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1. Scope*

1.1 This specificatiohcovers dry-powder resins of polytetrafluoroethylene (PTFE) that have been prepared from dispersions
of PTFE by manufacturing techniques that involve controlled coagulation of the dispersion. These resins are generally known as
“fine-powder” resins or “coagulated-dispersion powder” resins. The conversion of these resins to finished products normally
involves a process called “paste extrusion,” and sometimes involves formative processes such as calendering. A volatile liquid is
present as a processing aid during these formative stages of conversion, and is subsequently removed during the finishing stage
of conversion. These PTFE resins are homopolymers of tetrafluoroethylene, or, in some cases, modified homopolymers containing
not more than 1% by weight of other fluoromonomers. The usual methods of processing thermoplastics generally are not
applicable to these materials because of their viscoelastic properties. The materials covered herein do not include mixtures of PTFE
with additives such as colors, fillers, or plasticizers; nor do they include reprocessed or reground resin or any fabricated articles
because the properties of such materials have been irreversibly changed when they were fibrillated or sintered. The methods anc
properties included are those required to identify the various resins. An additional procedure is provided in the appendix for further
characterization of the resins.

1.2 The values stated in Sl units as detaileg-inPractice-E 380 IEEE/ASTM SI 10 are to be regarded-as-the-standard and the
practices-of-E-380 standard. The values given in brackets-are-ineerperated-herein. for information only.

1.3 The following safety hazards caveat pertains only to the Specimen Preparation Section, Section 9, and the Test Methods
Section, Section 10, of this specificatidrhis 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 appropriate safety and health practices and determine

| the applicability of regulatory limitations prior to us&ee-Nete-3 Warning note in 9.1.1 for a specific hazards statement.

Note 1—Information in this specification is technically equivalent to related information in ISO 12086-1 and ISO 12086-2.

2. Referenced Documents
2.1 ASTM Standards?

I D 618 Practice for Conditioning Plastics-ang-ElectricaHnsutating-Materials for Testing

D 638M Test Method for Tensile Properties-of-PlastiesfMefrielastics
D 792 Test Methods for Specific Gravity (Relative Density) of Plastics by Displacement

D 883 Terminology Relating to Plastics

D 189565 Test Methods for Apparent Density, Bulk Factor, and Pourability-ef-Plastiesby-the-Bensity-GradientFéchnique

Plastic Materials
D-1895 Test Methods 3892 Practice for Apparent Density, Bulk Factor, and-Pourabhility of Plastic Materials
B-3892Practicefor Packaging/Packing of Plastics
D 4052 Test Method for Density and Relative Density of Liquids by Digital Density Meter
D 4441 Specification for Aqueous Dispersions of Polytetrafluoroethylene
D 4591 Test Method for Determining Temperatures and Heats of Transitions of Fluoropolymers by Differential Scanning

Calorimetry
D 4894 Specification for Polytetrafluoroethylene (PTFE) Granular Molding and Ram Extrusion Materials
E 11 Specification for Wire-Cloth Sieves for Testing Purposes
E 29 Practice for Using Significant Digits in Test Data to Determine Conformance with Specifications

I E 177 Practice for Use of the Terms Precision and Bias in ASTM-Fest-Methods

E-380Practicefor Methods

IEEE/ASTM SI 10 Use of the International System of Units{Sh-{Fhe-Medernized (SI): The Modern Metric System)

2.2 1SO Standards:

ISO 12086-1 Plastics Fluoropolymer Dispersions and Molding and Extrusion Materials—Part 1: Designation and Specification

ISO 12086-2 Plastics Fluoropolymer Dispersions and Molding and Extrusion Materials—Part 2: Preparation of Test Specimens
and Determination of Properties

3. Terminology

3.1 Definitions—The definitions given in Terminology D 883 are applicable to this specification.

3.2 Descriptions of Terms Specific to This Standard:

3.2.1 bulk density n—the mass in grams per litre of resin measured under the conditions of the test.

3.2.2 extended specific gravity (ESG)— the specific gravity of a specimen of PTFE material molded as described in this
specification and sintered (see 3.2.7) for an extended period of time, compared to the sintering time for the measurement of SSG
(see 3.2.8), using the appropriate sintering schedule given in this specification.

[ ] 2 Specifications for other forms of polytetrafluoroethylemeTmay be are found in Specifications D 4441 and D 4894.
3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astrArorgaFBook of ASTM Standards,
Veol-08-6%. volume information, refer to the standard’s Document Summary page on the ASTM website.

Anntat-Book-of- ASTM-Standaredpt-08-02.
I 4 Available from American National Standards Institute (ANSI), 25 W. 43rd St., 4th Floor, New York, NY 10036.
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3.2.3 lot, n—one production run or a uniform blend of two or more production runs.

3.2.4 preforming, vb—compacting powdered PTFE material under pressure in a mold to produce a solid object, called a
preform, that is capable of being handled. Molding and compaction are terms used interchangeably with preforming for PTFE.
3.2.5 reground resinn—resin produced by grinding PTFE material that has been preformed but has never been sintered.

3.2.6 reprocessed resjm—resin produced by grinding PTFE material that has been preformed and sintered.

3.2.7 sintering n—as it applies to PTFEa thermal treatment during which the PTFE is melted and recrystallized by cooling
with coalescence occurring during the treatment.

3.2.8 standard specific gravity (SS@)— the specific gravity of a specimen of PTFE material molded as described in this
specification and sintered using the appropriate sintering schedule given in this specification.

3.2.9 strained specific gravity (strained SG)}—the specific gravity of a specimen of PTFE material molded, sintered, and
strained as described in this specification.

3.2.10 stretching void index (SVp—a measure of the change in specific gravity of PTFE material which has been subjected
to tensile strain as described in this specification.

3.2.11 thermal instability index (TIl)n— a measure of the decrease in molecular weight of PTFE material which has been
heated for a prolonged period of time.

3.2.12 unstrained specific gravity (USGN— the specific gravity, prior to straining, of a specimen of PTFE material used in
the Stretching Void Index Test (see 10.9) of this specification.

4. Classification

4.1 This specification covers the following types of PTFE:

4.1.1 Type | and Type H-Resin produced from dispersion and normally used with a volatile processing aid. These resins all
have the same requirements for bulk density, particle size, water content, melting peak temperature, tensile, and elongation. The
resins are divided into four grades-aceerding to in accordance with standard specific gravity (SSG), Thermal Stability Index (TII),
and Stretching Void Index (SVI). Grades are divided into classes according to extrusion pressure.

Note 2—See Tables 1 and 2 for details about grades and classes.

