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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 €) 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

INTRODUCTION

This flash point and fire point test method is a dynamic method and depends on definite rates of
temperature increases to control the precision of the test method. Its primary use is for viscous
materials having flash point of 79°C (175°F) and above. It is also used to determine fire point, which
is a temperature above the flash point, at which the test specimen will support combustion for a
minimum of 5 s. Do not confuse this test method with Test Method D 4206, which is a sustained
burning test, open cup type, at a specific temperature of 49°C (120°F).

1. Scope 1.4 This standard does not purport to address all of the

1.1 This test method describes the determination of the flashafety concerns, if any, associated with its use. It is the
point and fire point of petroleum products by a manualresponsibility of the user of this standard to establish appro-
Cleveland open cup apparatus or an automated Cleveland opBfate safety and health practices and determine the applica-
cup apparatus. bility of regulatory limitations prior to usefor specific hazard

statements, see Note(s) 2, 4, 11, 13, 14, 17, 19, and 20.
Note 1—The precisions for fire point were not determined in the

current interlaboratory program. Fire point is a parameter that is nop, Referenced Documents
commonly specified, although in some cases, knowledge of this flamma- 21 ASTM Standards:

bility temperature may be desired. .
. . _ D 93 Test Methods for Flash Point by Pensky-Martens
1.2 This test method is applicable to all petroleum products  ~|osed Testér

with flash points above 79°C (175°F) and below 400°C 140 practice for Sampling Bituminous Materfals
(752°F) except fuel oils. D 1310 Test Method for Flash Point and Fire Point of

Note 2—This test method may occasionally be specified for the  Liquids by Tag Open-Cup Apparatts
determination of the fire point of a fuel oil. For the determination of the D 4057 Practice for Manual Sampling of Petroleum and
flash points of fuel oils, use Test Method D 93. Test Method D 93 should Petroleum Produclts

also be used when it is desired to determine the possible presence of small, j 4177 Practice for Automatic Sampling of Petroleum and
but significant, concentrations of lower flash point substances that may Petroleum Products
escape detection by Test Method D 92. Test Method D 1310 can be D 4206 Test Method for Sustained Burning of Liquid Mix

employed if the flash point is known to be below 79°C (175°F).
13 Th | din S| uni b ded h tures by the Setaflash Tester (Open-Cup)
. e values stated In units are to be regaraed as the E1 Specification for ASTM Thermometérs

standard. The values given in parentheses are for information E 300 Practice for Sampling Industrial Chemiéals
only.

2 Annual Book of ASTM Standardgol 05.01.

1 This test method is under the joint jurisdiction of ASTM Committee D-2 on  ® Annual Book of ASTM Standardéol 04.03.
Petroleum Products and Lubricants and is the direct responsibility of Subcommittee * Annual Book of ASTM Standardgol 06.01.
D02.08 on Volatility. In the IP, this test method is under the jurisdiction of the  ® Annual Book of ASTM Standardgol 05.02.

Standardization Committee. ¢ Annual Book of ASTM Standardgol 06.01.
Current edition approved Dec. 10, 1998. Published February 1999. Originally 7 Annual Book of ASTM Standardégol 14.03.
published as D 92 — 21. Last previous edition D 92 — 98. 8 Annual Book of ASTM Standardgol 15.05.
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b D 92

2.2 IP Standard® properties that should be considered in assessing the overall
Specifications for IP Standard Thermometers flammability hazard of a material.
2.3 ISO Standardg? 5.2 Flash point is used in shipping and safety regulations to
Guide 34 Quality Systems Guidelines for the Production ofdefine flammable and combustible materials. Consult the
Reference Materials particular regulation involved for precise definitions of these
Guide 35 Certification of Reference Material—General andclassifications.
Statistical Principles 5.3 Flash point can indicate the possible presence of highly
volatile and flammable materials in a relatively nonvolatile or
3. Terminology nonflammable material. For example, an abnormally low flash
3.1 Definitions: point on a test specimen of engine oil can indicate gasoline

