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PRACTICE
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o

Submitted for recognition as an American National Standard Super sed i ng J1452 JUN85

o TRAILER GRADE PARKING PERFORMANCE TEST PROCEDURE

1. PURPOSE:

This SAE Recommended Practice establishes a uniform procedure for determining
the parking performance on a grade of any new trailer with manufacturer's
maximum weight rating of more than 10 000 lb (4500 kg) intended for roadway use.

2. SCOPE:

This practice establishes methods to determine grade parking performance with
respect to:

2. I Ability of the parking brake system to lock the braked wheels.

2.2 The trailer holding or sliding on the grade, fully loaded or unloaded.

2.3 Applied manual effort.

2.4 Unburnished or burnished brake lining friction conditions.

2.5 Down and up grade directions.

3. INTRODUCTION:

The ability to hold a trailer stationary on a grade involves two performance
factors: 1) overcoming the downhill grade force with the parking brake system
by preventing rotation of the braked wheels, and 2) having sufficient weight on
the braked wheels to prevent the trailer from sliding on the roadway. By the
use of this procedure, the manually applied input effort required to prevent
braked wheel rotation can be measured and the stability of a trailer parked on
a grade can be observed.

SAE Technical Board Rules provide that: "This report is published by SAE to advance the stale oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.SA
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J1452

4. INSTRUMENTATION:

4.1 Force measuring device - 0 - 200 1b (0 - 890 N)

4.2 Decelerometer (0 - 1 G)

4.3 Temperature measuring device - 0 - 1000°F (0 - 540°C)
: 4.4 Stopwatch

5. TEST PREPARATIONS:

Page 2

()

,
c,

5.1 On brakes applied by the parking brake system, use new lining and drums or
discs of original equipment material installed in accordance with the trailer
manufacturer's specifications. I

5.2 Parking brake assemblies and actuation systems are to be installed,
lubricated, adjusted, and inspected in accordance with the trailer
manufacturer's specifications.

5.3 All trailers are to be tested in both the fully loaded and unloaded condition.

5.3.1 The fully loaded tests shall be conducted on full trailers with the trailer
loaded to the manufacturer's maximum rated weight (GVWR if applicable) with
the load distributed proportionately to the individual axle GAWRs; the fully
loaded weight shall include the weight of any test equipment. C=~

5.3.2 The fully loaded tests shall be conducted on semitrailers with the front end
of the semitrailer supported by a dolly and the semitrailer/dolly
combination loaded to a weight (including weight of test equipment) which is
equivalent to the sum of the GAWRs of the semitrailer axle(s); the load on
the dolly axle(s) shall not exceed 20% of the loaded combination test weight.

5.3.3 The unloaded tests shall be conducted on full trailers with no payload but
with test equipment.

5.3.4 The unloaded tests shall be conducted on semitrailers, utilizing a dolly to
support the front end of the semitrailer. with no payload but with test
equipment.

5.4 Tires are to be of the largest diameter specified for the trailer, new or not
more than 20% worn, and inflated to pressures specified by the trailer
manufactur·er.

6. TEST NOTES:

6.1 Conduct the test on a dry, smooth Portland cement concrete surface (or other
surface of equivalent coefficient of surface friction) that is free from loose
materials and has a grade equal to or greater than any specified grade
requirement for the test vehicle, as designated in SAE J293.
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Page 3 J1452

Parking brake system components are to be within a temperature range of 40 ­
150°F (4 - 66°C) during the test.

Parking brake systems employing service brakes shall be tested after
burnishing because of the difficulty of obtaining reliable and repeatable
preburnish data. The burnish schedule is specified in SAE J880. Parking
brake systems which employ a friction brake that is not a part of the service
brake system shall be tested after being burnished per the published procedure
provided to the purchaser by the trailer manufacturer. If no such procedure
is provided, test without burnish.

Trailer shall be positioned on a test grade either by a powered unit in a
manner consistent with normal usage, or by other mechanical means (example:
block and tackle).

6.5 Data sheets should provide for recording the following data: gross vehicle
test weight (including test equipment) and axle weights for the fully loaded
and unloaded condition, percent grade or grade angle, identification of
parking brake system, direction of trailer on the grade, applied input effort,
and observation of wheel roll or lock and trailer hold or slide.

7. TEST PROCEDURE:

7.1 Connect towing equipment to full trailer or dolly that supports semitrailer in
a normally connected attitude.

7.2 Ascend 20% grade until trailer is fully on grade.

7.3 With trailer held on grade by towing equipment, apply trailer parking brake
system to a force not exceeding 125 lb (556 N) for hand-operated or 150 lb
(667 N) for foot-operated system.

7.4 Render trailer brake system independent of towing equipment brake system.

7.5 Disengage towing equipment so that no retarding force is supplied to the
trailer. Deactivate any brakes on a dolly supporting a semitrailer so that
they do not retard the trailer. Observe parking performance for at least 5
minutes.

\ NOTE: Suitable precautions must be taken to stop trailer in case of breakaway
} on test grade.

7.6 In case of trailer creep, note whether wheels roll or slide.

7.7 Reconnect towing equipment. Release parking brakes and repeat steps 7.2
through 7.6 facing the opposite direction on the grade.

8. REPORTING OF PERFORMANCE:

Trailer parking performance shall be expressed as described in 6.5.