4.2 A-ene-line line callout system—may- be is used to specify materials—eevered by in this specification. The system uses
predefined cells to refer to specific aspects of this specification, as illustrated as follows:

Specification
Standard Number Type Grade Class Special Notes
Block
1 1 1 1
Example: Specification | 2 C
—b4895—
D 4895 - XX

For this example, the line callout would be Specification D 4895~ XX, 12C, and would specify a coagulated dispersion form
of polytetrafluoroethylene that has all of the properties listed for that type, grade, and class in the appropriate specified propertie
or tables, or both, in the specification identified. A comma is used as the separator between the standard number and the tyy
Separators are not needed between the type, grade, an® Elesgsion for Special Notes is includee-se-that to allow other
information-ean to be provided when required. An example would be in Specification D 3295 where dimensions and tolerance:
are specified for each American Wire Gage (AWG) size within type and class. When special notes are used;-they should shall b
preceded by a comma.

Annual-Bookof

5 See the ASTM Standardsorm and Style Manualyot05.02. available from ASTM Headquarters.

TABLE 1 Detail Requirements for all Types, “ Grades and Classes

Particle Size Melting Peak

Type Bulk Density, Average Water Content, Temperature, °C Tensn_e Strength, Elongatlc_)n at Break,
g/L h max, % min, MPa min, %
Diameter, pm Initial Second
| 550 = 150 500 * 200 0.04 s 327 = 10 19 200
1l 550 = 150 1050 *+ 350 0.04 g 327 =10 19 200

A The types, grades, and classes are not the same as those in previous editions of Specification D 4895.
B Greater than 5.0°C above the second melting peak temperature.
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TABLE 2 Detail Requirements for All Types, “ Grades and Classes

Type Grade Class Standard Specific Gravity Extrusion Pressure, MPa Thermal Instability Index, ~ Stretching Void Index,
min max max max
| 1 A 2.14 2.18 5 to <158 50 NAC
B 2.14 2.18 15 to <55° 50 NAC
C 2.14 2.18 15 to <75F 50 NAC
2 A 2.17 2.25 5 to <158 50 NAC
B 2.17 2.25 15 to <55° 50 NAC
C 2.17 2.25 15 to <75F 50 NAC
3 C 2.15 2.19 15 to <75F 15 200
D 2.15 2.19 15 to <65% 15 100
E 2.15 2.19 15 to <655 50 200
4 B 2.14 2.16 15 to <55° 15 50
I} 1 A 2.14 2.25 5 to <158 50 NAC

A The types, grades, and classes are not the same as those in previous editions of Specification D 4895.

B Tested at a reduction ratio of 100:1 (reduction ratio is the ratio of the cross-sectional area of the preform to the cross-sectional area of the die).
€ Not applicable.

D Tested at a reduction ratio of 400:1.

E Tested at a reduction ratio of 1600:1.

5. Mechanical Properties

5.1 The resins covered by this specification shall be in accordance with the requirements prescribed in Tables 1 and 2, when
tested by the procedures specified herein.

6. Other Requirements

6.1 The resin shall be uniform and shall contain no additives or foreign material.

6.2 The color of the material as shipped by the supplier shall be natural white.

6.3 For purposes of determining conformance, all specified limits for this classification system are absolute limits, as defined
in Practice E 29.

6.3.1 With the absolute method, an observed value is not rounded, but is to be compared directly with the limiting value.
Example: In Table 1 Type 4, Class B, under Specific Gravity,2-34-should shall be considered as 2.140000-and-2.16 should shall
be considered 2.160000.

7. Sampling
+1—TFheresin
7.1 Samgllng shall be—s&mmed—m—aeeefdaﬁee—mmh an statistically adequafe—sffaﬁsﬂeal—s&mplmg—pregfam—Adequafe statistical

continuing

8. Number of Tests

8.1 Lot inspection shall include tests for bulk density, particle size, and extrusion pressure. Periodic tests shall consist of all the
tests specified in Tables 1 and 2 and shall be made at least once per year.

8.2 The tests listed in Tables 1 and 2, as they apply, are sufficient to establish conformity of a material to this specification. One
set of test specimens as prescribed in Section 3 shall be considered sufficient for testing each sample. The average of the result:
for the specimens tested shall conform to the requirements of this specification.

9. Specimen Preparation

9.1 Test Disks for Tensile Properties

9.1.1 Use the die shown in Fig. 1 for the molding of test disks (see Note 2). Place flat aluminum disks, 0.1 t6-0.4 mm ( [0.004
in. to 0.016 in:)] thick and 76 mm-(3-in.) [3 in.] in diameter, on both sides of the resin. The testresin should shall be near ambient
temperature prior to molding (see Nete4). BJarning—PTFE resins can evolve small quantities of gaseous products when
heated above 204°C [400°F]. Some of these gases are harmful. Consequently, exhaust ventilation must be used whenever thes
resins are heated above this temperature, as they are during the sintering operations that are a part of this specification. Since th
temperature of burning tobacco exceeds 204°C [400°F], those working with PTFE resins shall ensure that tobacco is not
contaminated.

Nor for: Sifis—caf ve-sm ntittes-of-gaseous—p 0 ¥ °F)._Some of 3—For maximum
precision, these—gases—are—ham#m—eeﬁseqﬂeﬁﬂy—e*habﬁt—v%aﬂen must welghlng and preformlng operatlons—shaH—be—used—mmeﬂeveafbese resins
heated-abeve carried out at 232°C [73.4+ 3.6°F] (the “near ambient” temperature referred to herein). These operations shall not be performed at
temperatures below 21°C [70°F] due to the crystalline transition that occurs in PTFE in this temperature, region which leads to possible deaekss in sin
specimens and differences in specimen density (as wel-asthey—are during changes in other physical properties). Problems caused-by the sintering
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Note—All dimensions are in millimetres.
FIG. 1 Mold Assembly for the Preparation of Specimens for the Determination of Tensile Properties

oeperations—that-are—a—part effect-of-this—speeification—Since temperature on the specific gravity or density of PTFE shall be minimized when the
measurement is made using immersion procedures if a sensitive thermometer (for example, oner@atfi6y is used in the liquid and the temperature
is adjusted to be at least 22°C.

9.1.2 Screen 14.5 g ef-burning-tobacco-exceeds204°C{400°F)these-werking with PTFE resin through a No. 10 sieve into th
die. Adjust the lower plug height to allow the resin in the die can be leveled by drawing a sutraightedge in contact with the top

of the die across the top of the die cavity. Insert the die in a suitable hydraulicc press and apply pressure gradually (see Note ¢
until a pressure of 14 MPa [2030 psi] is attained. Hold this pressure for 3 min. Remove the disk from the die. Write the sample
identification number on the preform using an appropriate marker that willk-net-centaminated. effect the PTFE during sintering.

irtransition
y well as chang
..... - i Hyv—o rinimized when the

i in the die
A a suitabl
pressure fi

Note—5—As-a guide, increasing the pressure at a rate of 3.5-MPa ( [560 psi)]/min is suggested until the desired maximum pressure is attained.

