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This standard is issued under the fixed designation D 6922; 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 3. Terminology

1.1 This test method covers the determination if an automo- 3.1 Definitions:
tive engine oil is homogeneous and will remain so, and if itis 3.1.1 calibrate v—to determine the indication or output of
miscible with certain standard reference oils after being suba measuring device with the respect of that of a standard.

mitted to a prescribed cycle of temperature changes. This test E 344
method is very similar to the homogeneity and miscibility test 3.1.2 homogeneity n—the ability of a test oil itself to
described in FED-STD-791/3470.1. remain the same in appearance throughout (uniform) after

1.2 The values stated in Sl units are to be regarded as threibmission to a series of temperature changes.
standard. The values given in parentheses are for information 3.1.3 miscibility, n—the ability of a reference oil and test oil
only. to form a uniform mixture after blending and not separate into
1.3 This standard does not purport to address all of thetwo phases after submission to a series of temperature changes.
safety concerns, if any, associated with its use. It is the 3.1.4 reference oil n—an oil of known performance char-
responsibility of the user of this standard to establish appro-acteristics, used as a basis for comparison.
priate safety and health practices and determine the applica- 3.1.4.1 Discussior—Reference oils are used to calibrate

bility of regulatory limitations prior to use. testing facilities, to compare the performance of other oils, or
to evaluate other materials (such as seals) that interact with
2. Referenced Documents oils. D 5844
2.1 ASTM Standards: 3.1.5 specimenn—a piece or portion of test oil used to

D 97 Test Method for Pour Point of Petroleum Prodticts make a test.
D 4057 Practice for Manual Sampling of Petroleum and 3.1.6 test oil n—any oil subjected to evaluation in an

Petroleum Products established procedure. D 6557
D 5844 Test Method for Evaluation of Automotive Engine
Oils for Inhibition of Rusting (Sequence I1B) 4. Summary of Test Method
D 6557 Test Method for Evaluation of Rust Preventive 4.1 Visual color determinations and observations are made
Characteristics of Automotive Engine Gils on an undiluted test oil specimen, along with six blends of the
E 1 Specification for ASTM Thermometérs same test oil that have been combined with specific reference
E 344 Terminology Relating to Thermometry and Hydrom-oils. The pour point is then determined for the undiluted test oll
etry? specimen and the six blends. The undiluted test oil specimen
2.2 Federal Test Method Standard: and six blends are then allowed to warm to room temperature.
FED-STD-791/3470.1 Homogeneity and Miscibility of Color determinations and observations are again made on the
Qils’ undiluted test oil specimen and six blends. The undiluted test

oil specimen and six blends are heated to 232°C, then allowed

- to cool to room temperature, and then stored at their pour point
1 This test method is under the jurisdiction of ASTM Committee D02 on t€mperatures for 18 to 24 h. The undiluted test oil specimen
Petroleum Products and Lubricants and is the direct responsibility of Subcommitteand six blends are then allowed to thaw and a series of color

D02.BO on Automotive Lubricants. _ determinations and observations are made as they reach room
Current edition approved June 10, 2003. Published July 2003.
2 Annual Book of ASTM Standardsol 05.01. temperature. All data are recorded on a report form.
2 Annual Book of ASTM Standardgol 05.02. o
4 Annual Book of ASTM Standardéol 05.03. 5. Significance and Use
5 .. . . .
Annual Book of ASTM Standaidéol 05.04. 5.1 It is important that engine oils from different manufac-

¢ Annual Book of ASTM Standardgol 14.03. s .
7 Available from Standardization Documents Order Desk, DODSSP, Bldg. 4.tUrers be homogeneous and miscible with each other, because

Section D, 700 Robbins Ave., Philadelphia, PA 19111-5098. operators of automotive engines often do not have prior
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knowledge of the manufacturer of the oil that is currently used 9.2.1 Measuring inside the test jar, mark each jar at 23 and
in their application, and engine failure can occur if oils are54 mm from the bottom.
combined that do not stay homogeneous and function properly. 9.2.2 Mark the first test jar for use with the undiluted test oil
specimen.
6. Apparatus 9.2.3 Mark six test jars with the letters A through F to
6.1 Test Jar—cylindrical, of clear glass, flat bottom, 33.2to designate which reference oil will be mixed with the test oil.
34.8-mm outside diameter, and 115 to 125 mm in height. The g 3 \jigorously shake the test oil.

ingide diameter O.f the jar can range from 30.0 to 32.4 mm, 9.4 Using test oalil, fill the six jars (that were marked for use
within the constraint that the wall thickness be no greater thag i, reference oil) to the 23-mm mark.

