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(R) VEHICLE ACCELERATION MEASUREMENT

1. SCOPE:

To defing a test procedure that when conducted will provide a repeatfjable
measure pf a vehicle's maximum acceleration performance:

1.1 PURPOSE[:

This SAE Recommended Practice provides a standardized means of measuring
accelerption performance of passenger cars and{1light duty trucks.

2. REFERENCES:

(ij> No ISO cpmparable.

2.1 Definitfion:

2.1.1 UNLOADED VEHICLE WEIGHT: Thé weight of the vehicle as built with

production parts with maximum capacity of all fluids necessary fo
operation of the vehicle.

=1

3. INSTRUMENTATION:

(A11 inskrumentation must be calibrated.)

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
O 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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3.1

3.2

3.3

3.4

3.5

3.6

3.7

Speed-Time:

An instrument to measure vehicle speed as a function of elapsed time is used
in this procedure. The device must meet the following specifications:

“a. Time:

(1) Accuracy 10.
(2) Resolution 0.

b. Vehicle Speed:

(1) Accuracy +0.50 mph (0.8 km/h)

1s
1s

(2 ; ; ALY
c. Engine Speed (tachometer):
(1) Accuracy +50 rpm

(2) Resolution 25 rpm
Temperature:
The ambient temperature indicating devices must have-a resolution
1°C ang an accuracy of +2°F or +1°C. The sensing elements must be
from radiant heat sources.
Atmospheric Pressure:
A barometer with an accuracy of +0.2 in Hg or 0.7 kPa.
Wind:
Wind speed and direction during the test should be continuously mo
Wind measurements should permit “the determination of average longi

sswind components to.within +1 mph (+2 km/h).
Vehicl¢ Weight:
Vehicle weight should-be measured tovan accuracy of +10 1b (45 kg)
Tire Pressure:

Should|be measured to an accuracy of +1 psi (+7 kPa).

Distange

bf 2°F or
shielded

nitored.
tudinal

per axle.

A distance indicating device is required. This device must be capable of

indicating distance to within 1 ft and must be capable of accuracy
5 ft in 1 mile.

within
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4.

TEST MATE
Test Veh

The test
specific

SAE J1491 Revision JUN90O
RIAL: (See Figure 1)
icle:
vehicle shall be completely defined on the test vehicle

ations and preparation 1ist. The test vehicle will normally

be

representative of a standard production built vehicle; any optional or
nonstandard equipment must be noted (i.e., roof racks, optional mirrors, fog

Tamps, s
removed

Test Fue
Commerci
be used

test fue
fuel gen
name, sp
Lubrican

Lubrican
predomin

TEST COND
Ambient
The test

and 32°C).

Adverse
The test
Wind Vel

The test
km/h) (o

Road Con

The roads must be dry, clean, smooth, and must not exceed 0.5% grade.
addition, the grade should be constant and the road should be straight.

poilers, optional axle ratio, etc.). Record any equipment t

for test.

1 :

plly available fuel as recommended by the manufacture¥)will
for test purposes. If the information is available or if a
1 is used, the fuel specifications should be recorded, such
pric type, gasoline octane rating or diesel cetane rating, b

pcific gravity, Reid vapor pressure.

ts:

ts used shail conform to the manufacturer's recommendation fi
pnt weather condition in which the vehicle is being tested.
[ TIONS:

Temperature:

should be conducted at ambient temperatures between 30 and

peather Conditions:
5 may not be (run during foggy, rainy, or snowy conditions.
pcity:

5 may not be conducted when wind speeds average more than 15

hat is

normaily
special
as:

rand

or the

90°F (-1

mph (24

~ when peak wind speeds are more than 20 mph (32 km/h)).

ditions:

In
The

road surface should be concrete or rolled asphalt (or equivalent) and in

good con
Speed Li
These te

dition; testing should not be conducted on slippery roads.
mitation:
sts should be run on a controlled track or proving grounds.

If run

on public roads or highways, speed should not exceed posted speed limit, and
vehicle should not interfere with traffic flow or otherwise operate in a

manner t

hat would be hazardous.
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6. VEHICLE PREPARATION:

6.1

6.2
6.2.1

6.2.2

6.2.3

6.2.4
6.3

6.4

6.5.

6.6

6.7

Break-In:

The vehicle should have at least 2000 miles of operation before test. Tires
must have at least 75% of the tread remaining and tread must be in good
condition. A1l tires must have at least 100 miles of run in before test.

Vehicle Check List:

The [ve y
manufacturer's specifications, particularly if vehicle is exhibiting

abngrmal performance characteristics during acceleration. ~fune|and time
‘engine, and make all other adjustments, such as front endDalignment, and
fundtional checks in accordance with manufacturer's published procedures.