9.1.3 Place the sintering oven in a laboratory hood (or equip it with an adequate exhaust system) and sinter the preforms i
accordance with Table 3, Procedure A (see Nete 6). 5).

Note 65—Although the rate of heat application is not critical, the cooling cycle is most important and the conditions cited in this procedure must be
followed very closely. If they are not followed, the crystallinity of the disks and the resulting physical properties may will be markedly changed.
Therefore, the use of a programmed oven is recommended for the most precise sintering cycle-eentrol so that and the hoed-window may shall be le
down during the entire sintering procedure, the latter being an important safety consideration.

9.2 Test Specimens for Standard Specific Gravity and Thermal Instability :Index
9.2.1 A cylindrical preforming mold, 29-m ( [1.14-in.)] internal diameter by at least 76-mm—3 in.) [3 in.] deep, is used to
prepare the preforms. Cleararee-should shall be sufficient to ensure escape of air during pressing. Place flat aluminum foil disk
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TABLE 3 Sintering Procedures

A B
Initial temperature, °C [°F] 290 [554 290 [554
Rate of heating, °C/h [°F/h] 120 *+ 10 120 *+ 10
216—=—18) 216—=18)
216 = 18 216 = 18
Heldtemperature—~C{H) 380=+6 380=+6
Hold temperature, °C [°F] 380 £ 6 380 6
#i6=16) #16=16)
716 = 10 716 = 10
Hold time, min 30+2,-0 360 £5
Cooling rate, °C/h [°F/h] 60 £5 60 =5
{108—=29) {208—=29)
108 = 9 108 = 9
Seecond-hold-temperature,=C{H) 294-=+=6 294=6
Second hold temperature, °C [°F] 294 + 6 294 + 6
Bet=16) {561+=16)
561 + 10 561 + 10
Second hold time, min 24 +0.5, -0 24 +0.5, -0
Period to room temperature, min =30 =30

normally 0.13 mm-( [0.005 in.)] thick and 29 mm ( [1.144in.)] in diameter on both sides of the resin. The test+esin should shall
be near ambient temperature prior to molding (see Nete 4). 3).

9.2.2 Weigh out 12.& 0.1 g of resin and place it in the die. Screen non-freeflowing resins through a No. 10 sieve. Compacted

J| resins-ean shall be broken up by hand-shaking cold resin in a half-filled sealed glass container. Condition the resin in the sealed

glass container in a freezer or dry-ice chest. After breaking up resin lumps, allow the sealed container to equilibrate to near ambient
temperature. Then screen and weigh the ¥2@1-g sample. Insert the die in a suitable hydraulic press and apply pressure
gradually (see Note-5) 4) until a pressure of 14 MPa ( [2030 psi)] is attained. Hold this pressure for 2 min. Remove the preform
from the die-Awaxpeneibmay-be-used-to-write Write the sample identification number on the preform using an appropriate marker
that wisll not effect the PTFE durimng sintering.

9.2.3 Sinter the preforms in accordance with Table 3 (see-Nete 6). 5).

9.2.3.1 For SSG specimens use Procedure A.

9.2.3.2 For ESG specimens use Procedure B.

rack. The cylindrical oven has an inside diameter of 140-mm ( [5:5 in.)] and an inside depth of 263-mim (8 in.) [8 in.] plus additional depth to accommodate

a 51-mm—2-:) [2-in.] thick cover, and is equipped with suitable heaters and controllers to sinter specimens in accordance with the procdxerres in Ta

3. The rack, as shown in Fig. 2, allows preforms to be placed symmetrically in the center region of the oven. Place six preforms on each of the middle
oven rack shelves (if six or fewer preforms are to be sintered, place them on the middle rack, filling in with “dummies” as needed). Place “dummies”
on the top and bottom shelves. Specimens must be spaced evenly in a circle on each shelf, with none of them touching. An oven load must be no less
than 18 pieces including “dummies.” “Dummies” are defined as normal 12-g specimens that have previously been through the sintering cycle. “Dummies”
must only be used for an additional two or three thermal cycles, due to eventual loss of thermal stability and physical form.

9.2.4 Remove all flash from each specimen so that no air bubbles will cling to the edges when the specimen is immersed in the
solution for weighing during the standard specific gravity and thermal instability index tests. It is recommended for this section
and during testing that cotton gloves be worn while handling test specimens.

9.3 Test Disks for Stretching Void Index (SVI)

9.3.1 Mold the disk as in 9.1.1.

9.3.2 Screen 29 g of PTFE resin through a 2.00-mm (No. 10) sieve into the die. Adjust the lowerpiug so that to allow the resin
€an to be leveled by drawing a straightedge in contact with the top of the die across the top of the die cavity. Insert the die in a
suitable hydraulic press and apply pressure gradually (see-Note 5) 4) until a pressure of 7 MPa ( [LO15 psi)] is attained. Hold this
pressure for 2 min, then increase the pressure to 14-MPa ( [2030 psi)] and hold for an ‘additional 2 min. Remove the disk from
the die-A-wax-penci-may-be-usedte-write Write the sample identification nhumber en-the-disk-at-this time. preform using an
appropriate marker that will not effect the PTFE during sintering.

9.3.3 Sinter the preforms in accordance with Table 3, Procedure A (see-Note 6). 5).

9.3.4 Remove all flash from those portions of these specimens that will be used for determination of specific gravities so that
no air bubbles will cling to their edges when the specimens are immersed in liquid during these tests. It is recommended that cotton
gloves be worn while handling test specimens.

9.4 Conditioning Test Specimens

9.4.1 For tests of tensile properties and all tests requiring the measurement of specific gravities, condition the test specimens
in general accordance with Procedure A of Practice D 618, with the following deviations therefjdire @ging period shall be

| 2 minimum d 4 h immediately prior to testing2f the laboratory temperature shall be 22°CH [73.4* 3.6°F)], and 8) there
shall be no requirement respecting humidity. The other tests require no conditioning of the molded test specimens.

I Note 76—Improved precision in SSG and ESG test results has been obtained with the use of an upright, cylindrical oven and an aluminum sintering
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Note 1—Aluminum plates tack welded to rods.
Note 2—All dimensions are in millimetres.
FIG. 2 Sintering Rack for SSG Specimens

9.5 Test Conditions

9.5.1 Tests shall be conducted at the standard laboratory temperaturecd2°23{ [73.4+ 3.6°F)], unless otherwise specified
in the test methods or in this specification. This deviation from the standard laboratory temperature is made because of the necess
for maintaining test temperatures above approximately 232€+70°F). [70°F]. Seeidor additional details. Since these resins
do not absorb water, the maintenance of constant humidity during testing is not required.

