application, vehicles of category M3 are pro-
jected. The applicant for a national type approval (ABE) is the company Mann+ Hummel

71636 Ludwigsburg as manufacturer of the Filter.

4. Bremsstaubfilter fiir Nutzfahrzeugfahrzeuganwendungen
Brake dust filter for commercial vehicle applications

4.1. Beschreibung
Description

Das Bremsstaubfiltersystem umfasst insgesamt die folgenden Hauptelemente.

1. Bremstrager

2. Filterhalter

3. Filterelement.
Der Filterhalter wird wie in der folgenden Abbildung 1 zu sehen ist am Bremstrager
des Bremssattels befestigt. Der Filterhalter beinhaltet das Filterelement. Durch die
Rotation der Bremsscheibe im Betrieb entsteht ein Luftstrom, der die Bremsstaub-
partikel in das Filterelement abscheidet.
Das Filterelement nimmt dabei die Partikel auf und verhindert so eine Emission in
die Umwelt. Das Filterelement ist als Verschleifteil ausgelegt und unterliegt den

Wartungsanweisungen des Herstellers.

The brake dust filtering system contains overall the following main features
1. Brake carrier
2. Filter frame
3. Filter element

The filter frame will be, as shown in the following picture 1, mounted on the brake carrier of
the brake caliper. The filter frame contains the filter element. With the help of the rotation
of the brake disc in service an air stream develops which separates the brake dust particle
into the filter element. The filter element is designed as wear part and is ruled in the mainte-

nance requirements of the manufacturer.
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4.2. Design Konzept
Design Concept

Bremssystem (4)
Trager (3)
Halter (1) B
Filterelement (2) ~._ Bremsscheibe (5)
4.3. Filterhalter und Filterelement
Filterframe and Filterelement
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5. Gesetzliche Rahmenbedingungen
Legal conditions

5.1 Nationale Betriebserlaubnis (ABE)'
National type approval (ABE)!

Eine Allgemeine Betriebserlaubnis (ABE) nach § 22 Strassenverkehrs - Zulassungs-
ordnung (StVZO) kann fiir Teile erteilt werden, die eine technische Einheit bilden
und somit im Erlaubnisverfahren gesondert behandelt werden kénnen. Der Sinn der
Erteilung einer Allgemeinen Betriebserlaubnis (ABE) liegt darin, sicherzustellen,
dass ein bereits genehmigtes Fahrzeug durch den Einbau des beschriebenen Fahr-
zeugteils noch immer alle, der Homologation zugrundeliegenden, Vorschriften ein-

halt. Uber die Genehmigungsfahigkeit eines Fahrzeugteils entscheidet das Kraft-

! Seit dem 20.06.2024 erteilt das Kraffahrt-Bundesamt ( KBA) keine neuen Allgemeinen Betriebserlaubnisse
(ABE) gemaR § 22 StVZO sondern Teile Typgenehmigungen (TTG)

Since the 20th of june 2024 the German Federal Motor Transport Authority (KBA) does not grant any new
national type approvals (ABE) according to § 22 StVZO but part type approvals (TTG)
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fahrt-Bundesamt (KBA) als zustandige Behorde. Uber bereits getroffene Entschei-
dungen im Hinblick auf die Genehmigungsfahigkeit bzw. den Prifgrundlagen infor-
miert das Kraftfahrt-Bundesamt Gber eine ,rote” sowie eine ,grline” Liste.

Die ,Rote Liste" beinhaltet Fahrzeugteile oder selbstandige technische Einheiten,
fur die bisher keine Genehmigungen erteilt wurden. Die Ursachen konnen sowohl
fehlende Prifkriterien, aber auch Widerspriche im Hinblick auf anzuwenden
Rechtsvorschriften sein.

Die ,Grlne Liste" hingegen enthalt samtliche Genehmigungsobjekte, fur die bereits
eine nationale Genehmigung erteilt wurden. Es werden die anzuwenden Prufkrite-
rien und -grundlagen beschrieben. Ein Genehmigungsobjekt kann somit von der
,Roten Liste* als genehmigungsfahig in die ,Grune Liste” durch Beschreibung der

Prifgrundlagen gelangen.

