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Update of the R117 C1 temperature correction
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* Tyre rolling noise tests results are affected by changes of emperature correction updat proposa

the rubber stiffness for different temperatures. Even if the ?
temperature sensitivity is not the main source of
uncertainty, there is the need to correct the result to
consider such temperature dependency.
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* Currently there are several temperature correction
models in discussion.
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* ETRTO collected data to analyze: Th
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1. Potential negative consequences from changing
R117 to air temperature.
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2. Proposals for improvements of the R117
temperature correction.
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Converting from surface to air temperature
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* The conversion of the R117 temperature correction to air temperature if strongly influenced by the
proving ground used to determine the T_track / T_air ratio.

* For the presented example of “PG-1" this would result in a new reference temperature for the correction
of Opef qir = 14,1°C.
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Comparison for different proving grounds

Relation of air to track temperature for different
prooving grounds
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» Slopes and offsets vary significantly for the datasets from only five proving grounds.

* This results in significant changes of the reference temperature and the converted
temperature correction for each proving ground.
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Comparison for different proving grounds

Individual corrections are
necessary to keep the same
overall noise level of the
individual PG.

Applying a generalized
conversion formula would
introduce a new uncertainty to
the overall noise level
individually for each proving
ground depending on its
geographic location.

ETRTO proposes to keep the
R117 temperature correction
based on the track surface
temperature with updates
shown in the next chapter.
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R117 converted to air temperature for different proving grounds
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Physical behavior of rubber / Dynamic stiffness E’

* Tyre rolling noise is hifghly
influenced by the stiffness
change of the tyre over
temperature: S N\

» Different rubber
compounds can show a
wide spread of
temperature sensitivity
regarding their noise
performance.

* One of the main
influencing factors is the
rubber glass transition
temperature. a0 75 0 25 0 25 50 75 100 125 150
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Verifying and updating the R117 C1 temperature correction

* In general, the available data of R117 measurements with the same tyres at a wide temperature
range is very limited_and often of a poor correlation between the temperature and the measured
rolling noise (e.g., R?> < 0,5)

* To improve this situation ETRTO performed 2 activities in parallel:

. Prf?'vwgﬁ‘ro}cj?d in\rl]estigation ?Ni]'gh  Experimental drum investigation to exclude
a gh errort to acnieve a goal o as many uncertainties as possible
R? > 0,7 for the correlation Y P

between temperature and tyre
rolling noise
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Proving ground investigation

Summer
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were tested at g T FROB g summer2r
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Drum data overview - summer compounds s 2

Drum investigation 1 =
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e Changing only the tread compound: P e o w w m w e w0

Averaged tyre surface temperature - drum [°C]
e 3X summer compounds
e 1x 3PMSF compound )

* Tyres were stored at ambient 0,75

Drum data overview — 3PMSF compound

temperatures < 15°C over night. S s :
* Mounted at the test stand, usingan ;™ . o e
ISO replica drum surface, measuring: = e
e tyre rolling noise o o
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Tyre and surface temperature

Proving ground temperature data
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* Preliminary data from one ._
Frovmg ground indicates a yo15850x- 12,061 @
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inear correlation between ° ¢
track surface temperature
and average tyre surface
temperature measured online
in the wheelhouse of the test
vehicle.

* This result is used to calculate ‘
an equivalent track surface .
temperature for the indoor
tyre temperature data.
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Normal C1 tyre temperature correction

Temperature correction overview

2
1,5
® Summer1drum
1 ® Summer 2 drum
B ® Summer 3 drum
=
? s ® SummerlPG
o
E ® Summer 2 PG
v 0
: ® Summer3PG
o
g N —@— R117 correction
> Y °
E e R117 proposal
T}
g- 3 " ':::: --------- Log. (Summer 1 drum)
C o FLL
ST Log. (Summer 2 drum)
1,5
O Log. (Summer 3 drum)
S —— Log. (Summer 1 PG)
O Log. (Summer 2 PG)
S Log. (Summer 3 PG)
0 5 10 15 20 25 30 35 40 45 50 55

Track surface temperature [°C]

* The current R117 temperature correction is well adapted to cover the
average temperature sensitivity of C1 normal tyres.
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3PMSF tyre temperature correction

X Temperature correction for 3PMSF tyres
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3PMSF tyres have a lower temperature sensitivity then summer tyres and
are over corrected by the current R117 C1 temperature correction.
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Proposal for R117 C1 temperature correction update

R117 temperature correction updat proposal
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ETRTO proposal for R117 C1 tyres, based on the collected data:

* The collected data from both the « NORMAL TYRES: the logarithmic shape shall be introduced in R117, by

proving ground and the drum updating the current correction equation based on surface temperature
test confirm a logarithmic shape

for the temperature correction
as already used in R51

* 3PMSF TYRES: introducing a dedicated logarithmic shape - temperature

correction equation, to better represent the low temperature sensitivity of
3PMSF compounds
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Validation of the proposed C1 temperature corrections

The proposed temperature corrections have been assessed on 15 data
sets using the two following metrics:

Standard deviation Slope regression
Summer 3PMSF Summer 3PMSF
No temperature correction 0.47 0.28 No temperature correction 0.06 0.026
Current R117 0.32 0.25 Current R117 0.031 0.016
Proposed normal tyres LOG 0.32 Proposed normal tyres LOG 0.028
Proposed 3PMSF LOG 0.19 Proposed 3PMSF LOG 0.009

The ETRTO proposal reduces the uncertainties for 3PMSF tyres.

Monday, November 7, 2022 The European Tyre and Rim Technical Organization

May contain confidential and/or proprietary information. May not be copied or disseminated without the express written consent of ETRTO Secretary General

18



{8 Introduction
Why not change R117 to air temperature?
Temperature sensitivity of C1 normal and 3PMSF tyres
Validation

7 November 2022 19



Next steps

* Collect drum data to evaluate the C2 temperature correction.

* Ask for support from ISO regarding the observed proving ground
variations and data collection for a discussion in the next revision
cycle of 1ISO 10844,

e Continue the investigations regarding the connection between tire,
air and surface temperature.
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Technical Organisation

Thank youl!
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