10. Test Methods

10.1 Melting Characteristics by Thermal Analysis
10.1.1 Significance and UseFor PTFE resins that have been melted prior to use, the melting peak temperature characteristics
of a resin provide important information about the thermal history of the material. Melting peak temperatures (see Fig. 3) are uset

SECOND AND SUBSEQUENT
MELTING PRAKS

INITIAL MELTING
_erix J

TEMPERATURE -

FIG. 3 Melting Characteristics by Thermal Analysis
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to determine conformance of a resin to the melting peak temperature requirements in Table 1 of this specification.

10.1.2 Apparatus—Use apparatus described in Test Method D 4591.

10.1.3 Procedure—Measure melting peak temperatures in accordance with procedures given in Test Method D 4591. An initial
melting peak temperature above the melting peak temperature obtained on the second and subsequent melting (defined as th
second melting peak temperature) indicates that the resin was not melted before the test. The second melting peak temperature
occurs at about 327%€ ( [621°F)]. The difference between the initial and second melting peak temperatures is greater than 5°C
{9°F). [9°F]. If peak temperatures are difficult to discern from the curves (that is, because the peaks are rounded rather than pointed)
straight lines should be drawn tangent to the sides of the peak—Where these These lines-interseet-should-be taken as at the pes
temperature—Multiple-peaks-during-the-initial-melting-testmay-eccur. Where more than one peak occurs during the initial melting
test, the presence of any peak corresponding to the second melting peak temperature-may indicate indicates the presence of sorr
previously melted material.

10.2 Bulk Density

10.2.1 Significance and UseBulk density gives an indication of how a resin may perform during the filling of processing
equipment. PTFE resins tend to compact during shipment and storage, and even though the material may be broken up by screenin
or some other means, original “as produced” results may not be duplicated. Because of this tendency to pack under small amounts
of compression or shear, Test Method D 1895 is not applicable to these resins. The procedure given in 10.2.2 through 10.2.5 must
be used to measure this property.

10.2.2 Apparatus

10.2.2.1 Funnel—A funnel arrangement as shown in Fig. 4.

10.2.2.2 Feedef —A feeder with a No. 8 wire screen placed over approximately the top two thirds of the trough. The funnel
shall be mounted permanently in the feeder outlet.

% A “Vibra-Flow” Feeder, Type FTO1A, available from FMC Corp., Material Handling Division, FMC Building, Homer City, PA 15748, has been foundteafi$fac
this purpose.
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Note 1—Funnel Material: type 304 Stainless Steel 16 Gage (1.6-mm thickness).
Note 2—All dimensions are in millimetres.
FIG. 4 Details of the Funnel Used for the Determination of Bulk Density
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10.2.2.3 Controller .”

10.2.2.4 Volumetric Cup and Cup Stand (sE&. 5—The volumetric cup shall be calibrated initially to 250 mL by filling it
with distilled water, placing a planar glass plate on top, drying the outside of the cup, and weighing. The net weight shall be
250=* 0.5 g. The top and bottom faces of the volumetric cup and the cup stand shall be machined plane and parallel.

10.2.2.5Leveling Device- The leveler (see Fig. 6) shall be affixed permanently to the table and adjusted so that the sawtooth
edge of the leveler blade passes within 0.8-mm ( [0.031 in.)] of the top of the volumetric cup.

10.2.2.6 Work Surface- The work surface for holding the volumetric cup and leveler shall be essentially free from vibration.
The feeder, therefore, must be mounted on an adjoining table or wall bracket.

10.2.2.7 Balance—Balance, having an extended beam, with a capacity of 500 g and a sensitivity of 0.1 g, or equivalent.

10.2.3 Procedure—Place the clean, dry volumetric cup on the extended beam of the balance and adjust the tare to zero. Selec
about 500 mL of the resin to be tested and place it on the feeder screen. Put the cup in the cup stand and place the assembly si
that the distance of free-polymer fall from the feeder outlet to the top rim of the cup shall he338m— [1.5+ 0.012 in)].
Increased fall causes packing in the cup and higher bulk density values. Set the controller so that the cup is filled in 20 to 30 <
Pour the sample on the vibrating screen and fill the cup so that the resin forms a mound and overflows. Let the resin settle for abo
15 s and then gently push the cup and its stand beneath the leveler. Exercise care to avoid agitation of the resin and cup befc
leveling. Weigh the resin to the nearest 0.1 g.

10.2.4 Calculation— Calculate the bulk density as follows:

grams of resinX 4 = bulk densitygrams per litre

10.2.5 Precision and Bias-A precision statement for use with this procedure is under development. The procedure in this test
method has no bias because the value of bulk density can shall be defined only in terms of a test method.

10.3 Particle Size

10.3.1 Significance and Use The fabrication of PTFE resirs-may be is affected significantly by particle (or agglomerate) size
and size distribution. The average particle size of PTFE resins is determined by fractionation of the material with a series of sieve:
Fractionation is accomplished by mechanically shaking the material in the assembly of sieves for a specified period.

10.3.2 Apparatus

Aﬁﬁu&l—BeeJreeif—A—Sqil\A—S%aﬁdafe}@—}A—e%

7 A “Syntron” controller, Type SCR1B, available from FMC Corp., address as shown in Footnote 10, has been found satisfactory for this purpose.
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102

98.45
98.40

2. Remove all extemal sharp corners.

3. Bofttom of hole must be square with
cenletdine and with lop surface
of stand.

A

k L LLL L
Waeld all around and grind smooth

VOLUMETRIC CUP
Type 304 S less Tublng /

CUP STAND
Matertal: 17 S-T Aluminum [or equivalent)

Note—All dimensions are in millimetres.
FIG. 5 Volumetric Cup and Cup Stand for the Determination of Bulk Density
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210 x 53 x 6 mm

