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Background and Motivation

® Tyre and Road Wear Particles (TRWP) belong to “microplastics _ _
unintentionally generated through wear and tear of products” Itis estmated
: : that in the EU there is an
e Mostly cigar shaped particles annual release of about
e Length ranges from 10 to 500 um; Size distribution mode 70 to 100 um 500.000 tons of tyre rubber
e Mix 50/50 of rubber fromtire tread and minerals fromthe road surface

>Density ~ 1.8
©® TRWP are spread in several environmental compartments
e Fate assessment studies are showing that TRWPsS e L e P P o

end up mostly in soils and river sediments

Mineral
Inclusions



https://www.etrma.org/wp-content/uploads/2019/10/20200330-FINAL-Way-Forward-Report.pdf
https://www.etrma.org/wp-content/uploads/2019/10/20200330-FINAL-Way-Forward-Report.pdf

ETRTO WG Mandate and Objectives

® ETRTO Working Group aims to:

e |dentify the most suitable test method to measure
abrasion rate for passenger tyres

e Evaluate the feasibility of the test method and
associated planning

e Develop and implementthe test method
e Validate the final test method and parameters

® The final goal is:
e to have a feasible tyre abrasion rate test method with the following characteristics:
> repeatable, reproducible, cost efficient and practicable
>representative of real driving environment in European market
>usable for regulation purpose (including market surveillance)
>open to all tyre manufacturers worldwide




Quantifying tyre emitted particles: abrasion rate

IS the relevant indicator, not tyre mileage!

©® Example: Same final mileage, different quantity of rubber to wear

A B
Treaddepth(mm) | 6 | 9

Tyre mileage (km) 50 000 50 000
Abrasion rate (mg/km)

® Relevant indicator
The best tyre is the one releasing the lowest quantity of rubber for an identical mileage, means here the Atyre.
In this case, the tyre final mileage is not a relevant indicator, while the only relevant indicator is the abrasion rate

= Relevant indicator for tyre particles emission: abrasion rate, in mg/km (reduced — better)




Impacting factors on tyre abrasion rate

® Road & driving style are the predominant factors influencing abrasion rate:
Road design as well as driver's trainingare majorlevers of progress to decrease abrasionrate and related particle release.

©® Tyre design, even if not the main one, is however a relevant factor to impact rubber wear emission that needs to be
addressed.

» An holistic approach is to be considered to achieve best improvements

Influencingfactors on Tyre Abrasion Rate & factors weight

To have a repeatable and valid Abrasion
Rate Test Method, all the influencing factors
must be under control

Weighting factor (estimated max
influence)




©® For accessibility reasons, we scheduled them as:

e Phase 1: On vehicle testing method ndoor:Rrum
e Phase 2: On drum indoor testing method _ Nieurg
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ETRTO On-Vehicle Test Method Proposal

® ETRTO proposal is an on-Vehicle test method running convoy with several
vehicles with same controlled conditions on a defined test route on public roads

e Areference tyre in each convoy is required
>to mitigate the impact of outside parameters on absolute abrasion rate

® Main parameters to master

e Road & Driving Style d

> Circuit on public roads, Road types, Pavement surfaces

>Speed & Acceleration Distributions
e Vehicle type & Settings

>Targeted tyre load in % LI
e Weatherimpact

>Temperature range for testing

>Rain: limited % of wet roads, no snow or ice




Which usage can be representative for Europe?

REPARTITION GEOGRAPHIQUE

® Collecting Europe usage tracking Data Base from Tire Manufacturers
e All over Europe ’
e 3555 vehicles
> All Passenger Car Market segments
> Since 2015
e 15 Millions of trips
e 150 Millions of kilometers U panel
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® Roads are splitin

e Urban, Rural, Highway
> using OpenStreetMap definitions

® Driving Style Statistics
e Speed & Acceleration distributions

®© Weather Statistics
e Temperatures & Wetness

M turope Usage Panel




0.8 m/s?

