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Standard Test Methods for
Sealants and Fillers, Hot-Applied, For Joints and Cracks in
Asphaltic and Portland Cement Concrete Pavements !

This standard is issued under the fixed designation D 5329; 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 D 217 Test Methods for Cone Penetration of Lubricating

1.1 These test methods cover tests for hot-applied types of _Greasé _
joint and crack sealants and fillers for portland cement concrete D 471 Test Method for Rubber Property-Effect of Liqufids
and asphaltic concrete pavements. There are numerous stanPP 1074 Test Method for Compressive Strength of Bitumi-
dard material specifications that use these test methods. Refer nous Mixture$ _
to the respective standard material specification of interest to D 1190 Specification for Concrete Joint Sealer, Hot-Poured
determine which of the following test methods to use. For _Elastic Typé _ _
sample melting and concrete block preparation see their D 1559 Test Method for Resistance to Plastic Flow of

1.2 The test methods appear in the following sections: D 1561 Practice for Preparation of.B|tum|no_us Mixture Test
Section Specimens by Means of California Kneading Compétctor
Artificial Weathering 15 D 1985 Practice for Preparing Concrete Blocks for Testing
Asphalt Compatibility 14 Sealants, for Joints and Craéks
o B 5 D 3381 Specification for Viscosity-Graded Asphalt Cement
Bond, Water-Immersed 10 for Use in Pavement Constructin
gone Eenetraﬁonv Eonl-llmmersefé s D 3405 Specification for Joint Sealants, Hot-Applied, for
one Penetration, Fuel-Immerse

Flexibility 18 Concrete an_d Asphalt Pa_\veme?nts _ _
Flow 8 D 5167 Practice for Melting of Hot-Applied Joint and
Resilience 12 Crack Sealant for Evaluatién
ggitﬁﬁbﬁ:ﬁgﬁae\%eigm) e E 145 Specification for Gravity-Convection and Forced-
Tensile Adhesion 16 Ventilation Ovens

E 171 Specification for Standard Atmospheres for Condi-
tioning and Testing Materidls

G 23 Practice for Operating Light-Exposure Apparatus
(Carbon-Arc Type) With and Without Water for Exposure
of Nonmetallic Materia

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.4 The values stated in inch-pound units are to be regardegl sjgnificance and Use
as the standard. The values given in parentheses are provide

for information purposes only, d3.1 These test methods describe procedures for determining

specification conformance for hot-applied, field-molded joint
2. Referenced Documents and crack sealants and fillers.

2.1 ASTM Standards: 4. Sample Melting
D 5 Test Method for Penetration of Bituminous Materfals 4.1 See Practice D 5167.

1 These test methods are under the jurisdiction of ASTM Committee D-4 on
Road and Paving Materials and are the direct responsibility of Subcommittee————————

D04.33 on Formed-In-Place Sealants for Joints and Cracks in Pavements. 2 Annual Book of ASTM Standardgol 05.01.
Current edition approved Jan. 10, 1996. Published March 1996. Originally *Annual Book of ASTM Standardgol 09.01.
published as D 5329 — 92. Last previous edition D 5329 — 95. 5 Annual Book of ASTM Standardgol 14.02.
2 Annual Book of ASTM Standardgol 04.03. ¢ Annual Book of ASTM Standardgol 15.09.
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5. Standard Conditions Note 1—A release agent should be used to coat molds and spacers to

. . . prevent them from bonding to the sealants. Extreme care should be
5.1 The laboratory atmospheric conditions, hereinafter re xercised to avoid contaminating the area where the joint sealant makes

ferred to as standard conditions, shall be in accordance wit ntact with the blocks. A non-toxic release agent is recommended for this

Specification E 171 (73.& 3.6°F (23* 2°C)). purpose. Two examples that have been found suitable for this purpose are
KY jelly (available at drug stores) and a release agent prepared by
6. Cone Penetration, Non-Immersed grinding a mixture of approximately 50 % talc, 35 % glycerine, and 15 %