3.1.1 dynamic adj—in petroleum productsthe condition ~contamination.
where the vapor above the test specimen and the test specimerb.4 This test method shall be used to measure and describe
are not in temperature equilibrium at the time that the ignitionthe properties of materials, products, or assemblies in response
source is applied. to heat and a test flame under controlled laboratory conditions
3.1.1.1 Discussior—This is primarily caused by the heating and shall not be used to describe or appraise the fire hazard or
of the test specimen at the constant prescribed rate with thige risk of materials, products, or assemblies under actual fire
vapor temperature lagging behind the test specimen tempergonditions. However, results of this test method may be used as
ture. elements of a fire risk assessment that takes into account all of
3.1.2 fire point n—in petroleum productsthe lowest tem-  the factors that are pertinent to an assessment of the fire hazard
perature corrected to a barometric pressure of 101.3 kPa (760 a particular end use.
mm Hg), at which application of an ignition source causes the 5.5 The fire point is one measure of the tendency of the test
vapors of a test specimen of the sample to ignite and sustagpecimen to support combustion.
burning for a minimum 65 s under specified conditions of g Apparatus

test. 6.1 Cleveland Open Cup Apparatus (manual)his appa-

3.1.3 flash poinf n— in petroleum productsthe lowest . : .
. atus consists of the test cup, heating plate, test flame applica-
temperature corrected to a barometric pressure of 101.3 kRa ) . o

tor, heater, and supports described in detail in the Annex Al.

(760 mm Hg), at which application of an ignition source cause :
) S . he assembled manual apparatus, heating plate, and cup are
the vapors of a specimen of the sample to ignite under specifie - : . ; . X
o illustrated in Figs. 1-3 respectively. Dimensions are listed with
conditions of test. the figures

3.1.3.1 Discussior—The test specimen is deemed to have 6.2 Cleveland Open Cup Apparatus (automa is ap-
flashed when a flame appears and instantaneously propagates : P dp f pph A tedh h P hall
itself over the entire surface of the test specimen paratus Is an automated flash point instrument that sha

3.1.3.2 Discussior-When the ignition source .is a test perform the test in accordance with Section 11 Procedure. The

flame, the application of the test flame can cause a blue halogl paratus shall use the test cup with the dimensions as
f PP escribed in Annex Al and the application of the test flame

an enlar_ged flame prior to the actual flash point. This is not &nall be as described in Annex AL
flash point and shall be ignored.

6.3 Temperature Measuring DevieeA thermometer hav-

4. Summary of Method ing the range as shown below and conforming to the require-
. . I . ments prescribed in Specification E 1 or in the Specifications
4.1 Approximately 70 mL of test specimen is filled into a for IP Standard Thermometers, or an electronic temperature

test cup. The temperature of the test specimen is increasefl,q ring device, such as a resistance thermometer or ther-
rapidly at first and then at a slower constant rate as the fla ocouple. The device shall exhibit the same temperature
point is approached. At specified intervals a test flame is passg sponse .as the mercury thermometers

across the cup. The flash point is the lowest liquid temperature
. . . Thermometer Number
at which application of the test flame causes the vapors of the

° He ~ - Temperature Range ASTM IP
test specimen of the sample to ignite. To determine the fire -6 to + 400°C 11C 28C
point, the test is continued until the application of the test flame 20 to 760°F ur
causes the test specimen to ignite and sustain burning for a6.4 Test Flame—Natural gas (methane) flame and bottled
minimum of 5 s. gas (butane, propane) flame have been found acceptable for use
o as the ignition source. The gas flame device is described in
5. Significance and Use detail in Annex ALl.

S'Ji The flash point is one meas”.re of the.tend.ency of the teStNOTE 3—Warning: Gas pressure supplied to the apparatus must not be
specimen to form a flammable mixture with air under con-,owed to exceed 3 kPa (12 in.) of water pressure.
trolled laboratory conditions. It is only one of a number of Nore 4—A shield, of the approximate dimensions 460 mm (18 in.)

square and 610 mm (24 in.) high, or other suitable dimensions, and having
an open front is recommended to prevent drafts from disturbing the vapors

° Available from the Institute of Petroleum, 61 New Cavendish St., London, above the test cup.