é.+63mm. The jar shall have a line to indicate a sample height g 5 1 ¢ test jar that was marked for the undiluted test oil,
+3 mm above the inside bottom. to the 54-mm mark

6.2 Thermometers-ASTM 6C, calibrated with a range of ' ) )
~80 to +20°C, conforming to Specification E 1. 9.6 \f!gorously shake the six reference oils. _

6.3 Stoppers—clean stoppers, some unbored and others 9.7 _F|II the test jars marked A through F with the corre-
centrally bored for test thermometers. sponding reference oil to the 54-mm mark.

6.4 Jacket—a glass or metal, water tight, cylindrical form 9.8 Firmly place the unbored stoppers in each of the test jars
with a flat bottom and approximately 120 mm in depth. Theand shake the test jars vigorously.
inside diameter of the jacket shall be 9.0 to 12.0 mm greater 9.9 Remove the stoppers from each test jar.
than the outside diameter of the test jar.

6.5 Disk—cork or felt, about 6 mm in thickness and of the 10. Procedure

sa(rsng g'anll(:f as the 'ni'dte OJ thteSJ%cket. i thick o fit 10.1 Heat the test specimens in the test jars ta-45°C in
-0 oas aring gasket, about .U mm In tICKNEsS, 101t 5 ¢4ngiant temperature oven or liquid bath.

snugly around the outside of the test jar and loosely inside the :
jacket. The purpose of the ring gasket is to prevent the test ja{)10.2 Remove the test jars from the oven and allow to cool to

from touching the jacket. foom temperature. , . )
6.7 Bath—a liquid cooling bath suitable to obtain the 10.3 For each test specimen record evidence of separation,
required temperatures. its location, color, and particle size, and the color of the test

6.8 Oven—a constant temperature oven suitable to obtairPP€cimen on the record form undgefore Treatmentsee Fig.
the required temperatures. AL.1).
6.9 Automated Pour Point Tester (AlternativeXhere are 10.4 Determination of Pour Point

automated pour point testers ava,llable and ,m use which may beNOTE 1—This pour point procedure is based on the method described in
advantageous. They save test time, permit the use of small@gst Method D 97 but with the exception indicated in Note 2.
samples, and have other factors which may merit their use. If ) o
automated testers are used, the user shall ensure that all of thet0-4-1 Place aring gasket around each test jar just below the
manufacturer's instructions for calibration, adjustment, ancPil level.
operation of the instrument are followed. It shall be reported 10.4.2 Place a calibrated thermometer with bored stopper in
that the pour point was determined by an automatic instrumengach of the test jars. Ensure that the thermometer bulb is
In some cases, precision of automatic pour point testers magnmersed such that the beginning of the capillary is 3 mm
not have been determined. In any case of dispute, the potaelow the surface of the oil.
point as determined by the manual method described herein 10.4.3 Place a calibrated thermometer in the cooling bath
shall be considered the referee test. that is maintained at a temperature of —18 to —15°C.

10.4.4 Place the test jars into the jacket in the cooling bath.

7. Reagents 10.4.5 Pour points are expressed in integers that are positive
7.1 Reference Oils, HMA through HMFThese are avail- or negative multiples of 3°C. Begin to examine the appearance
able from the Test Monitoring Centér. of each test specimen when its temperature is 12°C above the
. expected pour point (estimated as a multiple of 3°C). Remove
8. Sampling the test jar from the jacket carefully and tilt it just enough to
8.1 Take samples to be tested in accordance with thascertain whether there is movement of the test specimen in the
instructions in Practice D 4057. jar.
, 10.4.6 If there is movement of the test specimen in the test
9. Test Preparation jar, return itimmediately to the jacket. (The complete operation
9.1 Place the seven clean test jars in a holder. of removal and replacement shall require no more than 3 s.)
9.2 Measure and mark each test jar as follows: 10.4.7 If the test specimen in the test jar does not flow when

the jar is tilted:

EE—— 10.4.7.1 Hold the test jar in a horizontal positiom s as
8 ASTM Test Monitoring Center, 6555 Penn Ave., Pittsburgh, PA 152006-4489.noted by a timing device.

This test method is supplemented by Information Letters and Memoranda issued by .
the ASTM Test Monitoring Center; users of this test method can contact the ASTM 10.4.7.2 If the test specimen shows any movement under

Test Monitoring Center to obtain the most recent of these. these conditions, return the jar to the jacket.
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10.4.7.3 If the test specimen shows no movement, record 10.5.4 Place all test jars in an appropriate oven or liquid
the test temperature for this test jar on the record form, in °Cbath where the temperature has been set to a point that will
underCooled to Pour Poin{see Fig. A1.1). Place the test jar allow the test specimen temperatures to reach 232°C
in a holder to thaw. within 90 min.

