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A brake test stand for particles
measurement and collection
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*Mattia Alemani,Ulf Olofsson GuidoPerricone JensWahlstrém, Ander§éderbergAlessandrcCiotti, "Aproposeddynobench test cycle to study particle

emissionsfrom discbrakes, Eurobrake2014 proceedings

Dynamic Bench tests helps to understand the particle behavior under real work
conditions.Recent updates includes a clean chamber and Isokinetic sampling

10/03/2016 Brembo S.p.A.

3



7 Whyto improve?

A To avoid sample contamination
dueto externalsources

A Tohavea representativesample
trough iso-kineticsampling

A To have a controlled volume
with well mixedparticles
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SAMPLING VOLUME SAMPLING LINE
CleanChamber A well defined Isokinetik Sampling outlet speed
and controlled volume,with an equals the sampling probe inlet
HEPAH13 filtered air inlet speedavoidingparticlelosses
Well-mixed airflow: inside the Sampling efficiency. to reduce
clean chamberwill provide an particlessettling or stickingalong
homogeneouserosol the samplingline

The final target is to have a sampling chain as much representative of the syst
emissions and reliable, as possible
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Schematiadiagramof the test stand.OR: outdoor roomB-I: 0.4mbendtube; F: flow
measuremenpoint andfilter; BB:biggerbox; T: tube; Ol: first outlet gap; V: Venturi flow
measurementube; SOsamplingoutlet; C:dustboxchamber A: Airinlet opening;Cy Cyclone
B-2: 9C°, 0.1mbendtube; E: ELPIl4&scadempactor

A photographof the novelbenchdesign.BB:biggerbox (door open); Fnlet
tube fromwhichcleanair enter; T: outlet tube; Rrotor; C:dustboxchamber
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== Chambemorkingprinciple "rc
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Filtered air inlet

Source2015, Pro¢MechEPart D: J Automobile Engineering, 81

Features Characteristics

Chambedimensiondmm] 1296 x 3793x793/NxLxH

Chambewolume [n?] 0.817
Detection Airflow [m3/h] 1175( adj. 5002500)

Air-exchangd#/min] 19.5

Samplingspeed[m/s] 3.47
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=ll=" Controlledparameters

Parameter DynoBench
Wear Measuredafter test (ieghtdthicknes$
Pressure Applied
Torque Torquetransducer
Friction calculated

Disc Temperature 1 ktypethermocouple

Pin Temperature 2 ktypethermocouplegonefor eachpad)
Slidingvelocity Imposedmeasured

Flow rate Imposed

PM/PN Elpt (withcollectior)
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An Electrical Low Pressure Impactor (ELPI+®) measures and collect/\ | <
particles. A cyclone filters all the particles bigger than 10um =

T

B CY2

allcaiti® ELP &g

P =10 um ™
18N cal/ Impactor)
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Aresultexample

Old Set-up vs. New Set -up
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