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	1.		Scope 
[bookmark: _Toc204708920][bookmark: _Toc211009416]This Regulation applies to the laboratory measurement of brake emission of non-original replacement brake pad, non-original replacement drum brake lining, non-original replacement brake disc, non-original replacement brake drum and identical brake parts intended for use in friction brakes forming part of a braking system of vehicles of category M1, N1 and N2 between 3,5 and 5 tonnes maximum mass originating from a type of vehicle of category N1, which have a type approval in accordance with Regulation No. [179].
		2.		Definitions
2.1.		"Test wheel load" means the (equivalent) rotating mass as a function of the total vehicle test mass, the axle under test (front or rear), and the brake work distribution among the two axles. It represents the load at the brake corner under testing after accounting for vehicle road loads. Also referred to as "Applied wheel load".
[bookmark: _Toc35528292][bookmark: _Toc36135530][bookmark: _Toc105320038][bookmark: _Toc105685237][bookmark: _Toc105999323][bookmark: _Toc35528293][bookmark: _Toc36135531]2.2.		"Brake assembly" in the case of disc brakes means the set of matching brake discs, brake pads, brake calliper, and associated hardware (to mount, secure, and connect the brake assembly onto the brake fixture and the dynamometer) for a given vehicle and axle application. In the case of drum brakes, the hardware set comprises the brake drum, brake shoes, backplate assembly, and associated hardware used (to mount, secure, and connect the brake assembly to the brake fixture and the dynamometer) for a given vehicle and axle application. The brake assembly mounts on a brake fixture to adapt and connect to the brake dynamometer.
2.3.		"Full-friction brake" means a service brake mounted on a vehicle that uses only the friction between a brake disc or drum and the mating friction materials.
[bookmark: _Toc35528311][bookmark: _Toc36135548][bookmark: _Toc105320063][bookmark: _Toc105685248][bookmark: _Toc105999329][bookmark: _Toc35528312][bookmark: _Toc36135549]2.4.		"Brake calliper" means a mechanical device that converts driver brake pedal input into a clamping force on the brake pads to generate braking torque. 
[bookmark: _Toc35528313][bookmark: _Toc36135550][bookmark: _Toc105320064][bookmark: _Toc105685249][bookmark: _Toc105999330][bookmark: _Toc35528315][bookmark: _Toc36135552]2.5.		"Brake disc" means a rotating, wearable device against which the brake calliper clamps the brake pads in a disc brake assembly. This device acts as the primary heat absorption and dissipation device, as the brake corner transforms vehicle kinetic energy into heat.
2.6.		"Cast-iron disc" means a brake disc manufactured of grey cast iron and having a carbon content between 2.8 per cent and 4.0 per cent.
[bookmark: _Toc35528316][bookmark: _Toc36135553][bookmark: _Toc105320065][bookmark: _Toc105685250][bookmark: _Toc105999331]2.7.		"Cast-iron coated disc" means a brake disc manufactured of a grey cast iron base body and whose friction ring is coated with an abrasion-resistant material.
2.8.		"Carbon-ceramic disc" means a brake disc manufactured of a carbon fibre reinforced ceramic matrix material with or without a ceramic friction layer.
[bookmark: _Toc35528317][bookmark: _Toc36135554]2.9.		"Brake pad" means a wearable device that mounts onto the brake calliper consisting of a structural (metal) pressure plate and a friction material element. The brake pads clamp against the brake disc, generating a retarding friction force and thus the brake torque.
[bookmark: _Toc35528320][bookmark: _Toc36135557][bookmark: _Toc105320067][bookmark: _Toc105685252][bookmark: _Toc105999333][bookmark: _Toc35528321][bookmark: _Toc36135558]2.10.		"Brake drum" means a rotating, wearable mechanism against which the brake wheel cylinder clamps the brake shoes in a drum brake assembly. This device acts as the primary heat absorption and dissipation device, as the brake corner translates vehicle kinetic energy into heat.
[bookmark: _Toc35528322][bookmark: _Toc36135559][bookmark: _Toc105320068][bookmark: _Toc105685253][bookmark: _Toc105999334][bookmark: _Toc35528323][bookmark: _Toc36135560][bookmark: _Hlk217391934]2.11.		"Brake shoe" means a wearable device consisting of an arced structural metal shoe and a (bonded or riveted) friction material. The brake shoe is clamped against the drum to generate friction and thus brake torque. Also referred to as "Drum brake lining"
[bookmark: _Toc35528324][bookmark: _Toc36135561][bookmark: _Toc105320069][bookmark: _Toc105685254][bookmark: _Toc105999335]2.12.		"Friction material identification code" means the unique code which, at a minimum, includes the pad/shoe manufacturer’s trade name or trade mark, and an alphanumeric identification sequence that relates uniquely to the friction material formulation.
2.13.		"Disc or drum identification code" means the unique code labelled by the manufacturer to identify the specific disc or drum
2.14.		"Original brake parts" means either an original brake pad, an original brake pad assembly, an original drum brake lining, an original brake drum or an original brake disc.
2.15.		"Original brake pad" means a brake pad type referenced in the vehicle type approval documentation according to UN Regulation No. 13, UN Regulation No.13-H, or UN Regulation No. 78.
2.16.		"Original drum brake lining" means a drum brake lining conforming to the data attached to a vehicle type approval documentation.
2.17.		"Original brake disc" means a brake disc covered by the vehicle braking system type approval according to UN Regulation No. 13, UN Regulation No.13-H, or UN Regulation No. 78.
2.18.		"Original brake drum" means a brake drum covered by the vehicle braking system type approval according to UN Regulation No. 13, UN Regulation No.13-H, or UN Regulation No. 78.
2.19.		"Identical brake parts" means either an identical brake pad, an identical drum brake lining, an identical brake drum or an identical brake disc.
2.20.		"Identical brake pad" is a replacement brake pad which is chemically and physically identical to the original brake pad in every respect except for the vehicle manufacturer mark which is absent.