210 Type 304 Stalnless Steel piate t&—— 53
| or strap welded across top for 2.4 mm gap left botween angles
l[: 203 V] / rgidity. ‘.‘ for mounting saw blade
.
7 Use shimstock or washers to
take up clearance In 2.4 mm
wide gap between angle and
saw blade
6 mm Diam_ x 19 mm long brass
rivet (2 Req'd)
{—— Leveler blade (Atkins Saw Blade 14 2.4 mm Diam. x 19 mm long brass
| ] No. 614 - P) saw tooth edge, 6 \ cotler pin. {2 Req'd) for mounting
i (§ teeth per 25 mm 1.6 mm deep -4 saw blade firmiy in position.
eyl § S P S S == —x
I 1 [}
| I : Note: Driil hole through angle and
I Volumetric 1 blade to 0.12 mm clearance with dia
l Cup | of cotter pin.
e 3 ﬁ_*g%_ ~~~~~~~ lf‘— 25 x 25 x 3 mm Type 304 Stainless
oo~ | | / Sleel angles (4 Req'd - 2 each end}
| ! -
o | RE
jas
<]
z
Cup Stand 51 x 51 x 3 mm Stainiess Stecl
up Stan / gussets. (4 Req'd - 2 each end)
Type 304 / \
Stainless Sleel plate \
254 '! l‘ 254 ’1]

Note 1—Base plate must be flat and parallel. Saw blade, when mounted, must be square to and parallel with base plate within 0.13 mm from end to

end. Height of saw blade must have 0.8 mm or less clearance between blade and assembled cup and cup stand (as indicated by phantom lines). Welde
construction where indicated. Material: as noted.

Note 2—All dimensions are in millimetres.
FIG. 6 Leveler Stand for the Determination of Bulk Density

10.3.2.1Balance,capable of weighing ta=0.1 g.

10.3.2.2 SievesU.S. Standard Sieve Series, 203-mm-8-in.) [8-in.] diameter conforming to Specification E 11. It is suggested
that the following sieve numbers (openings) be used: 1.40 mm (14), 1.00 mm (18), 710 pm (25), 500 pm (35), 355 um (45), 250
pm (60), and 180 um (80). However, other configurations of sieves may be used to give equivalent results.

10.3.2.3 Sieve Shaker A mechanical sieve shaking device capable of imparting uniform rotary and tapping action.

10.3.2.4 Freezer—Any commercial ice freezer. (A dry-ice chest may be used.)

10.3.3 Procedure

J 10.3.3.1 Place 5& 0.1 g of the sample in an aluminum pan, and cool the pan and contents to less than-16°€ (50°F). [50°F].

10.3.3.2 Measure the tare weight of each of the sieves listed in 10.3.2.2. Place the conditioned sample on the top sieve of the

assembly and shake in the sieve shaker for=l@5 min. The dewpoint temperature of the sieving room must be less than the

temperature of the conditioned sample so that water will not condense on the sample during this test. Determine the weight of resin
retained on each sieve.

10.3.4 Calculation
10.3.4.1 Calculate the net percentage of resin on each sieve as follows:

net percentage on sieWe=2xweight of resin in grams on siev¥.
10.3.4.2 Calculate the cumulative percentage of resin on each sieve as follows:

cumulative percentage on sieVesum of net percentages
on sieveY and sieves
having numbers smaller thaxi.

I Note 87—Cumulative percentage on 500-um (No. 35) sieve = net percentage on 1.40-mm (No. 14) + net percentage on 1.00-mm (No. 18) + net
percentage on 710-um (No. 25) + net percentage on 500-um (No. 35) sieves.

10.3.4.3 Plot the cumulative percentage versus the sieve opening size (or sieve number) on log-probability paper as shown in
the sample plot (see Fig. 7). The sieve numbers and sieve opening sizes in micrometres are indicated below the figure. Draw the
best straight line through the points and read the particle size at the 50 % cumulative percentagesgoint (D

10.3.4.4 Calculate the particle size, average diameggrad follows:

d =ds(micrometrey

10.3.5 Precision and Bias-The test precision ist3.2 % (two sigma limits) for the combination of 710 + 500 + 355-um
(25 + 35 + 45) sieve fractions for a resin where this combination of sieves retains, on the average, 78 % of the sample. Since there

10
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FIG. 7 Log Probability Plot for Sieve Analysis

is no accepted reference material suitable for determining the bias for this test procedure, no statement on bias is being made

10.3.6 Alternative methods for particle size are available. Light Scattering Instruments/Light Defraction Instruments (see 1SO
12086-2, 8.6.4) and Electron Zone Sensing Instruments, which is a resistance-variation tester, (see 1SO 12086-2, 8.6.3) are us
as long as there is a direct correlation to the Particle Size Analysis in 10.3 of this specification.

10.3.6.1 This alternative method is very dependent on particle shape and is only recommended for processes that are stable ¢
that have regular spherical type shape particles. Also, it is recommended that each manufacturing processor do an analysis
determine their own correlation.

10.4 Water Content

10.4.1 Significance and Use The presence of an excessive amount of water in PTFE resin has a significant adverse effect upon
the processing characteristics of the resin and the quality of products made using the resin. A sample of PTFE resin of know
weight is dried in a vacuum oven in a tared aluminum weighing dish. When the resin is dry, it is removed from the oven, placed
in a desiccator, allowed to cool, and then reweighed. Water content is calculated from the weight lost during drying.

Note 98—If volatiles other than water are suspected, use the alternative method described in 10.4.6.

10.4.2 Apparatus

10.4.2.1 Balance,capable of weighing to the nearest 0.0001 g.

10.4.2.2Vacuum Oven.

10.4.2.3 Aluminum Weighing Dishesyith lids.

10.4.3 Procedure(see Note-9 8)—Wash the aluminum weighing dishes with water and rinse with acetone. When the acetone
has evaporated from the dishes, dry them thoroughly in an oven at 50 te-80°C ( [122 te 176°F)], then store in a desiccator unti
ready for use. Obtain the tare weight, B, of an aluminum weighing dish, plus lid, to the nearest 0.0001 g. Place 35 to 40 g of PTFE
resin in the tared aluminum weighing dish and record the weight (including lid), A, to the nearest 0.0001 g (see-Note 10). 9). Dry
to constant weight in a vacuum oven [ (635 mm-(25--> Hg] [25 in.] Hg) at 150°C ( [302°F)], with the dish lid removed. Remove
the dish from the oven, replace the lid on the weighing dish, and allow to cool in the desiccator for at least 30 min. Reweigh the
dish (plus the resin and lid), C, and calculate the weight loss.

NoTe $09—Select one sample from each group of samples and run duplicate moisture determinations on it. If the difference between the duplicat
results exceeds 0.01 percentage points, the entire group of samples must be run over.

Note 120—When a group of samples is run at the same time, it is good practice to place the lids from the weighing dishes directly under their
corresponding dishes while the samples are drying in the oven. This eliminates the possibility of introducing errors in the tare weights. Ajab, overn
drying in a circulating air oven may be used if the data can be shown to be equivalent to those obtained with the above procedure.

