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PROCEDUR

Engine

The electrical cranking system components, which include
cables, and cranking motor, must be carefully selected to
ssary speed to start an engine under the most severe climat
ns for which the system is intended. Engine cranking loads
d temperatures, therefore, the initial selection of these ¢
consider low temperature engine torque requirements. To i
electrical cranking system is obtained, /it is important th
cedures are used for obtaining the cranking load requiremen

[E:  The following test procedure is.recommended for obtaini
ure cranking torque requirements:

Preparation:

The ¢
provi
trang

The €
Toads

The €
which

The ¢
repre

ngine to be tested should be equipped with all accessories
de parastic loads, such-as power steering pump, automatic
mission, etc.

ngine, if new, should be run in to stabilize friction
--equivalent t0)1500 miles or 18 h at 2400 engine rpm.

ngine is winterized with anti-freeze solution for the tempe
the test will be run.

ngine 0il selected for the Tow temperature test should be
sentative of the high 1imit viscosity for the SAE grade rec

by th

the
provide
iC
increase
pmponents
hsure an
at proper
ts of the

ng low

that

rature at

pmmended

refer to

SAE J300, Engine 0i1 Viscosity Classification for Method of Measurement

and Definition).

Sufficient 0il of the same viscosity should be

obtained

for the complete test program so variations in test results can be
minimized.
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2.1.5 Fuel dilution of the engine 0il 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
hot.

change of 0il when 0il grade change is made.
for the final fill.

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

This procedure should be repeated two times to assure complete

The o011 filter is

changed

When the same grade of o0il 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
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2.1.10 The
1} for

2.2 Cranki

Instpl1 a thermocouple in the center of the greatest mass of.oi
temperatures can be monitored.

engine with necessary instrumentation to provide.cranking
ry voltage, cranking motor voltage, and currentdata. (Thi
can be determined from oscillographic current 'or voltage
lation of the time span between the current<or voltage pea
e cylinder compression loads. The mean cranking speed is {
two consecutive revolutions. The mean{torque is obtained |
ring the mean cranking current over the same period and ca
ibed in paragraph 2.2.)

to starting the cold soak period, warm up the engine for
pximately 5-10 min to circulate 0il, run carburetor bowl dr
ble ignition or cut off fuelcsystem for diesels and adjust
p to the idle position.

engine with the calibrated motor is soaked at the test tem
a period of 16-24 h, which can be monitored by the o0il the

hg Motor Preparation: The cranking motor is used to measur:

engine
motor
prior
under
SAE J5

After
be run

Note:

cranking torque. To minimize performance variances, a new
should be "run in" until the motor performance becomes stab
to calibration which is determining the speed, torque, and «
load using a standard SAE -terminal voltage curve (Ref. Tabl¢
14, Electric Starting Motor Test Procedure) unless otherwis:

so soak

speed,

2 cranking
traces by
ks caused
pbtained

DY

culated as

y and
throttle

perature
rmocouple.

2 the
cranking
Tized
turrent

p 1 of

b specified.

ye should

completion of the cranking load tests, a re-calibration cury

L to verify initial performance

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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