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Inertia Dynamometer Rotor Crack Test Procedure for Air Disc Brakes

RATIONALE

This revision of the SAE J3080 includes typographical corrections and provides the proper internal references to other
sections or items in the document. The original rationale from the original release is still applicable.

Brake rotor cracks on commercial vehicles can compromise the structural integrity of the foundation brake. These failures
can amount to significant maintenance and downtime costs. In order to provide an early assessment of this failure mode,
vehicle manufacturers as well as brake suppliers have developed multiple laboratory test procedures. These procedures
determine (using different test methods and test approaches) the propensity of a given friction couple (brake rotor and
friction material) to develop cracks which can render the brakes out-of-service.

It is the objective of this Recommended Practice (RP) to establish a uniform and industry-endorsed laboratory method which
reflects the most commonly used inertia dynamometer test procedure. This RP harmonizes the test conditions when
applicable, and determines the minimum requirements for the test system used to conduct the test. The two methods
included on this RP reflect the two main approaches to rotor crack testing. Method A uses a bedding cycle at 200 °C and
300 °C, and incorporates performance (torque output) versus pressure during the bedding; Method B uses a single bedding
cycle at 150 °C. This RP also presents the method and criteria to assess and report rotor cracks. This RP applies when
comparing test results to a baseline, a product specification, or a legacy product design.

SAE J3080 has been reaffirmed to comply with the SAE Five-Year Review policy.
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1. SCOPE

This Recommended Practice applies to commercial vehicles equipped with air disc brakes and above 4536 kg of Gross
Vehicle Weight Rating. Other assessments on the friction material or rotor related to wear, durability, correlation to product
life, noise, judder, compliance to specific regulations, etc., are not part of this RP (Recommended Practice).

1.1 Purpose

This Recommended Practice provides an inertia dynamometer test method to assess the propensity of a friction couple to
initiate and propagate thermally-induced cracks on the rotor.

2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J2468 Road vehicles—Brake Linings—Compressibility Test Procedure
2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Recommended
Practice

2.2.1 ISO Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 611 Road vehicles — Braking of automotive vehicles and their trailers — Vocabulary
ISO 6310 Road vehicles — Brake lining — Compressive strain test method

2.2.2 ETRTO Engineering Handbook 2015

NIST SP811  Guide for the Use of the International System of Units

NOTE: Use this standard to present numerical values, units of measure, and to convert between S.I. Metric and U.S.
customary system of units ensuring similar relative errors.
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3. SYMBOLS AND DEFINITIONS

The following symbols apply per Table 1.

Table 1 - Symbols and units

Symbol Definition Unit
A Duration of a braking cyclcla:'t'im'e elapsing between the initiation of ¢
one program step and the initiation of the next
a Average-by-distance deceleration m/s?
d Design overall tire diameter m
F Tire rolling circumference factor -
GAWR Gross axle weight rating kg
GVWR Gross vehicle weight rating kg
/ Test inertia kg-m?
IBLT Initial brake lining temperature °C
IBRT Initial bake rotor temperature °C
dm, mfdd Mean fully developed deceleration m/s?
ps Brake actuating pressure MPa / bar
Rayn Tire dynamic rolling radius m
| Rt Room temperature °C
To Brake torque N-m
Te Rotor temperature at end of braking °C
Ti Initial rotor temperature at beginning of braking °C
v Instantaneous brake speed km/h
VE Speed at the end of braking km/h
Vi Initial speed at beginning of braking km/h
w Brake work MJ
WL Wheel load kg
t Braking time s

3.1  AVERAGE BY TIME DECELERATION

Deceleration Rate

a

The change in velocity divided by the deceleration time measured from the onset of deceleration. Also applies to the
gravitational deceleration induced on the vehicle when travelling along a constant downhill grade during brake drag

applications. See 6.1.
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3.2 BRAKE TORQUE

Torque
Th

Retardation torque applied to the rotor and equivalent to a deceleration rate or a downhill grade. See Equation 1.
Tb = WL - Rdyn a (Eq. 1)

NOTE 1: Take into account any offset induced by the control system, including the complete measurement chain during
the torque calibration process.

NOTE 2: Calibrate the entire measurement chain to the maximum range of the direct torque measurement (or load cell
with a torque arm) for the bedding section.

