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J873 FEB86

RATIONALE:

Consideration for changes to this document were made during a five year review.
The first efforts at modifications were directed toward better definition of the

test conditions and procedures.

Later a complete rewrite was initiated so that

the format of the document would conform to that of J872 - Reserve Tractive
Ability Test Code.

Changes to the content of the document include:

A definition of the test site in Section 3 with such specifics as:

1.

a. [Minimum length of the track at 100M.

b. pPverall grade of the track within 5%.

c. [The track crown within 3%.

d. Recommended track surfaces for differenf machine *types.
2. Test|machine preparation more clearly defined<in Section 5.
3. 2 ?§ecification for fluid temperatures to. be at operating levels
4. A specification on the condition of . the drive train components (S
RELATIONEHIP OF SAE STANDARD TO ISO STANDARD:
Not appljicable.

REFERENCE SECTION:

SAE J1057, Identification Terminology of Earthmoving Machines

SAE J111

6, Categories of 0ff-Road Self-Propelled Work Machines

APPLICAT|ION:

This SAE Standard specifies a test method to measure drag loss of sel

as well

without payload, as listed in SAE J1C57 and J1116.

COMMITTEE COMPOSITION:

DEVELOPED BY SUBCOMMITTEE 12, MACHINE TEST PROCEDURES:

T OO =

OMrFZTTONo
L] L] L] L L]

(Section

ection 6.2).

f-propelled,
th or
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Davis, Merritt Cases, Inc., Redlands, CA



https://saenorm.com/api/?name=6d982177ce9b2859f308e7d1ee118d7a
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DRAG FORCE TEST PROCEDURE FOR
CONSTPUCTION, FORESTRY, AND INDUSTRIAL MACHINES

-

1. SCOPE:

self-p
machin

Drag f

2. DEFINI
defini

2.1 Trave
(m/s)

hour

2.2 Test
test

2.3 Test

This SAE Standard specifies a test method to measure drag)l

orce is measured as a function of travel speed.

TIONS: For the purposes of this SAE Standard, the following
tions apply:

, or)ki]ometers per hour (km/h) or feet per second (ft/s) or
(mph).

bss of

ropelled, as well as towed, construction, forestry and industrial
es, with or without payload, as listed in SAE J1057 apnd)J1116}

1 Speed: The actual machine velocity expressed in meters per| second

miles per

Time: The time taken to cover the test distance, or durationf of the

run, expressed in seconds (s).

Distance: The distance traveled by the test machine during the test

time,

2.4 Machi
opera
level

2.5 Tire

expressed in meters (m)tor feet (ft).

; expressed in(KiTlograms (kg) or pounds (1b).

kilop
2.6 Ambie

ascals (kPa) or pounds per square inch (psi).

nt Air Temperature/Relative Humidity: Wet bulb and dry bulb

which

degr:

es’Fahrenheit (°F).

ne Mass: The mass .of the machine as tested. It shall include the
tor, a full tank.of fuel, and all fluid compartments at their] specified

Pressure: <Air pressure in the machine tires, as tested, exprjessed in

readings

are recorded during the test, expressed in degrees Celsius (°C} or

SAE Technical Board Rules provide that: “This reportis 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 ] 9 8 ¢ Society of Automative Engineers, Inc.

All rights reserved.

Printed in US.A
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2.7
resi
forc

Drag Force:

The combined rolling resistance and internal frictions that
st movement of a machine. It is determined by measuring the towing
e required to maintain a specified travel speed. It is reported in

kilonewtons (kn) or pounds force (1bf).

2.8 Tow

For

Hitch: The part of the machine used for attaching the towing machine.

some machines not so equipped, this may have to be added for test

purposes.

2.9 Towi

sust

3. TEST

provi

3.1

Recdmmended Minimum Length: The recommended minimum)length is 10

ained distance maintaining constant test speeds.

ared to
esistance.

SITE: The test track shall be a straight, level surfaceprep
de desired conditions of traction with a minimum of rolling r

C m

(33
stal
proy
to 1t

3.2 Gradg
site
the
The
3.3 Surf

3.3.1T R4

ft} with approaches of such length that speed.and load can b
ilized before entering the test section. Turhing areas shall
ided at both ends of the track with sufficient room for the t
urn easily.

