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Standard Test Methods for

Flash-Point by Pensky-Martens Closed Cup Tester 1

This standard is issued under the fixed designation D 93; 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 standard has been approved for use by agencies of the Department of Defense.
INTRODUCTION

This flash point test method is a dynamic test method and depends on definite rates of temperature
increases to control the precision of the test method. The rate of heating may not in all cases give the
precision quoted in the test method because of the low thermal conductivity of certain materials. To
improve the prediction of flammability, Test Method D 3941, an equilibrium method, was developed
in which the heating rate is slower. This allows the vapor above the test specimen and the test
specimen to be at about the same temperature. If your specification requires Test Method D 93, do not
substitute Test Method D 3941 or any other test method without obtaining comparative data and
agreement from the specifier.

1. Scope 1.4 This test method is applicable for the detection of

1.1 This test method covers the determination of the flasgontamination of relatively nonvolatile or nonflammable ma-
point of petroleum products in the temperature range from 4dgrials with volatile or flammable materials.
to 360°C by a manual Pensky-Martens closed-cup apparatus or1-5 The values stated in Sl units shall be regarded as the
an automated Pensky-Martens closed-cup apparatus. standard. The values given in parentheses are provided for
information only.

Note 1—Flash point determination as above 250°C can be performed, 1 g This standard does not purport to address all of the
however, the precisions have not been determined above this temperatu ; ; e ;
For residual fuels, precisions have not been determined for flash pointgs(-;éncety concerns, if any, associated with its use. It is the

above 100°C. responsibility of the user of this standard to establish appro-
: { o/S _ priate safety and health practices and determine the applica-
K 1.2 Prochedur_e A.I'S a%pllciblel to d'St'lllitEt' fu_els (_(Ij|esel, ility of regulatory limitations prior to usef-or specific hazards
erosene, heating oil, turbine fuels), new lubricating oils, andy,iements, see 6.4, 7.1, 9.3, 9.4, 11.1.2, 11.1.4, and 12.1.2,
other homogeneous petroleum liquids not included in the scope
of Procedure B. 2. Referenced Documents
1.3 Procedure B is applicable to residual fuel oils, cutback 5 1 AsTM Standards:

residua, used lubricating oils, mixtures of petroleum liquids 56 Test Methods for Flash Point by Tag Closed Téster
with solids, petroleum liquids that tend to form a surface film 3941 Test Method for Flash Point by the Equilibrium
under test conditions, or are petroleum liquids of such kine-  \1athod with a Closed-Cup Apparafus

matic viscosity that they are not uniformly heated under the 1 4057 Practice for Manual Sampling for Petroleum and
stirring and heating conditions of Procedure A. Petroleum Products

Note 2—Liquids having kinematic viscosities less than 5.5 mm 2/s D 4177 Practice for Automatic Sampling of Petroleum and
(cSt) at 40°C (104°F), do not contain suspended solids, or do not have a  Petroleum Products
tendency to form a surface film while under test conditions, can be tested E 1 Specification for ASTM Thermometérs

in accordance with Test Method D S6. E 300 Practice for Sampling Industrial Chemi€als

1 These test methods are under the joint jurisdiction of ASTM Committee DO2 om——————————————
Petroleum Products and Lubricants and are the direct responsibility of Subcommit- 2 Annual Book of ASTM Standardgol 05.01.
tee D02.08 on \olatility. In the IP, these test methods are under the jurisdiction of *Annual Book of ASTM Standardgol 06.01.

the Standardization Committee. 4 Annual Book of ASTM Standardgol 05.02.
Current edition approved Aug. 10, 2000. Published October 2000. Originally * Annual Book of ASTM Standasdégol 14.03.
published as D 93 — 21 T. Last previous edition D 93 — 99c. 8 Annual Book of ASTM Standardgol 15.05.
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E 502 Test Method for Selection and Use of ASTM Stan-of a number of properties which must be considered in
dards for the Determination of Flash Point of Chemicals byassessing the overall flammability hazard of a material.