2.21.		"Identical drum brake lining" is a replacement drum brake lining identical to the drum brake lining supplied and fitted as original equipment and included in the vehicle type approval to UN Regulation No. 13 or UN Regulation No. 13-H, except for the vehicle/brake assembly manufacturers’ mark, which is omitted.
2.22.		"Identical brake disc" is a replacement brake disc which is chemically and physically identical to the original brake disc in every respect except for the vehicle manufacturer mark, which is absent.
2.23.		"Identical brake drum" is a replacement brake drum which is chemically and physically identical to the original brake disc in every respect except for the vehicle manufacturer mark, which is absent.
2.24.		"Replacement brake parts" means either a replacement brake pad assembly type, a replacement drum brake lining type, a replacement brake drum, or a replacement brake disc.  
2.25.		"Original replacement brake pad" means an original brake pad intended for servicing the vehicle and carrying an identification code affixed in such a way as to be indelible and clearly legible.
2.26.		"Non-original replacement brake pad" means a brake pad of a type approved under UN Regulation No. 90 as a suitable service replacement for an original brake pad.
2.27.		"Original replacement drum brake lining" means an original brake drum lining intended for servicing the vehicle and carrying an identification code affixed in such a way as to be indelible and clearly legible.
2.28.		"Non-original replacement drum brake lining" means a brake drum lining of a type approved under UN Regulation No. 90 as a suitable service replacement for an original brake drum lining.
2.29.		"Original replacement brake disc" means an original brake disc intended for servicing the vehicle and carrying an identification code affixed in such a way as to be indelible and clearly legible.
2.30.		"Non-original replacement brake disc" means a brake disc of a type approved under UN Regulation No. 90 as a suitable service replacement for an original brake disc.
2.31.		"Original replacement brake drum" means an original brake drum intended for servicing the vehicle and carrying an identification code affixed in such a way as to be indelible and clearly legible.
2.32.		"Non-original replacement brake drum" means a brake drum of a type approved under UN Regulation No. 90 as a suitable service replacement for an original brake drum.
2.33.		"Identification code" identifies the brake discs or brake drums covered by the braking system approval according to UN Regulation No. 13 and UN Regulation No. 13-H. It contains at least the manufacturer's trade name or trademark and an alphanumeric identification sequence.  
[bookmark: _Toc35528291][bookmark: _Toc36135529]2.34.		"Brake emissions test" means a sequence of three sections (cooling air adjustment, brake bedding, and brake emissions measurement) to characterise the particle emissions of the brake under testing. 
2.35.		"Brake emissions measurement" means the section of the brake emissions test where PM and PN emissions are sampled and measured. Also referred to as the "Emissions measurement section".
2.36.		The term "particle" is conventionally used for the matter being characterised (measured) in the airborne phase (suspended matter), and the term "particulate matter" for the deposited matter. 
2.37.		"Particle number emissions" means the number of particles emitted from the brake under testing and quantified according to the dilution, sampling, and measurement methods specified in this UN Regulation. 
2.38.		[Reserved]
2.39.		[Reserved]
2.40.		"Solid particle number emissions" means the number of solid particles emitted from the brake under testing.
2.41.		"SPN10" means the number of solid particles at a nominal particle size of approximately 10 nm electrical mobility diameter and larger emitted from the brake under testing and quantified according to the dilution, sampling, and measurement methods specified in this UN Regulation. 
2.42.		"Particulate matter (PM) emissions" means the mass of any particle from the brake under testing quantified according to the dilution, sampling, and measurement methods specified in this UN Regulation. 
[bookmark: _Toc35528408][bookmark: _Toc36135643][bookmark: _Toc105320105][bookmark: _Toc105685290][bookmark: _Toc105999368][bookmark: _Toc35528410][bookmark: _Toc36135644][bookmark: _Toc105320106][bookmark: _Toc105685291][bookmark: _Toc105999369]2.43.		"PM2.5 emissions" means the PM with an aerodynamic diameter of approximately 2.5 µm or less.
[bookmark: _Toc105319993][bookmark: _Toc105685196][bookmark: _Toc105999288]2.44.		"PM10 emissions" means the PM with an aerodynamic diameter of approximately 10 µm or less. 
[bookmark: _Toc35528289][bookmark: _Toc36135527][bookmark: _Toc105320036][bookmark: _Toc105685235][bookmark: _Toc105999321]2.45.		"Friction braking" in the context of this UN Regulation means the decelerating of the vehicle by using the friction braking system where the brake forces are generated by friction between two parts of the vehicle moving relative to one another.
[bookmark: _Toc35528290][bookmark: _Toc36135528]2.46.		"Non-friction braking" in the context of this UN Regulation means the decelerating of the vehicle also by different technical means without using solely the friction braking system, e.g. such as regenerative braking. It applies to pure electric vehicles and hybrid electric vehicles with a traction REESS nominal voltage greater than 12V.  
2.47.		"Full-friction braking" in the context of this UN Regulation means the decelerating of the vehicle by using only a full-friction brake system.
2.48.		"Brake Emissions Family Parent" is a single vehicle axle selected according to paragraph 5.3.1 among a family of two or more vehicle axles equipped with the same brake system characteristics as described in paragraph 5.2.1.
2.49.		"Friction braking share coefficient" is the ratio of total energy absorbed by the full friction brake system during a drive cycle, to the total kinetic energy variation of the vehicle during braking events (excluding road loads) over the same drive cycle.
2.50.	"Friction Couple" means the couple defined by the Friction material identification code and the Disc or drum identification code.
2.51.	“Pad area” means all the area enclosed within the perimeter of the brake lining (see the red cross-hatched area, Figure 1), thus excluding the presence of any grooves and/or chamfers.
Figure 1
Definition of “Pad area”
[image: A diagram of a car brake pad