Note 2—Test Method D 97 requires that 3°C be added to the tempera- 'NOTE 3—Heating rates of 25 to 90 min have been found to be
ture and reported. This is not the case here. The actual observéifceptable.
temperature is reported. 10.5.5 When the test specimen temperatures reach+232
°C, immediately discontinue the heating process and allow
ﬁqe test jars to cool to room temperature.
10.6 Storage of the Test Specimens at Pour Point
. 10.6.1 Store the undiluted test oil specimen and the six
10.'4'9 Continue to perform steps 10.4.5 through 10.4.7 #lends at the pour point of the undiluted test oil specimen for
3°C intervals for each of the test jars. 18 to 24 h in the appropriate cold box.
10.4.10 If the test specimen has not ceased to flow whenthe 10.6.2 At the end of the storage period, remove the test

temperature of ~24°C has been reached, place the test jars isgecimens from the cold box and allow them to warm.

10.4.8 If the test specimen has not ceased to flow when
reaches —6°C, place the test jar and jacket in a second ba
maintained at a temperature of —35 to —32°C.

third bath maintained at a temperature of —52 to -49°C. 10.6.3 When the test specimens become transparent and
10.4.11 Continue to perform steps 10.4.5 through 10.4.7 atloudiness has disappeared, observe and record the information
3°C intervals for each of the test jars. requested on the record form unddeat to 232°C — Stored at

10.4.11.1 For determinations of very low or very high pourSample Pour Point Temperature — Stor@ i1 — WarmAbove
points, additional cold baths should be maintained with temPour Point(see Fig. A1.1).
perature differentials of about 17°C. In each case transfer the 10.6.4 Allow the test specimens to warm to room tempera-
test jar when the temperature of the test specimen reachestie.
point of 28°C above the temperature of the new bath. 10.6.5 Observe the test specimens and record the informa-
10.4.12 Allow the test specimens to thaw. tion requested on the record form undéfarm to Room

- Temperaturgsee Fig. Al.1).
10.4.13 When each of the test specimens become transpar 10.6.6 Discard the test specimens as required.

ent and the cloudiness has disappeared observe for the evi-
dence of separation, its location, color, and particle size, andll. Report
the color of the test specimen. Record the information re- 17 1 Report the data on the homogeneity and miscibility test
quested on the record form undéfarmed Just Above Cloud form |ocated in Fig. A1.1.
Point (see Fig. A1.1). o )

10.5 Heating of the Test Specimens 12. Precision and Bias

10.5.1 Wait until the test specimens have reached room 12:1 No information is presented about either the precision
or bias of Test Method D 6922 for measuring homogeneity and

temperature. Tae T o
10.5.2 Remove the thermometers and stoppers from the teg}'SC'b'“ty since the test results are nonquantitative.
jars. 13. Keywords
10.5.3 Remove the ring gaskets from the test jars. 13.1 automotive engine oil; homogeneity; miscibility
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ANNEX
(Mandatory Information)

Al. REPORT FORM

Sample No.:

Reference Oil Added To Test Oil

| None | HMA | HMB | HMC | HMD

HME

HMF

Thermometer Serial Number

Before Treatment

Evidence of Separation
Location
Color
Particle Size

Visual Appearance of the Test Specimen

Cooled to Pour Point, °C

Warmed Just Above Cloud Point

Evidence of Separation
Location
Color
Particle Size

Visual Appearance of the Test Specimen

Heat to 232°C — Stored at Sample Pour Point Temperature — Store 18 Hours — Warm Above Pour Point

Evidence of Separation
Location
Color
Particle Size

Visual Appearance of the Test Specimen

Warm to Room Temperature

Evidence of Separation
Location
Color
Particle Size

Visual Appearance of the Test Specimen

Evidence of Separation

D — Definite

N — None
Location

T — Near top

B — Near bottom
F — Filament

U — Uniformly distributed

Color Visual Appearance of the Oil
w — White or very light d — Too dark to see through

y — Yellow m — Transparent but dark
b — Black | — Light
Particle Size

s — Small, as in cloud or haze
sp— Specks or larger particles

Operator:

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk

FIG. Al.1 Engine Oil Homogeneity and Miscibility Test

of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should

make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website

(www.astm.org).




