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1. Scope lubricant introduced into the apparatus as separate phases to

1.1 This specification describes four categories of lubricant@roduce a single-phase mixture by agitation under controlled
intended for use in two-stroke-cycle spark-ignition gasolineconditions.
engines based on their miscibility with gasoline and their4 Classification
low-temperature fluidity. ' i ] o )

1.2 The followingsafety hazards cavepertains only to the ~ 4.1 The candidate oils are classified into Categories 1
test methods described in this specificatibhis standard does through 4 according to the temperature at which the tests are
not purport to address all of the safety concerns, if anyconducted; respectively, 0°C (32°F), -10°C (14°F), -25°C
associated with its use. It is the responsibility of the user of thi§~13°F), and —40°C (-40°F). Each category has its own
standard to establish appropriate safety and health practicegéference oil, which is the same for both the miscibility and
and determine the applicability of regulatory limitations prior fluidity tests.

to use. L .
1.3 The values for temperature, pressure, and so forth statgd Qualification Requirements
in SI units are the standard. 5.1 Miscibility—When tested in accordance with Section 6,
candidate oils that mix with the gasoline in not more than 110
2. Referenced Documents % of the number of inversions of the apparatus required to mix
2.1 ASTM Standards: the reference oil, and that do not separate on standing, qualify
D 97 Test Method for Pour Point of Petroleum Prodéicts as miscible.
D 439 Specification for Automotive Gasolthe 5.2 Fluidity—When tested in accordance with Section 7,

D 445 Test Method for Kinematic Viscosity of Transparentcandidate oils meet the requirements for fluidity if their
and Opaque Liquids (and the Calculation of DynamicViscosity is not more than 10 % higher than that of the
Viscosityf reference oil.

D 874 Test Method for Sulfated Ash from Lubricating Oils
and Additives TEST METHODS

D 2983 Test Method for Low-Temperature Viscosity of il
Automotive Fluid Lubricants Measured by Brookfield 6. Miscibility Test Method

Viscometef 6.1 Summary of Test Method
6.1.1 The candidate oil and gasoline are placed as separate
3. Terminology phases in a stoppered-glass cylinder and mixed by end-over-
3.1 Definitions of Terms Specific to This Standard: end rotation of the cylinder under controlled conditions at the

3.1.1 fluidity—of two-stroke-cycle gasoline engine lubri- €mperature appropriate to the category of the oil.

cants following indL_JStry .pré}CtiC?,_thiS term is used to QGS_ig- Note 1—This procedure specifies that the lubricant be mixed with
nate the absolute viscosity in millipascal-seconds (centipoiseghsoline. Some fuels in current use are partially or predominately

of the lubricant under test. In general usage, fluidity is thecomposed of oxygenated compounds such as alcohols, and some lubri-
reciprocal of absolute viscosity. cants that mix readily with gasoline may not mix with such fuels. A variant

3.1.2 miscibility—of two-stroke-cycle gasoline engine lubri- procedure can be run to determine the ability of a lubricant to mix

cants an inverse function of the time required for a fuel andsatisfactorily with a fuel consisting partially or wholly of oxygenates. In
S nv uncti : qui u this case, the miscibility test must be run using the candidate oil in the

oxygenate or oxygenate-containing fuel against the reference oil in

. e R ) gasoline.
1 This specification is under the jurisdiction of ASTM Committee D-2 on

Petroleum Products and Lubricants and is the direct responsibility of Subcommittee 6.2 Significance and Use

D02.B on Automotive Lubricants. ' 6.2.1 The lubricants used in two-stroke-cycle gasoline en-
Current edition approved May 15, 1987. Published November 1987. gines normally reach the surfaces to be lubricated as a mixture
Annual Book of ASTM Standardgol 05.01. X . . R .
3 Discontinued: sed990 Annual Book of ASTM Standardel 05.01. with the fuel. This mixture can either be prepared in advance,
4 Annual Book of ASTM Standatdéol 05.02. usually in the engine fuel tank, or can be produced by the
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metered injection of oil into the fuel stream at some point 6.4.2 Any full-boiling-range gasoline meeting the general
before its entry into the engine crankcase. In either case, thequirements of Specification D 439 volatility Classes A, B, or
fuel and lubricant shall be readily miscible, and if the lubricantC can be used. When this procedure is run in conjunction with
is metered into the fuel stream, it must be readily pumpable. Aan engine performance test, it is the normal practice to use the
it cannot be known in advance whether a given lubricant willgasoline specified for the performance test. Oxygenate blends
be mixed with the fuel in advance or be injected into the fueland other fuels containing nonhydrocarbon blending compo-
stream by a metering pump, both miscibility and fluidity shall nents shall not be used.
be determined. 6.5 Calibration and Standardization