Closed Cup Methods 5.2 Flash point is used in shipping and safety regulations to
2.2 1SO Standards defineflammableand combustiblematerials. One should con-
Guide 34 Quality Systems Guidelines for the Production ofsult the particular regulation involved for precise definitions of

Reference Materials these classifications.

Guide 35 Certification of Reference Material—General and

L A N 3—The U.S. Department of Transportation (D®T®@nd U.S.
Statistical Principles OTE p p (DOB

Department of Labor (OSHA) have established that liquids with a flash
. point under 37.8°C (100°F) are flammable, as determined by this test
3. Terminology method, for those liquids which have a kinematic viscosity of 5.8 mm 2/s
3.1 Definitions: (cSt) or more at 37.8°C or 9.5 mm 2/s (cSt) or more at 25°C (77°F), or that
3.1.1 flash point n—in petroleum productsthe lowest contain suspended solids, or have a tendency to form a surface film while
temperature corrected to a barometric pressure of 101.3 k%gder test. Other_cla_ssmca_tlon fl_ash points have been established by these
(760 mm Hg), at which application of an ignition source causes epartmen_ts for liquids using this test method. )
the vapors of a specimen of the sample to ignite under specified 5.3 This test method should be used to measure and describe
conditions of test. the properties of materials, products, or assemblies in response
3.1.1.1 Discussion—The test specimen is deemed to haveto heat and an ignition source under controlled laboratory

flashed when a flame appears and instantaneously propagaf@$\ditions and should not be used to describe or appraise the

3.1.1.2 Discussior-When the ignition source is a test under actual fire conditions. However, results of this test

flame, the application of the test flame may cause a blue hal@€thod may be used as elements of a fire risk assessment
or an enlarged flame prior to the actual flash point. This is nowhich takes into account all of the factors which are pertinent
a flash point and shall be ignored. to an assessment of the fire hazard of a particular end use.
3.1.2 dynamic adj—in petroleum products-the condition 5.4 This test method provides the only closed cup flash
where the vapor above the test specimen and the test specim@pint test procedures for temperatures up to 370°C (698°F).
are not in temperature equilibrium at the time that the ignition A
source is applied. 6. Apparatus
3.1.2.1 Discussior—This is primarily caused by the heating 6.1 Pensky-Martens Closed Cup Apparatus (mansaihis
of the test specimen at the constant prescribed rate with thePparatus consists of the test cup, test cover and shutter,
vapor temperature lagging behind the test specimen tempertirring device, heating source, ignition source device, air bath,
ture. and top plate described in detail in Annex Al. The assembled
3.1.3 equilibrium, n—in petroleum products-the condition ~Manual apparatus, test cup, test cup cover, and test cup
where the vapor above the test specimen and the test specim@gsembly are illustrated in Fig. A1.1, Fig. A1.2, Fig. AL.3, and

are at the same temperature at the time the ignition source f§9. A1.4, respectively. Dimensions are listed respectively.
applied. 6.2 Pensky-Martens Closed Cup Apparatus (automated)

3.1.3.1 Discussior—This condition may not be fully This apparatus is an automated flash point instrument that is
achieved in practice, since the temperature may not be uniforig@pable of performing the test in accordance with Section 11,
throughout the test specimen, and the test cover and shutter &focedure A, and Section 12, Procedure B, of this test method.

the apparatus can be cooler. The apparatus shall use the test cup, test cover and shutter,
stirring device, heating source, and ignition source device
4. Summary of Test Method described in detail in Annex Al.

4.1 A brass test cup of specified dimensions, filled to the 6-3 Temperature Measuring Deviedls a thermometer hav-
inside mark with test specimen and fitted with a cover ofind & range as shown as follows and conforming to the
specified dimensions, is heated and the specimen stirred Egduirements prescribed in Specification E 1 or in Annex A3, or
specified rates, by either of two defined procedures (A or B)an electronic temperature measuring device, such as resistance
An ignition source is directed into the test cup at regu|arthermometers or thermocouples. The device shall exhibit the

intervals with simultaneous interruption of the stirring, until a S&me temperature response as the mercury thermometers.