WIM 8AR, U.K. i
10 Available from American National Standards Institute, 11 W. 42nd St., 13th7' Reagents_ and Materials ) )
Floor, New York, NY 10036. 7.1 Cleaning Solvents-Use suitable technical grade solvent
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max

2.717
2.520
0.138
nominal
1.339
0.394
1.280
0.138
2.756
3.937

THERMOMETER
ASTM NO.IlIC
P 28C
B
RADIUS
TEST FLAME l.
APPLICATOR C
\ D -
RE
| |
g TEST CUP
HEATING PLATE
b F
A—" ORIFICE
METAL BEAD
N 0
'y
TO @AS supm.v/ = ]
HEATER FLAME TYPE
OR ELECTRIC RESISTANCE TYPE
millimetres inches
min max min max
A—Diameter 3.2 4.8 0.126 0.189
B—Radius 152 nominal 6 nominal
C—Diameter 1.6 nominal 0.063 nominal
D 2 0.078
E 6 7 0.236 0.276
F—Diameter 0.8 nominal 0.031 nominal
FIG. 1 Cleveland Open Cup Apparatus
\ J BRASS
F l /
| .
E )
| L AN / .
[77'7'/ / 72 —
b ! f
c | A : H
77 i 5% FILLING - . FI l 6
- |
S T NN MARK v st
] 0
METAL 1 THERMAL
INSULATION A
millimetres inches
min max min max - )
millimetres inches
A 6 7 0.26 0.276 min max min
B 0.5 1.0 0.020 0.039 A 675 69 2658
C 6 7 0.236 2.276 B 63 64 2480
D—Diameter 55 56 2.165 2.205 c 28 35 0‘110
E-—Diameter 69.5 70.5 2.736 2.776 D—Radius 4' néminal 0‘157
F—Diameter 146 15‘9 5.748 6.260 E 395 34 1.280
FIG. 2 Heating Plate F 9 10 0.354
) _ G 31 325 1.221
capable of cleaning out the test specimen from the test cup andH 28 35 0.110
drying the test cup. Some commonly used solvents are toluene! g; Zgo g‘gfg
and acetone. FIG. 3 Cleveland Open Cup

Note 5—Warning: Toluene, acetone, and many solvents are flam-
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mable. Health hazard. Dispose of solvents and waste material in accoare objectionable, it is permissible to place the apparatus along with a

dance with local regulations. shield into a hood, the draft of which is adjusted so that the vapors may
) be withdrawn without causing air currents over the test cup during the

8. Sampling final 56°C (100°F) rise in temperature prior to the flash point.
8.1 Obtain a sample in accordance with the instructions 9.3 Wash the test cup with the cleaning solvent to remove
given in Practices D 140, D 4057, D 4177 or E 300. any test specimen or traces of gum or residue remaining from
8.2 Atleast 70 mL of Sample is required for each test. REfeﬁ previous test. If any deposits of carbon are present, they
to Practice D 4057. should be removed with a material such as a very fine grade of

8.3 Erroneously high flash points may be obtained if presteel wool. Ensure that the test cup is completely clean and dry
cautions are not taken to avoid the loss of volatile material. Dgyefore using again. If necessary, flush the test cup with cold
not open containers unngcegsanly; thIS will prevent loss ofyater and dry for a few minutes over an open flame or a hot
volatile material and possible introduction of moisture. Do notpjate to remove the last traces of solvent and water. Cool the
make a transfer of the sample unless the sample temperaturetist cup to at least 56°C (100°F) below the expected flash point
at least 56°C (100°F) below the expected flash point. Whemefore using.
possible, flash point should be the first test performed on a 9.4 Support the temperature measuring device in a vertical
sample and the sample should be stored at low temperatureposition with the bottom of the device located 6:40.1 mm

Note 6—Typical sample storage temperature is normal room temperal¥4 = ¥50in.) up from the bottom of the inside of the test cup
ture or lower. and located at a point halfway between the center and the side

