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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Fuels & Lubricants

AUTOMOTIVE ENGINE COOLANT CONCENTRATE ETHYLENE
GLYCOL TYPE
GM6038M

1 SCOPE. This specification covers an ethylene glycol
type of compound intended for the protection of automotive
engine cooling systems from corrosion and freezing. The
requirements are intended to insure that coolants give satisfac-
tory performance when used at recommended concentrations.

1.1 Products formulated to this specification shall meet the
performance requirements of GM1899M.

2 FORMULATION.  The concentrate shall be prepared
by mixing the following materials in the mass percent indi-
cated (NOTES 1 and 5):

Ethylene Glycol (NOTE 2)...c.ccennrreresenersusnens 95.76-95.77
Sodium Nitrate (NaNO,)...c.cocvrrvemerrermnnnssirmmeserensissonss 0.20
Sodium Tetraborate (Na B O, - 5H,0)......

Sodium Metasilicate (N SlO 5H 0)
Sodium Orthophosphate (Nasi’O 12H,0)
Sodium Tolyltriazole (50% water solutlon) ................. 0.20
Sodium Hydroxide (NaOH)....... 0.20
Plurnoic L-61 or equivalent 0.02
Green Dye (NOTE 3) 0.005
Silicate Stabilizer
Dow Corning Q1 - 6083 0.0075
or
First Brands Y-5560 .....cccoreerrrrecveerennns 0.0163
Water (Added)(INOTE 4) ....cuouvvirivinvnernsernenseresssessanns 2.00

NOTE 1: The values specified for chemical additives are
intended as minimum standards and a subsequent analysis of a
formulated product should provide values that are equal to or
greater than those shown. The maximum quantity in each case
should be as close to specified minimums as modern produc-
tion techniques permit. Sodium hydroxide is used to adjust the
pH and the concentration may have to be varied to satisfy the
pH requirements of the specification.

NOTE 2: A high-quality technical grade ethylene glycol with
minimum impurities shall be used. A maximum of 10% of
the ethylene glycol may be replaced with other glycols pro-
vided the formulated product satisfies the requirements in
Section 3.

NOTE 3: 0.002% Uranine-C and 0.003% Alizarine Cyanone
Green G-Extra, or equivalent.

NOTE 4: The amount of water to be used to aid the dissolu-
tion of salts may be varied so that the finished product
conforms to the limits specified for Freezing Point (see
Section 3).

NOTE 5: It is important that proper formulating procedures be
followed to minimize the formation of insolubles. Two alter-
nate preferred procedures are described below, dependent on
which silicate stabilizer is utilized in the formulation.

Procedure #1 (for use with Dow Q1 stabilizer): Dissolve the
borate in clear (filtered) ethylene glycol with stirring; then dis-
solve the silicate (do not use anhydrous salt), silicate stabilizer,
nitrate, phosphate, and hydroxide in a separate portion of dis-

tilled or deijonized water with mild heating not to exceed 40 C
in temperature. Add this solution to the glycolborate solution;
and finally add to the Natt solution, the dye and the Pluronic
L-61, in that order.

Procedure #2 (for use with Union Carbide Y-5560 Stabilizer):
Dissolve the borate in clear (filtered) ethylene glycol with stir-
ring; then dissolve the nitrate, silicate (do not use anhydrous
salt), phosphate, and hydroxide in a separate portion of dis-
tilled or deionized water with mild heating and add to the
glycolborate solution; then finally add the Union Carbide Y-
5560 silicate stabilizer, the Natt solution, the dye and the
Pluronic L-61, in that order.

2.1 The finished product shall be essentially free of insoluble
material.

3 The concentrate, when formulated as specified above,
shall have the following properties as determined by the latest
issue of the specified methods; sampling shall be performed
according to ASTM D1176:

Specific Gravity (15.5/15.5 C),

ASTM D1122 1.110 to 1.145
Reserve Alkalinity, ASTM D1121 ............................ 18 min
Equilibrium Boiling Point, ASTM D1120 ........ 150 C min
Chloride Content.......... 25 ppm max
Color . Distinctive Green

3.1 A solution of the concentrate diluted with distilled water
shall have the following additional properties as determined by
methods specified under Section 4:

Freezing Point, ASTM D1177

25% concentrate + 75% distilled

water, by volume.. ~12 C max
44% concentrate + 56% distilled
water, by volume —29 C max
50% concentrate + 50% distilled
water, by volume —37 C max
PH (1 part concentrate to 2 parts distilled
water, by volume), ASTM D1287 ............ 10.0 to 10.5
Staining Characteristics (change in
reflectance), ASTM D1882, (NOTE 6).......... 3% max
Foaming Characteristics, ASTM D1881
Increase in volume during aeration............ 50 mL max
Foam break after aeration is stopped............ within 5 s

NOTE 6: Use panels coated with current production light
color automobile finishes.

4 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.

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

5 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.

6 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 engincering as meeting the
requirements of this specification.

7 GENERAL INFORMATION. This standard was
issued in April 1969 by CPC. The latest revisions include the
following: April 1988, coolant formulation revised; December
1984, coolant formulation revised and approved source para-
graph added.
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