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RDE Brake Wear Sampling System
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RDE Brake Wear Sampling System

Symmetric release of
particles
- emission result doubled

Sufficient natural cooling

No influence on brake
temperature
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RDE Vehicle Setup
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Test Environments — Brake Dyno — Emission Test Bed — RDE
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Temperature Impact
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Temperature Impact

ABT +7/, IBT +10, FBT +14 °C
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Characterization on dyno — symmetrical release of emissions
WLTP [mg/km]

-

2 1,7 Brake

PM2.5 PM10
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WLTP Trip1l0 — Dyno vs. Test Track

G — WLTP Trip10
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Trip-10 Results

« Kin. Energy +1.2 %
« Decelerations +14.0 %
 Brake temperature +1.5 °C
« Temperature peaks +35.0 °C
PM, s* PMio*
[mg/km] [mg/km]

Test track 2.3 8.8
Test track 2.0 8.1
+2.7% +13.1%

*normalized for kinetic energy

Speed Profile [km/h]
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RDE On-road Tests
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Hilly Terrain — Mountain Roads

« 82 km hilly terrain
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Conclusion

Vehicle’s correct natural temperature behavior to assess real-world brake emissions

RDE sampling system has no impact on the brake temperature

Good agreement between dyno and RDE test results under same conditions

Assessing PN emissions on-road proved challenging - especially in urban environment

PM,, Euro7 limit 7 mg/km/vehicle
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Outlook Tire Emission

« UNECE TF TA - indoor drum method

 Reproduceable tire wear
« Big impact of drum surface
« PM,, up to 25% of total tire abrasion

« TPN 10! higher than SPN
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Outlook

« Reproducing on-road driving profile on test bed

« Applying to other vehicles with different friction

materials, caliper positions, and corner designs

 Validating that multiplying the measured emissions

by two is also valid for asymmetrical brakes
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Corrosion
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— RDE Test Altitude
= g g £ £t 2 &
T : Okm/h§ 104n~m§ 96.1 kmg 14W1><§ W50|w§§ 20 4D |:|w
est Criteria ; 104~ P ot 908 20] . RS
S | | | T |
Gteron | owaigton | I am
Total Duration 90 - 120 min 33.5km‘§ 35 % % 29.5km = 31 % é 33.1 km % 34% é
Stopping time individual stopping time: 10- 180 s o - e " o > e T c 3
: . . 0, 0, - 0, § G_l: § é g ég
Time Duration of route Urban: 34 % (+ 10 A/ > /)) 31 km.-'hi 19 E %E 78 km/h E . S 121 kmz’hz O % g?
sections of the total | Rural: 33 % (+ 10 %) 15-0kmh 2 -0% RV g Z E a%
duration Motorway: 33 % (+ 10 %)
0- 60 km/h 0.17 >o013 ().14 >0.05 ().07 >0.03
Urban g 15 - 40 km/h (% RPA 5 RPA (% RPA
6 to 30% of vehicle velocity < 1 km/h < < <
g < 18.6 y D< 248 3 . < 27.9
Driving Speed Rural 60 - 90 km/h M §g1 25 4;44 Q%ZO 6 iﬂ §g224
) min 100 * & VA_POS [95] min 100 #* 0 VA_POS [95] min100 3 & VA_POS [95]
Profile/Route 90 - 120 km/h ]
Motorway >5 min have to exceed 100 km/h
< of 3% between 145 and 160 km/h
Mlnlmum Distance 16 km
Route per Section
Start and End Point | both located in the urban section
-
Acceleration > 100 positive acceleration points > 0,1 m/s? ‘ AVL%&géﬁig:ﬂ
Altitude < 700 m above sea level ) T
Accumulated <1200 m / 100 km
Altitude Difference | < 100 m altitude delta between start and stop
EnV|r9r_1mentaI Outside 0-30°C
Conditions Temperature
Payload Test weight £ 90 % of the maximum vehicle weight
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