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1. Scope

1.1 This test method covers a simple beaker-type procedure
for evaluating the effects of non-aqueous engine coolants on
metal specimens under controlled laboratory conditions (see
Appendix X1).

Note 1—For more information on aqueous and non-aqueous engine
coolants, see (Refs 1-9).2

1.2 The values stated in SI units are to be regarded as
standard. The values given in parentheses after SI units are
provided for information only and are not considered standard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.
Some specific hazards statements are given in 11.1.7.2,
11.1.7.3, and 11.1.7.4.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*

B32 Specification for Solder Metal

B36/B36M Specification for Brass Plate, Sheet, Strip, And
Rolled Bar

D1176 Practice for Sampling and Preparing Aqueous Solu-

! This test method is under the jurisdiction of ASTM Committee D15 on Engine
Coolants and Related Fluids and is the direct responsibility of Subcommittee
D15.22 on Non-Aqueous Coolants.
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tions of Engine Coolants or Antirusts for Testing Purposes
D1384 Test Method for Corrosion Test for Engine Coolants
in Glassware
D4725 Terminology for Engine Coolants and Related Fluids
E1 Specification for ASTM Liquid-in-Glass Thermometers
E178 Practice for Dealing With Outlying Observations
E230/E230M Specification for Temperature-Electromotive
Force (emf) Tables for Standardized Thermocouples
2.2 ASTM Adjuncts:*
All-glass apparatus for corrosion test (2 drawings)

3. Terminology

3.1 Definitions—For definitions of general terms used in
D15 standards, refer to Terminology D4725.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 non-aqueous engine coolant, n—a glycol, diol, triol,
or mixtures thereof, based fluid used to transfer heat from an
engine to the radiator containing less than 1.0 % water when
formulated and intended for final use without dilution with
water.

3.3 Abbreviations:
3.3.1 PTFE, n—Polytetrafluoroethylene

4. Summary of Test Method

4.1 In this test method, specimens of metals typical of those
present in engine cooling systems are totally immersed in
aerated non-aqueous engine coolant solutions for 336 h at
96 °C (205 °F). The corrosion-inhibitive properties of the test
solution are evaluated on the basis of the weight changes
incurred by the specimens. Each test is run in triplicate, and the
average weight change is determined for each metal. A single
test may occasionally be completely out of line (see 12.3).

5. Significance and Use

5.1 This test method will generally distinguish between
non-aqueous engine coolants that are definitely deleterious
from the corrosion standpoint and those that are suitable for
further evaluation. However, the results of this test method

4 Available from ASTM International Headquarters. Order Adjunct No.
ADIJD1384. Original adjunct produced in 1980.

Documents

Document Sharing Hub


https://doi.org/10.1520/B0032
https://doi.org/10.1520/B0036_B0036M
https://doi.org/10.1520/B0036_B0036M
https://doi.org/10.1520/D1176
https://doi.org/10.1520/D1176
https://doi.org/10.1520/D1384
https://doi.org/10.1520/D1384
https://doi.org/10.1520/D4725
https://doi.org/10.1520/E0001
https://doi.org/10.1520/E0178
https://doi.org/10.1520/E0230_E0230M
https://doi.org/10.1520/E0230_E0230M
http://www.astm.org/COMMIT/COMMITTEE/D15.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D1522.htm
https://www.astm.org/ADJD1384.html
http://www.avadocuments.com/doc/astm-d7935-24
http://www.avadocuments.com/doc/astm-d7935-24

A0y D7935 - 24

wn’

——_1 /WATER CONDENSER

TEMPERATURE
AERATOR TUBE | MEASURING
CORNING ] nsTRuMENT
12-C (ENVIRONMENTALLY
POROSITY SAFE THERMOMETER
OR THERMOCOUPLE)
I Il
I . Il \
Il . Il RUBBER
! [ ! STOPPER
\ L T L LI
I I Il
I Il
-
— LIQUID
LEVEL
1000 ML TALL
FORM
SPOUTLESS
BEAKER ———-
SIX METAL
w SPECIMENS
BRASS-LEG

J

FIG. 1 Metal Specimens and Equipment for 336 h Corrosion Test

cannot stand alone as evidence of satisfactory corrosion
inhibition. The actual service value of a non-aqueous engine
coolant formulation can be determined only by more compre-
hensive bench, dynamometer, and field tests.