flash is detected (see 3.1.1.1).The flash point is reported as o ASTMThermometer Nll;mber
. H emperature Range
defined in 3.1.1. o+ 110°C % 15¢
o (20 to 230°F) (9F)
5. Significance and Use +10 to 200°C 88C 101C
. . 50 to 392°F 88F
5.1 The flash point temperature is one measure of thé gooto 3703C (10c) 16C

tendency of the test specimen to form a flammable mixture
with air under controlled laboratory conditions. It is only one

° For information on U.S. Department of Transportation regulations, see Codes
of U.S. Regulations 49 CFR Chapter 1 and the U.S. Department of Labor, see 29

7 Annual Book of ASTM Standardgol 14.02. CFR Chapter XVII. Each of these items is revised annually and may be procured
& Available from American National Standards Institute, 11 W. 42nd St., 13thfrom the Superintendent of Documents, Government Printing Office, Washington,
Floor, New York, NY 10036. DC 20402.
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(200 to 700°F) (10F) allow the sample to cool until its temperature is at least 18°C

6.4 Ignition Source—Natural gas flame, bottled gas flame, or 32°F below the expected flash point before transferring.

and electric ignitors (hot wire) have been found acceptable for Note 4—\Volatile vapors can escape during heating when the sample
use as the ignition source. The gas flame device described @entainer is not properly sealed. o

detailed in Fig. Al.4 requires the use of the pilot flame Note 5—Some viscous samples may not completely liquify even after
described in A1.1.2.3. The electric ignitors shall be of theprolonged periods of heating. Care should be exercised when increasing

. - . the heating temperature to avoid unnecessary loss of volatile vapors, or
hot-wire type and shall position the heated section of the;]eatmg thg samile 100 close to the flash poin{ P

ignitor in the aperture of the test cover in the same manner as . .
8.7 Samples containing dissolved or free water may be

the gas flame devic&Varning—Gas pressure supplied to the . . - N

appgratus should not be aﬁ]owed topexceed 3 Ega (12 in.) Oqehydrr?ltedlwnh calcium chloride or by filtering through a

water pressure. qualltgtlve filter paper or a Io_ose plug Qf dry absorbent cotton.
Warming the sample is permitted, but it shall not be heated for

7. Reagents and Materials prolonged periods or greater than a temperature of 18°C 32°F

7.1 Cleaning Solvents-Use suitable solvent capable of below its expected flash point.

cleaning out the specimen from the test cup and drying the test ote 6—If the sample is suspected of containing volatile contaminants,

cup and cover. Some commonly used solvents are toluene agh treatment described in 8.6 and 8.7 should be omitted.

acetoneWarning—Toluene, acetone, and many solvents are

flammable and a health hazard. Dispose of solvents and was®e Preparation of Apparatus

material in accordance with local regulations. 9.1 Support the manual or automated apparatus on a level
8. Sampling steady surface, such as a table.
9.2 Tests are to be performed in a draft-free room or

8.1 Obtain a sample in accordance with instructions given iQ:ompartment Tests made in a laboratory hood or in any

Practices D 4057, D 4177, or E 300. . .
8.2 Atleast 75 mL of sample is required for each test. Refeﬁocatlon where drafts occur are not refiable.

to Practice D 4057. When obtaining a sample of residual fuel Note 7—A shield, of the approximate dimensions 460 mm (18 in.)

oil, the sample container shall be from 85 to 95 % full. Forsdauare and 610 mm (24 in.) high, or other suitable dimensions, and having

other types of samples, the size of the container shall be chos@ﬂ open front is recommended to prevent drafts from disturbing the vapors
a

. . ove the test cup.
0,
such that the container is not more than 85 % full or less than Neere-<lvith soffiersdnplesiihaise vapors or products of pyrolysis are

50 % full prior to any sample aliquot being taken. objectionable, it is permissible to place the apparatus along with a draft

8.3 Successive test specimens can be taken from the samgeld in a ventilation hood, the draft of which is adjustable so that vapors
sample container. Repeat tests have been shown to be withian be withdrawn without causing air currents over the test cup during the
the precisions of the method when the second specimen ignition source application period.