6.1 Apparatus—Conduct this test using the apparatus de_by weight, of a water-soluble medical lubricant into a smooth paste.

scribed in Test Method D 5, except as specified herein. Use a 8.1.2 Oven—Forced draft type conforming to Specification
penetration cone in place of the standard penetration needIE.145 and capable of controlling its temperattrg°F.
The cone shall conform to the requirements given in Test 8.2 Specimen PreparatierPour a portion of the sample
Methods D 217, except that the interior construction may berepared in accordance with Practice D 5167 for melting
modified as desired. The total moving weight of the cone angamples into the mold described in 8.1. Fill the mold with an
attachments shall be 1500 0.1 g. excess of material. Allow the test specimen to cool at standard

6.2 Specimen PreparatierPour a portion of the sample conditions for at leastzh, then trim the specimen flush with
prepared in accordance with Practice D 5167 into one 6 o#he face of the mold with a heated metal knife or spatula and
(177 mL) tin measuring approximately 2.76 in. in diameter and’€move the mold. Allow the specimen to cure under standard
1.77 in. in depth and fill flush with the rim of the tin. Allow the conditions as specified in its respective material specification.
specimen to cure under standard conditions as specified in its 8.3 Procedure—Mark reference lines on the panel at the
respective material specification. bottom edge of the sealant. Then place the panel containing the

6.3 Procedure—Place the specimen in a water bath main-sample in a forced-draft oven maintained for the time and at the
tained at 77+ 0.2°F (25+ 0.1°C) fa 2 h immediately before temperature specified in its respective material specification.
testing. Remove the specimen from the bath and dry th&uring the test, mount the panel so that the longitudinal axis of
surface. Using the apparatus described in 6.1, make deterniPe specimen is at an angle of Z51° with the horizontal, and
nations at three locations on 120° radii, and halfway betweethe transverse axis is horizontal. After the specified test period,
the center and outside of the specimen. Take care to ensure tfRmove the panel from the oven and measure the movement of
cone point is placed on a point in the specimen that ighe specimen below the reference lines in millimeters.
representative of the material itself and is free of dust, water, 8.4 Report—Report the measurement obtained in 8.3 in
bubbles or other foreign material. Clean and dry the cone poiriillimeters.
after each determination.

6.4 Report—Average the three results and record the valued. Bond, Non-Immersed

as the penetration of the specimenm mm units. 9.1 Apparatus
9.1.1 Extension Machine-The extension machine used in
7. Cone Penetration, Fuel-lmmersed the bond test shall be so designed that the specimen can be
7.1 Apparatus—Same as described in 6.1. extended a minimum of 0.50 in. (12.7 mm) at a uniform rate of

7.2 Specimen PreparatieaPour a portion of the sample ¥s = 0.010 in. (3.2+ 0.26 mm) per hour. It shall consist
prepared in accordance with Practice D 5167 into one 6 oz tirgssentially of one or more screws rotated by an electric motor
then proceed as in 6.2. through suitable gear reductions. Self aligning plates or grips,

7.3 Specimen Preparatiearlmmerse the specimen pre- one fixed and the other carried by the rotating screw or screws,
pared as described in 6.2 for 24 h in approximately 0.53 gt (508hall be provided for holding the test specimen in position
mL) to provide a minimum of 0.50 in. cover of clean test fuel during the test.
conforming to the requirements of Reference Fuel B of Test 9.1.2 Cold ChambeThe cold chamber shall be capable of
Method D 471, maintained in a water bath at a constantaintaining the required cold test temperature withi°F.
temperature of 12@- 2°F (40 = 1°C). Discard the test fuel 9.2 Concrete-Block Preparation
after each specimen immersion. After the 24 h immersion, dry 9.2.1 The concrete blocks shall be prepared in accordance
the specimen under a draft of an approximately 12 in. (30.3vith Practice D 1985.

