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Truck and Bus Grade Parking Performance Test Procedure

RATIONALE

J360 has been reaffirmed to comply with the SAE 5-Year Review policy.

FOREWORD
The ability to hold a|vehicle stationary on a grade involves two performance factors: (a) oversoming fthe downhill grade
force with the parking brake system by preventing rotation of the braked wheels, and (b) havihg suffi¢tient weight on the
braked wheels to pr¢vent the vehicle from sliding intended for roadway use.. By the use of this procefure, the manually
applied input effort ]équired to prevent braked wheel rotation can be measured and the)sliding or sfability of a vehicle
parked on a grade c4n be observed. This procedure applies to truck-tractors, trailers{truCks and buses.

1. SCOPE
This SAE Recommeipded Practice establishes methods to determine grade parking performance with reéspect to:
a. Ability of the parking brake system to lock the braked wheels.

b. The vehicle holding or sliding on the grade, fully loaded or unloaded.
c. Applied manual ¢ffort.

d. Unbumished or burnished brake lining friction conditions.

e. Down and up grgde directions.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical 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 © 2011 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback
;:; ;; 47_3‘;;’_;’)?,‘940970 (outside USA) on this Technical Report, please visit
: http://www.sae.org/technical/standards/J360 201106

Email: CustomerService@sae.org
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1.1 Purpose

This document establishes a uniform procedure for determining the parking performance on a grade by the parking brake
systems of new vehicles over 4536 kg (10 000 Ib) gross vehicle weight rating (GVWR) intended for roadway use.

2. REFERENCES

2.1

Applicable Publications

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

2141

SAE Publications

Available from SAE
USA and Canada) or

SAE J293 Truc
SAE J1626 Brak

Trucl
SAE J1729 Park]
SAE J2115 Air B

2.1.2 Federal Publ

Available from the S
20402-9320.

49 CFR 571.105
49 CFR 571121
3. INSTRUMENTAT
3.1

0to 890 N (0 to 200
application measurer

3.2 Decelerometer

I

International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel:~8%7
724-776-4970 (outside USA), www.sae.org.

x and Bus Grade Parking Performance Requirements

ng, Stability, and Control Performance Test Procedures for Aif~ and Hydraul
s, Truck-Tractors and Buses

ng Brake Drawbar Pull Test Procedure—Truck and Bus
rake Performance and Wear Test Code Commercial\Vehicle Inertia Dynamometer
cations

uperintendent of Documents, U.S. Government Printing Office, Mail Stop: SSOP|

rake Performance—Hydraulic Brake’'Systems
rake Performance—Air Brake Systems

[ION AND EQUIPMENT

Force Measuring Device

-606-7323 (inside

c-Brake-Equipped

, Washington, DC

Ibf), to measure park brake hand or foot application force and hydraulic brake velpicle service brake

nents.

Fows

0 to 9.8 m/s’ (0 to 3
(IBT).

2-2-tfsto measure vehicle deceferatiom durimgburmistrorestabtistingimitiat

3.3 Temperature Measuring Device

rake temperature

0 to 540 °C (0 to 1000 °F), to measure parking brake lining pad or shoe as per figure described in SAE J2115 and display
monitor/recording brake lining temperature accurate to £5.6 °C (10 °F).

34 Stopwatch

0 to 5 min, method to measure and document test time.
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3.5

Pressure Gauge

0 to 900 kPa (0 to 130 Ibffinz) for air brake application pressure measurements.

36

Inclinometer

0 to 30%, or other method to measure surface grade/slope.

3.7 Axle Weight Measuring Device

+1.0% of indicated weight.

3.8 Adevice, £50 mm (2.0 in), or method to measure vehicle movement once the parking brake has been applied.

4. VEHICLE INFOFJMAT[ON AND DATA

41

Test Data She¢t 1 (Figure 1) to be used as a work sheet during testing.

4.2 Vehicle information shall be documented as described in SAE J1626 Data Sheets-~ Vehicle Infori

4.3 Vehicle Condit

To insure the accura

431

432

433

43.4

435

NOTE:

On the brake
equipment m

Parking brak
accordance ¥

ons
y and validity of results, the following conditions should/be met:

s applied by the parking brake system, use new thérmocouple lining and drums
aterial and install in accordance with the vehicle manufacturer's specifications.

e assemblies and actuation systems are “t0 be installed, lubricated, adjusted
vith the vehicle manufacturer's specifications.

Tires must ngt be more than 20% worn, largest diameter specified for the vehicle at the test G\

the pressure
day).