taken with the sample container at least 50 % filled. The results 9.3 Prepare the manual apparatus or the automated appara-

of flash point determinations can be affected if the sampleus for operation in accordance with the manufacturer’s in-

volume is less than 50 % of sample container capacity. structions for calibrating, checking, and operating the equip-
8.4 Erroneously high flash points may be obtained if prement. Warning—Gas pressure should not be allowed to

cautions are not taken to avoid the loss of volatile material. Dexceed 3 kPa (12 in.) of water pressure.

not open containers unnecessarily, to prevent loss of volatile 9.4 Thoroughly clean and dry all parts of the test cup and its

material or possible introduction of moisture, or both. Avoid accessories before starting the test, to ensure the removal of

storage of samples at temperatures in excess of 35°C or 95°my solvent which had been used to clean the apparatus.
Samples for storage shall be capped tightly with inner seals. Do

not make a transfer unless the sample temperature is at least Wg‘OTE 9—Use suitable solvent capable of removing all of the specimen

. o o ; om the test cup and drying the test cup and cover. Some commonly used
equivalent of 18°C or 32°F below the expected flash point. solvents are toluene and acetoWéarning—Toluene, acetone, and many

8.5 Do not store samples in gas-permeable containers, singgjvents are flammable. Health hazard. Dispose of solvents and waste
volatile material may diffuse through the walls of the enclo-material in accordance with local regulations.

sure. Samples in leaky containers are suspect and not a source o
of valid results. 10. Verification of Apparatus

8.6 Samples of very viscous materials shall be heated in 10.1 Adjust the automated flash point detection system
their containers, with lid/cap slightly loosened to avoid (when used) in accordance with the manufacturer’s instruc-
build-up of dangerous pressure, at the lowest temperaturgons.
adequate to liquify any solids, not exceeding 28°C or 50°F 10.2 Verify that the temperature measuring device is in
below the expected flash point, for 30 min. If the sample is theraccordance with 6.3.
not completely liquified, extend the heating period for addi- 10.3 Verify the performance of the manual apparatus or the
tional 30 min periods as necessary. Then gently agitate thautomated apparatus at least once per year by determining the
sample to provide mixing, such as orbiting the containerflash point of a certified reference material (CRM) such as
horizontally, before transferring to the specimen cup. Nothose listed in Annex A4, which is reasonably close to the
sample shall be heated and transferred unless its temperatuegected temperature range of the samples to be tested. The
is more than 18°C or 32°F below its expected flash pointmaterial shall be tested according to Procedure A of this test
When the sample has been heated above this temperaturegethod and the observed flash point obtained in 11.1.8 or
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11.2.2 shall be corrected for barometric pressure (see Section10.5 When the flash point obtained is not within the limits
13). The flash point obtained shall be within the limits stated instated in 10.3 or 10.4, check the condition and operation of the
Table A4.1 for the identified CRM or within the limits apparatus to ensure conformity with the details listed in Annex
calculated for an unlisted CRM (see Annex A4). A1, especially with regard to tightness of the lid (A1.1.2.2), the
10.4 Once the performance of the apparatus has beattion of the shutter, the position of the ignition source
verified, the flash point of secondary working standardqAl1.1.2.3), and the angle and position of the temperature
(SWSs) can be determined along with their control limits.measuring device (Al.1.2.4). After any adjustment, repeat the
These secondary materials can then be utilized for morgest in 10.3 using a fresh test specimen, with special attention
frequent performance checks (see Annex A4). to the procedural details prescribed in this test method.

PROCEDURE A—(See 1.2.)

11. Procedure source by operating the mechanism on the test cover which
11.1 Manual Apparatus controls the shutter so that the ignition source is lowered into

11.1.1 Ensure that the sample container is filled to thdh€ vapor space of the test cup in 0.5 s, left in its lowered
volume capacity requirement specified in 8.2. Fill the test cugP©Sition for 1's, and quickly raised to its upward position.
with the test specimen to the filling mark inside of the test cup. 11.1.5.2 Ifthe test specimen is expected to have a flash point
The temperature of the test cup and test specimen shall be @pove 110°C or 230°F, apply the ignition source in the manner
least 18°C or 32°F below the expected flash point. If too mucifiescribed in 11.1.5.1 at each temperature increase of 2°C or
test specimen has been added to the test cup, remove the excass Peginning at a temperature of 23 5°C or 41+ 9°F
using a syringe or similar device for withdrawal of fluid. Place P€low the expected flash point. o _
the test cover on the test cup and place the assembly into the11.1.6 When testing materials to determine if volatile ma-
apparatus. Be sure the locating or locking device is properljerial contamination is present, it is not necessary to adhere to
engaged. Insert the temperature measuring device into ithe temperature limits for initial ignition source application as
holder. stated in 11.1.5.