mm) diameter electric fan at standard conditions for 1 h. The 9.3 Specimen Preparation
placement of the fan shall be such as to maintain air velocity of 9.3.1 Prepare three test specimens (3 specirieRs- 6

150 to 500 ft/min (0.76 to 2.54 m/s) over the sample. blocks) as follows: On removal from the storage water, again
7.4 Procedure—Test as described in 6.3. scrub the 2 by 3-in. (50 by 75-mm) saw-cut faces of the blocks
7.5 Report—Record as described in 6.4. under running water. When this operation is completed on

individual blocks, again place them under clean, fresh water

8. Flow until all blocks to be used are prepared. When all blocks are
8.1 Apparatus scrubbed, remove them from the water and lightly blot them

8.1.1 Mold—Construct a mold (see Note 1) 1.57 in. wide by with an oil-free, soft, absorbent cloth or paper to remove all
2.36in. long by 0.125 in. deep (40 by 60 by 3.2 mm) and place
it on a bright tin panel. The tin plate must be free of dirt, oll,
etc. and be between 0.010 and 0.025 in. in thickness (0-25 to 7 A machine suitable for testing a minimum of three specimens simultaneously
0.64 mm). can be obtained from such sources as Applied Test Systems of Butler, PA.
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free surface water and condition them according to their Concrete

respective material specification. Sealant .
P b 2" 2"x (Width as specified)

qucks

9.3.2 Take these blocks and mold the test specimen between
them as follows (see Fig. 1): Place four treated (see Note 1)
brass or TFE-fluorocarbon spacer strips, approximéiteliy.

(6.4 mm) thick, on a treated metal plate base to enclose an open
space according to the width specified in the respective
material specification by 2 in. (50 mm) long. Place the blocks
on the spacer strips and space them the required widt005

in. (£0.13 mm) apart by means of other treated brass or
TFE-fluorocarbon spacer strips, of the required width placed at
such distances from the ends that an opening is of the required
width £0.005 in. by 2.000+ 0.005 in. by 2.000+ 0.005 in.
(required width by 50.8G= 0.13 mm by 50.8¢ 0.13 mm) is
formed between the blocks with #-in. (6.4-mm) opening
below the blocks.

9.3.3 Rubber bands, clamps, or similar suitable means may
be used to hold the blocks in position. Place treated brass or . _ . _
TFE-fluorocarbon spacer strip side walls 1 in. (25 mm) highon 95 Recompre§S|G|orAfter extension as descrl_bed in 9.4,
top of the blocks. Pour material prepared in accordance withémove the specimens from the extension machine and imme-
Practice D 5167 into the space between the blocks in sufficierfliately examine the specimens for obvious separations within
quantity to bring flush with the top of the side walls. After the the sealant and between the sealant and the blocks, without
specimen has cooled for at least 2 h, remove the exceghstorting or manually causing extension of the specimens.
material protruding beyond the top and bottom of the blocks byAfter inspection replace the spacer strips, return to storage at
cutting it off with a heated metal knife or spatula. Use extremg@0m temperature fo2 h and rest each specimen on one
care When removing the Spacers SO as hot to damage tlﬁ@n(-:r-ete blOCk SO that the We|ght Of the tOp bIOCk recompresses
sealant. If this spacer removal caused defects, if shrinkage &€ joint sealant. )
the material upon cooling reduces its level below the top of the 9.6 Reextension at Low Temperature and Recompression
concrete blocks, or if other casting defects are apparent, thfter recompression repeat the procedure described in 9.4 and
specimen shall be discarded. The finished specimen shouf§> to complete the number of cycles of extension and
resemble Fig. 2. recompression as specified in the respective material specifi-