4]

be
est train

ed on a
ections and

le:  The grade shall be less than 0.5%. If testing is conduct
with a grade more than C.5%, runs.Shall be taken in both dir

results averaged.

crown slope from centerline to shoulder shall be Tess than 3%.

ace:

bber-Tired Machines: JFor machines equipped with rubber tires|, the

Sy

3.3.1.1

3.3.1.2

rface shall be in.order of preference:

It should
expansion

@11 be dry

Concrete: The surface shall have a uniform rough texture.
have a minimun of expansion joints. Sealing material in the
joints shall be maintained flush or below the surface. It sh
and clean.

These materials are generally known as asphalt o

Bituminous: r asphaltic

concrete.

3.3.2 Crawlers and Steel-Wheeled Machines:

For crawlers or steel-wheeled

machines, test courses of earth shall be used.
shall be well packed and substantially free of loose material.

These earthen surfaces
This

requires a soil that is cohesive when properly moistened and compacted.
Scarifying, watering, grading and compacting equipment is needed for track
preparation.

3.3.3 Al

ternative Surfaces: The test may be conducted on any other type of

surface if required for specific test purposes.

The nature of the surface

shall be reported.
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4, APPARATUS:

4.1 Towing Machine:

4.2 Means to Measure and Record the Following:

Accuracy

~Time o . o v e e e e e e e e e e e e e e +0.2s
——=bistance +—0-5—%

e L R +1.0 %
- Machine Mass . . . . . ¢ ¢ ¢ v ¢ v v oo + 1.5
- Tire Pressure . . . . .. et e e e e + 3.00%
- Temperature - Wet & Dry Bulb . . . . . . . + 10C

(% 1.8°F)
- Wind Velocity . . . ... ¢ o oo * 1.5 mph

5. PREPARATION FOR TEST:

5.1 Carry out a service check on the machine prior-to testing to ensure that:

a) a1l mechanical adjustments are as recommended by the manufacturer
(brakes, clutches, etc.).

b) |fuel, lubricants, and coolant are as specified by the manufadturer.
5.2 Add jpayload, ballast and/or attachments as required.
5.3 Adjust tire pressures as specified by the manufacturer.

5.4 Weigh the machine and.obtain total mass and distribution on driveg wheels
with the operator in‘position on the seat and a full fuel tank.

5.5 Conrlect the test.machine to the towing machine by means of tow hiltch and
tendile load.cell.

5.6 The |track<tension should be adjusted to manufacturer's specification.

5.7 If theytest machine has a steerable front axle, a bridle hitch on other
means may D€ necessary to maimtaim aivectionat comtrol.

5.8 Record general data as shown in Table 1.
6. PROCEDURE:

6.1 Prior to recording test data, the machine shall be operated until
temperatures of fluids in all fluid compartments are in the operating range.
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6.2 For self propelled machines, the engine shall be functionally disconnected
from the drivetrain by such means as disengaging master clutch, placing

transmission in neutral, etc.

means
contr
vario

The disengagement shall be accomplished by

of operator controls. If possible, drivetrain components which
ibute to normal machine drag loss shall remain engaged. Condition of

us drivetrain components shall be recorded.

6.3 While traveling the test distance in the desired gear at constant speed of a

speci

a) t
b) d
c) t
The t
the d

shoul
pull.

Test
excee

6.4 Tests
the g
must

6.5 The t

where

fic test run, record:

i me
istance
bwing force

bsired accuracy. The average of two runs (one in‘each direct;

shall not be reported for which wind velo¢ity (in any directiq
ds 15 mph.

should be limited to travel speeds.that can be safely obtain
iven conditions, usually less thanC20 km/h (12 mph). Extra p
be observed for high speed runs.

ravel speed, V, may be calcutated from the following formula:

V =

+a

d is the travel test distance, in meters (feet) (miles),

t is the<time to travel test distance, in seconds (to the ne
C.1 sk

V. 75 the machine travel speed in meters/second (feet/second)

ime and distance of recorded test runs should be sufficient t9 achieve

on)

¢ be used in reporting machine performance at each selected speed or

hn)

ed under
recautions

arest

{(miles /hour)

7. TESTR

ESULTS:

7.1 Test results shall be presented as shown in the data sheets of Table 1.

7.2 The drag force is the measured towing force for a given travel speed.
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