A national type approval (ABE) in accordance with § 22 of the german national road traffic
act (StVZO) can be issued for parts that form a technical unit and can therefore be treated
separately in the approval procedure. The purpose of issuing a national type approval (ABE)
is to ensure that an already approved vehicle still complies with all the regulations on which
homologation is based by installing the described vehicle part. The German Federal Motor
Transport Authority (KBA) decides on the approvability of a vehicle part as the competent
authority. The German Federal Motor Transport Authority provides information on decisions
already made with regard to the eligibility for approval or the test bases via a "red" and a
"green"” list.

The "Red List" includes vehicle parts or separate technical units for which no permits have
yet been issued. The causes can be both a lack of test criteria and contradictions with regard
to the applicable legal provisions. The "Green List", on the other hand, contains all permit
objects for which a national permit has already been granted. The test criteria and principles
to be applied are described. A permit object can thus be transferred from the "Red List" to

the "Green List" as eligible for approval by describing the basis for the test .
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52 Erarbeitung einer Prifgrundlage
Development of a test specification.

Zur Erlangung einer Aligemeinen Betriebserlaubnis (ABE) flr eine selbstandige
technische Einheit, welche sich noch in der ,Roten Liste" befindet ist es notwen-
dig, allgemeine Prifgrundlagen zu erarbeiten. Ein besonderes Problem ist hierbei,
dass das Filterelement die komplette Bremsscheibe umschlieRt und die Kuhlsitua-
tion verandert wird. Ferner verandern sich durch den Anbau der technischen Ein-
heit die Hillkurve der Radbremse, was moglicherweise Auswirkung auf die Frei-
gangigkeit zwischen Bremse und Felge hat. Aus Sicht der Vorschrift werden an ei-
nem bestehenden Typgenehmigung eines Fahrzeuges somit die Rechtsakte der
Radbremse sowie dem Anbau von Radern und Reifen verletzt. Im Hinblick auf die
Bremse ist die Einhaltung der UN Bremsenvorschriften zu tberprifen. Hier steht
besonders das Fading, also das Nachlassen der Bremsleistung bei steigender
Temperatur sowie die Heissbremswirkung im Fokus, aber auch die Anforderungen
aus den Bauvorschriften sind hier zu liberprifen. Die Freigangigkeit zwischen Rad
und Bremse muss ebenfalls fir die, im Verwendungsbereich genannten Fahr-
zeuge Uberpriift werden. Der Einbau des Bremstaubfilterkits ist immer nur Achs-
weise zulassig.

Bei dem zur Begutachtung stehenden Filterkonzept stellt sich zudem die Schwie-
rigkeit, dass der Bremstrager, also ein bestehendes Bauteil des Bremssattels aus-
getauscht werden muss, da dort Befestigungslocher angebracht werden missen.
Das Problem hierbei besteht darin, dass der Bremstrager kein alleinzugelassenes
Bauteil ist und somit aus homologationstechnischer Sicht unter die Produktverant-
wortung des Fahrzeughersteller fallt. An dieser Stelle ist es notwendig, flr dieses
Bauteil eine Prifprozedur zu entwickeln, die sowohl die Festigkeits- sowie die
Funktionsanforderungen an den Bremstrager abpriifen. Basierend auf diesen Vor-
gaben ist die unter 5.2.1. dargestellte Prifmatrix entstanden. In Absprache mit
dem Kraftfahrt-Bundesamt (KBA) wurden keine Forderungen an die Effizienz des
Bremsstaubfiltersystems definiert. Die Effizienz stellt somit kein Pruf- und Ge-