8.4 Do not store samples in gas-permeable containers sin@% the test cup on a diameter perpendicular to the arc_(or line)

volatile material may diffuse through the walls of the enclo-° the sweep O_f the test flar_ne and_qn the side opposite to the

sure. Samples in leaky containers are suspect and not a souf€st flame applicator mounting position.

of valid results. Note 11—The immersion line engraved on the ASTM or IP thermom-
8.5 Light hydrocarbons may be present in the form of gasesgter will be 2+ 0.1 mm @4 + ¥s0 in.) below the level of the rim of the

such as propane or butane, and may not be detected by testifigp when the thermometer is properly positioned. o

because of losses during sampling and filling of the test cup, NOTE 12—Some automated apparatus is capable of positioning the

s . . . mperature measuring device automatically. Refer to the manufacturer’s
This is espema.lly evident on heavy residuums or asphalts fro structions for proper installation and adjustment.
solvent extraction processes.

8.6 Samples of very viscous materials can be warmed until 9-5 Prepare the manual apparatus or the automated appara-
they are reasonably fluid before they are tested. However, nfy'S for operation according to the manufacturer's instructions
sample shall be heated more than is absolutely necessary.f@" calibrating, checking, and operating the equipment.
shall never be heated above a temperature of 56°C (100°H). Calibration and Standardization
below its expected flash point. When the sample has been
heated above this temperature, allow the sample to cool until f,
is at least 56°C (100°F) below the expected flash point before
transferring.

10.1 Adjust the automated flash point detection system,
hen used, according to the manufacturer’s instructions.

10.2 Calibrate the temperature measuring device according
to the manufacturer’s instructions.

NoTe 7—Typically, the sample containers for these types of samples 10.3 Verify the performance of the manual apparatus or the
will remain closed during the warming process. automated apparatus at least once per year by determining the
8.7 Samples containing dissolved or free water can bdash point of a certified reference material (CRM), such as

dehydrated with calcium chloride or by filtering through athose listed in Annex Annex A2, which is reasonably close to
qualitative filter paper or a loose plug of dry absorbent cottonthe expected temperature range of the samples to be tested. The
Samples of very viscous materials can be warmed until they ar@aterial shall be tested according to the procedure of this test
reasonably fluid before they are filtered, but they shall not bénethod and the observed flash point obtained in 11.1.10 or
heated for prolonged periods or above a temperature of 56°¢1.2.5 shall be corrected for barometric pressure (see Section
(100°F) below its expected flash point. 12). The flash point obtained shall be within the limits stated in
Table A2.1 for the identified CRM or within the limits
calculated for an unlisted CRM (see Annex Annex A2).

10.4 Once the performance of the apparatus has been

Note 8—If the sample is suspected of containing volatile contaminants
the treatment described in 8.6 and 8.7 should be omitted.

9. Preparation of Apparatus verified, the flash point of secondary working standards
9.1 Support the manual or automated apparatus on a levEpWSS) can be determined along with their control limits.
steady surface, such as a table. These secondary materials can then be utilized for more

9.2 Tests are to be performed in a draft-free room off€guent performance checks (see Annex A2).

compartment. Tests made in a laboratory hood or in any Nore 13—The verification fluid is a material with a predetermined,
location where drafts occur are not to be relied upon. interlaboratory tested, flash point temperature that is used to verify proper
operation of the apparatus. Calibration is undertaken by the operator

Note 9—A shield, of the approximate dimensions 460 mm (18 in.) 5cording to the apparatus manufacturers' instructions should the result of
square and 610 mm (24 in.) high, or other suitable dimensions, and havingq yerification be outside the stated reproducibility.

an open front is recommended to prevent drafts from disturbing the vapors ] ] ] o o
above the test cup. 10.5 When the flash point obtained is not within the limits