AI-generated content may be incorrect.]

2.52.		"Material formulation of a disc or drum” means the product of chemical composition, microstructure and mechanical properties.
2.53.	"Material formulation of a brake lining or pad” means the product of a specified mixture of materials and processes which together determine the characteristics of a brake lining.
2.54.		“Family Test Group” is the group of non-original replacement parts uniquely identified by the same family number and family code determined according to Table 5.1 and Table 5.2
[bookmark: _Toc211009417]3.		Application for Approval
3.1.		An application for approval of a replacement brake part for (a) specific vehicle type(s) shall be submitted by the manufacturer of the replacement brake part or his duly accredited representative.
3.2.		An application for approval shall be accompanied, in triplicate, by a description of the replacement brake part with regard to the items specified in Annex 1 to this Regulation, and by the following particulars:
3.2.1.		Diagrams showing functional dimensions of the replacement brake part;
3.2.2.		An indication of the positions of the replacement brake part on the vehicles for which approval to fit is sought.
3.3.		Replacement brake part of the type for which approval is sought shall be made available in sufficient quantity to perform the approval tests.
3.4.		The applicant shall agree with and make available to the technical service responsible for conducting approval tests the suitable representative brake
3.5.		The Competent Authority shall verify the existence of satisfactory arrangements for ensuring effective control of the conformity of production before type approval is granted.
[bookmark: _Toc204708922][bookmark: _Toc211009418]4.		Approval
4.1.	If the replacement part submitted for approval pursuant to this Regulation meet the requirements of paragraph 5. below, approval of the replacement part shall be granted.
4.2.	To each replacement brake part approved there shall be assigned an approval code and an approval number, the latter in the format according to Schedule 4 to the Revision 3 of the 1958 Agreement. The approval code shall comprise four groups of digits:
4.2.1.	The first two digits (at present 00 for the Regulation in its original series of amendments) shall indicate the series of amendments incorporating the most recent major technical amendments made to the Regulation at the time of issue of the approval.
4.2.2.	The following single digit shall indicate the category of the replacement brake part as follows:
A = Non – Original Replacement/ Identical brake pad
B = Non – Original Replacement/Identical brake shoe and lining
C = Non – Original Replacement/Identical brake disc
D = Non – Original Replacement/Identical brake drum
4.2.3.	The next series of digits shall indicate -
(a)	the alphanumeric identification sequence contained in the Friction Material Identification Code
or 
(b)	the alphanumeric identification sequence contained in the Disc or Drum Identification Code
4.2.4.	The digital suffix shall indicate the Family Test Group to which the parts belong according to Table 5.1 and Table 5.2
Example
01/A/XXXX/13a
01 = series amendment
A = Non – Original Replacement Disc Brake Pad
XXXX = Friction Material alphanumeric identification sequence contained in the Identification Code
13a = Family Test Group 
4.2.5.	The variants approved within the Family Test Group shall be listed as an appendix to the communication document
4.2.6.	The same Contracting Party shall not assign the same approval code and/or the same approval number to a replacement brake part of a different type. The same approval number and approval code may cover the use of a replacement brake part on a number of differing vehicle types.
4.2.7.	Notice of approval or of extension or refusal of approval or withdrawal of approval or production definitively discontinued of a replacement brake part pursuant to this Regulation shall be communicated to the Parties to the 1958 Agreement which apply this Regulation by means of a form conforming to the model in Annex 1 to this Regulation.
[4.2.8.	Upon request of the applicant for the approval of the replacement brake part, the holder of the Type Approval according to Regulation No. [179] shall make available on a non-discriminatory basis, the information listed in Table 4.1 as contained in the different reports done according to Annex I of Regulation No. [179] 
	Table 4.1
Information for Determining the Family and Test Condition
	Type of information (if applicable)
	Reference in UN Regulation No. [179] on Uniform provisions concerning the approval of light duty vehicles with regards to the Laboratory Measurement of Brake Emissions