For driveline
highest torqu

The vehicle
procedure, fu
to individual

specified by the vehicle manufacturer for the GVWR, measured cold (at the beg

e in combination with4.3.3 tire size during grade holding.

is to be tested in both the fully loaded and unloaded condition. For the pur
lly loaded shall.be the manufacturer's gross vehicle weight rating (GVWR) distribu
axle weight‘ratings (GAWR's) per SAE J1626 Definitions. The vehicle shall be

The unloade

vehicle-shall be as defined in SAE J1626 Definitions.

FMVSS 121 [allows the option of performing the grade holding test at LLVW and GVWR or th
force parking brake test at GVWR as per SAE J1729.

mation.

or discs of original

and inspected in

WR and inflated to
nning of each test

type parking brakes, the rear axle ratio should be at the specified manufacturer vajue to generate the

poses of this test
ted proportionately
loaded to GVWR.

e static retardation

The sequence of testing may be arranged to suit the desired order of vehicle loading and unloading.

5. TEST CONDITIONS AND FACILITIES

5.1

52

53

Ambient air temperature must be between 0 and 38 °C (32 and 100 °F).

Wind velocity should not exceed 24 km/h (15 mph).

burnish snubs per SAE J1626.

Unless otherwise specified, the transmission shall be in the highest gear appropriate for a speed of 40 mph during
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Vehicle:
Vehicle Type:
Vehicle Make:
Vehicle Model:
Date:

TEST SPECIFICATIONS:

Parking Brake Matefial Description:
Items and Equipmert Making Up the Loaded Weight:

Parking Brakes Burrjished: Yes or No

Check Parking Brake Adjustment (optional)

GVWR LLVW

Front Axle: Front Axle:
Rear Axle 1: Rear Axle 1:
Rear Axle 2: Rear Axle 2:
Driver: Observer:

For vehicles with a parking brake system that utilizes friction elements of the service brake system, the lining temperature just prior to any parking
brake test must be between 65 and 95 °C (150 and 200 °F)
For hydraulic vehicles with a parking brake system that does not utilize the service brakes, the lining material temperature just prior to any parking

brake test shall not be more than 65 °C (150 °F) (when the temperature of components on both ends of an axle are averaged or the temperature of

the driveline type pa

1)

Hold on Grade With |Full Application of Service Brake
Place Transmission jn Neutral

Turn Engine Off and| Apply Parking Brake

Release Service Brgkes

Hydraulic brake vehicles with a GVWR > 4536 kg (10 000 Ib) can apply up to a maximum allowable 667 N (150b) to the park brake foot control or
556 N (125 Ib) to thg hand control parking brake.

Percent/Slope of Grade:

Service Brake Park
‘ Application Brake Movement to | Stationary
Parking Pressure-or Foot or Become on Grade for
Vehicle Driver Brake Pedal\Force | Hand ctr | Stationary on % min.
Directiorj on | Selected IBT kPa)PSI) or Force Grade
Gradg Equip. °C (°F) N (Ib) N (Ib) mm (inches) Yes or No
Test 1 | Up Gradg
Down Grpde
Test 2 | Up Gradé¢
Down Grade
Test 3 | Up Gradg
Down Grpde
Date AMB 2GA°F) Wind Speed, KPH | Wind Direction Odometer, milgs
(MPH) Start/Ending
Comments:

Condition of Grade:

FIGURE 1 - DATA SHEET 1 - GRADE HOLDING PARKING BRAKE
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5.4

5.5

5.6

5.7

5.8

59

5.10

All vehicle openings (doors, windows, hood, etc.) must be closed except as required for instrumentation purposes.
The road surface used for vehicle parking brake conditioning shall be dry with a peak friction coefficient (PFC) less
than 0.9 per SAE J1626, flat with no more than a 1% grade in all directions, including crown for burnish snubs and
initial brake temperature (IBT) conditioning.

Automatic adjusters must remain activated for the duration of the test.

Unless otherwise specified, parking brakes can be adjusted per the vehicle manufacturer's procedure.

Individual parking brake lining temperatures should be less than 95 °C (200 °F) when being adjusted or checked.

ace (or other surface of
equivalent codfficient of surface fnctlon) that is free from loose materials or has a grade equadl-to or greater than any
specified grade requirement for the test vehicle, as designated in SAE J293.

Initial Brake Teémperature (IBT)

For vehicles with a garking brake system that utilizes friction elements of the service brake system, the lining temperature
just prior to any parking brake test must be between 65 and 95 °C (150 and 200.°E). Temperature condition the lining
material by conductipg brake snubs from 64 to 32 km/h (40 to 20 mph) speed at'3 m/s’ (10 ft/s? ) dgceleration at 1.6 km

(1 mile) intervals (If §peed or deceleration is not attainable, run at maximum speed or deceleration).