StdDev longitudinal Acc (braking/ accelerating)

e Each point from
graph beside
representsthe  [EEEIIES
range (StdDevV)
of X&Y
accelerations
for one single
vehicle over
severalten
thousands
of km

StdDev lateral Acc (left/ right turning)
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Tyre Sensitivity to Outside Temperature

® Passenger Car Tyre Abrasion Rate changes when
outside temperature varies...

e Therefore areference tyre is required in each convoy

® But not all tyres show the same sensitivity

e From non-standardized historical abrasion rate tests,
70 different tyres have been evaluated in the given
example which show certain statistical tendencies.
For instance, considering the following groups:

> Summer sample Abrasion Rate drops by~32%
» through a [10 — 20°C] range

>Winter + All season sample Abrasion Rate drops by~16%
» through a [10 — 20°C] range

Tyres from these two groups should not be mixed in
a same convoy
Their relative Abrasion Rate will heavily depend on
the outside temperature during the test

‘x Abrasion Raté (mg/km) '

Summer
Sample

 Dividing tyres into at least 2
clusters: “Summer” (no
3PMSF) & “Winter” (3PMSF)

« Using a dedicated reference
tyre which should reflect the
mean temperature sensitivity
of each cluster

IS the way to overcome outside

\ temperature sensitivity
| OutsideTemp

10°C 12°C 14°C 16°C 18°C




Clustering the Tyre Market for better reproducibility

® Tyres should be separated in Clusters such as: « Summer» No 3PMSF & « Winter » 3PMSF

e One circuit + One Reference Tyre for each cluster
> “circuit’ = “test route on public roads”

® Each circuit should be located to match actual
temperatures for tyre use in each cluster:

e EU usage tracking Data Base gives actual temperatures 7 Our proposal for a suitable test:
> by Map-matching weather records with vehicle location “‘winter” tyres between 0° and 15°C
through time-stamp : (lower border to avoid ice and snow)
e Winter (Northern Europe) Temperatures and “summer” tyres between 15° and 30°C,
>Range [0 : 20°C] - Mean ~ 7,5°C looking for circuits_, locations that_ maximize

corresponding testing periods
e Summer (Europe) Temperatures

>Range [10 ; 35°C] - Mean ~ 23°C

EU panel

® Other circuit specifications
e Road Mix: Urban, Rural, Highway
e X/Y acceleration histograms
e Speed range




Large Country road

Narrow
Country
road
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1 Loop ~ 500 km
Using open roads

Not completely fixed

Compatible with
Electric vehicle
A operations
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ETRTO Workplan Phases & Projected Schedule

Standard Tyre Abrasion Test Method C1 (passenger car tyres)

a) On-Vehiclereference method
'ﬁ ) Q1/Q2 2023 =» Standardization Q2 2025

'a_, b) On-Vehicle multicircuit
= e Q3/Q4 2023 =» Standardization Q42025

e C)Drum
P =) Q4 2026 =» Standardization Q42028

e

Outcome:
Standardized test methods
Market assessment method
starting (2023)

Step A) Step B) Step C)

Definition of Test methods Standardization

basis vehicle test development based on

| and conditions | conditions of Step A

-~
Q12020 Q22021

ETRTOWG
Feasibility
checks,
macro
planning

Test method development start




Conclusion

® By 2023, Tyre Industry is committed to deliver a test method
e that will support regulatory action on TRWP mitigation,
e with the inclusion of abrasion rate in the tyre regulatory framework

® This Method will be On-vehicle based, measuring tyre Abrasion rate (mg/km)
e in arelative manner to a known Reference Tyre
e representative of real driving conditions of European market
e that will be open to all test suppliers

ZmpGesrone

® Develop a Method which will be fair, robust and reproducible, requires
e Fine tuning of many influencing test parameters
e Expertise and market knowledge

Many thanks to all participants of ETRTO & ETRMA Working
Groups representing major European Tyre Manufacturers
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Many thanks for your attention