	
	

	Calliper:
	Construction of calliper(s) (floating or fixed)
	Annex 1

	Friction surface of disc:
	Material formulation of friction surface(s) (e.g. material code)
	

	
	Coating (yes/no)
	

	
	Type of coating
	

	Friction surface of drum:
	Material formulation of drum(s) (e.g. material code)
	

	Material formulation of brake pad
	Material formulation of brake pad
	

	Brake shoe
	Material formulation of brake shoe
	

	
	Vehicle test mass [kg]
	Annex 1 – Appendix 1

	
	Tyre dynamic rolling radius [mm]
	

	
	C-Factor
	Annex 1 – Appendix 3

	
	Wheel load - front [kg]
	

	
	Wheel load - rear [kg]
	

	
	PM10 Brake [mg/km] – Front
	

	
	PM10 Brake [mg/km] – Rear
	


]
4.2.9.	There shall be affixed, conspicuously and in a readily accessible place, to every replacement brake part approved under this Regulation, an international approval mark consisting of:
• A circle surrounding the letter "E" followed by the distinguishing number of the country which has granted approval;
• The number of this Regulation, followed by the letter "R", a dash and the approval code to the right of the circle prescribed 
[4.2.10.	By way of exemption from paragraph 4.2.9., where a lining assembly is approved to both UN Regulation No. 90 and this Regulation, if there is insufficient space to include both approval markings at the specific size, paragraph 4.2.10.1. or 4.2.10.2., at the choice of the applicant, applies 
4.2.10.1.	The dimension ‘a’, according to annex 2 of this regulation, may be reduced providing the approval marking remains legible. ‘a’ shall only be reduced as much as necessary, and shall in no case be less than 2,5 mm
4.2.10.2.	The approval mark referred to in paragraph 4.2.9. is substituted with a Quick Response code (QR code[footnoteRef:3]) redirecting to a publicly accessible webpage in which is readable, in digital format, the approval mark as described in paragraph 4.2.9.] [3: 		 “QR code” is a registered trademark of Denso Wave Incorporated in Japan and other countries.] 