11.1.2 Light the test flame, and adjust it to a diameter of 3.2 11.1.7 When testing materials where the expected flash
to 4.8 mm (0.126 to 0.189 in.), or switch on the electric igniterPoint temperature is not known, bring the material to be tested
and adjust the intensity in accordance with the manufacturer@nd the tester to a temperature of $55°C or 60+ 10°F.
instructionsWarning—Gas pressure should not be allowed to\When the material is known to be very viscous at this
exceed 3 kPa (12 in.) of water pressuvdarning—Exercise temperature, heat the specimen to a starting temperature as
care when using a gas test flame. If it should be extinguisheélescribed in 8.6. Apply the ignition source, in the manner
it will not ignite the vapors in the test cup, and the gas for thedescribed in 11.1.5.1, beginning at least 5°C or 10°F higher
test flame that then enters the vapor space can influence tHean the starting temperature.
result. Warning—The operator should exercise and take ap- nore 10—Flash Point results determined in an “unknown expected
propriate safety precautions during the initial application of thefash point mode” should be considered approximate. This value can be
ignition source, since test specimens containing low-flashised as the expected flash point when a fresh specimen is tested in the
material can give an abnormally strong flash when the ignitiorstandard mode of operation.

source is first appliedVarning—The operator should exercise 17 1.8 Record as the observed flash point the reading on the
and take appropriate safety precautions during the performan¢gmperature measuring device at the time ignition source

of this test method. The temperatures attained during this teglypication causes a distinct flash in the interior of the test cup.
method, up to 370°C (698°F), are considered hazardous.

indicated by the temperature measuring device, increases 5 appears and instantaneously propagates itself over the entire surface of the
6°C (9 to 11°F)/min ' test specimenWarning—For certain mixtures containing halogenated

- . ... hydrocarbons, such as, methylene chloride or trichloroethylene, no dis-
11.1.4 Turn _the _St'mng d_eV'Ce at 90 to 120 rpm, StrMNg Niinct flash, as defined, is observed. Instead a significant enlargement of the
a downward directionWarning—Meticulous attention to all test flame (not halo effect) and change in color of the test flame from blue

details relating to the ignition source, size of test flame otto yellowish-orange occurs. Continued heating and testing of these
in[ensity of the electric ignitor, rate of temperature increase§amp|es abqve ambient temperature can result in si.gnifi.cant burning of
and rate of dipping the ignition source into the vapor of the tes¥aPors outside the test cup, and can be a potential fire hazard. See
specimen is desirable for good results. Appendix X1 and Appendix X2 for more information.
11.1.5 Application of Ignition Source 11.1.9 When the ignition source is a test flame, the appli-
11.1.5.1 Ifthe test specimen is expected to have a flash poigation of the test flame may cause a blue halo or an enlarged
of 110°C or 230°F or below, apply the ignition source when theflame prior to the actual flash point. This is not a flash and shall
temperature of the test specimen is 235°C or 41+ 9°F  be ignored.
below the expected flash point and each time thereafter at a 11.1.10 When a flash point is detected on the first applica-
temperature reading that is a multiple of 1°C or 2°F. Discon+ion, the test shall be discontinued, the result discarded, and the
tinue the stirring of the test specimen and apply the ignitiortest repeated with a fresh test specimen. The first application of
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the ignition source with the fresh test specimen shall bec23  Note 12—Exercise care when cleaning and positioning the lid assem-