6.2.2 The temperature at which the miscibility and fluidity 6.5.1 As a reference oil is tested simultaneously with each
of an oil is determined does not necessarily reflect the expecteskt of candidate oils, no other standardization procedure is
temperature of use. For example, outboard motor manufacturequired.
ers normally require the use of oils of Category 3, which are 6.6 Procedure

tested at —25°C (-13°F), even though outboards are rarely usedg.6.1 Approximately 25 mL of the oil to be tested and 450
at such temperatures. The reason is that Category 3 oils agL of gasoline shall be available for each sample to be run,
readily pumpable and will mix quite rapidly with gasoline at including the reference oil.
temperatures above about 5°C (40°F) with little or no agitation. 6.6.2 Pour 19 to 21 mL each of the reference oil and of the
This is an important consideration for boats with outboardcandidate oil(s) into separate 500-mL mixing cylinders and
motors using a fuel-oil mix that is made up in large built-in jnsert their stoppers.
tanks which cannot readily be stirred or shaken. 6.6.3 It is preferred, but not mandatory, to purge the
6.3 Apparatus _ cylinders with nitrogen before inserting the stoppers.
6.3.1 Rotator—This consists of three or four standard ap- “g g 4 Prepare one 395- to 405-mL sample of gasoline in a

paratus clamps to carry the cylinders specified in 6.3.%qnn0ered flask for each oil sample to be tested, including the
mounted on a horizontal shaft of about 12- to 14-mm (0.4- tQ¢ference oil.

0.6-in.) diameter and about 300 mm (12 in). long mounted g & 5 pjace the cylinders and the gasoline samples with the
between antifriction bearings, driven by an electric motor, androtator into a freezer at the required test temperature for a
provided with a revolution counter. The shaft is rotated at abou inimum of 16 h. The cylinders may be attached to the rotator

10 to 14 r/min so that the cylinders are continuously beingOr may be stored separately in the freezer at this time.
inverted as the shaft rotates. A maximum of three candidate oils 6.6.6 At the end of the soak period (if this has not already

can be run against one reference oil. While it would be possibI%een done), mount the mixing cylinders onto the rotator at

to design apparatus to handle a greater number of samples, fo out 30° to the vertical, clamping them at about the 350-mL
appears to be a practical limit for ease of operation. In Fig. ark '

a photograph of a suitable rotator is shown. 6.6.7 Remove the stopper and empty one of the gasoline

6.3.2 Four (or Fewer) Graduated Cylinders, 500 mta- samples into each cylinder in turn, pouring carefully down the

pable of remaining securely stoppered in any aiiffide. Th%ide S0 as to minimize mixing. Replace and secure the stopper

length-to-diameter ratio of the cylinders may be in the rangée y ) )
from 10 to 12:1, but all cylinders used in the same test shall bgf each cylinder as soon as it has been f|_IIed. .
6.6.8 When all cylinders are charged with gasoline, replace

identical within normal commercial glassware tolerance. the freezer cover and start the rotator
6.3.3 Stoppered Flaslof about 500-mL ity for each ) '
oppere astot abod M- capactly for eac 6.6.9 Watch the cylinders, and record for each the number of

graduated cylinder. . . g X
6.3.4 Freezer capable of maintaining a temperature control-"évolutions required for complete mixing of the gasoline and

lable within +1°C (2°F) in the range from 0 to —40°C (32 to oil (no unmixed oil visible on the bottom with the cylinder

—-40°F). The freezer shall be provided with a transparent covelrjpside down). If difficulty is expgrienced With fpgging of the
and be capable of accommodating the complete rotator assefjansparent free;e r cover, proprietary antifogging compounds
bly while in operation, together with space for the storage of'® usually effective. ) i )
additional cylinders and flasks. A cover with two panes of glass ©-6-10 After the test is completed, leave the cylinders in the

or plastic separated by an air space of about 10 to 15 mm (O_fﬁeezer in the upright position for 48 h minimum and check for
to 0.6 in.) is advised. phase separation. The cylinders may be left in place or may be

6.4 Reagents and Materials removed from the rotator during this portion of the test.

6.4.1 Reference Oils-A different reference oil is required ~ 6-6.11 Any candidate oil that requires over 10 % more
for each miscibility/fluidity category. These are: for Category€volutions to mix than is required by the reference oil or that
1, ASTM reference oil VI-GG for Category 2, ASTM Separates from the gasoline on standing fails. Otherwise pass.
reference oil VI-FP for Category 3, ASTM reference oil 6.7 Report .

VI-D;® and for Category 4, ASTM reference oil VI See 6.7.1 Report the temperature at which the test was con-

Annex Al for information on the composition and properties ofducted and the number of inversions (complete rotations of the
these oils. rotator shaft) required to produce mixing of the candidate oil

and of the reference oil used, which must be identified. Note
. o the category assigned. If separation is observed, report the
5 Order from Lubrizol Corp., 29400 Lakeland Blvd, Wickliffe, OH 44092. d f ti d th b fh tandi
© Order as Citgo No. 93734 from Citgo Petroleum Corp., 555 E. Butterfield Rd., egree o ;e_para 1on "?m € number of hours standing.
Lombard, IL 60148. 6.8 Precision and Bias
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