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1. SCOPE

This recommended practice is derived from common test sequences used within the industry. This procedure applies to
all on-road passenger cars and light trucks up to 4 540 kg of GVWR. This recommended practice does not address other
aspects such as performance, NVH, and durability. Test results from this recommended practice should be combined with
other measurements and dynamometer tests (or vehicle-level tests), and acceptance criteria to validate a given design or
configuration.

1.1 Purpose

This recommended practice establishes a minimum evaluation procedure for brake rotor thermal cracking.

2. REFERENCES

2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J2784 FMVSS Inertia Dynamometer Test Procedure for vehicles below 4 540 kg GVWR
SAE J2789 Inertia Calculation for Single-Ended Inertia Dynamometer Testing
2.2 ECE Publications

Available at www.unece.org/trans/main/wp29/meeting_docs_grrf.html?expandable=0&subexpandable=99 under: Working
Documents.

ECE-TRANS-WP29-GRRF-2011-09e Replacement brake linings - Proposal for amendment to Regulation No. 90
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3. DEFINITIONS
3.1  APPARENT FRICTION FOR DISC BRAKES

Per Equation 1:

4 10°-T
= Eq. 1
2. (p = Priveshold ) Ap - Ty (Ea- 1

where:

J = apparent friction for disc brakes. [unitless]

T = output torque. [N-m]

p = brake pressure. [kPa]

Prireshola = minimum pressure required to start developing braking torque. Unless otherwise indicated

by the requestor, use 100 kPa for service-only brake corners and 300 kPa for integral
parking brake corners. [kPa]
AP = total piston area acting on one side of the caliper for disc brakes. [mm?]

r = radial distance from centerline of the piston to the axis of rotation for disc brakes, unless
4 other dimensions are provided by the requestor. [mm]

3.2 DECELERATION-CONTROLLED BRAKE APPLICATION

Inertia dynamometer control algorithm that adjusts brake pressure in real time to maintain a constant torque output
calculated from the instantaneous deceleration specified in the test procedure.

3.3 PRESSURE-CONTROLLED BRAKE APPLICATION

Inertia-dynamometer control algorithm that maintains a constant input pressure to the brake independent of the torque
output.

3.4 GROSS VEHICLE WEIGHT RATING- GVWR

Maximum vehicle weight indicated by the manufacturer. [kg]

3.5 INITIAL BRAKE TEMPERATURE - IBT

Rotor temperature at the start of the brake application [°C]

3.6 TIRE DYNAMIC ROLLING RADIUS

Equivalent tire radius that will generate the Revolutions Per Mile (RPM) published by the tire manufacturer for the specific

tire size per Equation 2. Use the tire dynamic rolling radius to calculate the dynamometer rotational speed for a given
linear vehicle speed. [mm] where

T (Eq.2)
RR = tire dynamic rolling radius [mm]
RPM = tire manufacturer specification for revolutions per mile. Typically shown for the tire size on the
manufacturer’s website
3.7 PRESSURE LIMIT
Maximum allowable pressure during a brake application Documents
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3.8  MAXIMUM VEHICLE SPEED — Vs

Highest speed attainable by accelerating at a maximum rate from a standstill to a distance of 3.2 km on a level surface,
with the vehicle at LLVW for vehicles per FMVSS 135 or at GVWR for vehicles per FMVSS 105. For electric vehicles, the
speed attainable is determined with the propulsion batteries at a state of charge of not less than 95% at the beginning of
the run. [km/h]

3.9 ROTOR GOOSENECK

On integral rotor designs, a cast or machined groove at the transition from the inboard braking surface to the cylindrical
(or conical) portion of the rotor that connects to the wheel hub/bearing unit.

4. ROTOR CHARACTERIZATION
4.1 Record and report features that characterize the rotor such as:
411 Rotor mass

4.1.2 Vane count and configuration (straight radial vanes, straight slanted vanes, curved slanted vanes, multiple
straight slanted vanes, rung shaped blades, or pillars)

4.1.3 Cross-drills or slots

4.1.4  Surface treatment or coating

4.1.5 Rotor thickness variation measured 10 mm from the outside diameter

4.1.6 Cheek thickness variation measured every 90° on both friction surfaces (for vented rotors only)
4.1.7 Mounted lateral run-out measured 10 mm from the outside diameter on the outboard cheek
4.1.8 Friction surface finish R, measured every 90° on both friction surfaces for non-coated rotors
4.1.9 Hardness of friction surface measured every 90° on both friction surfaces

4.1.10 Basic material description

4.1.11 Rotor design/type (standard vented, inverted, standard solid, solid drum-in-hat, vented drum-in-hat, or solid single
flange rotor)

5. TEST CYCLES
5.1 Dynamic Brake Application

Figure 1 illustrates the main time-stamps used to characterize the brake application.
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