5°C or 41+ 9°F below the temperature at which a flash pointbly so not to damage or dislocate the flash detection system or temperature

was detected on the first application. measuring device. See the manufacturer’s instructions for proper care and
11.1.11 When a flash point is detected at a temperaturg@intenance.

which is greater than 28°C or 50°F above the temperature of 11.2 Automated Apparatus

the first application of the ignition source, or when a flash point 11.2.1 The automated apparatus shall be capable of per-

Is detected at a temperature Wh'Ch IS I(_ass _than 18°C.Or.?.’2°h:3rming the procedure as described in 11.1, including control
above the temperature of the first application of the ignition

. . of the heating rate, stirring of the test specimen, application of
source, the result shall be considered approximate, and the test .~ . - g f the flash point. and recordin
repeated with a fresh test specimen. Adjust the expected fla‘% € ignition source, detection of the flash point, and recording
point for this next test to the temperature of the approximat e flash point. ] ]
result. The first application of the ignition source with the fresh  11.2.2 Start the automated apparatus in accordance with the
test specimen shall be 23 5°C or 41+ 9°F below the manufacturer's instructions. The apparatus shall follow the
temperature at which the approximate result was found. procedural details described in 11.1.3 through 11.1.8.

11.1.12 When the apparatus has cooled down to a safe
handling temperature, less than 55°C (130°F), remove the test
cover and the test cup and clean the apparatus as recommended
by the manufacturer.

PROCEDURE B—(See 1.3))

12. Procedure ignition source, since test specimens containing low-flash
12.1 Manual Apparatus material may give an abnormally strong flash when the ignition

12.1.1 Ensure that the sample container is filled to theSource is first appliedVarning—The operator should exercise
volume capacity requirement specified in 8.2. Fill the test cugind take appropriate safety precautions during the performance
with the test specimen to the filling mark inside of the test cup©f this test method. The temperatures attained during this test
The temperature of the test cup and test specimen shall be &ethod, up to 370°C (698°F), are considered hazardous.
least 18°C or 32°F below the expected flash point. If too much 12.1.3 Turn the stirring device at 250 10 rpm, stirring in
test specimen has been added to the test cup, remove the excésdownward direction.
using a syringe or similar device for withdrawal of fluid. Place 12.1.4 Apply the heat at such a rate that the temperature as
the test cover on the test cup and place the assembly into thedicated by the temperature measuring device increases 1 to
apparatus. Be sure the locating or locking device is properlyt.6°C (2 to 3°F)/min.
engaged. Insert the temperature measuring device into its 12.1.5 Proceed as prescribed in Section 11, with the excep-
holder. tion of the preceding requirements for rates of stirring and

12.1.2 Light the test flame and adjust it to a diameter of 3.zheating.
to 4.8 mm (0.126 to 0.189 in.), or switch on the electric igniter 12.2 Automated Apparatus
and adjust the intensity in accordance with the manufacturer's 12.2.1 The automated apparatus shall be capable of per-
instructions Warning—Gas pressure should not be allowed toforming the procedure as described in 12.1, including control
exceed 3 kPa (12 in.) of water pressuvdarning—Exercise  of the heating rate, stirring of the test specimen, application of
care when using a gas test flame. If it should be extinguishethe ignition source, detection of the flash point, and recording
it will not ignite the vapors in the test cup and the gas for thethe flash point.
test flame that then enters the vapor space can influence thel2.2.2 Start the automated apparatus in accordance with the
result. Warning—The operator should exercise and take ap-manufacturer’'s instructions. The apparatus shall follow the
propriate safety precautions during the initial application of theprocedural details in accordance with 12.1.3 through 12.1.5.
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PRECISION, CALCULATION, AND REPORT FOR PROCEDURES A AND B

