NOTICE: This standard has either been superseded and replaced by a new version or withdrawn

Contact ASTM International (www.astm.org) for the lastest information

qﬂnv’ Designation: D 92 - 85

Designation: 36/67 (75)

/-/' s [J7 T N

An American National Standard

American Association State

Highway and Transportation Officials Standard
AASHTO No.: T48

DIN 51 376

AMERICAN SOCIETY FOR TESTING AND MATERIALS
1916 Race St., Philadelphia, Pa. 19103
Reprinted from the Annual Book of ASTM Standards, Copyright ASTM
If not listed in the current combined index, will appear in the next edition.

Standard Test Method for

FLASH AND FIRE POINTS BY CLEVELAND OPEN CUP’

This standard is issued under the fixed designation D 92; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

This test method was adopted as a joint ASTM-IP standard in 1965.

This test method has been adopted for use by government agencies to replace Method 1103.7 of Federal Test Method Standard No.
791b. and Method 4294 of Federal Test Method Standard No. 141A.

1. Scope
1.1 This test method covers determination of

the flash and fire points of all petroleum products -

except fuel oils and those having an open cup
flash below 175°F (79°C).

1.2 The values stated in inch-pound units are
to be regarded as the standard.

Note 1—1It is the practice in the United Kingdom
and in many other countries to use IP Method 35,
vnless Test Method D 93 — IP 34 is specified. This test
method may occasionally be specified for the determi-
nation of the fire point of a fuel oil. For the determi-
nation of the flash points of fuel oils, use Test Method
D 93 - IP 34. Test Method D 93 - IP 34 should also be
used when it is desired to determine the possible pres-
ence of small but significant concentrations of lower
flash point substances which may escape detection by
Test Method D 92. Test Method D 1310 may be
employed if the flash point is below 175°F (79°C); as
determined by Test Method D 92 - 1P 36.

1.3 This standard should be used to measure
and describe the properties of materials, products,
or assemblies in response to heat and flame under
controlled laboratory conditions and should not
be used to describe or appraise the fire hazard or
fire risk of materials, products, or assemblies
under actual fire conditions. However, results of
this test may be used as elements of a fire risk
assessment which takes into account all of the
factors which are pertinent to an assessment of
the fire hazard of a particular end use.

1.4 This standard may involve hazardous ma-
terials, operations and equipment. This standard

does not purport to address all of the safety prob-
lems associated with its use. It is the responsibil-
ity of whoever uses this standard to consult and
establish appropriate safety and health practices
and determine the applicability of regulatory limi-
tations prior to use.

2. Applicable Documents

2.1 ASTM Standards:

D93 Test Method for Flash Point by Pensky-
Martens Closed Tester?

D 1310 Test Method for Flash Point of Liquids
by Tag Open-Cup Apparatus®

E 1 Specification for ASTM Thermometers®

2.2 Other Method:

IP Method 35 Flash Point (Open) and Fire
Point by Means of the Pensky-Martens Ap-
paratus®

3. Definitions

3.1 flash—point the lowest temperature cor-
rected to a barometric pressure of 101.3 kPa (760
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mm Hg), at which application of a test flame
causes the vapor of a specimen to ignite under
specified conditions of test.

NOTE 2—The material is deemed to have flashed
when a large flame appears and instantaneously prop-
agates itself over the surface of the specimen.

Occasionally, particularly near the actual flash point,
the application of the test flame will cause a blue halo
or an enlarged flame; this is not a flash and should be
ignored.

3.2 fire point—the lowest temperature at
which a specimen will sustain burning for 5 s,

4. Summary of Method

4.1 The test cup is filled to a specified level
with the sample. The temperature of the sample
is increased rapidly at first and then at a slow
constant rate as the flash point is approached. At
specified intervals a small test flame is passed
across the cup. The lowest temperature at which
application of the test flame causes the vapors
above the surface of the liquid to ignite is taken
as the flash point. To determine the fire point,
the test is continued until the application of the
test flame causes the oil to ignite and burn for at
least 5 s.

5. Significance and Use

5.1 Flash point measures the tendency of the
sample to form a flaimmable mixture with air
under controlled laboratory conditions, It is only
one of a number of properties that must be
considered in assessing the overall flammability
hazard of a material.

5.2 Flash point is used in shipping and safety
regulations to define “flammable” and “combus-
tible™ materials. One should consult the particu-
lar regulation involved for precise definitions of
these classes.

5.3 Flash point can indicate the possible pres-
ence of highly volatile and flammable materials
in a relatively nonvolatile or nonflammable ma-
terial.

5.4 Fire point measures the characteristics of
the sample to support combustion.

6. Apparatus

6.1 Cleveland Open Cup Apparatus—This ap-
paratus consists of the test cup, heating plate, test
flame applicator, heater, and supports described
in detail in the annex. The assembled apparatus,
heating plate, and cup are illustrated in Figs. 1,
2, and 3, respectively. Dimensions are listed in

Tables 1, 2, and 3, respectively.

6.2 Shield—A shield 18 in, (460 mm) square
and 24 in. (610 mm) high and having an open
front is recommended.

6.3 Thermometer—A thermometer having a
range as shown below and conforming to the
requirements prescribed in Specification E | or
in the Specifications for IP Standard Thermom-
eters:

Thermometer Number

Temperature Range ASTM IP
20 to 760°F 11F 28F
—6 to +400°C 11C 28C

NOTE 3—There are automatic flash point testers
available and in use which may be advantageous in the
saving of testing time, permit the use of smaller samples,
and have other factors which may merit their use. If
automatic testers are used, the user must be sure that
all of the manufacturer’s instructions for calibrating,
adjusting, and operating the instrument are followed.
In any cases of dispute, the flash point as determined
manually shall be considered the referee test.

7. Safety Precautions

7.1 The operator must exercise and take ap-
propriate safety precautions during the initial
application of the test flame, since samples con-
taining low-flash material may give an abnor-
mally strong flash when the test flame is first
applied.

8. Sampling

8.1 Erroneously high flash points may be ob-
tained if precautions are not taken to avoid the
loss of volatile material. Do not open containers
unnecessarily and make a transfer unless the
sample temperature is at least the equivalent of
18°F (10°C) below the expected flash point. Do
not use samples from leaky containers for this
fest.

8.2 Do not store samples in plastic (polyeth-
ylene, polypropylene, etc.) containers, since vol-
atile material may diffuse through the walls of
the enclosure.

8.3 Light hydrocarbons may be present in the
form of gases, such as propane or butane and
may not be detected by testing because of losses
during sampling and loading of the test appara-
tus. This is especially evident on heavy residums
or asphalts from solvent extraction processes.

9. Preparation of Apparatus
9.1 Support the apparatus on a levﬁ steady
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