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Structural Testing of Passenger Car and Truck Disc Brakes

1. ScopL
This SAE Recommended Practices specifies a procedure for determining structurakstrengtt and fatigue
life of disc-bfake caliper assemblies which are satisfactory for vehicle usage. Itis  applicable to new
caliper assemblies which are employed in passenger car and truck brake systems = utilizing| hydraulic
brake fluids.|Brake design and vehicle performance requirements are not included. Specificption limits
are left to the discretion of the responsible manufacturer.
This procedlire was developed for base brake operation and does ot consider some unusyal effects of
ABS (Anti-Lpck-Brake System) or Traction Control systems which”may have a significant ¢ffect on the
caliper. Cargful analysis of the particular type ABS and/or Tragtion Control should be made apd additional
tests may be required which are not included in this document:
2. References

2.1 Applicable Publications

The followinfy publications form a part of thelspecification to the extent specified herein. Unle$s otherwise
indicated, the latest revision of SAE publications shall apply.

2.1.1  SAH PUBLICATION
Available frgm SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J1703+Motor Vehicle Brake Fluid

2.1.2 FMVSS RUBLICATION

Available frgqm-the Superintendent of Documents, U. S. Government Printing Office, Mail $top: SSOP,
Washington, DC 20402-9320.

FMVSS116 (DOT 3)
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3.

Test Apparatus

The basic apparatus includes:

fluid pressure source

Means to measure and record pressure and linear deflection
An appropriate method of mounting the caliper assembly to represent the actual vehicle installation
A mounting oven to be used for caliper heat treatment.
The appropriate caliper mounting mechanism for salt spray treatment in accordance to the ASTM

a. A brake
b.
c.
d.
e.

B117 pr
Brake fluid

Fluid may b¢ used for caliper assemblies intended for the purpose.
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3.2 Fatigye Testing

The pressur
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deflection (0.255 to 0.01 in) which would represent a crack or failure of significance m
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b source must be rate controllable and capable of developing.a‘maximum of 69 |
apply rate of 4.1 MPa/s (600 psi/s) maximum. Appropriate.pressure measuring
. These may be gages or transducers.

e source must be capable of developing 21 MPa (3000 psi) at an apply rate of
maximum. Devices must also be included to apply, hold, and release t
. Capability to count the cycles, measureithe pressure, and determine significa

bamples

hssemblies selected tg include shoe and linings. Separate samples are required
. It is suggested that-a° minimum sample size of 8 be used for determination
f the results.
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5. Structlural Test
Determinatign of structural integrity (conduct 5.3 Pre-test Procedure before 5.1 when alumind
are applied)
5.1 SetupHorepresentand-simutateactuat-vehictemstattationinctudingrotorsor-segmet
and linings).
5.1.1 Connect the pressure source to the inlet of the caliper assembly. Connect the pressure-

measuring device to represent the pressure within the caliper such as at the inlet, or less

desi

5.1.2

rably at the bleeder screw.

Use DOT 3, 4, or 5 Brake Fluid, whichever is appropriate, and bleed the setup of all air.

5.2 Apply increasing pressure to the caliper at a rate of 2.7 to 3.4 MPa/s (400 to 500 psi/s) until a
structural failure occurs as measured by inability to maintain pressure, or 69 MPa (10 000 psi) is
reached.
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5.3 Preparation Procedure for aluminum housings only

5.3.1 Disa

5.3.2

ssemble caliper assembly (isolate housing machining).

the manufacturer to be applicable. Maintain temperature for minimum of 1 h.

5.3.3

6.

Determinatid

6.1 Basic
6.1.1 Add
med
6.2 Altern
6.2.1 Incr
50
man

NOTE—13.8 MPa + 0.7 MPa (2000 psi + 100 psi) is.the lowest recommended test-cycling pre

Fatigge-Fes

setup and instrumentation to be same as Section 5.

htely apply and release pressure to the caliper housing ds follows:

pase pressure at a rate of 6.9 to 24.1 MPa/s (1000to 3500 psi/s) from 0 to 0.3

Remove from oven, allow housing to cool.

v
T

n of fatigue resistance.

suring devices for detecting deflections and change of deflections.

+

si) to a maximum of 13.8 MPa + 0.7 MPa (2000 psi
ufacturer.

100 psi) or as speq

Bake housing machining at a maximum temperature limit of 200 °C or to a maximum limit set by

pressure-cycling devices, means of counting the cycles that‘reach proper pressure, and

4 MPa (0 to
ified by the

ssure.

6.2.2 Maintain the test pressure for 0.2 s minimum.

6.2.3 Relgase pressure to 0 to 0.34 MPa (0 to 50 psi) and maintain for 0.2 s minimum.

6.2.4 Repgeat sequence until test is terminated by the following:

a. Structural crack which results’in loss of maintenance of pressure.

b. Increasg of deflectionexeeeding 0.25 mm (0.01 in) over the deflection observed within the first

10 appligations.

c. Completion of therfequired number of applications.

6.2.5 The|minimum recommended cycles for completion of one test is 100,000 or to a Igvel that has
been determined to be applicable by the manufacturer.

6.2.6  Additional Samples (to a minimum of 10 total) are then recommended to be tested under the 6.2
procedure such that a life exposure of a 95% confidence level can be demonstrated.

6.3 Record data in support of 6.2.4.

6.4 Additional Test Sequence 1 — Conduct Elevated Temperature Fatigue Test

6.4.1

Disassemble caliper assembly (isolate housing machining)
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6.4.2

6.4.3

6.4.4

6.4.5

6.5

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

7.

Bake housing machining at a maximum temperature limit of 2000 °C or to a maximum limit set by
the manufacturer to be applicable. Maintain temperature for minimum of 10 h.

Remove from oven, allow housing to cool.
Re-assemble the caliper assembly (without piston boot(s))

Perform fatigue test procedure as described in 6.2 and 6.3.

Additienal-Fest-Sequenee-2—Conduet-Corroded-FatigueTest;
Disgssemble caliper assembly from anchor bracket (isolate housing assembly).
Plug inlet bore and guide pin holes; mask critical mounting surfaces to prevent corrosjon.
Exppse caliper assembly to 480 h of continuous salt spray in accordance with ASTM B117.
Renpove caliper from corrosion chamber, rinse thoroughly, remove plugs and masking.

Re

assemble the caliper assembly (without piston boot(s)).
Perform fatigue test procedure as described in 6.2 and'6.3.

Inspection of Results

After complgtion of each test specified in 5 and 6;~observe the parts for structural cracks, [seal or boot

damage, or pny other areas of less than desirable results and record.

8.

8.1

Notes

Marginal Indicia

The change]|bar (I) located in-the' left margin is for the convenience of the user in locating fireas where
technical reyisions have been-made to the previous issue of the report. An (R) symbol to the left of the

document title indicates a complete revision of the report.

PREPARED BY THE SAE HYDRAULIC BRAKE COMPONENTS STANDARDS COMMITTEE
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