Note 10—With some samples whose vapors or products of pyrolysisstated in 10.3 or 10.4, check the condition and operation of the
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apparatus to ensure conformity with the details listed in Anneof the test flame shall move in a horizontal plane not more than
Al, especially in regard to the position of the temperature2 mm @sa4in.) above the plane of the upper edge of the test cup
measuring device, the application of the test flame, and thand passing in one direction only. At the time of the next test
heating rate. After adjustment of the apparatus, repeat the tefame application, pass the test flame in the opposite direction
with a fresh test specimen (see 10.3) with special attention tof the preceding application. The time consumed in passing the
the procedural details prescribed in Section 11. test flame across the test cup in each case shall be approxi-
mately 1+ 0.1 s.
11.1.6 During the last 28°C (50°F) rise in temperature prior
11.1 Manual Apparatus to the expected flash point, care shall be taken to avoid
11.1.1 Fill the test cup with the sample so that the top of theyisturbing the vapors in the test cup with rapid movements or
meniscus of the test specimen is exactly at the filling mark, an@rafts near the test cup.
place the test cup on the center of the heater. The temperature11.1.7 When a foam persists on top of the test specimen
of the test cup and the sample shall not exceed 56°C (100°Rjuring the last 28°C (50°F) rise in temperature prior to the

below the expected flash point. If too much test specimen hagxpected flash point, terminate the test and disregard any
been added to the cup, remove the excess using a syringe @sylts.

similar device for withdrawal of fluid. However, if there istest  11.1.8 Meticulous attention to all details relating to the test

specimen on the outside of the test cup, empty, clean, and refflame, size of the test flame, rate of temperature increase, and
it. Destroy any air bubbles or foam on the surface of the tesfate of passing the test flame over the test specimen is required
specimen with a sharp knife or other suitable device andor proper results.
maintain the required level of test specimen. If a foam persists 11.1.9 When testing materials where the expected flash
during the final stages of the test, terminate the test angoint temperature is not known, bring the material to be tested
disregard any results. and the test cup to a temperature no greater than 50°C (122°F),
11.1.2 Solid material shall not be added to the test cup. Soligr when the material required heating to be transferred into the
or viscous samples shall be heated until they are fluid beforgest cup, bring the material to that temperature. Apply the test
being poured into the test cup; however, the temperature of thgame, in the manner described in 11.1.5, beginning at least 5°C
sample during heating shall not exceed 56°C (100°F) below they°F) above the starting temperature. Continue heating the test
expected flash point. specimen at 5 to 6°C (9 to 11°F)/min and testing the material

11.1.3 Light the test flame and adjust it to a diameter of 3.Zvery 2°C (5°F) as described in 11.1.5 until the flash point is
to 4.8 mm ¥s to ¥1ein.) or to the size of the comparison bead, gptained.

if one is mounted on the apparatus (see Annex Al).

11. Procedure

Note 18—Flash point results determined in an unknown expected flash
Note 14—Warning: Gas pressure supplied to the apparatus must nopoint mode should be considered approximate. This value can be used as
be allowed to exceed 3 kPa (12 in.) of water pressure. the expected flash point when a fresh specimen is tested in the standard
Note 15—Caution: Exercise care when using a gas test flame. If it mode of operation.

should be extinguished it will not ignite the vapors in the test cup and the . .
gas for the test flame that then enters the vapor space can influence thelj"l'l0 Record, as the observed flash point, the reading on

result. the temperature measuring device at the time the test flame
Note 16—Warning: The operator shall exercise and take appropriatecauses a distinct flash in the interior of the test cup.

safety precautions during the initial application of the test flame since test 11.1.10.1 The sample is deemed to have flashed when a

specimens containing low-flash material can give an abnormally stronggrge flame appears and instantaneously propagates itself over

flash when the test flame is first applied. the entire surface of the test specimen.

Note 17—Warning: The operator shall exercise and take appropriate o
safety precautions during the performance of this test method. Th 11.1.11 The application of the test flame can cause a blue

temperatures attained during this test, up to 400°C (752°F), are considergﬁ"lo oran enlarged flame prior' to the actual flash point. This is
hazardous. not a flash point and shall be ignored.