NOTE 3: Calibrate to a maximum of 4000 N-m for the rotor crack cycles.
3.3 BRAKE WORK (CONSTANT TORQUE BRAKE DRAG APPLICATION)

Work
w

Mechanical work absorbed by the brake as function of the brake torque and the brake rotational speed (both measured in
real-time) during a given period. See Equation 2.

Tpv-t
Rgyn 3.6:106

W = (Eq. 2)

The total brake work done is a function of the cumulative torque and angular displacement during the rotor crack cycles.
Perform the brake work calculation from the time the brake torque builds up to 90% of T, to signal “release brake.”

NOTE: Take into account any offset induced by the control system of the inertia dynamometer.
3.4 COOLING AIR SPEED

Average linear speed measured at the cooling air duct inlet to the brake rotor. Different sections of the test use different
cooling air speed settings.

NOTE: Unless otherwise specified, use a log-Chebyshev method per ISO 3966 in agreement with the test facility.
3.4.1  During rotor crack cycle, reduce cooling air speeds to 0 to 10% of the (supply and exhaust) full-scale speed.
3.4.2 After the completion of the rotor crack cycle, maintain the cooling air speeds (supply and exhaust) for 60 seconds.

3.4.3 Atthe end of the first minute upon completion of the rotor crack cycle, adjust supply air speed to cool down the rotor
to 150 °C £ 50 °C in 500 seconds.

3.4.4  After cooling down to 150 °C + 50 °C, adjust cooling air speeds (supply and exhaust) to an overall cooling duration
to not less than 13 minutes, with 17 minutes being the recommended target time. Use other target cooling time if
specified by the test requestor. See Figure 1.
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Figure 1 - Typical (22.5-inch wheel) brake drag application with constant torque and cooling cycle
3.5 CYCLETIME

Time elapsed between the start of a given brake application and the start of the next one. Do not include any downtime due
to brake faults, inertia dynamometer faults, or manual interruption of the cycle.

3.6 DECELERATION-CONTROLLED BRAKE APPLICATION

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

3.7 DESIGN OVERALL DIAMETER

Tire Outside Diameter
d

Manufacturer specification for the nominal outside diameter of a new tire. The design overall diameter is a function of the
tire’s section width, aspect ratio, and wheel diameter.

3.8 INITIAL BRAKE LINING TEMPERATURE

Initial Friction Temperature
IBLT

Temperature on the friction material at the start of the brake application. Due to the high friction wear rates after a crack
develops, the lining temperature is not measured unless indicated by the test requestor.

3.9 Initial Brake Rotor Temperature

IBRT
T

Rotor temperature at the start of the brake application. Rt indicates the brake application is conducted at the laboratory room
temperature without any special conditioning and without warming-up the brake.
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3.10 INITIAL BRAKING SPEED

Initial Speed

Initial Wheel Speed

A/

Vehicle linear speed at the start of the brake application as a function of the tire size and the wheel rotational speed.
3.11 FINAL BRAKE SPEED

Final Speed

Final Wheel Speed

Release Speed

Ve

Vehicle linear speed at the end of the brake application as a function of the tire size and the wheel rotational speed.
3.12 GROSS AXLE WEIGHT RATING

GAWR

Maximum load on the axle allowed, and published, by the axle or the vehicle manufacturer.

3.13 GROSS VEHICLE WEIGHT RATING

GVWR

Maximum vehicle weight allowed, and published, by the vehicle manufacturer.

3.14 MAXIMUM BRAKE PRESSURE

Maximum brake pressure acting on the air actuator measured in real-time during the brake application.

3.15 MEAN FULLY DEVELOPED DECELERATION

dm
mfdd

Mean fully developed deceleration calculated as a distance-averaged between two specific brake speeds (refer to ISO 611).

3.15.1 For brake applications with a release speed below 10% of the braking speed, calculate the mfdd starting at 80% of
the braking speed and ending at 10% of the braking speed.

3.15.2 For brake applications with a release speed below 50% of the braking speed, and above 10% of the braking speed,
calculate the mfdd starting at 80% of the braking speed, and ending at the release speed.

3.15.3 For brake applications with a release speed at or above 50% of the braking speed, or for constant torque drag brake
drag applications with constant speed, mfdd does not apply.

3.16 PRESSURE-CONTROLLED BRAKE APPLICATION

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