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Standard Specification for
Fully-Formulated Glycol Base Engine Coolant for Heavy-
Duty Engines *

This standard is issued under the fixed designation D 6210; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope responsibility of the user of this standard to establish appro-
1.1 This specification covers the requirements for fully-Priate safety and health practices and determine the applica-

formulated glycol base coolants for cooling systems of heavyPility of regulatory limitations prior to use.

duty engines. When concentrates are used at 40 to 60 % glycgl

concentration by volume in water of suitable quality, (see

Appendix X1), or when prediluted glycol base engine coolants 2-1 ASTM Standards: _

(50 % volume, % minimum) are used without further dilution, D 1126 Test Method for Hardness in Wetter

they will function effectively during both winter and summerto D 1293 Test Method for pH of Water

provide protection against corrosion, cavitation, freezing, and D 3306 Specification for Glycol Base Engine Coolant for
boiling. Automobile and Light Duty Service

1.2 This specification is intended to cover the requirements D 4327 Test Method for Anions in Water by Chemically-

for engine coolants prepared from virgin or recycled ethylene _ Suppressed lon Chromatograghy
or propylene glycol. D 5828 Test Method for Compatibility of Supplemental

1.3 The coolants governed by this specification are catego- Additives (SCA) and Engine Coolant Concentrétes
rized as follows:

Referenced Documents

3. General Requirements

Coolant Type Description .
P g 3.1 Concentrated and prediluted coolants shall meet all of
I-FF Ethylene glycol base concentrate the respective requirements of Specification D 3306.
II-FF Propylene glycol base concentrate 3.2 The coolant concentrate mixed with water or the predi-
II-FF Ethylene glycol predilute (50 vol %) . . K .
IV-EE Propylene glycol predilute (50 vol %) luted coolant, when maintained with maintenance doses of

. . e Ain rdance with the engine manuf rer’'s recommen-
1.4 Coolant concentrates meeting this specification do no c accordance with the engine manufacturer's recomme

. " " ations, and those on the product label, shall be suitable for use
require any addition of Supplemental Coolant Additive (SCA)i? a properly maintained cpooling system in normal service for
until the first maintenance interval when a maintenance does S .

SCA is required to continue protection in certain heavy duty minimum of two years (see Appendix X1).

e_ngin_e cooling sy_stems, particularly_ t_hose of the yvet cylindey. Additional Requirements

Ilner-ln-blo.ck design. Th? .S_CA add|t|ons_are defined by and 4.1 The coolant concentrate or prediluted coolant addition-

are _the primary responsibility of the engne manufacturer oraIIy shall provide protection in operating engines against

:’ﬁh'glg Amanuflr?lct,ur('er. tlf thfy provide no instructions, follow cavitation corrosion (also termed liner pitting) and against
is Th_supp |er.fs' 'n: rucdlons. i tended ._scaling of internal engine hot surfaces. Hot surfaces typically

it ’ I IS lsp?m ication does not cover extended SeNVICG q within the engine head, head spacer, upper cylinder liner, or

n frga_rﬁoo aT S- tated in S| unit o b ded liquid cooled exhaust manifold. ASTM has test methods under

: € values stated in units are fo be regarded evelopment for both cavitation corrosion and hot surface
standard. The values given in parentheses are for mforma'uogct,jl"ng Until these procedures are approved as ASTM stan-

only. dards, the mandatory requirements of Annex Al shall apply.

