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ELECTRIC STARTING MOTOR TEST PROCEDURE

1. INTRODUCTION:

Prior [to 1981, SAE U544 addressed both starting motor and generator
perforjance curves. Review of this technical report for“improvement
indicated that a recommended test procedure for development of the
perfo;rance curves was needed and that starting motors and generatdrs should
be addressed in separate SAE technical reports. ~The generator perflormance
curve |information is now contained in SAE J56.) 'The SAE J544 identity has
been retained for testing the output performance and plotting the plerformance
curves| of starting motors.

2. PURPOSE:

<j> This SAE Recommended Practice provides a standard procedure for testing the
outputf performance and plotting _the performance curve of electric sttarting
motors, and a graphical method of determining engine cranking speed|.

3. TESTING PROCEDURE:

The motor shall be mounited in a test stand as shown in Fig. 1. For| larger
startipg motors, the 'terque may be measured directly at the motor akis with a
speciall test end frame because of torque Timitation of test equipment. The
torque( measurement 'may be recorded and should be identified on the
performance cuyrye as either a frame reaction at the motor axis or at the
torque| loading point shown in Fig. 1.

NOTE: |If,the latter test method is used, the effect of inertia sholild be
taken tnto—account:

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.”

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

Copyright 1988 Society of Automotive Engineers, inc. Printed in U.S.A.
All rights reserved.
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3.1

3.2

TESTING PROCEDURE: (Continued)

Performance curves are established by running the starting motor in one of
two methods. Method A is plotting a curve from discrete points while Method
B is achieved by operating the motor in a continuous mode while the output is
automatically recorded and/or plotted. Deviations from either of these two
methods shall be noted on the performance curve. When a solenoid is used for
meshing the starting motor pinion gear with the flywheel ring gear, the
applied voltage and total current draw shall include the solenoid and be
noted on the performance curve.

0. C. POWER SUPPLY

STARTING MOTOR
TORQUE LOAD

SPEED. SENSING
BEVICE

FIGURE 1 - Typical Test Set-up for Starting Motors

Test Method A: Run the starting motor at various discrete torque |oads and
record the voltage, torque; current, and speed. The terminal voltage is
preferably adjusted to.a voltage curve selected from Table 1. The|voltage
curve[selected shall( not exceed the recommendation of the motor :
manufacturer. Enough points shall be recorded to develop a curve.| The
point$ shall be plotted and the curves developed as shown in Fig. 2.

Cooling intervals between each test point shall be made to insure that the
effects of/temperature changes are negligible. Ambient test temperfature
shall [be \noted on the performance curve.

Test Method B: Operate the starting motor continuously, decreasing the
torque load from the stall point. The terminal voltage is preferably
maintained to a voltage curve selected from Table I. The voltage curve
selected shall not exceed the recommendation of the motor manufacturer,
Plotting equipment is used to record the voltage, torque, current, and speed
as shown in Fig. 2. The Toading rate is to be such that the effect of
temperature change is negligible. Ambient test temperature shall be noted
on the performance curve.
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TABLE 1 - Recommended Terminal Voltage Curves for Starting Motor Tests

Curve Datad

Volts at Yolts at
Curve Name Open Circuit Amperes

24V Heavy Duty 24 16 at 1000
24V Standard Duty 24 12 at 600
12V High Output 12 10_at 1000
12V Extra Heavy Duty 12 8vat 1000
12V Heavy Duty 12 6 at 1000
12V Medium Duty 12 6 at 600
12V Standard Duty 12 6 at 400

6V Standard Duty 6 2 at 800

by the data points.

aThe terminal voltage curve isia straight line

defined

FIGURE 2 - Standard Form
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4.

INSTRUMENTATION:

The voltmeter and the ammeter shall have an accuracy of +1% of the full scale
reading (full scale value not to exceed the maximum performance reading by
more than 50%). The speed sensing device and torque measuring device shall
have an accuracy of +1% of the actual reading.

GRAPHICAL METHOD OF DETERMINING ENGINE CRANKING SPEED:

With the starting motor performance curve generated by the above procedure

and a rranl('lnn demand curve rlo\ln.lr\nar‘l 'Fr\v' a p:rf'lr‘n'l:v cng'lno (Dn*F erence:

Low Temperature Cranking Load Requ1rements of an Engine - SAE J1253 MARS8S6,
the crank1ng speed can be determined by using the graphical method |[shown in
Fig. 3. .

The starting motor performance curve may need to be corrected for temperature
and tgrminal voltages expected on the actual applications The motor
perfonmance corrections can be obtained from the motormanufacturen.

GRAPHICAL METHOD OF DE TERMINING
CRANKING SPEED

@ro ]
i l,»—CQANKING POINT

STARTING MOTOR TORQUE x GEAR RATIO
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CRANKSHAFT TORQUE
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STARTING MOTOR SPEED - GEAR RATIO
OR

CRANKSHAFT SPEED

FRIGURE 3 - Method of Determining Crénking Speeds
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RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applic
REFERENCE
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SECTION:

SAE J1253 MAR86, Low Temperature Cranking Load Requirements of an“Bhgin
APPLICATION:

This SAL Recommended Practice provides a standard procedure’ for testing
output perfformance and plotting the performance curve of)electric start]
motors, and a graphical method of determining engine cranking speed.
COMMITTEE |COMPOSITION:

DEVELOPED BY THE SAE CRANKING MOTOR SUBCOMMITZEE:
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