nehmiungskriterium im Rahmen der ABE-Begutachtung dar.
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In order to obtain a General Operating Permit (ABE) for an independent technical unit that
is still in the "Red List", it is necessary to develop general test principles. A particular prob-
lem here is that the filter element encloses the entire brake disc and the cooling situation is
changed. Furthermore, the attachment of the technical unit changes the envelope of the
wheel brake, which has an effect on the freedom of movement between the brake and the
rim. From the point of view of the provision, an existing type approval of a vehicle thus vio-
lates the legal acts of the wheel brake as well as the attachment of wheels and tyres. With
regard to the brake, compliance with the UN brake regulations must be checked. Here, the
focus is particularly on fading, i.e. the reduction of braking power as the temperature rises,
as well as the hot braking effect, but the requirements from the building requlations must
also be checked here. The clearance between rim and brake must also be checked for the
vehicles mentioned in the area of use. The mounting and use of the brake dust filter kit is
only permitted in axlewise use. With the filter concept under review, there is also the diffi-
culty that the brake carrier, i.e. an existing component of the brake caliper, has to be re-
placed, as mounting holes have to be made there. The problem here is that the brake car-
rier is not an approved component on its own and therefore falls under the product respon-
sibility of the vehicle manufacturer from a homologation point of view. At this point, it is
necessary to develop a test procedure for this component, which checks both the strength
and the functional requirements for the brake carrier. Based on these specifications, the
test matrix presented under 5.2.1 was created. In consultation with the German Federal
Motor Transport Authority (KBA), no requirements have been defined for the efficiency of

the brake dust filter system. Efficiency is therefore not subject to testing and approval.

5.2.1 Fahrzeuggenehmigung
Vehicle approval

Ein Gesamtfahrzeug wird aktuell im Raum der Europaischen Union gemaf der Ver-
ordnung EU 2018/858 genehmigt. Diese Vorschrift stellt die rechtliche Grundlage
zu Genehmigung und Marktiberwachung von Fahrzeugen sowie selbststandigen
technischen Einheiten dar. Neben den technischen Vorgaben auch die Marktuber-
wachungspflichten sowie die Verantwortlichkeiten der beteiligten Akteure geregelt.
Im Fall des Bremsstaubfilters wird das Bauteil direkt an dem Bremssatteltrager der
Radbremse montiert. Die Radbremse wird gemaf} den Vorgaben der UN -Regelung
Nr. 13 geprift und genehmigt. Das Anbringen des Filters stellt eine Veranderung

des genehmigten Zustandes der Bremsanlage dar, die Typgenehmigung respektive
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der genehmigte Zustand sind dadurch verletzt. Die Allgemeine Betriebserlaubnis
(ABE) stellt genehmigten Zustand des Bremssystems und somit auch des Gesamt-
fahrzeuges wieder her. Im Rahmen der Prifgrundlage zur Erteilung einer Allgemei-
nen Betriebserlaubnis missen folgende Punkte im Hinblick auf die Radbremse nach
UN R13 Uberpruft werden.
1) Regelung Punkt 5 Vorschriften:
Punkt 5.1.1.1: Das Bremssystem muss so konstruiert, gebaut und eingebaut
sein, dass das Fahrzeug bei betriebsiblicher Beanspruchung trotz der auf-
tretenden Erschiitterungen den Vorschriften dieser Regelung entspricht.
Punkt 5.1.4.1: Der Verschlei®zustand der verschleiRenden Bauteile der Be-
triebsbremse, z. B. Bremsbeldge und Trommeln/Scheiben, muss festgestellt
werden konnen.
2) Anhang 4 Punkt 1 Bremsenpriifung:
Punkt 1.4 : Prifung Typ 0 (Bremswirkung bei kalter Bremse)
Punkt 1.5 : Prifung Typ | (Nachlassende Bremswirkung)
Punkt 1.7.2: Heissbremswirkung
Im Hinblick auf die Radverwendung missen die Freiraume zwischen der Bremse
und der Felge Uberpraft werden.
3) Regelung UN R 142 Punkt 5.2 Leistungsanforderungen
Punkt 5.2.1.3: Der Raum, in dem sich das Rad dreht, muss so grof3 sein,
dass bei Verwendung der grofiten zulassigen Reifen und Felgenbreiten
die Bewegung des Rades unter Berlicksichtigung der grofdten und der
kleinsten Einpresstiefe im Rahmen der Hochst- und Mindestangaben des
Fahrzeugherstellers flir die Aufhangung und die Lenkung nicht behindert
wird. Dies ist unter Verwendung der grofiten und der breitesten Reifen
nachzupriifen, wobei die zuldssigen Abmessungstoleranzen (d. h. die Ma-
ximalwerte) zu beriicksichtigen sind, die fur die jeweilige Bezeichnung der