11.1.12 When a flash point is detected on the first applica-
'an of the test flame, the test shall be discontinued, the result

to 17°C (25 to 30°F)/min. When the test specimen temperatur iscarded, and the test repeated with a fresh test specimen. The

is approximately 56°C (100°F) below the expected flash point irst application of the test flame with the fresh test specimen

decrease the heat so that the rate of temperature rise during tﬁ all be at least 28°C (50°F) below the temperature found

o o R ° when the flash point was detected on the first application.
lfftF)Z/?m(r:] (50°F) before the flash point is 5 to 6°C (9 to 11.1.13 When the apparatus has cooled down to a safe

11.1.5 Apply the test flame when the temperature of the teé?andling temperature, less than 60°C (140°F), remove the test

specimen is approximately 28°C (50°F) below the expecte up and clean the test cup and the apparatus as recommended
the manufacturer.

flash point and each time thereafter at a temperature readi
that is a multiple of 2°C (5°F). Pass the test flame across the Note 19—Exercise care when cleaning the apparatus so as not to

center of the test cup at right angles to the diameter, whicldamage or dislocate the automated flash detection system, when used, or
passes through the temperature measuring device. With tgmperature measu_ring device. See the manufacturer’s instructions for

smooth, continuous motion, apply the test flame either in &°Per care and maintenance.

straight line or along the circumference of a circle having a 11.1.14 To determine the fire point, continue heating the test

radius of at least 15& 1 mm (6.00= 0.039 in.). The center specimen after recording the flash point such that the test

11.1.4 Apply heat initially at such a rate that the temperatur
as indicated by the temperature measuring device increases
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specimen temperature increases at a rate of 5 to 6°C (9 foom 101.3 kPa (760 mm Hg), correct the flash point or fire
11°F)/min. Continue the application of the test flame at 2°Cpoint, or both, as follows:

(5°F) intervals until the test specimen ignites and sustains Corrected flash point= C + 0.25(101.3— K) 1
burning for a minimum of 5 s. Record the temperature of the

test specimen when the test flame, which caused the test
specimen to ignite was applied. Sustain burning as the ob-
served fire point of the test specimen.

11.1.15 When the apparatus has cooled down to a safe
handling temperature, less than 60°C (140°F), remove the tesihere:
cup and clean the test cup and the apparatus as recommended
by the manufacturer. F

11.2 Automated Apparatus P

11.2.1 The automated apparatus shall be capable of peK
forming the, procedure a,s descnbed in 11.1, including 09””0' Note 25—The barometric pressure used in this calculation is the
of the heating rate, application of the test flame, detection ofmpient pressure for the laboratory at the time of test. Many aneroid
the flash point, or fire point, or both, and recording the flashharometers, such as those used at weather stations and airports, are
point or fire point, or both. precorrected to give sea level readings and would not give the correct

11.2.2 Fill the test cup with the sample so that the top of theeading for this test.

meniscus of the test specimen is exactly at the filling mark, and 12.2 Using the corrected flash point or fire point, or both, as

place the test cup on the center of the heater. The temperatugietermined in 12.1, round the values to the nearest 1°C (2°F)
of the test cup and the sample shall not exceed 56°C (100°Rnd record.

below the expected flash point. If too much test specimen has

been added to the cup, remove the excess using a syringe b8 Report

similar device for withdrawal of fluid; however, if there is test  13.1 Report the corrected flash point or fire point value, or

specimen on the outside of the test cup, empty, clean, and refioth, as the Test Method D 92 Cleveland open cup flash point

it. Destroy any air bubbles or foam on the surface of the tespr fire point, or both, of the test specimen.

specimen with a sharp knife or other suitable device, and

maintain the required level of test specimen. If a foam persistd4. Precision and Bias

during the final stages of the test, terminate the test, and 14.1 Precision—The precision of this test method as deter-

disregard any results. mined by the statistical examination of the interlaboratory test
11.2.3 Solid material shall not be added to the test cup. Soligesults is as follows:

or viscous samples shall be heated until they are fluid before 14.1.1 Repeatability—The difference between successive

being poured into the test cup; however, the temperature of thesults, obtained by the same operator with the same apparatus

sample during heating shall not exceed 56°C (100°F) below thander constant operating conditions on identical test material,

