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BRAKE PERFORMANCE - CRAWLER TRACTORS AND CRAWLER LOADERS

1. SCOPE:
This SAH Standard applies to crawler tractors and crawlern loaders ap
identifiled in SAE J1057 and SAE J1116 and having a manufacturer's mpximum
specifield speed of 16 km/h.

1.1 Purpose:

To proviide performance criteria for service\brake systems, secondafy brake
systems|, and parking brake systems for crawler tractors and crawlef loaders.

2. REFERENGES:

2.1 Applicable Documents:
SAE J72|7, Nomenclature - Crawler Tractor
SAE J732, Specification Definitions - Loaders
SAE J742, Capacity Rating - Loader Bucket
SAE J81[8, Rated Operating Load for Loaders

SAE J1057, Identification Terminology of Earthmoving Machines

SAE J11[16, Categories of Off-Road Self-Propelled Work Machines

SAE Technical 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.
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.2.3.2 Secondary Brake System: The system used for stopping the machine in the

Definitions:

.1 CRAWLER TRACTOR: Crawler tractor is defined in SAE J1057 and is
illustrated with parts nomenclature in SAE J727. The tractor may, in
addition, have any combination of attachments mounted on it that are
formally approved by the machine manufacturer.

.2 CRAWLER LOADER: Crawler loader is defined in SAE J1057 and SAE J732. The
loader may have any type of bucket or other tooi, and any other

by the
mac ine manufacturer.

.3 BRAKE SYSTEMS: A11 the components which participate in stopping and
holding the machine. Such systems consist of a control).means pf power
transmission, and the brake itself.

.2.3.1 Service Brake System: The primary system used -for stopping ahd holding

. the machine.

event of any single failure in the service brake system.

.3.3 Parking Brake System: The system used to hold a stopped machfine in a
ationary position.

mon Component: A componentcthat performs a function in twp or more

.4 BRAKE(S): The component which directly applies a force to oppose movement
of the machine. Brakes may, for example, be friction, electricpl, or
fluid types.

Slide, as wsed in this criterion, is defined as no track rotation
duripg machine movement.

.6 MACHEINE MASS:<-Crawler Tractor - Operating mass of the machine lp to the
mass| of the-heaviest combination of equipment approved by the mpnufacturer
of the machine, an operator of 75 kg, and with the machine fully fueled
and serviced.

.7 MACHINE MASS: Crawler Loader - Operating mass of the machine up to the
mass of the heaviest combination of equipment approved by the manufacturer
of the machine, a loaded bucket per SAE J742 not to exceed rated load as
defined in SAE J818, an operator of 75 kg, and with the machine fully
fueled and serviced.

.8 BRAKE FORCE: Decelerating force due to the brake system, plus rolling
resistance, but it does not include engine torque.

e
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BRAKE SYSTEM PERFORMANCE:

2.1

(23]

3.1
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N

Common

The brake systems may use common components.

Component:

However, a failure of any

single component, or a failure of any single common component, shall not
reduce the effectiveness of the machine's stopping capability to less than
the secondary stopping performance, as defined in 3.3.1.

Service
The mad

Brakg
servi
forwa
force

Secondg
capable
may be

Brake
secor
forwg
brake

Secor
arraf
immeq
requi

Parking
The mag
releasd
automat

Parkd

—Brake—System:
hine shall have a service brake system.

Performance:
ce brake system when fully applied on a machine moving in e
rd or reverse shall cause the tracks to slide or 'develop a

in Newtons equal to 9.8 times the operating ‘mass in kilogr

ry Brake System: The machine shall have @ secondary brake

applied automatically.

Performance: The secondary brake, system is tested by towi
dary brake system when fully applied on a machine moving in
rd or reverse shall cause at least one track to slide or de

force in Newtons equal to 3<3 times the operating mass in

dary Brake System Release: The secondary brake system shal
ged so that it cannotcbe released from the operator's seat
iate reapplication can be made from the operator's seat to
rements of 3.3.1. '

Brake System:

hine shallchave a parking brake system capable of being app

appl?

