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J1253 HAR86 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

SAE J300, Engine Oil Viscosity Classification for Method of Measurement and 
Definition 

SAE J544, Electric Starting Motor Test Procedure 

APPLICATION: 

The electrical cranking system components, which include the battery, cables, and 
cranking motor, must be carefully selected to provide the necessary speed to 
start an engine under the most severe climatic conditions for which the system is 
intended. Engine cranking loads increase with cold temperatures, therefore, the 
initial selection of these components needs to consider low temperature engine 
torque requirements. To insure an adequate electrical cranking system is 
obtained, it is important that proper test procedures are used for obtaining the 
cranking load requirements of the engine. 

COMMITTEE COt~POSITION: 
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R. E. Heller, Tenneco Inc., Hinsdale, IL 
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CO~1MITTEE COMPOSITION (Continued): 

P. Hubbard, Ford Motor Co., Allen Park, HI 
R. W. Johnson, Chrysler Corp., Detroit, m 
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P. M. Marks, American Motors Corp., Detroit, MI 
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R. S. Podiak, Champion Spark Plug Co., Toledo, OH 
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~A ~ The Engineering 
~ Resource For 
~ Advancing Mobility,F.i 

HIGHWAY 
VEHICLE 

PRACTICE 

SAE J1253 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 Issued Feb. 1979 
Revised Mar. 1986 

Submitted for recognition as an American National Standard 
Supersedes J1253 

LOW TEMPERATURE CRANKING LOAD REQUIREMENTS 
OF AN ENGINE 

1. PURPOSE: The electrical cranking system components, which include the 
battery, cables, and cranking motor, must be carefully selected to provide 
the necessary speed to start an engine under the most severe climatic 
conditions for which the system is intended. Engine cranking loads increase 
with cold temperatures, therefore, the initial selection of these components 
needs to consider low temperature engine torque requirements. To insure an 
adequate electrical cranking system is obtained, it is important that proper 
test procedures are used for obtaining the cranking load requirements of the 
engine. 

2. PROCEDURE: The following test procedure is recommended for obtaining low 
temperature cranking torque requirements: 

2.1 Engine Preparation: 

2.1.1 

2.1.2 
~ 

2.1.3 

2.1.4 

The engine to be tested should be equipped with all accessories that 
provide parastic loads, such as power steering pump, automatic 
transmission, etc. 

The engine, if new, should be run in to stabilize friction 
10ads--equiva1ent to 1500 miles or 18 h at 2400 engine rpm. 

The engine is winterized with anti-freeze solution for the temperature at 
which the test will be run. 

The engine oil selected for the low temperature test should be 
representative of the high limit viscosity for the SAE grade recommended 
by the engine manufacturer for the operating temperature range (refer to 
SAE J300, Engine Oil Viscosity Qassification for Method of Measurement 
and Definition). Sufficient oil of the same viscosity should be obtained 
for the complete test program so variations in test results can be 
minimized. 

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. 

Copyright 1986 Society of Automotive Engineers. Inc. 
All rights reserved. 

Printed in U.S.A. 
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~® J1253 Page 2 

2.1.5 Fuel dilution of the engine oil will reduce its viscosity, therefore, to 
avoid this possibility, the cranking test is run without fuel in the 
carburetor, or with fuel system cut off. 

2.1.6 To prepare the engine for test, the engine is warmed up and oil drained 
hot. This procedure should be repeated two times to assure complete 
change of oil when oil grade change is made. The oil filter is changed 
for the final fill. When the same grade of oil is used for other test 
temperatures and/or additional test days, the engine warm up procedure is 
repeated and only one drain is required. 

2.1.7 Install a thermocouple in the center of the greatest mass of oil so soak 
temperatures can be monitored. 

2.1.8 Equip engine with necessary instrumentation to provide cranking speed, 
battery voltage, cranking motor voltage, and current data. (The cranking 
speed can be determined from oscillographic current or voltage traces by 
calculation of the time span between the current or voltage peaks caused 
by the cylinder compression loads. The mean cranking speed is obtained 
over two consecutive revolutions. The mean torque is obtained by 
measuring the mean cranking current over the same period and calculated as 
described in paragraph 2.2.) 

2.1.9 Prior to starting the cold soak period, warm up the engine for 
approximately 5-10 min to circulate oil, run carburetor bowl dry and 
disable ignition or cut off fuel system for diesels and adjust throttle 
plate to the idle position. 

2.1.10 The engine with the calibrated motor is soaked at the test temperature 
~ for a period of 16-24 h, which can be monitored by the oil thermocouple. 

2.2 Cranking Motor Preparation: The cranking motor is used to measure the 
engine cranking torque. To minimize performance variances, a new cranking 
motor should be II run in ll until the motor performance becomes stabilized 
prior to calibration which is determining the speed, torque, and current 
under load using a standard SAE-termina1 voltage curve (Ref. Table 1 of 
SAE J544, Electric Starting Motor Test Procedure) unless otherwise specified. 

After completion of the cranking load tests, a re-calibration curve should 
be run to verify initial performance. 

Note: Since torque is proportional to cranking motor current, determination 
of engine torque can be calculated by obtaining the cranking motor running 
torque corresponding to the cranking motor current measured at the test 
temperature from the performance characteristics of the calibrated cranking 
motor and multiplying this value by the proper flywheel ring gear to 
cranking motor pinion gear ratio. 
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