Corrected flash point F + 0.06(760 — P) 2)

Corrected flash point C + 0.033(760— P) ?3)

observed flash point, °C,

observed flash point, °F,

ambient barometric pressure, mm Hg, and
ambient barometric pressure, kPa.

expected flash point. would in the long run, in the normal and correct operation of
11.2.4 Light the test flame, when necessary, and adjust it tthe test method, exceed the following values in 1 case in 20.

a diameter of 3.2 to 4.8 mn¥4to ¥16 in.) or to the size of the Flash point 8°C (15°F)

comparison bead, if one is mounted on the apparatus. Fire point 8°C (15°F)

Nore 20—Some automated apparatus can light the test flame automati- 14.1.2 Reproducibility—The difference between two single
cally and the size of the flame is preset. and independent results, obtained by different operators work-
Note 21—Warning: Gas pressure supplied to the apparatus must nofng in different laboratories on identical material, would in the
be allowed to exceed 3 kPa (12 in.) of water pressure. long run, in the normal and correct operation of the test

Nore 22—Caution: Exercise care when using a gas test flame. If it yaih04, exceed the following values only in one case in 20.
should be extinguished it will not ignite the vapors in the test cup; the gas

for the test flame that then enters the vapor space can influence the result. F":?Sh p‘?":‘ iig (SEE)
Note 23—Warning: The operator shall exercise and take appropriate re poin (25°F)
safety precautions during the initial application of the ignition source, 14.2 The precision data for fire point is not known to have

since test specimens containing low-flash material can give an abnormalpjeen developed in accordance with Precision Manual RR:D02-
strong flash when the ignition source is first applied.

Note 24—Warning: The operator shall exercise and take appropriate
safety precautions during the performance of this test method. The Note 26—The precisions for fire point were not determined in the
temperatures attained during this test, up to 400°C (752°F), are consideredrrent interlaboratory program. Fire point is a parameter that is not
hazardous. commonly specified, although in some cases, this temperature may be

11.2.5 Start the automated apparatus according to the man@gsied-
facturer’s instructions. The apparatus shall follow the proce- 14.3 Bias—The procedure of this test method has no bias

dural details described in 11.1.4-11.1.15. because flash point and fire point can be defined only in terms
) of this test method.
12. Calculations 14.4 Relative Bias—Statistical evaluation of the data did not

12.1 Observe and record the ambient barometric pressuetect any significant difference between the reproducibility
(see Note 25) at the time of the test. When the pressure differgariances of manual and automated Cleveland flash point
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results for the samples studied with the exception of multi-with the automated equipment. Information on the type of
viscosity lubricating oil and white mineral oil. Evaluation of samples and their average flash point are in the research report
the data did not detect any significant difference betweemvailable at ASTM Headquartets.
averages of manual and automated Cleveland flash point for
the samples studied with the exception of multi-viscosityl5. Keywords
lubricating oil, which showed some bias. In any case of 15.1 automated Cleveland open cup; Cleveland open cup;
dispute, the flash point as determined by the manual procedufge point open cup for flash point; flammability; flash point;
shall be considered the referee test. petroleum products

14.5 The precision data for flash point were developed in a
1991 cooperative test program using seven samples of base
oils, asphalt, and lubricating oils. Five laboratories participated 1 the resuits of the 1991 Interlaboratory Cooperative Test Program are
with the manual apparatus and eight laboratories participatedailable from ASTM Headquarters. Request ASTM RR:S15-1009.

