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LOW-TEMPERATURE CRANKING LOAD REQUIREMENTS OF AN ENGINE
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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). Sufficient oil of the same viscosity should be obtained for the complete test program so variations in

test results can be minimized.
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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.

To prepare the engine for test, the engine is warmed up and oil drained hot.

repeated two times to assure complete change of oil when oil grade change is made.
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.
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Install a thermocouple in the center of the greatest mass of oil so soak temperatures can be monitored.
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3.1.10 The enging with the calibrated motor is soaked at the test temperature for a period of 16 to|24 h, which can
be monitofed by the oil thermocouple.

3.2 Cranking Mptor Preparation—The cranking motor is used\to measure the engine cranKing torque. To

minimize pdrformance variances, a new cranking motor>,should be "run in" until the motor performance
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3.3 Cranking Lpad Tests
3.3.1 A sufficient numberof cranking tests should be run to obtain a curve of average torque|versus average
engine speed over-an approximate range of 30 to 120 engine rpm for gasoline engines, 5D to 150 rpm for
direct inje¢tion.diesel engines, and 120 to 220 rpm for small indirect injection diesel engines|
3.3.2 To obtain therangeof-speedsrequiret-toptotthetorque—curve,variousbatterycapacitresor a regulated DC
power supply that can simulate desired battery conditions are used to supply the appropriate cranking motor
terminal voltages. The batteries are not required to be cold soaked but should be maintained at full charge.
3.3.3 The cranking time for each test should be approximately 10 s with readings between 5 to 10 s used as the
plotting points. Allow a minimum of 30 min additional soak time before performing the next cranking test.
3.3.4 Using the test data, calibrated cranking motor performance characteristics and engine ring gear to cranking

motor pinion gear ratio, calculate the engine torque requirements for each test speed and plot an engine
torque requirement curve as shown in Figure 3 of SAE J544.
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It should be noted that since gear efficiencies have been neglected, the torque measured is not true engine
torque but that as seen by the cranking motor. However, it provides suitable design and application data for
determining cranking motor requirements.

Once the engine torque requirement curve has been determined and the speed required to start the engine
is known, cranking motor performance requirements for the engine application can be determined.

Notes

Marginal Indicia—The change bar (l) located in the left margin is for the convenience of the user in locating
areas where technical revisions have been made to the previous issue of the report. An (R) symbol to the left

of the documenttte-irgicates-acompleterevisionofHthefeportt——mmm
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