Reifengrofte gemaf den Angaben der einschlagigen UN-Regelung gelten.
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A complete vehicle is currently approved in the area of the European Union in accordance
with Regulation EU 2018/858. This provision provides the legal basis for the approval and
market surveillance of vehicles and independent technical units. In addition to the technical
specifications, the market surveillance obligations and the responsibilities of the actors in-
volved are also regulated.
In the case of the brake dust filter, the component is mounted directly on the brake caliper
carrier of the wheel brake. The wheel brake is tested and approved in accordance with the
requirements of UN Regulation No. 13. The attachment of the filter represents a change in
the approved condition of the brake system, the type approval or the approved condition is
violated as a result. The General Operating Permit (ABE) restores the approved condition
of the brake system and thus also of the entire vehicle. As part of the test basis for the is-
suance of a general operating permit, the following points must be checked with regard to
the wheel brake according to UN R13.
1) Regulation Point 5 Regulations:

Point 5.1.1.1: The brake system must be designed, constructed and installed in

such a way that the vehicle complies with the requirements of this Regulation un-

der normal operating loads, despite the vibrations that occur.

Point 5.1.4.1: It must be possible to determine the state of wear of the wearing

components of the service brake, e.g. brake pads and drums/discs.

2) Annex 4, point 1 Brake test:

Point 1.4 : Type 0 test (braking effect on cold brakes)

Point 1.5 : Type | test (decreasing braking effect)

Point 1.7.2: Hot braking effect

With regard to the use of the wheels, the clearances between the brake and the rim must
be checked.
4) Regulation UN R 142 Point 5.2 Performance Requirements

Point 5.2.1.3: The space in which the wheel rotates must be large enough not to
obstruct the movement of the wheel when using the largest permissible tyres and
rim widths, taking into account the largest and smallest offset within the limits of
the vehicle manufacturer's maximum and minimum specifications for suspension
and steering. This shall be verified using the largest and widest tyres, taking into
account the permissible dimensional tolerances (i.e. the maximum values) applica-
ble to the respective designation of the tyre size as specified in the relevant UN

Regulation.
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522 Anforderungen an ein Genehmigungsobjekt
Requirements for an approval object

Bei der Erteilung einer Genehmigung gilt grundsatzlich die Vorgabe, dass von
dem Genehmigungsobjekt (Produkt) keine Gefahrdung von Personen sowie der
Umwelt ausgehen darf und zusatzlich alle geltenden Rechtsvorschriften erfullt.

Im Hinblick auf den hier behandelten Bremsstaubfilter stellen sich folgende Aufga-
ben im Hinblick auf die Produktsicherheit, die im Rahmen des Projektes durch die
Projektpartner Mann+ Hummel sowie ZF-Wabco im Rahmen eines ,Design Verifi-

cation Plan (DVP)* dargestellt werden.

When granting a permit, the requirement applies that the object of approval (product) must
not pose a risk to persons or the environment and also complies with all applicable legal
provisions.With regard to the brake dust filter discussed here, the following tasks arise with
regard to product safety, which are presented in the project by the project partners Mann+

Hummel and ZF-Wabco within the framework of a "Design Verification Plan (DVP)".

5221 Validierungsplan Prifstand
Validation Plan test bench

Test Name Method

Performance test empty filter ISO 26865
Endurance test empty filter ZF _Endurance
Alpine / High temperature test empty filter ZF _Rossfeld
Vibration test ZF TP 018

Constant dynamic load test

Endurance test full filter ZF _Endurance

Performance test full filter ISO 26865

Alpine / High temperature test full filter ZF Rossfeld
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5.2.2.2 Validierungsplan Fahrzeug
Validation plan Vehicle

Test Name Method
Endurance test ZF_Merklingen
Endurance test ZF_Wirzburg
Endurance test ZF_Saarbrlcken
Winter test ZF_Rovaniemi

5.2.2.3 Prifmatrix Betriebserlaubnis (ABE)
Test matrix Type approval

Priifpunkte fiir die Erteilung einer Allgemeinen Betriebserlaubnis (ABE) fiir Nutzfahrzeug-
Anwendungen (N2/N3 /M3/03/04)
Test items to grant a national type approval (ABE) for commercial vehicle applications