4.2.11.	The approval mark or the Quick Response code (QR code) shall be clearly legible and be indelible.
[bookmark: _Toc204708923][bookmark: _Toc211009419]		[5.		Specifications and Tests
5.1.	A Non – Original or Identical Replacement brake part (brake pads/linings, brake discs/drums) is deemed to comply with this Regulation if:
(a)	The family parent, determined in accordance to paragraph 5.3, of the family which the Replacement brake part belongs to, determined in accordance to paragraph 5.2., when tested in accordance to paragraph 5.5 comply with the limits set in paragraph 5.7.1. or 5.7.2. 
(b)	The specific emission values calculated according to paragraph 5.5.3., comply with the requirements in paragraph 5.7.3. 
5.1.1.	By way of exemption to the previous paragraph, if an applicant requests approval for an identical brake part intended for a specific vehicle type, and the original brake part from which it is derived is already covered by type approval under UN Regulation No. [179], the identical part shall be exempt from testing and deemed approved
5.2.	Non – original brake parts for test shall be assigned to the appropriate Brake Emissions Family as defined in paragraph 5.2.1. 
5.2.1.		“Non-original replacement” and “Identical” brake parts or systems that feature the same characteristics as defined in (a)-(g) may be part of the same brake emissions family. Tables 5.1. and 5.2. provide an overview of the family allocation for non-original replacement and identical disc and drum brakes as defined in paragraphs from 2.22 to 2.32 of this UN Regulation, respectively:
(a) 	Type of calliper (floating or fixed calliper);
(b)	Vehicle axle where the brake is located (front or rear);
(c)	Friction material formulation. Each brake pad and shoe material constitutes a unique family;
(d) 	Brake disc (cast iron, coated cast iron, carbon-ceramic, other) or drum (cast iron, other) material;
(e) 	Brake disc surface form (plain or not plain);
(f) 	Friction material surface area. For brake pads there are 10 classes of 10 cm2 increments as defined in Table 5.1.;
(g)	Brake drum diameter. For drum brakes there are 8 classes of 20 mm increments as defined in Table 5.2.
Table 5.1.
Family specifications for non-original replacement and identical disc brakes
	Family Number
	Single Pad Surface Area – PSA (cm2)
	Vehicle Axle
	Floating Calliper
	Fixed Calliper

	
	
	
	Brake Disc Braking Path Types

	
	
	
	Cast Iron
	Coated Cast Iron
	Carbon Ceramic
	Other
	Cast Iron
	Coated Cast Iron
	Carbon Ceramic
	Other

	
	
	
	Plain
	Non-plain
	Plain
	Non-plain
	Plain
	Non-plain
	Plain
	Non-plain
	Plain
	Non-plain
	Plain
	Non-plain
	Plain
	Non-plain
	Plain
	Non-plain

	
	
	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m
	n
	o
	p

	1
	PSA ≤30
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	2
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	3
	30 < PSA ≤ 40
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	4
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	5
	40 < PSA ≤ 50
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	6
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	7
	50 < PSA ≤ 60
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	8
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	9
	60 < PSA ≤ 70
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	10
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	11
	70 < PSA ≤ 80
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	12
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	13
	80 < PSA ≤ 90
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	14
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	15
	90 < PSA ≤ 100
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	16
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	17
	100 < PSA ≤ 110
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	18
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	19
	PSA > 110
	Front
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○

	20
	
	Rear
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○
	○


Note: Families are defined by their family number and code (e.g. Family 1a represents plain front axle disc brakes made of cast iron with a pad surface area of lower than or equal to 30 cm2 and a floating calliper). 

