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It has become apparent that many praventlve engine failures,.due to problems noted in the -

cooling system, ere taused by an electrical current passing through the coolant from slectrical
ground problems anid genaration of static electricity slsswhare on the eguipment. This can
destroy an engine in 24,000 miles regardiess of the quality of cocling system maintenance. The
only way It can be stcpped is to correct the electrical problem causing the current,

The enclosad mainienance tests ware developed with the help of flest malntenance
superinggndents por: engineers, and several people working in equipment maintenance, To
correct this potantial for anglne destruction we recommaend [t be incorporated in any preventive
maintsnance pragrar. Examples of problems noted in the fleld that led to this test procedure
are enclosed for your convenienca. '

Engine damage from an electrical current will be pitted liners,. oll coolers, radiators, extreme
aluminum corrcsion, and abnormal water pump’ and head gaskat fallure, Aluminum corrosion
products will stop the flow of coolant'through the oil cooler causlng sevarg ring and bearlng wear
due to improperly cooled engine oil. Coppear will plate out onto the iron companants gausing
iron destruction. Ore may also notice abnarmal rusting of cabs and other sectlans of equipment,

Fisld Problams That Led ta This Test Procedurs

. Copper injectorshells in a truck engine were being destroysed In 30 days because & broken cab

ground strap alicwed the electrical current to ground through the coolant.

A twelve cylinder marine engine was destroyed by liner pitting. As indlcated by our laboratery
testing of the coolant, the overhauled engine was again damaged. The starter, which was starting
the engine witt nc ipparent problem to the cparator, was causing a 12 velt current to ground
through the coolant, .

. Engine blocks in a large towbogt ware des*royed by pitting. The pitting was caused by an

electrical curreat dug to two defective efectrical switches on the after cooler systems and ona
switch on the air conditioning unit in the captain's cabin.

. The aluminumop tanks of truck radiators were pitting on 3 new flget of trucks equipped with

rubber air bag tuspension on tha rear ends. The rear ends were generating a current which passed

up the drive shaft tc tha coollng system. Grounding the rzar ends and transmissions stopped the

problem befors tha sngines ware destroyed.

. A large fleet o trucs made up of half tankers and half flatbeds, using the same brand of engines

and trucks, lost sixtv engines in one year. Flfty-four engines falied in the flatbads while only six
englnes falled i1 the tankers. Tankers have 8 bondad ground system while flatbeds do nat. The
nine to ona ratio indicates the potantial for damage, =

. A truckhauling plasiic pipe was losing the eng.ine evary 100,000 miies. Tha operator notad the

load was glowing because of static electricity due to alr brushing down the open endad pipe. The
cperator cover:d th: plpe with 8 tarp and the engingé lasted over 300,000 miles.

Electrics| Tast for Voltage tn A Coollng Svstem of Ory Land and Maring Eguipmant

Equipment Recuired: : T

[}

A muitimater of vol:metar capable ot reading both AC and DC currents Is raquired. The meter
nzeds to read O to tho maximum voltage of the systam being tested in tanths of a veit, The meter
leads must be I3ng encugh to reach between the coolant and tha ground side of the battery. An
chm function of a multimeter is_very helpful to pinpolnt areas of resistance In an elsctrical
tysten that will cause an elestrical current to ground through the coolant rather than the
snginesred electrical vircult.
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‘riyest Procedurs far ry Land Machinery:

} \

1 *—Attach the piroper meter lead to the ground side of the battery, nagativa to negative or

B.

“positive 1o pusitive. — T T
(nstall the sevond lead in the coola{;t touching tha coolént only.
Read tiie DG and AC voltage with all systehns off. tf o block heater Is present, also taka &

reading with the heater turned on. If an automatic batterey charger is present, as In a
stand-b/ systamn, also taka a reading with this system running.

'Reed the DC and AC voltage with the alectrical starter engsged.

Resd the DC and AC voltage with the amgine running and ail systems turned on; lights,
heaters, air cunditioning, two-way radio, and the radio on both stand-by and transmit.
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Remove the lead from the coolant and repeat the DC and AC voitage tests with the lead -

touehing the nutside of the engins block.

Remove the lead fram the coolant and repeat the DC and AC voltage tests with the lead
touchinj the top radiator tank.

The above pracedure will test a complete system except for en electrical currant which cen be
generated by “he re:r.end and transmission. This Is particulariytrue with air bag suspensions, rubber
.- pad suspensions, and rubber mounted transmissions, Any current generated will traval up the drive
shaft to ground thraugh the engine coolant. We recommend grounding rear ends and transmissions.

Ta:t Procaduns for Marine Equipment:

L'I

2

3.

Test each enging as outlined In steps ana :hrough four.

Test DC and AC voltage of sach engire coclant with all lights, electronics, air conditioning,
and every elestrical item turned on, Stand-by ganeratOrs and maln englne props should be
running for thds test. RN
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Alsg, te:2 from the outside of the angtne block to the ground side of the ban‘ery
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0 to .3 ¥olt in normal in i coalant of a ¢ast iron engine. .6 volts will distroy a cast iron englne
with time anc engline manufacturers are reporting. .16 volits will destroy an sluminum engine.

The current will be AC if the prablfe’m :i§ due.to static electricity.

If the coolan shows.an electrical problem with all tha equipment turned on, turn off one
systern 2t 8 time until-you finally turn off the system that stops the electical current. Whan
the current stops this will indicate the electrical system causing the prdblem.

Be partizularly caraful of starters. They can cause as much damage to an engine s a direct
conﬁectibn to an are welder. This is due ta the amperage present.

Always changa tha coolant if a current ls detected. The iron protecting chemicais in a
proparly lnhlbited coolant will be destroyed by the electrical current.

] “f gluminum damage has occurrad, check the oll cooler and radiator to be sure they ars not

stopped up with aluminum ox|de corrosion products. This can lead to liner scorlng and cause
engine failura,

Thank you - Jim O’Neil