(N2/N3 /M3/;03/04)
Beschreibung Priifgrund- Bemerkung / Ziel
Description lage Remark / Goal
Test base
1 Direktvergleich
Direct comparison
Bremse Vergleichsversuchversuch ( Typ O-I-1I-111)
im serienmafigen Zustand auf dem Schwungmassenprifstand ( ohne
Brake in Serial condition Filter/ mit Filter)
UN R13 Comparison test (Type 0-I-I-1ll ) on an inertia
Bremse mit Anhang 4 | dynamometer test bench ( with filter / without
montiertem Feinstaubfilter filter)
Brake with mounted brake parti- Vergleich der Heisssbremswirkungen
cle filter Comparison of the hot performance
2 | Uberpriifung der formalen Vorgaben
Verification of formal demands
Inspektion des Belagver-
schleiRes UN R13
Inspection of the pad wear (5.2.2.8.2)
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shaker test

Beschreibung Prif- Bemerkung / Ziel
Description grund-
lage
Test base Remark / Goal
3 | Uberpriifung der Freigidngigkeit
Verification of the free rotation
in Anleh-
nung an
vdtiv MB
751
in Anleh- Freigangigkeit der Bremse mit der Fil-
nung an tereinheit
EU (VO) in der Felgenschissel ( Freigabe / Aus-
Bauraum Felge 1009/2010 schluR Felgengrolen)
Installation space UN R 142
5213
in support Installation space pf the brake with mounted
of vdtiiv filter unit inside the inner rim
MB751 (Approval/Refused rim size)
in support
of EU (VO)
1009/2010
UNR 142
4 | Festigkeit der Aufhangung
Die Befestigung des Feinstaub-Partikelfil-
ters muss den Anforderungen
an eine Befestigung im Fahrzeug genugen.
FEM-Ana- | pas ist dem technischen Dienst darzustel-
Bremstriger / modifizierter lSyhsek len. Sollte der technische Dienst weiter-
Bremstriger akar fiilhrende Nachweise benétigen, so sind
test diese durch den AG beizubringen.
Brake carrier / modified brake
carrier FEM Anal- | 1he attachment of the brake particulate filter
ysis / must meet the requirements of the fastening

in the vehicle. This must be presented to the
technical service. If the technical service re-
quires further evaluation, this must be pro-
vided by the Customer
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6 Rechte und Pflichten Genehmigungsinhaber
Rights and Obligations as a holder of an approval

Der Inhaber einer Genehmigung tragt allein die Verantwortung fir alle Belange im
Rahmen des Typgenehmigungsverfahrens sowie fir die Ubereinstimmung der
Produktion. Das unterscheidet ihn von Fertigern oder Zulieferern. Zum Umfang
der Genehmigung gehdren nach Definition der StVZO §22 Absatz 1 dabei alle be-
notigten Teile, die zum Anbau oder der Umrlstung der technischen Einheit beno-
tigt werden jeder Im Fall des zur Begutachtung stehenden Bremsstaufilters geho-
ren hier:

1. Der Bremstrager

2. Die Filterpatrone

3. Der Filterhalter

4. Montageteile
Der Genehmigungsinhaber muss die selbststandige technische Einheit komplett
verpackt als Verkaufseinheit ausliefern. Die Verpackung muss verschlossen sein,
so dass Manipulationen sofort auffallen wirden. Jeder Verkaufseinheit ist eine
Einbau— und Montageanleitung in deutscher Sprache beizulegen.
Gemald Abschnitt 3 des Merkblatts flr Anfangsbewertung (MAB) kbnnen mit der
Typgenehmigung verbundene Pflichten nicht an Dritte weitergegeben werden.
Jegliche anderslautende Vereinbarung ist gegenuber dem Kraftfahrt-Bundesamt
unwirksam.
The holder of an approval is solely responsible for all matters relating to the type-approval
procedure and for the conformity of production. This distinguishes it from manufacturers or
suppliers. According to the definition of the StVZO §22 paragraph 1, the scope of the per-
mit includes all required parts that are required for the attachment or conversion of the
technical unit. In the case of the brake accumulation filter under review, these include:

1. The brake carrier

The filter element

2
3. The filter holder
4. Fittings
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The holder of an approval shall deliver the independent technical unit fully packaged as a
sales unit. The packaging must be sealed so that any tampering would be immediately ap-

parent. Installation and assembly instructions in German must be included with each sales
unit.