6. Apparatus

6.1 Container, a 1000 mL, tall-form, spoutless beaker, made
of heat-resistant glass, for containing the non-aqueous engine
coolant solution and test specimens. The beaker shall be tightly
closed with a No. 15 rubber stopper, having drill holes to
accommodate a water condenser, an aerator tube, and a
temperature measuring instrument as shown in Fig. 1.
Optionally, an all-glass apparatus may be used (Fig. 2).*

6.2 Condenser, a water condenser of the reflux, glass-tube
type, having a 400 mm (16 in.) condenser jacket.

6.3 Aerator Tube, a gas-dispersion tube, porosity size 40 yum
to 60 um to ensure continuous aeration without plugging.
Optionally, a capillary tip bleed tube with a 0.28 in. (7 mm)
bore and 11.2 in. (280 mm) length may be used when consis-
tent early plugging of gas dispersion tubes occurs.

6.4 Temperature Measuring Instrument (Environmentally
Safe Thermometer or Thermocouple), an ASTM Partial Immer-
sion Temperature Measuring Instrument having a range from
—20°C to 150°C (0°F to 302 °F) and conforming to the
requirements for Thermometer 1C (1F), as prescribed in
Specification E1 or Thermocouple as summarized in Specifi-
cation E230/E230M.
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6.5 Heater, a constant-temperature bath containing a high-

boiling liquid or another suitable heating device that is capable
of giving continuous service with the specified temperature
control.

7. Metal Test Specimens

Note 2—The specimens prescribed in this test method have been

accepted by automobile manufacturers, but their composition may not be
the same as that of alloys currently used for engine cooling system
components. Therefore, specimens other than those designated in this test
method may be used by mutual agreement of the parties involved.

7.1 Type—The following metal test specimens, representa-

tive of cooling system metals, shall be used:

7.1.1 Steel, UNS G10200 (SAE 1020), cut from 1.59 mm

(Y16 in.) cold-rolled sheet stock to size 50.8 mm by 25.4 mm
(2 in. by 1 in.). Chemical composition of the carbon steel is as
follows: carbon, 0.17 % to 0.23 %; manganese, 0.30 % to
0.60 %; phosphorus, 0.040 % maximum; sulfur, 0.050 % maxi-
mum.

7.1.2 Copper, conforming to UNS C11000 (SAE CA110)°

or UNS C11300 (SAE CA113).> Cold-rolled, cut from
1.59 mm (Y16 in.) sheet stock to size 50.8 mm by 25.4 mm
(2in. by 1 in.).

7.1.3 Brass, conforming to Alloy UNS C26000 (SAE CA

260).> Half-hard, cut from 1.59 mm (V16 in.) sheet stock to size
50.8 mm by 25.4 mm (2 in. by 1 in.).

3 Unified Numbering System for Metals and Allumocumen%
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FIG. 2 Metal Specimens and All Glass Equipment for the 336 h Corrosion Test

7.1.4 Solder—A brass specimen as described in 7.1.3,
coated with solder conforming to Alloy Grade 30A (SAE 3A)
of Specification B32. Solder-coated specimens may be
prepared, or used specimens recoated for reuse, by the proce-
dure given in Annex Al. A solid solder specimen cut from
1.59 mm (V16 in.) sheet stock of Alloy Grade 30A (SAE 3A) to
size 50.8 mm by 25.4 mm (2 in. by 1 in.) may be used subject
to mutual agreement of the parties involved. The use of a solid
solder specimen must be reported along with the metal
specimen weight loss results.

7.1.4.1 When agreed upon between the supplier and the
purchaser of non-aqueous engine coolants, the standard solder
specimen may be replaced with one having a different alloy
composition than standard Alloy Grade 30A or 30B. Use of
specimens other than standard Alloy Grade 30A or 30B shall be
noted in the test report.

Note 3—Where non-standard alloy is used, the standard flux shown in
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Al.1.5 may not be satisfactory. A low corrosive flux may be required.

7.1.5 Cast Aluminum, conforming to Alloy UNS A23190
(SAE 329).° Specimen size, 50.8 mm by 25.4 mm by 3.18 mm
(21in. by 1 in. by ¥ in.).

7.1.6 Cast Iron, conforming to Alloy UNS F10007 (SAE
G3500).° Specimen size, 50.8 mm by 25.4 mm by 3.18 mm
(21in. by 1 in. by '8 in.).

7.2 Arrangement (See Fig. 3):

7.2.1 Metal Specimen Arrangement—None of the hardware
used in metal specimen arrangement (metal specimen, screws,
washers, metal spacers, insulating sleeves, insulating spacers
and nuts) can be reused for a test. The metal test specimens
shall be drilled through the center with a 6.75 mm (74 in.)
drill to accommodate a 50.8 mm (2 in.) 10-24 brass machine
screw covered with a thin-walled insulating sleeve. Polytet-

rafluoroethylene tubing with a 6.35 mm ("4 in.) outside diam-
eter 1.59 mm (Visin.) wide and a2 wal mentsn
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