9.4 Extension at Low Temperatu#ePlace test specimens, €ation. _ o _
prepared as described in 9.3, in a cold cabinet as described in9-7 Evaluation of Bond-Test Resu#aNithin 30 min after
9.1.2 for not less than 4 h: then remove the treated spacdh€ last required extension remove the bond test specimens
blocks and mount the specimens immediately in the selffrom the extension machine. Immediately examine the speci-
aligning clamps of the extension machine. Extend the speciM€ns, while still frozen, for obvious separations W|th|n_the
mens as required by the respective material specification atggalant and between the sealant and the blocks, without
uniform rate of¥% + 0.010 in. (3.2+ 0.26 mm) per hour. d|stort|ng or manually causing extenspn of the.spemm_e_ns.
During this period, maintain the atmosphere surrounding th&€termine conformance to the respective material specifica-
test specimens at the temperature specified in the respectiV@n-:
materiallspec?ficlation. The specimen shgll be removed. from th(fo_ Bond, Water-
test device within 30 min after completing the extension.

FIG. 2 Concrete Block Test Specimen

Immersed

10.1 Apparatus
10.1.1 Extension Machineas described in 9.1.1.
Spacer Strips 10.1.2 Cold Chamberas descyibed in 9.1.2.
/ 10.2 Concrete-Block Preparation
/ ’ / 10.2.1 The concrete blocks shall be prepared in accordance

Pour Sealant in here

; with Practice D 1985.
10.3 Specimen PreparatierPrepare three specimens as
} described in 9.3, replacing the thicker brass or TFE-
’ fluorocarbon spacers with thinner spacers between the concrete
1’ blocks so that an opening of not less than 0.25 by 0.50 by 2 in.
(6.4 by 12.7 by 50.8 mm) will be produced and maintained
between the spacers and the sealant. Then immerse the
specimens in suitable covered containers to provide at least a
L T 0.50-in. (12.7-mm) water cover for 96 h in 0.53 gt (500 mL) of
A { distilled or deionized water per specimen and store under
1. standard conditions. Place the specimens in the containers with
FIG. 1 Concrete Block Mold the concrete blocks in the horizontal position, resting on the
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block faces measuring 2 by 3 in. (50 by 76 mm). Threecontact with the surface of the specimen by using a light source
specimens may be placed in one container provided the watsp that initial contact of the ball and surface of the specimen
to specimen ratio is maintained. At the end of a 96 hcan be readily seen. Release the ball penetration tool, allow it
water-immersion period, remove the specimens from the watetp penetrate the specimen for 5 s, and record the reading as ball
remove the spacers, and remove the excess surface water frgmnetrationP. Without returning the dial pointer to zero, press
the specimens with a soft, dry, absorbent material. After thehe ball penetration tool down an additional 100 units (that is,
surface water has been removed, proceed as described in 9td.a reading oP + 100) at a uniform rate in 10 s. Reengage the
10.4 Extension at Low TemperatueSame as described in clutch to hold the tool down for an additional 5 s, and during

9.4. this time return the dial to zero. Release the clutch, allow the
10.5 Recompressier-Same as described in 9.5. specimen to recover for 20 s, and record the final dial reading,
10.6 Reextension at Low Temperature andF. (If the ball does not release freely from the specimen,

Recompressier-Same as described in 9.6. disregard the resilience determination and re-talc surface of the
10.7 Evaluation of Bond-Test ResuftsSame as described specimen and test.) Make determinations at three points

in 9.7. equally spaced from each other and not less #an. (13 mm)

from the container rim. Compute the recovery (a measure of

11. Bond, Fuel-immersed resilience) as follows:

11.1 Apparatus _ o Recovery, %= P + 100 F @)
11.1.1 Extension Machineas described in 9.1.1. L
11.1.2 Cold Chamberas described in 9.1.2. 12.4 Report—Record the average of three determinations

11.2 Concrete-Block Preparation obtained in 12.3 as the resilience.

witlhl.lgr.;c:i—gee [c;oln;égfe blocks shall be prepared in accordan%_ Resilience, Oven Aged
11.3 Specimen PreparatierPrepare three specimens as 13.1 Apparatus as described in 12.1.