10.4.4 Calculation— Calculate the water content as follows:
water content, % (A—C)/(A—B)x100

11
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= weight of resin, dish, and lid, g
= weight of dish and lid, g, and
= weight of resin, dish, and lid after drying, g.

10.4.5 Precision and Bias-The precision of this test is£0.0063 percentage points (two sigma limits). Since there is no
accepted reference material suitable for determining the bias for this test, no statement on bias is being made.

10.4.6 Alternative Method for Determination of Water Content by Karl Fischer Reagent

8

10.4.6.1 Weigh 35- 1 g of resin into a glass-stoppered flask containing about 50 mL of pretitrated methanol. Shake to mix with
a swirling motion for a few minutes. Titrate with standardized Karl Fischer Redgert visual or electrometric end point.

10.5 Standard Specific Gravity (SSG)

10.5.1 Significance and UseThe specific gravity of an article made from a PTFE resin is affected both by the particular resin
used and by the way the resin is processed. Therefore, a test method that measures the specific gravity of an article prepared i
a precisely defined way provides valuable resin characterization data. The specific gravity of a specimen of PTFE resin prepared
in accordance with all of the requirements of 9.2.3.1 defines the SSG for that resin specimen.

10.5.2 Procedure

10.5.2.1 Determine, in accordance with-16-5-2-2-6+16:5.2.3, 10.5.2.2, the specific gravity of specimens prepared in 9.2.3.1.

10.5.2.2 Make specific gravity determinations in accordance with the procedures described in Test Methods D 792, Method A.
Add two drops of awettlng age’r?tto the water |n order to reduce the surface tensmn and ensure complete Wettlng of the spemmen

10.6 Thermal Instability Index (TII}

10.6.1 Significance and UseThe TII gives an indication of how a resin resists degradation during extended periods of heating
at sintering temperatures. This test method compares the SSG of a resin (determined in 10.5) to its extended specific gravity
(determined here). Specimens used to determine ESG are identical to those used to determine SSG, except for the differences i
thermal history described in 9.2.3. The specific gravity of a specimen of PTFE resin prepared in accordance with all of the
requirements of 9.2.3.2 defines the ESG for that resin specimen.

10.6.2 Procedure—Determine, in accordance with-16:-5-2-2-6+-16:5.2.3, 10.5.2.2, the specific gravity of specimens prepared in
9.2.3.2.

10.6.3 Calculation— Calculate the thermal instability index (TIl) as follows:

Tl =(ESG—SSGX1000

10.7 Tensile Properties

10.7.1 Procedure—Cut five tensile specimens from the disk prepared in accordance with all of the requirements of 9.1.3, using
the microtensile die described in Fig.*8Determine the tensile strength in accordance with the procedures described in Test
Method D 638, except that the initial jaw separation shall be 22013 mm-([0.875+ 0.005 in:)], and the speed of testing shall
be 50 mm-( [2 in:)]/min. Clamp the specimen with essentially equal lengths in each jaw. Determine elongation at break from the
chart, expressed as a percentage of the initial jaw separation.

10.7.2 Precision and Bias-A precision and bias statement for use with this procedure is under development and will be
included when it has been approved by the balloting process.

10.8 Extrusion Pressure

10.8.1 Significance and UseProcessing of the PTFE resins covered by this specification normally involves “paste extrusion”
of a blend of the resin with a volatile liquid, as indicated in 1.1. The pressure that must be applied to such a blend to extrude it
is affected by several processing conditions which include the nature and amount of deformation imparted to the blend during
extrusion (usually characterized by the reduction ratio), the type and amount of liquid used, and the extrusion temperature. When
such a blend is extruded under well-defined processing conditions, the pressure required to affect extrusion (extrusion pressure)
provides significant characteristic information about the resin itself.

10.8.2 Apparatustegtivatent-apparatus-may-be-substituted): Recommended apparatus:

10.8.2.1 Paste ExtruderKig. 9 —One paste extruder thatmay be is used is a vertically disposed, breech-loading extruder with
a 32-mm-([1.26 in.)] inside diameter extrusion cylinder. The barrel length is approximately 3865 mm ¢[12 in.)], which is not critical

wmmmmmloor

8 Details of this method are found in Mitchell, J., Jr. and Smith, D. M. “Aquametry,” 2nd Ed., published by Interscience Publishers, Inc., New Ye@38\ L I1Y7.
9

2 See-the- ASTMFerm-and-Style-Manruakvailable
o Karl Flscher Reagent (Catalog No So-K- 3) is avallable ffem—A—SiFM—Headeraarters the Flscher S<:|ent|f|c Co,, Plttsburgh PA.

10

Hms—pufpese
19Examples of suitable wetting agents are “Glim” detergent, B. J. Babhbitt, Inc., “Joy” detergent, Proctor and Gamble, Inc; and “Triton” X-100, Rdhss &al
1 A+Syntrenceniroler—Fype-SER1B, steel rule type of die, available frem-FME-Corp--aderess-as-shewn-r-Feetnote 10, Admiral Steel Rule Die oa83A\Railr
Garden City Park, NY 11040, has been found satisfactory for this purpose. An international source is Stansvormenfabriek Veryloet B. V., P@&#nisl®2g, 15, 3350
AE Papendrecht, Holland.

12
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so long as it will hold enough lubricated resin to extrude for about 5 min. The ram is 32 mm ( [1.26 in.)] outside diameter, with
a ring groove near its free end to hold an O-ring that makes a tight seal between the ram and extruder cylinder. The extruder |
equipped with devices for sensing and recording pressure on the face of the ram. The range of the pressure sensing device skt
be greater than 70 MPa ( [10 000 psi)]. Temperature-controlling equipment maintains the extrudet &f@G0A system
(hydraulic or screw) drives the ram at a speed of about 18 mm/min ([0.7 in./min)] to give an output rate of 19 g/min on a dry-resin
basis (about 23.5 g/min of lubricated resin) during the extrusion pressure test. The extruder also has a fast-speed drive (speed |
precisely controlled) to run the ram rapidly into the cylinder cavity prior to the extrusion pressure test. The extruder-die assembly
slides on tracks from under the ram to allow easy access for loading and cleaning the cylinder. An alternative muzzle-loaded pas
extruder-may shall be used which has a detachable die assembly. The die assembly is detached, a preformed charge of resir

inserted up into the cylinder and the die assembly is reattached.