According to Section 3 of the Initial Assessment Fact Sheet (MAB), obligations associated
with type-approval cannot be passed on to third parties. Any agreement to the contrary is

invalid vis-a-vis the Federal Motor Transport Authority (KBA)

7 Prifbericht
Test Report

Die Erteilung einer Allgemeinen Betriebserlaubnis (ABE) bzw. einer nationalen
Typgenehmigung wird auf Basis eines Prifberichtes eines technischen Dienstes
erteilt. Der Bericht enthalt neben den Angaben zum Antragsteller die Dokumenta-
tion der durchgefihrten Prifungen sowie etwaigen Auflagen, Abnahmehinweise
und eine Schlussbestatigung. Die Schlussbescheinigung muss unabdingbar Aus-
sagen zu folgenden Punkten enthalten:

Das Ergebnis einer Betrachtung nach § 30 StVZO die sicherstellt, dass zu erwar-
ten ist, dass der verkehrslibliche Betrieb der Fahrzeuge, bei Berucksichtigung der
dem Produkt beigefligten Montageanleitung und der Verwendung der vom Her-
steller vorgegebenen bzw. beigefiigten Montagematerialien, niemanden schadigt
oder mehr als unvermeidbar gefahrdet, behindert oder belastigt wird. Ferner muss
bestatigt werden, dass die Beschaffenheit der Fahrzeuge insbesondere im Hin-
blick auf das Fahrverhalten sowie die strukturelle Sicherheit des Fahrzeuges ge-
wahrt bleibt. Im Zusammenhang mit Artikel 55 der VO (EU) 2018/858 muss zu-
satzlich bestatigt werden, dass durch den Einbau der selbststandigen technischen
Einheit keine ernsthafte Gefahr flir das sichere Funktionieren weiterer Systeme,
die fur die Sicherheit des Fahrzeugs oder fur seine Umweltvertraglichkeit von we-

sentlicher Bedeutung sind, zu erwarten ist.

General type approval (ABE) or national type approval is granted on the basis of a test
report from a technical service. In addition to information on the applicant, the report con-

tains documentation of the tests carried out and any conditions, acceptance instructions
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and a final certificate. The final certificate must contain statements on the following
points:

The result of an assessment in accordance with § 30 StVZO which ensures that it is to be
expected that the normal operation of the vehicles, taking into account the installation in-
structions enclosed with the product and the use of the installation materials specified or
enclosed by the manufacturer, will not harm anyone or endanger, hinder or inconven-
ience anyone more than is unavoidable. Furthermore, it must be confirmed that the con-
dition of the vehicles is maintained, particularly with regard to handling and the structural
safety of the vehicle. In connection with Article 55 of Regulation (EU) 2018/858, it must
also be confirmed that the installation of the separate technical unit is not expected to
pose a serious risk to the safe functioning of other systems that are essential for the

safety of the vehicle or for its environmental compatibility.

8 i Zusammenfassung und Ausblick
Summary and outlook

Im Rahmen des vorliegenden Projektes wurden die Grundlagen zur Erstellung ei-
ner Aligemeinen Betriebserlaubnis (ABE) bzw. nationalen Typgenehmigung flr ei-
nen passiven Bremsstaubfilter fiir Nutzfahrzeuganwendungen mit Scheibenbrem-
sen erarbeitet. Das vorgestellte Konzept des Herstellers Mann+Hummel wurde
technisch und formal mit dem Kraftfahrt-Bundesamt (KBA) intensiv diskutiert.
Dabei konnten die folgenden Punkte herausgearbeitet werden. Grundsatzlich
sieht die Behérde einen Bremsstaubfilter in der vorgestellten Form als genehmi-
gungsfahig an. Das Bremssystem sowie die Radverwendung wurden hier als die
wichtigen Punkte in der Fahrzeuggenehmigung identifiziert, deren Vorschriftsma-
Rigkeit nach dem Umbau wieder neu nachgewiesen werden mussen, um die Typ-
genehmigung des Fahrzeuges wieder herzustellen. Dabei liegt der Fokus auf der
Typpriifung inklusive der Fading Tests fiir die Radbremse sowie der Bauraum-
tberpriifung innerhalb der Felge fiir die Radbremse mit montiertem Bremsstaub-
filter-Kit. Insbesondere fiir den zu wechselnden Bremstrager, als Teil der Rad-
bremse aber auch mit dem Filterkit selbst ist nachzuweisen, dass die Bauteile den
auftretenden Belastungen und Vibrationen standhalten konnen.