The service brake system is tested by towing|

of being applied by a person seated in\bthe operator's seat|.
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It also may be applied

fully

d by apérson seated in the operator's seat.
jcallys
ng.Brake System Performance: The parking prake system when

hold the

lod—in—either the forward or reverse direction shall either
tracks stopped on any incline on which the machine (and towed load if
applicable) is operating unaided or develop a static brake force in
Newtons equal to 6.5 times the mass of the unit in kilograms if the

parki

Remai

ng brake system is tested by pulling a parked machine.

n Applied:

The parking brake system while applied shall maintain the

parking brake performance in compliance with 3.4.1 despite any contraction

of the brake parts or leakage of any Kind.

dependent upon an exhaustible energy source.

This system shall not be
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3.4.3 The failure of a common component may prevent the application of the
parking brake system.

3.5 Control Forces:

4. B
4.1
4.1.1

4.1.2

4.1.3

Control forces needed to meet the required brake performance for the systems
defined in Section 4 shall not exceed the values in Table 1:

TABLE 1.
Control Types Force
Finger grasp (flip levers 20N
and switches)
Hand grasp '
Upwards 400N
Fore-aft , 300N
Sideways 300N
Foot Pedal (leg control) 700N
Foot Treadle (ankle control) 350N
RAKE TEST CRITERIA:
Facilities:
A Teyel (within 3% slope) test course of adequate size to condugt the test
descyibed in 3.2.1. The soil conditions of the test course should be
similar to those in which’ the machine is operating. If these sg@il
cond{tions are not available, it is recommended that the soil bg of the
type [that containsmot less than 10% clay, not more than 70% sand, and not
Tess|than 10% silt,~ This foregoing statement is to be used as q guideline
only(and is not'meant to imply that a laboratory soil analysis fest is
required. Moisture content of the soil shall be such that the mass of the
test|machiné_can be supported with only nominal sinkage.
A tegt course for the self-propelled machine with adequate gradgs to
simulate the conditions in 3.4.1. If a towing test is to be conducted,

the course shall be Tlevel, as in 4.1.1.

A means of providing the force required to complete the test conditions
outlined in 3.2.1, 3.3.1, and 3.4.1.
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4.2 Instrumentation:

4.2.1 A means to measure and record the following parameters within the

specified accuracy:

Parameter Accuracy
Brake System Pressure - 43.0%
Machine Mass +2.5%

Grade

4.3 Test Requirements:

4,3.1 The
the

brake position.

NOTE:[ Some machines are designed to automatically apply the bra
system(s) when the transmission control is in the neutral
(hydrostatic drive, etc.). These“machines may be tested

at the same speed as the towing-machine, then apply the b
system(s) being tested by placing the appropriate control
brake position.

Brake Force .0%

ervice and secondary brake performance tests are to be run
achine at a speed of 2 to 5 km/h to reduce the“effects of f
drag.| The transmission of the test machine shallibe in neutral

by towing
rictional
pr in the

Ke
position
py driving
rake

in the

-
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RATIONALE:

J1026 _APR90

SAE J1026 has been reviewed to satisfy'the five year update requirements for SAE

documents.

No changes in the performance requirements have been made,

the allowable brake actuation force.

except for

The Purpose and Scope have been rewr1tten to reflect the current meaning of these

sections.

The Definitions section now includes what was previously Identification and
Definitions.

A1l referen

Control For
have been s

Instrumenta

consistent with current SAE J documents.

RELATIONSHI

ce to English units have been deleted.

ce requirements have been consolidated into one section, 3.
pecified to be consistent with values of current SAE™J docum

tion Accuracy is grouped into one section, 4.2.0nV Values a

Not applica
APPLICATION

This SAE St
in SAE J105
16 km/h.
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P OF SAE STANDARD TO ISO STANDARD:

ble.

ndard applies to crawler tractors and crawler loaders as i
f and SAE J1116 and having a‘manufacturer's maximum specifi

!

CTION:

pmenclature - Crawler Tractor
pecification Definitions - Loaders
ipacity Rating - Loader Bucket
ited Operating Load for Loaders

dentification Terminology of Earthmoving Machines
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COMMITTEE COMPOSITION:
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Cleveland, OH - Vice Chairman
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