Table 5.2.
Family specifications for non-original replacement and identical drum brakes
	Family Number
	Brake Drum Diameter – BDD (mm)
	Vehicle Axle
	Brake Drum Braking Path Types

	
	
	
	Cast Iron
	Other

	
	
	
	Family code (a)
	Family code (b)

	1
	BDD ≤180
	Front
	○
	○

	2
	
	Rear
	○
	○

	3
	180 < BDD ≤ 200
	Front
	○
	○

	4
	
	Rear
	○
	○

	5
	200 < BDD ≤ 220
	Front
	○
	○

	6
	
	Rear
	○
	○

	7
	220 < BDD ≤ 240
	Front
	○
	○

	8
	
	Rear
	○
	○

	9
	240 < BDD ≤ 260
	Front
	○
	○

	10
	
	Rear
	○
	○

	11
	260 < BDD ≤ 280
	Front
	○
	○

	12
	
	Rear
	○
	○

	13
	280 < BDD ≤ 300
	Front
	○
	○

	14
	
	Rear
	○
	○

	15
	BDD > 300
	Front
	○
	○

	16
	
	Rear
	○
	○


Note: Families are defined by their family number and code (e.g. Family 1a represents front axle drum brakes made of cast iron with a diameter of lower than or equal to 180 mm). Each brake shoe material constitutes a unique family. 
5.3.	The Brake Emissions Family Parent for each Family is determined in accordance with paragraph 5.3.1.
5.3.1.		For all non-original and identical replacement parts falling within a single family as defined in paragraph 5.2.1., the vehicle with the highest product of friction braking share coefficient (c). as defined in paragraph 2.49, and test wheel load (WLt), as defined in paragraph 2.1., shall be selected as the parent of the brake emissions family. If the product of the test wheel load and the friction braking share coefficient is the same for two or more vehicles of the same brake emissions family, the testing facility shall select the vehicle with the smallest dynamic rolling radius as the brake emissions family parent. 
The product of friction braking share coefficient and test wheel load shall be used only to identify the brake emissions family parent and not as input parameter when testing the brake assembly for its emissions. 
For the purposes of this paragraph, the applicable Test Wheel Load and the Friction Braking Share Coefficient shall be those available in the information document referenced in paragraph 4.2.8.
5.4.	Selection of the Brake Assembly to be tested
5.4.1.	A Non – Original or Identical Replacement Brake Pad/Lining may be approved with an Original Brake Disc/Drum as the counterpart or with a Non – Original Replacement Brake Disc/Drum type approved according to this Regulation as the counterpart 
5.4.2.	A Non – Original or Identical Replacement Brake Disc/Drum may be approved with an Original Brake Pad/Lining as the counterpart or with a Non – Original Replacement Brake Pad/Lining type approved according to this Regulations the counterpart
Table 5.3.
Selection of the Friction Couple to be Tested
	
	Friction Couple

	
	

	Part/parts to be Approved
	Brake pad/Lining
	Brake Disc/Drum

	Non-Original or Identical replacement brake pad/lining
	Non-Original or Identical replacement brake pad/lining
	Original Brake Disc/Drum

	
	
	Non – Original or Identical homologated Replacement Brake Disc/Drum*

	Non-Original or Identical replacement brake disc/drum
	Original Brake Pad/Lining
	Non-Original or Identical replacement brake disc/drum

	
	Non – Original or Identical homologated Replacement Brake Pad/Lining* 
	

	Non-Original or Identical replacement brake couple (brake pad + brake disc or brake lining + drum)
	Non – Original or Identical Replacement Brake Pad/Lining
	Non – Original or Identical Replacement Brake Disc/Drum