ANNEXES
(Mandatory Information)

Al. APPARATUS FOR THE CLEVELAND OPEN CUP TESTER

Al.1 Test Cup.conforming to Fig. 3 with dimensions as test flame should be supported so that it swings in a plane not
shown with the figure. The cup shall be made of brass or othegreater than 2 mm564 in.) above the plane of the rim of the
non-rusting metal of equivalent heat conductivity. The cup maycup. It is desired that a bead, having a diameter of 3.2 to 4.8
be equipped with a handle. mm (¥s to %16 in.), be mounted in a convenient position on the

) ) ) apparatus so that the size of the test flame can be compared to
Al.2 Heating Plate,a brass, cast iron, wrought iron, or j;

steel plate with a center hole surrounded by an area of plane

depression, and a sheet of compressed insulating materialA1.4 Heater—Heat may be supplied from any convenient
(non-asbestos) that covers the metal plate except over the aregurce. The use of a gas burner or alcohol lamp is permitted,
of plane depression in which the test cup is supported. Theut under no circumstances are products of combustion or free
essential dimensions of the heating plate are shown in Fig. 3tame to be allowed to come up around the cup. An electric
however, it may be square instead of round, and the metal platgeater which can be controlled automatically or controlled by
may have suitable extensions for mounting the test flamehe user is preferred. The source of heat shall be centered under
applicator device and the thermometer support. Also, a metahe opening of the heating plate with no local superheating.
bead, as mentioned in A1.3, may be mounted on the plate selame-type heaters may be protected from drafts or excessive
that it extends through and slightly above a suitable small holgadiation by any suitable type of shield that does not project
in the plate. above the level of the upper surface of the heating plate.

Al1.3 Ignition Source Applicater-The device for applying ~ A1.5 Temperature Measuring Device Suppewny con-
the test flame may be of any suitable type. When using a tegfenient device that will hold the temperature measuring device
flame, it is suggested that the tip be 1:60.05 mm {16in.) in jn the specified position during a test and that will permit easy

diameter at the end, and that the orifice be approximately-0.8 removal of the temperature measuring device from the test cup
0.05 mm 2in.) in diameter. The device for operating the testypon completion of a test may be used.

flame applicator may be mounted in such a manner as to permit
automated duplication of the sweep of the test flame, the radius A1.6 Heating Plate Suppost-Any convenient support that
of swing being not less than 150 mm (6 in.). The center of thewill hold the heating plate level and steady may be employed.

(Mandatory Information)

A2. VERIFICATION OF APPARATUS PERFORMANCE

A2.1 Certified Reference Material (CRM)CRM is a ric pressure for some reference materials and their typical
stable, pure (99 + mole % purity) hydrocarbon or other stabldimits are given in Table A2.1 (see Note A2.2). Suppliers of
petroleum product with a method-specific flash point estabCRM’s will provide certificates stating the method-specific
lished by a method-specific interlaboratory study followingflash point for each material of the current production batch.
ASTM RR:D02-1007 guidelines or ISO Guide 34 and 35.Calculation of the limits for these other CRM’'s can be
A2.1.1 Typical values of the flash point corrected for baromet-determined from the reproducibility values of this test method,
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TABLE A2.1 D 92 Typical Flash Point Values and Typical Limits suitable when produced according to the practices of ASTM RR:D02-
for CRM 1007 or ISO Guides 34 and 35. Certificates of performance of such
Hydrocarbon Purity (mole %) Flash Point (°C) Limits (°C) materials should be consulted before use, as the flashpoint value will vary
n-tetradecane 99 + 115.5 +8.0 dependent on the composition of each CRM batch.
n-hexadecane 99 + 138.8 +8.0

A2.2 Secondary Working Standard (SWSSWS is a
stable, pure (99 + mole % purity) hydrocarbon, or other petro-

reduced by interlaboratory effect and then multiplied by 0.7/€Um product whose composition is known to remain appre-
(see Research Report RR:S15-1008). ciably stable.
Note A2.1—Supporting data for the interlaboratory study to generate A2.2.1 Establish the mean flash point and the statistical

the flash point in Table A2.1 can be found in research reportRR:815-101(’5’\.0"‘“’OI limits (3r) for the SWS using standard statistical

Note A2.2—Materials, purities, flash point values, and limits stated intechniques?
Table A2.1 were developed in an ASTM interlaboratory program to

determine suitability of use for verification fluids in flash point test 12 ASTM MNL7 Manual on Presentation of Data and Control Chart Ana)its
methods. Other materials, purities, flash point values, and limits can bed., ASTM, 1990.
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