1.7 This standar_d does not purport to address all O.f the 4.2 Both the concentrated and prediluted coolants shall
safety concerns, if any, associated with its use. It is th%ontain less than 50 ppm sulfate ion

1 This specification is under the jurisdiction of ASTM Committee D15 on Engine
Coolants and is the direct responsibility of Subcommittee D15.07 on Specificatons————————
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5. Keywords

5.1 cavitation; fully-formulated heavy-duty engine coolant;
supplemental coolant additive maintenance dose

ANNEX
(Mandatory Information)

Al. CHEMICAL REQUIREMENTS FOR FULLY FORMULATED HEAVY DUTY ENGINE COOLANT

Al.1 Laboratory data or in-service experience demonstratpredilute coolant of 780 ppm. At least 300 ppm each of,NO
ing a positive influence on reducing cavitation corrosion in anand MoQ,"? must be present.
operating engine is required. Al1.2.3 The above concentrations are doubled for coolant

Al1.1.1 In-service qualification tests may consist of single-concentrates.

ormultiple—cylinder engine tests. At the option of the engine Of A1.3 Chemical composition requirements for cavitation
vehicle manufacturer, such testing may be conducted in “loosggrosion protection will be removed from this specification

engines” or in engines fully integrated into an application, suchynq replaced with an ASTM test method when a test method is
as a vehicle, a power boat, or a stationary power source. Onfayeloped and adopted.

such test has been develoged.
Al.4 Both concentrated and prediluted coolants under this
Al.2 Several chemical compositions have been testegPecification must contain additives to minimize hot surface
extensively by producers and users and satisfactorily minimiz&caling deposits. Certain additives (polyacrylate and other
cylinder liner cavitation in actual test engines. Coolants meettypes) minimize the deposition of calcium and magnesium

ing either of the following compositions are regarded ascompounds on heat rejecting surfaces. No spec_ific ch_emical
passing the requirements of A1.1: requirements for hot surface scaling and deposits resistance

have been established at this time. A test procedure is under
development and will be incorporated into the specification
when a procedure is approved by ASTM.

A1.2.1 A minimum concentration of nitrite (as NQ of
1200 ppm in the 50 volume % predilute coolant, or
Al1l.2.2 A minimum combined concentration of nitrite (as
NO,") plus molybdate (as Mog?) in the 50 volume % Al.5 Lack of compatibility between the coolant and SCA
product’s chemistry results in chemical ingredient dropout
from solution, with potential adverse effects in the vehicle or
““A Comparison of Engine Coolant in an Accelerated Heavy-Duty Engine engine cooling system. A test procedure for (_:ompz?\tibility (Test
Cavitation Test,” SAE Technical Paper 960883, SAE International, 400 CommonM€thod D 5828) has been approved and will be incorporated
wealth Drive, Warrendale, PA 15096-0001. into the specification when limits are determined.

APPENDIX
(Nonmandatory Information)

X1. COOLANT MAINTENANCE FOR HEAVY DUTY ENGINES

X1.1 Engine Coolant-Cooling system fill for a heavy duty facture, see Table X1.1. Contact your local water department,
engine consists of water and fully formulated heavy dutythe responsible government agency, or submit a water sample
coolant concentrate or fully formulated prediluted heavy dutyfor analysis if there is a question on water quality

coolant.

X1.1.1 Water. TABLE X1.1 Suggested Water Quality Limits *
X1.1.1.1 Water quality affects the efficiency of coolant Property Specific Values Test Method
additives. When untreated, all water is corrosive. Water havingotal solids, ppm (grains/gal) 340 (20) max Fed Method 254085

a high mineral content or corrosive materials is unfit for Total hardness, ppm (grains/gal) 170 (10) max D 1126
l Chloride (Cl), ppm (grains/gal) 40 (2.4) max D 4327
cooling system use. Sulfate (SO,), ppm (grains/gal) 100 (5.9) max D 4327
X1.1.1.2 When preparing coolant mixtures, the waterPH 551 9.0 D 1293

should be of such quality that it does not contain excessive “Adopted from a survey by the D 15 Water Quality Task Force.

. . BFederal Method 2540B, “Total Dissolved Solids Dried at 103-105°C,” Standard
SOIIdS’ hardness salts, SUIfateS’ or chlorides. In the absence I\S? thod for the Examination of Water and Wastewater, American Public Health

specific recommendations from the engine or vehicle manuassociation, et al, 1015 15th Street, N.W. WashingtonBWuments
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