* only in case respecting the following parameters: (a) being already approved according to UN Regulation No. 90 and (b) being the same type as the Original Part
5.5.	Brake Emissions Family Testing
5.5.1.	The selected brake assembly according to paragraph 5.4. shall be tested on the test stand in accordance with the procedure laid down in Annex 4 of UN Regulation No. [179] using the test wheel load corresponding to the brake emissions family parent as described in paragraph 5.3. At the request of the applicant the test wheel load may be increased by up to 10% to allow for uncertainty in wheel loads and C – factor, as well as to ensure coverage of potential future vehicles that may be included within the same family. 
5.5.2.	The final brake PM and PN emission factors for the brake emissions family parent are calculated after multiplying the reference PM and PN emissions of the tested brake with the C value of the brake emissions family parent vehicle determined according to paragraph 5.3.
5.5.3.	The emission values for other replacement brake parts for the corresponding axles of other vehicles within the same Family Test Group may be derived from the emissions test value obtained with the Family Parent by means of the following formula 
PMx = PMparent *(WLx/WLparent) * Cx
Where 
PM parent = emission value obtained with the emissions test with the brake from the Brake Emission Family Parent
WLx = wheel load of the subject vehicle 
WL parent = wheel load of the Brake Emission Family Parent
Cx = Friction Share Braking Coefficient for the subject vehicle 
5.6.	Rounding Requirements
5.6.1.	All data must be processed using at least six significant digits. If fewer significant digits are available, data must be processed using all available significant digits. Rounding of intermediate results is not permitted. The final values for a given parameter may be rounded to the number of significant digits necessary to match the number of decimal places defined for the parameter in paragraph 13. of annex 4 of UN Regulation No. [179] 
5.7.	Approval
5.7.1.	The maximum permitted PM10 emission for the family parent is
2.5 mg/km/front brake (5 mg/km per front axle) and 1mg/km/rear brake (2 mg/km per rear axle), prior to the application of the relevant friction brake share coefficient for the vehicle type 
5.7.2.	By way of exemption to paragraph 5.8.1., for vehicles with C Factors ≤ 0.52 maximum values of 5 mg/km/front brake (10 mg/km per front axle) and 1.5 mg/km/rear brake (3 mg/km per rear axle) prior to the application of the friction brake share coefficient for the vehicle type are permitted 
5.7.3.	The maximum permitted PM10 emission for the specific Replacement brake part is
The maximum value that allows the type of vehicle for which the replacement brake part is approved for, to be compliant with the limits set in Table 3 of UN Regulation No. [179] when fitted with Original Parts in the opposite axle.]
[bookmark: _Toc204708924][bookmark: _Toc211009420]6.		Packaging and Marking
6.1. 	Whether the replacement brake part has already an approval issued according to another UN Regulation, the information in this paragraph should not be duplicated in the packaging
6.2.	Each package shall display the following information:
6.2.1.	Manufacturer's name or trade mark;
6.2.2.	Friction Material Identification Code or Disc/Drum Identification Code and Emissions Family Test Group Number;
6.2.3.	The vehicles/axles/brakes for which the contents are approved;
6.2.4.	The approval mark;
6.3.	Each replacement brake part shall display permanently one set of approval data:
6.3.1.	The approval mark or the Quick Response code (QR code);
[bookmark: _Toc204708925][bookmark: _Toc211009421][bookmark: _Hlk215746728]7.		Modifications and Extension of Approval of Replacement Brake Parts
7.1.	Every modification of the replacement brake part shall be notified to the Type Approval Authority which granted the approval. The department may then either:
7.1.1.	Consider that the modifications made are unlikely to have appreciable adverse effects and that in any event the replacement brake part still complies with the requirements; or
7.1.2.	Require a further test report from the technical service responsible for conducting the tests.
7.2.	Confirmation or refusal of approval, specifying the alterations, shall be notified by the procedure specified in paragraph 4.1.7. above to the Parties to the 1958 Agreement applying this Regulation.
7.3.	The Competent Authority issuing the extension of approval shall assign a series number for such an extension and inform thereof the other Parties to the 1958 Agreement applying this Regulation by means of a communication form conforming to the model in Annex 1 to this Regulation.
[bookmark: _Toc204708926][bookmark: _Toc211009422][bookmark: _Hlk215746797]8.		Conformity of Production
8.1.	Replacement brake parts approved to this Regulation shall be so manufactured as to conform to the type approved.
8.2.	To verify that the requirements of paragraph 8.1. are met, suitable controls of the production shall be applied. These shall encompass the control of raw materials and components used.
8.3.	The holder of an approval shall in particular:
8.3.1.	Ensure that for each non – original replacement brake pad/lining at least the friction tests prescribed in UN Regulation No. 90 Annex 9 are carried out on a statistically controlled and random basis in accordance with a regular quality assurance procedure. 
8.3.2.	Ensure that for each non - original replacement Grey Cast Iron [and Hard Coated Grey Cast Iron] brake disc/drum at least the tests prescribed in UN Regulation No. 90 Annex 9 Part B are carried out on a statistically controlled and random basis in accordance with a regular quality assurance procedure.
8.3.3.	[Reserved]
8.3.4.	[Reserved]
8.3.5.	Ensure that once every [12] months one sample of each approved combination of friction material and disc or drum material in series production shall be randomly chosen by the manufacturer in agreement with the Competent Authority and tested with the family parent setting as during type approval over the WLTP-Brake cycle on a component test bench as described in UN Regulation No [179]. In case the test results are not in compliance with the maximum limits specified in Section 5 of this regulation for the axle concerned, paragraph 8.3.5.1. applies.
8.3.5.1.	[Reserved to be developed]
8.3.6.	Ensure existence of procedures for the effective control of the quality of products such as ISO9001:2015 or IATF16949
8.3.7.	Have access to the control equipment necessary for checking the conformity of each approved type;
8.3.8.	Analyse the results of each type of test in order to verify and ensure the consistency of the product characteristics, making allowance for variation of an industrial production;
8.3.9.	Ensure that data of test results are recorded and that annexed documents remain available for a period to be determined in agreement with the administrative service;
8.3.10.	Ensure that any samples or test pieces giving evidence of non-conformity with the type of test considered shall give rise to another sampling and another test. All the necessary steps shall be taken to re-establish the conformity of the corresponding production.
8.4.	The Competent Authority which has granted type-approval may at any time verify the conformity control methods applicable to each production unit.
8.4.1.	In every inspection, the test books and production survey records shall be presented to the visiting inspector.
8.4.2.	The inspector may take samples at random to be tested in the manufacturer's laboratory. The minimum number of samples may be determined according to the results of the manufacturer's own verification.
8.4.3.	When the quality level appears unsatisfactory or when it seems necessary to verify the validity of the tests carried out in application of paragraph 8.4.2. the inspector shall select samples to be sent to the technical service which has conducted the type approval tests.
8.4.4.	The competent authority may carry out any tests prescribed in this Regulation.
8.4.5.	The normal frequency of inspections authorized by the Competent Authority shall be one per year. In the case where negative results are recorded during one of these visits, the competent authority shall ensure that all necessary steps are taken to re-establish the conformity of production as rapidly as possible.
[bookmark: _Toc204708927][bookmark: _Toc211009423]9.		Penalties for non-conformity of Production
9.1.	The approval granted in respect of a replacement brake lining assembly type or drum brake lining type pursuant to this Regulation may be withdrawn if the requirements laid down in paragraph 8.1. above are not complied with.
	The approval granted in respect of the type of a replacement brake drum or a replacement brake disc pursuant to this Regulation may be withdrawn if the requirements laid down in paragraph 8.1. above are not complied with.
9.2.	If a Contracting Party to the Agreement applying this Regulation withdraws an approval it has previously granted, it shall forthwith so notify the other Contracting Parties applying this Regulation, by means of a communication form conforming to the model in Annex 1A or Annex 1B to this Regulation.
[bookmark: _Toc204708928][bookmark: _Toc211009424]10.		Production Definitively Discontinued
If the holder of the approval completely ceases to manufacture a replacement brake part approved in accordance with this Regulation, he shall so inform the authority which granted the approval. Upon receiving the relevant communication that authority shall inform thereof the other Parties to the 1958 Agreement applying this Regulation by means of a communication form conforming to the model in Annex 1A to this Regulation.