10.8.2.2 Extrusion Dies Fig. 10 —Interchangeable extrusion dies, each having 30° included angles, give the desired reduction

ratios when dimensioned as follows:

13

Max. 20
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FIG. 9 Paste Extruder for Determining Extrusion Pressure

. . . 6
Reduction Ratio Die Orifice
(Inside Diameter), Land Length, Die Length,
mm [in. mm [in. mm [in.
100to 1 3.18[0.125 25.35[0.998 78.66 [3.0
400 to 1 1.59 [0.0625 4.780.188 61.06 [2.3
1600 to 1 0.79[0.0312 0.38 [0.015 58.15[2.2

I Note 121—Reduction ratio in this specification is the ratio of the cross-sectional area of the extruder cylinder to the cross-sectional area of the die.
This must not be confused with another definition wherein reduction ratio is the ratio of the cross-sectional area of the extruder cylinder to the
cross-sectional area of the sintered extrudate.

10.8.2.3 Miscellaneous ApparatasEquipment is needed for weighing, blending, conditioning (at 30°C) and preforming, as
well as extruded cleaning.

10.8.3 Procedure

10.8.3.1 Screen the dry resin through a 4.75-mm (No. 4) sieve onto a clean, dry, lint-free sheet of paper.

| 10.8.3.2 Transfer 20& 0.5 g of the screened resin to a clean, dry glass jar about 92-mm ( [3.625 in.)] in diameter
(approximately 1-L capacity) having an airtight closure, or into a V-blender of laboratory size.

14
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Reduction Ratio Die Orifice (Diameter) Land Length Die Length
100to 1 3.18 25.35 78.66
400 to 1 1.59 4.78 61.06

1600 to 1 0.79 0.38 58.15

Note—All dimensions are in millimetres.
FIG. 10 Extruder Die Assembly for Extrusion Pressure Apparatus

10.8.3.3 Determine the density of the lubricant, a kerosene-type hydrocarbontfidetiermine the density at 25°C using Test
Method D 4052, a commercial density meter that will give four significant figures for the déhsitya technically equivalent
procedure. Calculate the mass of lubricant required by multiplying the density by 60.00 mL. Add the calculatedasg of
the lubricant to the resin in the jar or blender. It is convenient to make this addition while the jar containing the powder is on a
balance that has a sensitivity at least as good asth@1 g required for the test. Avoid wetting the walls of the blending vessel
with the liquid as this impairs mixing. When a jar is used the-ig-should shall be taped in place to prevent loss of lubricant. Shake
the jar briefly to minimize the wetting of the jar wall with liquid.

10.8.3.4 Blend the mixture by placing the jar on rubber-coated mill rolls and rolling it at 30 r/min far2fin, by fastening
the jar to a windmill type blendét and blending for 26+ 1 min, or by blending the mixture in the V-blender for 455 min. If
a V-blender has been used, drop the resin from it into a jar of approximately 1-L capacity and seal the jar.

10.8.3.5 After blending, store the jar with its contents att30°C for a minimum of 2 h. A water bath has been found to be
satisfactory. This enables the lubricant to diffuse to the interior of individual particles and surfaces not reached during the blendin
process.

10.8.3.6 Place the proper extrusion die for the desired reduction ratio (given in 10.8.2.2) in the paste extruder.

10.8.3.7 Resin Preform- To preform the resin for the breech-loading paste extruder of 10.8.2.1, slide the extruder-die assembly
forward, mount a 32-mm_( [1.26-in.)] inside diameter extension tube about 616-mm—(24 in.) [24 in.] in length at the breech end

*Petaits of thismethod cambe
12 |sopar K, available from Exxon Co., has been foune-in-Mitch

NY-197+. satisfactory for this purpose.
13 H

- rom
13 A Mettler/Paar DMA 40 density meter has been found suitable for determining density-to-the-Fischer-Seientific-Ce--Pittsburgh, PA. required precision
L Examples-of

14 A Gilson spinning wheel mixer has been found suitab
*-106Rehm-and-Hass-€o. for this purpose.
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of the extruder cylinder. Quickly pour the lubricated resin through a funnel into the extension and force the resin into the extruder
cylinder with a tamping rod. Apply the force with hand pressure and a very slow, even stroke. To preform the resin for the
muzzle-loading paste extruder of 10.8.2.1, mount a 32-mm ( [1.26-in.)] inside diameter preforming tube about-636-mm (24 in.)
[24 in.] in length with its cross section resting against a flat, smooth surface. Quickly pour the lubricated resin through a funnel
into the tube and force the resin down in the tube. The force may be applied with a hydraulically controlled tamping device to
compact the resin with a slow, even stroke to a minimum of 690-kPa ( [160 psi)] on the resin. Remove the preform from the
preforming tube, insert the preform up into the cylinder of the extruder, and attach the die assembly.

10.8.3.8 Use the fast-speed drive to run the ram down into the cylinder cavity. When the first bit of beading emerges from the
orifice, stop the descent of the ram.

10.8.3.9 Immediately change to slow-speed drive, start the pressure-recording system, and extrude the lubricated resin at a rate
of 19.0=* 1.0 g/min (dry-resin basis).

10.8.3.10 Record the pressure developed at the face of the ram in contact with the resin in the cylinder as a function of time.
The extrusion pressure is the average pressure required to extrude the sample as measured between the third and fourth minute
of the extrusion.

10.8.4 Precision and Bias-The test precision and bias are to be determined by round-robin testing.

10.9 Stretching Void Index

10.9.1 Significance and Use This test method compares the unstrained specific gravity (USG) of a resin to its strained specific
gravity (strained SG). The specific gravity of a specimen of PTFE resin prepared in accordance with all of the requirements of 9.3
defines the USG for that resin specimen. The SVI gives one indication of the potential for induced void content of a solid fabricated
resin product in use. Such void content may contribute to a susceptibility to the formation of cracks and failures under conditions
of extreme stretching and stress or in some environments when stressed. Similar failures have also been associated, at times, witl
improper processing techniques.

10.9.2 Procedure

10.9.2.1 Determine, in accordance with-10:5-2.2-6r10:5.2.3, 10.5.2.2, the specific gravity of specimens prepared in 9.3. This
is the USG for the specimen.

10.9.2.2 Cut tensile specimens from the disk prepared in 9.3 using the microtensile die shown in Fig. 10. Clamp the specimen
in a tensile testing machine with essentially equal lengths in each jaw. The initial jaw separation shall ke01R . Bm—
[0.5 = 0.005 in:)]. Strain the specimen at a constant rate of 5.0-mm ( [0.2 in.)]/min until it breaks. This strain rate and initial jaw
separation yield a strain rate of 40 %/min, based on the original gage length of the specimen. If elongation at break is less than
200 %, discard the result and repeat 10.9.2.2.

10.9.2.3 Cut off a portion of the stretched part of the specimen. Determine, in accordanee-with-10-5-2.2-er 10.5.2.3, 10.5.2.2,
the specific gravity of this strained specimen (strained SG).