described in 9.3, and proceed as required in 10.3 but use a fuel13.2 Specimen PreparatierSame as described in 12.2.

cover instead of water for 24 h in at least 0.53 gt (500 mL) of 13.3 Procedure—Oven-age the specimen in a forced-draft

clean test fuel conforming to the requirements of Referenc€ven at the temperature and for the time specified in the

Fuel B of Test Method D 471, maintained in a water bath at gespective material specification, then cool under standard

constant temperature of 120 2°F (49+ 1°C). Use clean test conditions fo 1 h and proceed as described in 12.3.

fuel for each test. At the end of the 24-h immersion period, 13.4 Report—Same as described in 12.4

remove the entire assembly of test specimens, fuel, and o

containers and condition in an atmosphere at the specifiel: Asphalt Compatibility

temperature for not less than 4 h. Then subject the specimens14.1 Specimen Preparatio(see Note 2).

to the extension test specified in 9.4. 14.1.1 Preparation of Asphalt Specimenr$repare two test
11.4 Extension at Low TemperatueSame as described in specimens not less than 4 in. (100 mm) in diameter dfad?

9.4. (63 mm) in height of hot-mix asphaltic concrete using an
11.5 Recompressiea-Same as described in 9.5. AC-20 viscosity graded asphalt cement as described in Speci-

11.6 Reextension at Low  Temperature  andfication D 3381.

Recompressm&Same as described in 9.6. . NoTte 2—Specimens prepared in accordance with the section on Test
11.7 Evaluation of Bond-Test ResulsSame as described gpecimens of Test Methods D 1559, D 1074, or Practice D 1561 are

in 9.7. suitable for this purpose. Specimens that are other than circular, but with
. similar dimensions and properties, are also acceptable. Density and
12. Resilience asphalt content of the specimens will be those values which would be

12.1 Apparatus—Conduct this test using the standard pen_specified in an asphaltic concrete pavement mix design using the design
etrometer described in Test Method D 5, except replace th&ethod specified by the purchasing agency.
needle on this standard penetrometer with a ball penetration 14.1.2 Grooving Asphalt Blocks-Allow the test specimen
tool shown in Fig. 3 (total weight of the ball penetration tool to cool to room temperature, after which cut a groove 4 in. (100
and penetrometer spindle shall be #50.01 g). mm) long by¥2>=* ¥sin. (13 = 3.2 mm) wide by + ¥sin. (19

12.2 Specimen PreparatieaPrepare one specimen as * 3.2 mm) deep in the top surface of each specimen by wet
specified in Practice D 5167 using a 6-0z (177.5ctim can.  sawing with a power-driven masonry saw. Scrub the grooves
Cure the specimen at the temperature and for the time specifigdus formed with a stiff-bristle brush while holding specimens
in the respective material specification under standard laboramder running water to remove all residue from sawing. Allow
tory conditions prior to testing. the specimens to dry and return to room temperature, after

12.3 Procedure—Place the tin can specimen in a water bathwhich securely wrap them with cloth backed adhesive tape, or
maintained at 77 0.2°F (25 0.1°C) 2 h immediately before otherwise reinforce to prevent slumping or collapse during the
testing. Remove the specimen from the water bath, dry thensuing test period. Caulk the ends of the grooves to prevent
surface and prepare the specimen for testing by coating tHeaking. Pour joint sealant prepared as described in Practice
surface of the material lightly with talc and blowing off the D 5167 into the grooves, overfilling the grooves slightly.
excess. Do not test under water. Proceed as follows: Set thdowever, allow no joint sealant to overflow onto the surface of
indicating dial to zero and place the ball penetration tool inthe asphaltic concrete adjacent to the grooves. After the sealing
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0.2181n. {5,537 mm} 1. Material: Steel

fol}——————

a27TinGs12mm l .
2. Weight of ball &

shaft (shown): 27.5 + 0.01 g

3. Total weight of ball,
shaft & penetrometer
shaft (not shown): 75 + 0.01 g

4. Ball may be screw
attached, brazed on or
made with shaft.

1.638 in.(49.225 mm)
1.837 in.(49.200 mm)

here
A Sphe | 5. Ball finish must be

63 RMS & diameter
\ profile within 0.002 in.(0.051 mm).

Q.665 in. {16.891 mmy}
0.675in.(17.145mm)