13. Calculation ity variances of manual and automated Pensky-Martens flash

(See Note 25) at the time of the test. When the pressure diffef?0t detect any significant difference between averages of
from 101.3 kPa (760 mm Hg), correct the flash point agmanual and automated Pensky-Martens flash point for the
follows: samples studied with the exception of cycle oil and fuel oil

which showed some bias. In any case of dispute, the manual

Corrected flash point C +0.25(101.3 ) @ procedure shall be considered the referee test.
Corrected flash point F + 0.06(760 —P) ) - ) o
) Note 14—The precision statements were derived on clear liquids only.
Corrected flash point C + 0.033(760 —P) () Refer to the research repHtfor information regarding relative bias and
. types of samples. Additional studies are in progress concerning relative

where: bias.
C = observed flash point, °C, o )
F = observed flash point, °F, 15.1.5 The precision data were developed from a combined
P = ambient barometric pressure, mm Hg, and 1991 ASTM cooperative test prografusing 5 samples of fuel
K = ambient barometric pressure, kPa. and lubricating oils (Twelve laboratories participated with the

manual apparatus and 21 laboratories participated with the

Note 13—The barometric pressure used in this calculation is the . .
ambient pressure for the laboratory at the time of the test. Many aneroigu'[ormjlteci equipment) and a 1994 P cooperative test program

barometers, such as those used at weather stations and airports, 4219 12, fuel sqmples an_d 4 pure chemicals. (Twenty's_'x

precorrected to give sea level readings and would not give the corre¢@boratories participated with manual and automated equip-

reading for this test. ment. The apparatus used either a gas test flame or an electric
13.2 After correction for barometric pressure, round the'esistance (hot wire) device for the ignition source. Information

temperature to the nearest 0.5 °C and record. on the type of samples and their average flash point are in the

research report available at ASTM Headquartérs.

14. Report 15.2 Precision—ProcedureB-The precision of this proce-
14.1 Report the corrected flash point as the ASTM D 93 — |[Flure as determined by the statistical examination of the

34, Procedure A or Procedure B Pensky-Martens Closed Cupterlaboratory test results, is as follows:

Flash Point of the test specimen. 15.2.1 Repeatability—The difference between successive
. . results obtained by the same operator with the same apparatus
15. Precision and Bias under constant operating conditions on identical test materials

15.1 Precision—Procedure-A-The precision of this proce- would, in the long run, in the normal and correct operation of
dure as determined by the statistical examination of thehe test method, exceed the following value in 1 case in 20:
interlaboratory test results, is as follows: Residual fuel oil 2 °Q5 °F)

15.1.1 Repeatability-The difference between successive Other types 5 °G9°F) (6)

results, obtained by the same operator with the same apparatus DE: ) .
under constant operating conditions on identical test material 15.2.2 Reproducibility—The difference between two single

would in the long run, in the normal and correct operation off’ind independent results obtained by different operators work-

' . . ing in different laboratories on identical material would, in the
the test method, exceed the following values in 1 case in 20 ) . .
long run, exceed the following value only in 1 case in 20.

r=A% @ Residual fuel oil 6 °G12 °F
A= 0.029, Other types 10 °C18°F) ©)
X = mean resultin °C, and 15.2.3 Bias—Since there is no accepted reference material
r = repeatability. suitable for determining the bias for the procedure in this test

15.1.2 Reproducibility—The difference between two single Method, bias has not been determined. .
and independent results, obtained by different operators work- 15.2.4 The precision data for residual fuel oils were devel-
ing in different laboratories on identical material, would in the ©P€d in a 1996 cooperative test program conducted by the IP
long run, in the normal and correct operation of the testSINg 12 samples of residual fuel and 40 laboratories world-

method, exceed the following values only in 1 case in 20. wid.e using both the manual and auto_mated apparatus._lnfor—
maiton on the type of samples and their average flash point are

R=BX ® " in the research report.
B=0071, 15.2.5 The precision data for other sample types in Proce-
X = mean result in °C, and dure B is not known to have been developed in accordance
R = reproducibility. with RR: D02-1007.

15.1.3 Bias—Since there is no accepted reference material Note 15—Procedure B was not tested in the 1991 interlaboratory
suitable for determining the bias for the procedure in this tesprogram.
method, bias has not been determined.

15.1.4 Relatlve B_IQS—Stat_IStlca| evaluation of the data d'_d _ °The results of the 1991 interlaboratory cooperative test program are available
not detect any significant difference between the reproducibiltrom ASTM Headquarters. Request ASTM RR: S15 — 1008.
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