The phi (0) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report. If the
symbol is next to the report title, it indicates a complete revision of the report.
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J1452 OCT88

RATIONALE:

SAE J293 OCT88, Vehicle Grade Parking Performance Requirements

SAE J360 OCT88 , Truck &Bus Grade Parking Performance Test Procedure

Proposed revisions to these standards respond to both the need for periodic
updating (SAE J293 and J360 were last changed in June, 1972, and November, 1971
respectively) and the assignment of responsibility for these standards to the
Truck and Bus Council. Thus, being no longer shared with passenger car/light
truck/travel trailer vehicles governed by the Motor Vehicle Council, these
standards are applicable only to vehicles with Gross Vehicle Height ratings over
10 000 pounds.

The draft standards presented here are the harmonized results of Brake Systems
Subcommittee and Brake Committee ballots over the past 22 months.

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applicable.

REFERENCE SECTION:.

SAE J293 OCT88, Vehicle Grade Parking Performance Requirements

J360 OCTBB, Motor Vehicle Grade Parking Performance Test Code

APPLICATION:

This SAE Recommended Practice establishes a uniform procedure for determining the
parking performance on a grade of any new trailer with manufacturer's maximum
weight rating of more than 10 000 lb (4500 kg) intended for roadway use.

COMMITTEE COMPOSITION:

DEVELOPED BY THE SAE TRUCK AND BUS BRAKE SYSTEMS SUBCOMMITTEE:

J. A. Urban, Lucas Industries, Inc., Troy, MI - Chairman
A. H. Przepiora, Fruehauf Corp., Detroit, MI - Vice Chairman
B. E. Latvala, Bendix Heavy Veh. Sys., Elyria, OH
A. G. Beier, Ft. Hayne, IN
A. A. Berg, Sloan Valve Co., Franklin Park, IL
R. J. Bond, Ford Motor Co., Dearborn, MI
R. Carter, US DOT (NHTSA), Hashington, DC
M. L. Carton, Ech1in Mfg. Co., Kansas City, MO
R. J. Crail, Corpac Industries, Inc., Bridgeton, NJ
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DEVELOPED BY THE SAE TRUCK AND BUS BRAKE SYSTEMS SUBCOMMITTEE: (Contld.)

M. D. G'lbert, PACCAR, Inc., Mt. Vernon, WA
D. Jeffr'es, Mack Trucks, Inc., Allentown, PA ~
M. Karp'nsk', Echl1n, Inc., Owosso, MI '-. ;
C. Kle'nhagen Jr., Haldex, Blue Springs, MO
G. A. Kohls, Orscheln Co., Moberly, MO
S. B. Mason, Allied Automotive, South Bend, IN
R. P. Petresh, Bendix Automot've Brake Sys. NA, South Bend, IN
R. W. Radlinsk', Dept. of Transportation, E. Liberty, OH
J. R. Risley, Navistar Intl. Trans. Corp., Ft. Wayne, IN
R. H. Salter, Freightliner Corporation, Charlotte, NC
C. Kevin Sondrup, Un' ted Parcel Service, Greenwich, CT
V. A. Susk', American Truck'ng Assoc., Alexandria, VA
J. M. Walker Jr., Eaton Corp., Kalamazoo, MI
S. F. W'lliams Jr., U.S. Dept. of Transportat'on, Wash'ngton, DC
W. F. Wood, Carl'sle Corporation, Hoffman Estates, IL
J. R. Clark, Eaton Corp., Kalamazoo, MI
R. W. H'ldebrandt, Bend'x HVS, Elyr'a, OH
P. J. Hoag, Arl'ngton Hgts., IL
C. A. Monaghan III, Carl'sle Corp., Clarkston, MI
W. -E. Ott, Gunite Corp., Rockford, IL
R. S. Plantan, Freightliner Corp., Charlotte, NC
J. P. Schajerte, Fruehauf Corporation, Detroit, MI
G. Soodo, U.S. DOT (NHTSA>, Washington, DC
L. W. Strawhorn, American Trucking Associat'ons, Alexandrla, VA
J. C. Britell, Galesville, MD
G. F. Butt, Echl'n Canada~ Inc., Rexdale, Ontar'o, Canada
W. O. Carroll, Freightliner, Charlotte, NC J
D. DeWitt, Great Dane Trailers, Inc., Savannah, GA (
J. Fent, M'dland Brake Inc., Owosso, MI ,.
D. H. Mahannah, Desert Proving Grounds, Mesa, AZ
W. W. Matthes, Abex Corporation, Marietta, GA
R. E. Nelson, Abex Corporation, Troy, MI
G. W. Rossow, Freightliner Corp., Charlotte, NC
G. J. Soodoo, Nat'l. Hwy. Traffic Safety Admin., Washington, DC
P. A. Thes'er, Allied Corp., Troy, NY
C. R. Walker Sr., Friction Mater'als, Inc., Lawrence, MA
G. E. Walton, American Assoc. of Motor Vehicles, Arlington, VA
R. T. Northrup Jr., SAE, Troy, MI

SPONSORED BY THE SAE TRUCK AND BUS BRAKE COMMITTEE:

J. Fent, Midland Brake, Inc., Owosso, MI
P. M. Johnston, Bendix HVS/Allied Auto Division, Elyria, OH
A. G. Be'er, Ft. Wayne, IN
J. C. Britell, Galesville, MD
H. R. Burns, Stratoflex, Inc., Fort Worth, TX
M. L. Carton, Echlin Mfg. Co., Kansas City, MO
G. J. Choinski, Indian Head Industries, Inc., Southfield, MI
J. R. Clark, Eaton Corp., Kalamazoo, MI
J. M. Ehlbeck, Freightliner Corp., Portland, OR
M. D. Gilbert, PACCAR, Inc., Mt. Vernon, WA
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