FIG. 3 Ball Penetration Tool

compound has cooled to room temperature, remove any 15.2 Specimen PreparatierPrepare three specimens as
overfill of sealing compound with a hot knife blade, so that thefollows: A treated (see Note 1) brass or TFE-fluorocarbon
surface of the sealing compound is even with the surface of thglastic mold 1.5 in. (38 mm) wide by 4 in. (101 mm) long by
specimens. 0.25 in. (6.4 mm) deep shall be placed on a bright tin panel 3
14.2 Procedure—Place the duplicate specimens in a forced-in, (76 mm) wide by 6 in. (152 mm) long. Fill the mold with
draft oven maintained at a temperature of ®°F (60*  gn excess of sealant, and allow the specimen to cure for a
3°C) for 72 h. minimum d 1 h prior to trimming the specimen flush with the

14.3 Interpretation of Result&lmm(_—:-diately after removing mold using a heated knife or spatula. Test in the equipment
from the oven and again after cooling to room temperaturespecified in15.1.1
examine the specimens for incompatibility (as required in the T . .
respective material specification) of the joint sealant with the 1°-3 Test Procedure-Test the three specimens in accor-

asphaltic concrete. Report as required in the respective materi@@nce with Method 1 of Practice G 23, except that the
specification. specimen spray water shall not exceed 20 ppm total solids.

- _ Control black-panel temperature at 1405°F and test cham-
15. Artificial Weathering ber relative humidity at 50+ 10 %. Mount specimens as
15.1 Apparatus recommended to assume maximum uniformity of radiant
15.1.1 Artificial Weathering Apparatus-Use either Type D  exposure. The daily test cycle shall be as follows:
or Type DH twin enclosed carbon-arc type apparatus aSest condition Exposure, min
specified in Practice G 23. Apparatus produced prior to 196%aht only 51
may not contain means of humidification and no longerjd™ and waterspray o .
. . i . . otal, per day 20 periods of 60 min
complies with Practice G 23. The term cycle is defined as a
total of the time intervals of light, followed by light and water A complete test shall consist of 160 h exposure in the
spray. artificial weathering equipment specified in 15.1.
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15.4 Interpretation of Results-Examine the test specimens After removal from the oven, maintain at standard conditions
in a cursory manner immediately upon the completion of eaclior 24 h, and then slowly bend the tin plate with the sample
20 h exposure period, while the specimens are approximateiptact over a 0.25 in. (6.4 mm) diameter mandrel producing a
at test chamber temperature. Note any changes observe®D degree bend in the plate with a maximum radius at the bend
Examine the specimens thoroughly on completion of the 160 lof 0.125 in. (3.2 mm). Locate the bend so that it is approxi-
exposure, while the specimens are approximately at teshately midpoint in the 2.36 in. (60 mm) dimension of the
chamber temperature. specimen.

18.3 Report—Report the results as required in the respec-

16. Tensile Adhesion tive material specification.

16.1 Apparatus—Use a Tensile Adhesion Test Apparatus,
capable of gripping the concrete blocks parallel to each otherg. Precision and Bias

and pulling them apart at a separation rate of0.8.1 in./min . i ,
(12.7 + 2.54 mm/min) through a range of 0 to 8 in. (0 to 203 19.1 For Specification D 1190 type materials the following
mm) minimum?® precision statement is based on an interlaboratory study of 12

16.2 Specimen PreparatienPrepare specimens as Speci_laboratories that tested five different Specification D 1190 type

fied in 9.3 and cure as specified in the respective materidaterials. .
Speciﬁcaﬁon_ 19.1.1 Penetration