Operjate, observe,'and reset, if necessary, the throttle linkage |to ensure
widg open throttle occurs.

If the vehicle is equipped with automatic transmission, ensure that
autdmatic transmission shift points are within manufacturer's pyblished
spedifications.
EnsdUre that brake drag is not excessive.
Instrumentation:
The speed time measurement device and other necessary test equipmgnt must be
installled so that they do notihinder vehicle operation or alter the
operafling characteristics _ofthe vehicle.
Test Weight:

The urlloaded vehicle weight +300 1b (includes driver and all
instrumentation).'and the fifth wheel in the raised position.

Tire Aressure:

The ¢qld tire pressure should be the standard recommended by the
manufacturer for the vehicle test weight and installed tires.

Vehicle Warm-Up:

The vehicle must be driven a minimum of 20 miles at an average speed of

55 mph + 5 (88 km/h) immediately prior to the test. Alternative schedules
that provide equivalent vehicle warm-up can be substituted. There should
not be more than a 5 min time lapse between the warm-up and the start of
test.

Vehicle Data:

Record all information as specified on the attached Vehicle Specification
Sheet. (See Figure 1).

Qw

@)
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7.

.5

.6

TEST PROCEDURE:
Test Schedules:
.1.1 Perform wide open throttle (WOT) accelerations from a standing start and
record the following:
a. 0 to 30 mph: Record Elapsed Time
b. O to 50 mph: Record Elapsed Time
c. 0to 60 mph Record Elapsed Time
d.
e. 0105 s: Record Distance Covered and Terminal Speed
1.2 Also perform the following test at wide open throttle:
a. 40[to 60 mph: Record Elapsed Time
Automati¢ Transmission Operating Procedure:
From a standing start with engine at idle (braked Gf necessary), with the
shift se]ector in the "drive" position, accelerate with wide open thyottle.
The vehi¢le should be operated to achieve maximum performance with mfinimum
wheel spin. Time zero starts at the instant.the driver's foot moves| the
accelerator pedal.
3 Manual Transmission Operating Procedure:
From a standing start, the vehicle.should be operated to achieve maxfimum
performapce with minimum wheel spin. Clutch operation, as well as shift
point selection, should be optimized for performance without exceedipg the
maximum gpecified engine rpm. " Time zero starts at the instant of clptch
‘pedal moyement.
40 to 60|Test Procedure:
Starting|from a stabilized 40 mph, accelerate with wide open throttlp to
60 mph. |Manual transmissions should be run both in top gear and top|gear
less one| with-4~ or 5-speed transmissions. Three speed, manual
transmisgion“should be run in top gear only. Manual transmissions should
not be downshifted during this test.
Automatic transmissions will be allowed to downshift as determined by the
vehicle transmission controls.
Test Data:
.5.1 Run a minimum of six individual runs, three in each direction. HWhen
difficulty is experienced in one run, the pair is excluded.
.5.2 Record all data specified on the Vehicle Data Sheet. (See Figure 2).
Operation of Accessories:
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The

headlamps are to be off.
The 1light

If the vehicle is equipped with pop-up
Tamps, the lamp pods should be in the down position.

s should be

on if required for safe vehicle operation, and so noted under remarks on

the

Vehicle Data Sheet. (See Figure 2).

clutch wire disconnected before the start of test.

Rad
All
Win

DATA R

o o0 N 9~

.1 Data

Simp]
(pair

Data

Data
Figur
speed

Gener

8.3.1 Dat
per

acc

The
of
acc

Hea

procedure.

The heater blower motor shall be used in the "low" position on1y.

The vehicles equipped with air-conditioning should have the compressor

o operation Ts optionat: v

other elecfrical accessories.must bevin the off positioni
Hows should remain closed during testvruns.

FDUCTION:

Calculation:

b averages will be calculated for all valid multiple test ob
5 of data). '

Presentation:
should be presented in accordance with the Vehicle Data Shee

2 2). Alternatively, continuous plots may be charted as fol
vs. time, time vs. distance, or other data considered appro

a1 |

h Vartability: Because of unpredictabIe effects of Wind on
Formance, the following guideline is suggested as a criterio
pptability.

coefficient of varifation (standard deviation of the paired
individual runs should not be greater than 3%. On the 40 to

ther Correction: No provision for weather correction is mad

bleration, the coefficient of variation should not exceed 6%

cervations

t. (See
| ows :
briate.

vehicle
h for test

runs)/mean
60 mph

b in this

Variables such as temperature, humidity, barometric

pressure,

wind speed, and direction should be considered by the tester in evaluating

the

test results.

The (R) 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.

Vanas
!
\

-6 -
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