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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Fuels & Lubricants

AUTOMOTIVE ENGINE COOLANT
ANTIFREEZE CONCENTRATE - ETHYLENE GLYCOL
GM1825M

1 SCOPE. This specification covers glycol type com-
pounds intended primarily for protecting automotive engine
cooling systems from corrosion and freezing. The require-
ments are intended to insure that coolants give satisfactory
performance when used at recommended concentrations.

2 CHEMICAL PROPERTIES. Materials furnished to
this specification shall have the following composition in % by
mass:

Ethylene glycol 85 min
Other glycols 10 max
Water (including water

by hydration) (NOTE 1) 5 max
Ash 5 max

NOTE 1: Water may be used to aid the dissolution of inhibitor
salts, but the amount must be controlled so that the finished
product conforms to the limits specified for Freezing Point.

3 PHYSICAL AND PERFORMANCE PROPERTIES.
It shall have the following additional properties as deter-
mined by methods specified under *“Tests.”

3.1 SPECIFIC GRAVITY.

(15.5/15.5 C)urveeerererencrnesniensnessessressssessarnossones 1.11t0 1.14
3.2 RESERVE ALKALINITY.
As received 10 min
Decrease during 1000 h - simulated
service corrosion test 25% max

3.3 pH (one part concentrate plus two parts distilled water, by
volume),

pH 710 11

3.4 Bquilibrium Boiling Point.

Boiling Point, min................ .. 149 C
3.5 Freezing Point:
50% concentrate plus 50% distilled water,
by volume .....covererciisaseeneas no higher than minus 37 C

3.6 COLOR. The color of the concentrated coolant shall be
distinctively green [equivalent to that produced by 0.023 g/L.
Fluorescein (Cass No. 2321075) plus 0.033 g/l C.I. Acid
Green 25 (Cass No. 4403901)).

3.7 STAINING CHARACTERISTICS. (CHANGE IN
REFLECTANCE): 3% MAX

3.8 EFFECT ON NONMETALLICS. Solutions of the mate-
rial as normally used in cooling systems shall have no
deleterious effects on hoses, gaskets, and coatings.

3.9 FORMING CHARACTERISTICS.

Increase in volume during aeration ........eee...
Foam break after aeration is stopped

3.10 CORROSIVITY. The material shall be so inhibited that
it will provide protection against metal corrosion in normaily
functioning systems, This performance is indicated by the fol-
lowing corrosion limits (maximum weight loss per specimen in
the test indicated):

Copper Steel
Coal‘;ilon and Solder |and Cast| Aluminum
Brass Iron
Glassware 10mg | 20 mg 10 mg 20 mg
Simulated 20mg | 40mg 20 mg 40 mg
Service

3.10.1 The above limits apply to the average of triplicate
determinations. Single high values exceeding twice the mean
value shall be discarded and replaced by other determinations.

3.10.2 Excessive pitting and crevice corrosion are indications
of inadequate corrosion inhibition, whether or not the weight
loss exceeds the value shown.

3.11 STORAGE STABILITY AND COMPATIBILITY.
Samples of the coolant concentrate shall show no separation or
precipitation when diluted with a synthetic hard water and
tested as follows: Prepare the hard water by adding 0.275 g of
CaC, to 1 L of the synthetic water described in ASTM D1384.
Mix 100 mL of the coolant concentrate plus 100 mL of the
hard synthetic water (room temperature) in a 250 mL beaker,
and allow to stand in the dark 24 h. Make a second mixture, as
above, heat to 82 C and allow to cool to room temperature and
to stand in the dark 24 h. Slight cloudiness is permitted, but an
excessive amount of precipitate is considered sufficient to
interfere with bulk storage and use of the mixtures.

3.11.1 Compatibility with other coolants shall be similarly
determined, at the request of the purchaser.

3.11.2 Allow an undiluted sample of the coolant to stand for
24 h. Any separation into phases shall disqualify the antifreeze
for factory-fill but does not prevent its use as a package item,
provided the package states that it should be well shaken
before adding to the cooling system. Some minor separation,
not sufficient to form a continuous film over the entire surface,
is to be considered normal.

3.12 CAVITATION AND EROSION. There shall be no pit-
ting, cavitation, or erosion of metal components of the water
pump, beyond a fairly uniform surface roughening, on conclu-
sion of 1064 h in the simulated service corrosion test.

3.12.1 Coolant concentrate shall be tested under conditions
outlined in cavitation erosion test. A rating below 8 is consid-
ered basis for rejection.
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3.13 CORROSION INHIBITION AT ALUMINUM HEAT
REJECTING SURFACES. Material shall provide protection
against corrosion of aluminum heat rejecting surfaces.

3.13.1 The average of duplicate samples tested under condi-
tions outlined in the corrosion inhibition at aluminum heat
rejecting surfaces shall not exceed 1 mg/em?/week.

4 FORM AND QUALITY.  The utility of the coolant
shall not be adversely affected by storage up to 6 months
under climatic conditions normally encountered in distributing
and marketing such products. When the coolant solution is
installed in a properly maintained cooling system, it shall be
sufficiently stable so as not to impair its heat transfer or corro-
sion inhibiting properties.

5 TESTS.
ASTM D1176.

Sampling shall be performed according to

5.1 Requirements stated above shall be determined by tests of
latest issue as follows:

Specific Gravity ASTM D1122
WVALET v ovvveisersnrrorcresaeressnssnsnernssessesnoseonsissassrossos ASTM D1123
Ash... ..ASTM D1119
Glycols...... ASTM E202
Boiling Point ASTM D1120
Freezing Point......cumireriisnnnessseceraes ASTM D1177
Reserve Alkalinity ASTM D1121
pH ASTM D1287
Staining (NOTE 2) ASTM D1882
Foaming ASTM D1881
Corrosion:
Corrosion Test
in Glassware (NOTE 3)......ccovernrenne ASTM D1384
Simulated Service Corrosion
Test (NOTES 3 & 4) ccceveevurencreerenne ASTM D2570
Cavitation Erosion ASTM D2809
Corrosion Inhibition at aluminum
heat rejecting surfaces.......cvvesseerserees ASTM D4340

NOTE 2: Use panels coated with current-production, light-
color, automobile finish.

NOTE 3: Use solder-coated brass specimen; and use electro-
Iytic cleaning from steel, cast iron, and solder specimens after
test.

NOTE 4: Fill test system with a solution made from 44 parts
antifreeze concentrate and 56 parts corrosive water.

6 MARKING. Individual containers shall be legibly
marked with GM specification number and name, supplier’s
name and address, the month and year of packaging, and other
information as may be specified by individual purchaser.

7 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

7.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory) must be submitted with any new
submissions or where a composition change has occurred.

8 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

9 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Material File under this specification
number have been qualified by engineering as meeting the
requirements of this specification.

NOTE 5: Materials conforming to the above specifications are
intended to inhibit corrosion of engine cooling systems when
they are used with water having the quality found in most parts
of the country and at concentrations recommended in the own-
er’s manual. The choice of a coolant with good inhibitor
formulation is particularly important in areas where adverse
water conditions exist. However, if it is known that the water
contains excessive solids or is highly corrosive, then it is rec-
ommended that a more suitable water be found for use.
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