For hydraulic vehiclgs with a parking brake system that does not utilize the service brakes, the lining paterial temperature
just prior to any parlfing brake test shall not be more than 65 °C (150 °F) (when the temperature of components on both
ends of an axle are averaged or the temperature of the driveline type parking brake material). Tempgrature condition the
lining material per the vehicle manufactures recommendation but’ not to exceed the 65 °C (150 [F) requirement per

FMVSS 105.

5.11

512

5.14

5.15

5.16

With variable ipput systems, conduct the test to establish the applied manual effort or pressurg required to lock the
braked wheelq and observe whether the brakedwbeels lock or roll.

With fixed inpyit systems, determine the manual effort required to actuate the system control gnd observe whether
the braked wheels lock orroll.

For vehicles having any equipment{(Such as driver-controlled interaxle differentials or multi-spegd axles), which can
be placed in dr out of engagement-by the driver so as to vary either the number of axles braked or the amount of
torque imposgd on the parking brake or brakes, conduct the test to determine parking perfformance under the
condition that|requires highest parking brake torque and under the condition that requires| highest tire-to-road
tractive force. |t is suggested that all conditions be tested.

Parking brakg systems employing service brakes or those employing non-service brgkes for which the
manufacturer rowdes the purchaser W|th a published bumish procedure need not be testgd before burnishing
because of thé ; H

Vehicles equipped with parking brake systems employing cable or rod actuation of service brakes shall be allowed
to roll off the grade after each data reading. This will improve repeatability of results by allowing realignment
between axle and actuation parts and by removing system hysteresis.

Method of Conducting Grade Holding Test

5.16.1 Test Preparation

5.16.1.1 Install instrumentation and equipment based on the type of parking brake system as described in Section 3.

5.16.1.2 Install new thermocouple lining and drums/discs. Lining grind and surface finish of drums/discs, including all

other brake components must be within vehicle manufacturer's specifications.
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with only service brakes applied at 620 kPa (90 psi +0,-5 psi) at chamber.

5.16.1.3
5.16.1.4
5.16.1.5

in 6.1.1.
5.16.1.6

brakes as
5.16.1.7
5.16.1.8 Test Facili

A 20% (+1%/-0%) g

Adjust vehicle weight to appropriate load condition as per test sequence.

described in 6.2.1.

Install/prepare device to measure vehicle movement on the grade.

Adjust brakes to vehicle manufacturer's specifications. Where applicable, measure and record pushrod travel

For vehicles with a parking brake system that does not utilize the service brakes, burnish brakes as described

For vehicles with a parking brake system that utilize friction elements of the service brake system, burnish the

by

rade of dry smooth Portland cement concrete or equivalent as described.in\5.9.

5.16.1.9 For hydradlic brake vehicles, install force transducer for park brake foot and/or hand contro

NOTE: It is recogni

zed that the weight of the truck-tractor/test trailer combination’ (GCW) is gre

GVWR. If the combination will not park on the test grade at the GCW_ teduce the weight

GVWR and

5.16.1.10 For vehicl

etest.

es having any equipment (axle differential locks or multi-speed axles) which is

test must Ipe conducted in the condition which requires the highest parking brake torque.

5.16.2 Test Proced
5.16.21

5.16.2.2 Charge ail

5.16.2.3 Place driv

5.16.2.4 Ascend 2

brakes.
5.16.2.5 With vehig
5.16.2.5.1 Air-Brak

Apply and hold sen
Apply parking brake

5.16.2.5.2 Hydrauli

Lire

Temperatyre condition the parking brake lining material based on vehicle type per 5.10.

brake system reservoirs to compréssor governor cutout pressure.
er selected equipment in desired condition.

D% grade (dry Portland cement concrete or equivalent surface), stop, and h

le declutched ortransmission in neutral, actuate brakes as follows:
bd Vehicle

ice cbrakes by using maximum treadle (pedal) travel with system at compresg

efforts.
ter than the tractor

equal truck-tractor

Hriver-controlled, the

bld with the service

or cut-out pressure.

s).~Release service brakes after parking brake control is at the fully-applied posi‘ion.

c-Braked Vehicle

Apply and hold service brakes with 667 N (150 Ibf) force. Apply parking brake(s). Release service brakes after parking
brake control is at the fully-applied position. Hydraulic brake vehicles with a GVWR > 4536 kg (10 000 Ib) can apply up to
a maximum of 667 N (150 Ib) to the park brake foot control or 556 N (125 Ib) to the hand control parking brake. If the
vehicle does not remain stationary, reapplication of the service brakes to hold the vehicle stationary, with reapplication of
the force to the parking brake control at the level specified as appropriate for the vehicle being tested may be used twice

to attain a stationary

position per FMVSS 105.

5.16.2.6 Turn off engine.


https://saenorm.com/api/?name=61f94c24c96af643fe4aea9dc568370f


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