16.3 Procedure—Place the test specimens in equipment as 19.1.1.1Within Tin—Single-Operator Precision (for pen-
specified in 16.1 and pull apart at standard conditions and at etration between 40 and 80). The single-operator deviation has
rate of 0.5* 0.1 in./min (12.7+ 2.5 mm/min). Continue the been found to be 0.994. Therefore, results of two properly
extension until the specimen reaches complete cohesive epbnducted tests by the same operator should not differ by more
adhesive failure. Record and average the elongation of each tifan 3 penetration units.
the three specimens, and note if the failure was cohesive or 19.1.1.2within and Between LaboratoriesSingle-

adhesive, and the percentage elongation of each. Operator Precision (penetrations 40 to 80). The single-operator
~ 16.4 Repori—Report the results as required in the respecstandard deviation of a single test (test result is defined as the
tive material specification. average of three penetrations) has been found to be 0.924.

17. Solubilit Therefore, the results of two properly conducted tests by the
- >olubility same operator on the same material should not differ by more
17.1 Specimen PreparatienPrepare one test specimen asthan 3 penetration units.

described in Practice D 5167. Weig 6 oztin, record its taré 19 1 1 3Multilaboratory Precision—(penetration 40 to 80).

weight and pour the specimen into this 6 oz tin as close 10 thgpe mtilahoratory standard deviation of a single test (test

top as possible. . . . . result is defined as the average of three penetrations) has been
17.2 Test Procedure-Weigh the specimen in the 6 oz tin to found to be 3.249. Therefore, the results of two properly

the nearest 0.01 g, subtract the 6 oz tin's weight and record the,,j,cted tests in different laboratories should not differ by
result as the initial weightW. Immerse the specimen for 24 h ]more than 9 penetration units

in at least 0.53 gt (500 mL) to provide at least 0.50 in. cover o i .
clean test fuel conforming to the requirements for Reference +2-1-2 Flow—Within and Between Laboratories
Fuel B of Test Method D 471, maintained in a water bath at a 19.1.2.1Single-Operator Precision(flow 0 to 5)—The
constant temperature of 120 2°F (49+ 1°C). Use clean test Single-operator standard deviation has been found to be 0.255.
fuel for each test. After the 24-h immersion, dry the specimenl herefore, the results of two properly conducted tests by the
under the draft of a 12-in. (305-mm) diameter electric fan a@me operator should not differ by more than 1 flow unit.
standard conditions for 1 h. The placement of the fan and 19.1.2.2Single-Operator Precisior(flow 5 to 10)—The
specimen shall be such as to maintain an air velocity of 150 tsingle-operator standard deviation has been found to be 1.024.
500 ft/min (0.76 to 2.54 m/s) over the specimen. Weigh theTherefore, the results of two properly conducted tests by the
specimen after drying, subtract the 6 oz tin’s weight and recoréame operator should not differ by more than 3 flow units.
as final weightFW. Calculate change in weight as follows: 19.1.2.3 Multilaboratory Precision(flow 0 to 5)—The mul-

% Change in weight= (IW — FW)/IWx 100 (2) tilaboratory standard deviation has been found to be 4.256.
Therefore, the results of two properly conducted tests in
different laboratories should not differ by more than 12 flow

18. Flexibility units.

: - : 19.1.2.4 Multilaboratory Precision (flow 5 to 10)—The
18.1 P ehrP . L
Speiiﬁetsﬁﬁcggen reparatl fepare one specimen as multilaboratory standard deviation has been found to be 5.326.