[bookmark: _Toc204708785][bookmark: _Toc204708931][bookmark: _Toc211009426]Annex 1
[bookmark: _Hlk215746920]Communication 
(Maximum format: A4 (210 x 297 mm))
	issued by:		Name of administration:
......................................
......................................
......................................

 [image: ]
 
Concerning:			Approval granted
			Approval extended
			Approval refused
			Approval withdrawn
			Production definitively discontinued
of a Non –Original Replacement brake pad/ brake shoe & lining/brake disc/brake drum pursuant to UN Regulation No. [YYY]
Approval Code ........................			Extension No .......................
1.	Applicant’s name and address	
2.	Manufacturer’s name and address	
3.	Friction Material Part No	
4.	Disc/Drum Part No	
5.	Emissions Family Test Group No	
6.	Vehicles/axles/brakes for which the replacement brake part qualifies	
7.	Submitted for approval on	
8.	Technical service responsible for approval tests	
8.1.	Date of test report	
8.2.	Number of test report	
9.	Approval granted/extended/refused/withdrawn	
10.	Place	
11.	Date	
12.	Signature	
[bookmark: _Toc211009427]13.	Annexed to this communication is a list of documents in the approval file deposited at the Type Approval Authorities having delivered the approval and which can be obtained upon request	


Annex 2
Arrangements of Approval Mark and Approval Data
(see paragraph 4.2.9 of this Regulation)	
a
E2
a
3
YYY R – 01/A/1234/13a
a
3
a
2







The above approval mark shows that the item concerned has been approved in France (E2) pursuant to Regulation No. [YYY] under approval number A/1234/13a. The first two digits of the approval number indicate that the approval was granted in accordance with the requirements of Regulation No. [YYY] as amended by the 01 series.

Annex 3
[Templates for Documentation – Annex to be developed]
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