Neben den technischen Anforderungen sind allerdings auch formale Aspekte zu

beachten, die in der Diskussion mit dem Kraftfahrt-Bundesamt (KBA) klar heraus-
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gestellt wurden. Eine zentrale Anforderung wird dabei an den Genehmigungsin-
haber gestellt, dessen Rechte und Pflichten alle Fragen im Typgenehmigungsver-
fahren sowie der Marktbeobachtung beinhalten. Diese Verantwortung sind im Pro-
zess unteilbar und nicht auf Dritte Gbertragbar. Das bedeutet, dass der Genehmi-
gungsinhaber samtliche, zur Umriistung notwendigen Bauteile und Montageteile
in der Verkaufseinheit bereitstellen muss. Damit vebunden ist, dass der Genehmi-
gungsinhaber damit auch fir alle Teile die Produktverantwortung GUbernehmen.
Aufgrund dieser formalen Verantwortungsvorgaben wird das aktuelle Projekt an
dieser Stelle angehalten, da diese Verantwortung und insbesondere die Unteilbar-
keit eine nicht zu Uberwindendende Hiirde fiir den Antragsteller darstellt. Die Ak-
tivitaten werden daher an dieser Stelle im Projekt nicht weitergeflunhrt.

In der aktuellen Situation ist daher ein Uberleiten des Projektes von der ,Roten” in
die ,Grune*- Liste nicht moglich.

Aufgrund der gefiihrten Diskussionen steht als weiterfuhrende Aufgabe die Erar-
beitung einer abgestimmten Prifrichtlinie an, die inshesondere Mindestanforde-

rungen an die Prifung der Festigkeit der Bauteile definiert.

As part of this project, the basic principles for issuing a general type approval (ABE) or
national type approval for a passive brake dust filter for commercial vehicle applications
with disc brakes were developed. The concept presented by the manufacturer Mann+Hum-
mel was the subject of intensive technical and formal discussions with the Federal Motor
Transport Authority (KBA).

The following points were identified. In principle, the authority considers a brake dust filter
in the form presented to be approvable. The braking system and the use of wheels were
identified as the important points in the vehicle approval, the compliance of which must be
verified again after the conversion in order to cure the type approval of the vehicle. The
focus here is on the type test including the fading tests for the wheel brake and the instal-
lation space check within the rim for the wheel brake with fitted brake dust filter kit. In
particular for the brake carrier to be replaced, as part of the wheel brake, but also with the
filter kit itself, it must be proven that the components can withstand the loads and vibrations
that occur.

In addition to the technical requirements, however, formal aspects must also be taken into
account, which were clearly emphasised in the discussion with the Federal Motor Transport

Authority (KBA). A central requirement is placed on the approval holder, whose rights and
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obligations include all issues in the type approval procedure and market observation
These responsibilities are indivisible in the process and cannot be transferred to third par-
ties. This means That the approval holder must supply all components and assembly parts
required for the conversion in the sales unit. It goes without saying that the licence holder
must also assume product responsibility for all parts. Due to these formal responsibility
requirements, the current project is halted at this point, as this responsibility, and particu-
larly the indivisibility, represents an insurmountable hurdle for the applicant. The activities
will therefore not be continued at this point in the project. In the current situation, it is there-
fore not possible to transfer the project from the ‘Red’ to the ‘Green’ list.

Based on the discussions held, the next task is to develop a harmonised testing quideline

that defines minimum requirements for testing the strength of the components

TUV NORD Mobilitat GmbH & Co. KG
IFM - Institut fur Fahrzeugtechnik und Mobilitat
Adlerstr. 7, 45307 Essen

Schwungmassenprlifverfahren / Dyno test procedure (UN/EWG)

Geschaftsstelle Essen, 23.04.2025

Ende des Prufberichtes
End of test report
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