18.2 Procedure—Place the specimen in a forced-draft oven g.rf}erefotr?,bthet re;ultsh ofl(;wo tpdr_cf)fpergl condu;;r:ed {%S;IS in
maintained at a temperature of 1582°F (70+1°C) for 72 h. ~ @!lérent laboratories should not dilrer by more than ow

17.3 Report—Record the % change in weight.

units.
19.1.3 Bond
8 The Dillon Low Range Multi-Scale Universal Tester, Model M-1, fromw, c. _ 19.1.3.1 Data are presented in attribute (“pass-faﬂ")_for_m.
Dillon Co., Van Nuys, CA, has been found suitable. Therefore, a precision statement cannot be made at this time.
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19.2 For Specification D 3405 type materials the following 19.2.2.2 Within and Between LaboratoriesSingle-
precision statement is based on an interlaboratory study of 1@perator Precision (resiliences 55 to 65). The single-operator
laboratories that tested six different Specification D 3405 typestandard deviation of a single test (test result is defined as the
materials. average of three resiliences) has been found to be 1.0894.

19.2.1 Penetration Therefore, the results of two properly conducted tests by the

19.2.1.1 Within Tin—Single-Operator Precision (for pen- same operator on the same material should not differ by more
etration between 55 and 85). The single-operator deviation hakan 3 resilience units.

been found to be 0.974. Therefore, results of two properly 19 2 2 3Multilaboratory Precisior—resilience 55 to 65).

conducted tests by the same operator should not differ by morehe multilaboratory standard deviation of a single test (test

than 3 penetration units. o result is defined as the average of three resiliences) has been
19.2.1.2Within and Between LaboratoriesSingle-  found to be 11.8132. Therefore, the results of two properly

Operator Precision (penetrations 50 to 70). The single-operationducted tests in different laboratories should not differ by
standard deviation of a single test (test result is defined as th&gre than 33 resilience units.

average of three penetrations) has been found to be 1.0865.  \Afthi :
Therefore, the results of two properly conducted tests by the 19.2.3 Flow—Within and Between Laboratories

same operator on the same material should not differ by more, 19-2-3-1Single-Operator Precision(flow 0 to 1)—The
than 3 penetration units. single-operator standard deviation has been found to be 0.2494.

19.2.1.3 Single-Operator Precisior-(penetrations 71 to Therefore, the results of two properly conducted tests by the

85). The single-operator standard deviation of a single test (teSRMe operator should not differ by more than 1 flow unit.
result is defined as the average of three penetrations) has beeril9.2.3.2 Single-Operator Precisior(flow 1.1 to 4)—The
found to be 2.237. Therefore, the results of two properlySingle-operator standard deviation has been found to be 0.7616.
conducted tests by the same operator on the same materignerefore, the results of two properly conducted tests by the
should not differ by more than 6 penetration units. same operator should not differ by more than 3 flow units.
19.2.1.4 Multilaboratory Precisior—(penetration 50 to 70). 19.2.3.3 Multilaboratory Precision(flow 0 to 1)—The mul-
The multilaboratory standard deviation of a single test (testilaboratory standard deviation has been found to be 0.5644.
result is defined as the average of three penetrations) has be€herefore, the results of two properly conducted tests in
found to be 5.2609. Therefore, the results of two properlydifferent laboratories should not differ by more than 3 flow
conducted tests in different laboratories should not differ byunits.

more than 15 penetration units. 19.2.3.4 Multilaboratory Precision (flow 1.1 to 4)—The

19.2.1.5Multilaboratory Precisior—(penetration 71 to 85). multilaboratory standard deviation has been found to be
The multilaboratory standard deviation of a single test (tesp.3508. Therefore, the results of two properly conducted tests
result is defined as the average of three penetrations) has be@ndifferent laboratories should not differ by more than 7 flow
found to be 16.8831. Therefore, the results of two properlyynits.
conducted tests in different laboratories should not differ by 19 2 4 Bond
more than 48 penetration units.

19.2.2 Resilience

19.2.2.1 Within Tin—The single-operator deviation has
been found to be 1.254. Therefore, the maximum differenc
between three values on the same sample should not differ
more than 4 units. 20.1 fillers; formed in place; hot-applied; sealants

19.2.4.1 Data are presented in attribute (“pass-fail”) form.
Therefore, a precision statement cannot be made at this time.
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with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
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