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FORD LABORATORY TEST METHOD BL 002-01

ENGINE TEST FOR COOLANTS

Application

This test is used to determine the suitability of coolants for use in brass automotive cooling radiators. The
procedure is used as a qualification test for new formulations based on an evaluation of corrosion
protection, inhibitor life and solution stability.

Apparatus Required

The test shall be run using a Ford "5.0 liter" (302 CID) OHV eight cylinder engine, equipped with an
aluminum water outlet.

Corrosion shall be evaluated using ASTM Corrosion Test Metal Coupons (ASTM D 1384) or equivalent.

An induction dynamometer, or equivalent, with suitable controls, indicators and records to operate and
control the test shall be used. The test radiator is immersed in a cooling tank and the engine coolant is
maintained at the proper temperature by controlling the flow of water in the cooling tank. A holder located
between the supply tank and the radiator, to hold the corrosion test coupons, shall be electrically grounded
to the engine block and radiator to eliminate differences in potential between these parts.

Conditioning and Test Conditions

All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/- 2
°C and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same
conditions unless otherwise specified.

Test Procedure

Preparation of Engine

Due to the length and severity of the test and the desire to insure against coolant leakage, it is
recommended that the cylinder heads, water pump, intake manifold and water outlet be removed
from the new engine. Clean all mating surfaces and install new gaskets, using a gasket sealer on
all surfaces. It is also recommended that tangential screw-type clamps be used to insure against
leakage at hose connections. The cooling system is cleaned prior to each test. Kerosene,
isopropanol and hot water flushes are used followed by an oxalic acid cooling system cleaner and
neutralizer. (See Appendix 1) This sequence is repeated, if necessary, to obtain a clean system.
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FORD LABORATORY TEST METHOD BL 002-01

Operating Conditions

The engine components shall be assembled to provide a complete system with the coolant
circulating through the block and radiator. The coolant shall be sampled periodically to determine
its stability. Test coupons shall be removed and evaluated at the intervals specified. Periodic
checks and additions of specified coolant mixture should be made to insure normal operating level
and minimum air content in the cooling system. This equilibrium is indicated when the engine,
after each restart, ejects through the overflow tube a small amount of excess coolant, which is
collected and returned to the system at the next stop and restart interval. The following test
conditions shall be maintained:

Radiator Matching 5.0 liter (302 CID)
production radiator
Coolant Concentration® As specified by material standard

*Appendix Il shows analysis of Detroit city water used for coolant dilution where specified.

Engine Speed 2400 r.p.m.
Engine Output 35 h.p.
Coolant Temperature 85 +/- 2 °C, at water outlet connection
Test Duration As specified in the coolant material
standard
Coolant Sampling Each 100 h
Coupon Evaluation One set replaced each 100 h and
two sets for duration of test
Radiator Pressure Cap 90 kPa for downflow radiator;
110 kPa for crossflow radiator
Thermostat Modified to provide flow
restriction equivalent to wide
open flow
Heater Fittings Inlet and discharge completely
blocked off

All coupon holders are to be electrically grounded to both engine block and radiator.

Evaluation of Coolant
The effectiveness of the coolant shall be judged by examination of the coolant samples, the
corrosion of the test coupons and by the corrosion or actual failure of the cooling system
components.

Coolant Samples
60 mL coolant samples shall be taken and checked at the intervals specified during and at the
completion of the test. The specific gravity, pH and reserve alkalinity should be determined.
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