10.9.3 Calculation— Calculate the stretching void inde$Y)) as follows:

SVI=(USG- strainedSG <1000

11. Inspection

11.1 Inspection and certification of the material supplied with reference to this specification shall be for conformance to the
requirements specified herein.

11.2 Lot-acceptance inspection shall be the basis on which acceptance or rejection of the lot is made. The lot-acceptance
inspection shall consist of the following:

11.2.1 Bulk density,

11.2.2 Particle-size,

1123 Water-content, size, and

11.2:43 Melting point.

11.3 Periodic check inspection with reference to a specification shall consist of the tests for all requirements of the material
under the specification. Inspection frequency shall be adequate to ensure the material is certifiable in accordance with 11.4.

11.4 Certification shall be that the material was manufactured by a process in statistical control, sampled, tested and inspected
in accordance with this classification system, and that the average values for the lot meet the requirements of the specification (line
callout).

11.5 Areport of test results shall be furnished when requested. The report shall consist of results of the lot-acceptance inspection
for the shipment and the results of the most recent periodic-check inspection.

rted to the
plier may

43—Packaging and Package Marking
132.1 Packaging—The resin shall be packaged in standard commercial containers so constructed as to ensure acceptance by

16
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common or other carriers for safe transportation to the point of delivery, unless otherwise specified in the contract or order.
132.2 Package Marking— Shipping containers shall be marked with the name of the resin, type, and quantity contained therein.
132.3 All packing, packaging, and marking provisions of Practice D 3892 shall apply to this specification.

143. Keywords
143.1 coagulated dispersion polytetrafluoroethylene; fluoropolymers; polytetrafluoroethylene; PTFE

SUPPLEMENTARY REQUIREMENTS

The following supplementary requirements shall apply only when specified by the purchaser in the
contract or order.

S1. Ordering Informatior—The purchase order should state this ASTM designation and year of issue, and which type, grade,
and class is desired.

APPENDIX
(Nonmandatory Information)

X1. EXPANSION TEST FOR EXTRUDED TUBING

X1.1 Significance and Use

X1.1.1 Processing of the PTFE resins covered by this specification almost always includes extrusion of a blend of the resin witt
a volatile liquid. The quality of the extrudate is affected by several processing conditions which include the nature and amount of
deformation imparted during extrusion, the type of resin, the type and amount of liquid used, and the extrusion temperature. Whe
the blend is extruded into a tube under well-defined processing conditions, characterization of the resultant tube using suitable te
procedures provides significant characteristic information about the resin.

X1.2 Apparatus

X1.2.1 Use the extruder shown in Fig. 8 and described in 10.8.2.1 (or equivalent apparatus), except that a guide tube whic
extends through the center of the ram and into the die is attached to the hydraulic cylinder and a mandrel tip is screwed onto thi
guide tube. The guide tube has an outside diameter of 15 mm ( [0:59 in.)], and the mandrel tip has an outside diameter of 0.4 mr
{[0.016 in3)] over a land length of 0.4 mm. When used in combination with the 0.8-mm ( [0.031-in.)] orifice given in 10.8.2.2,
a reduction ratio of 1600 to 1 is produced. This setup will yield a sintered tube with an outside diameter of about-6.76 mm ( [0.03
in.)], and an inside diameter of about 0.4 mm.

X1.2.2 Use the miscellaneous apparatus described in 10.8.2.3.

X1.3 Procedure

X1.3.1 The procedure is as given in 10.8.3, except that preforming is done in a separate mold shell having a-31.6-mm |
[1.245-in7)] inside diameter, and fitted with a central die rod having the same diameter as the extruder guide tube and suitable er
plugs. Pour the lubricated resin into one end of the vertical preform mold, and tap the side of the mold shell to level the resin. Plac
the top mold plug in the mold, and apply a minimum pressure of 696-kPa ( [100 psi)] to the resin.

X1.3.2 Remove the preform from the mold and wrap in aluminum foil for 4 h. This is to provide uniform distribution of
lubricant within the preform.

X1.3.3 When the extruder is ready for extrusion, unwrap the preform and quickly insert it into the extruder cylinder over the
guide tube. Attach the mandrel tip to the guide tube, then close the extruder cylinder and attach the die assembly.

X1.3.4 Proceed in accordance with 10.8.3.8 and 10.8.3.9. Pass the extruded tubing vertically downward through an electricall
heated air oven designed to produce a higher temperature in the lower half of the oven than in the upper half. The-ubricant shoul
be is vaporized in the upper half of the oven at about 120 to 150°C ( [248 to 302°F)]. Adjust the temperature in the lower half
of the oven so that the tubing passing through it is in the gel (completely transparent) for about 386-mm (4 in.). [4 in.]. As the
tubing emerges from the oven it is allowed to cool in air, and is then coiled on a suitable spool.

X1.3.5 Connect one end of the extruded tubing to a source of nitrogen-that can shall apply at least-345-kPa ( [50-psi)] interna
pressure to the tubing. Make sure that there is at least-35-m-(50 ft) [50 ft] of tubing. Clamp the free end of the tubing and push
it through a heated glass tube having an inside diameter of 1.65 mm ( [0.665 in.)]. Apply 345-kPa pressure to the PTFE tubing
and move the PTFE tubing through the heated glass tube at a rate that allows the PTFE tubing to reach-340°C (644°F) [644°F
in the last 75 to 100 mm~(3 [3 to 4 in.)] of the glass tube (that is, the PTFE tubing becomes transparent). As the PTFE tubing
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| becomes transparent-it-sheute-expand expands against the inner surface of the glass tube. If this does not occur, increase th
nitrogen pressure slowly until expansion occurs.
X1.3.6 As the expanded tubing emerges from the glass tube allow it to cool in air and coil it up on a suitable spool. If a flaw
appears and the expanded tubing loses nitrogen pressure, clamp off the tubing downstream of the flaw and continue.
X1.3.7 The expanded tubing is inspected visually for flaws and stretch marks.

Note X1.1—This test is not appropriate for all resins.

SUMMARY OF CHANGES

Sinee

This section identifies the-dastissue,-Committee-BD-20-has-identified the location of selected changes to this
specification. For the convenience of the user, Committee D20 has highlighted those changes that may impact
the use of this specification. This section also includes descriptions of the changes or reasons for the changes,
or both.

D 4895 — 04:

(1) Changed the text of 1.2.

(2) Deleted D 638M, E 380 and D 1505.

(3) Added D 638 and IEEE/ASTM Sl 10to 2.1

(4) Changed “may” to “shall” in 4.2, 9.1.2, Note 6, 9.2.2, 9.3.2, 10.1.3, 10.8.2, 10.8.2.1.

(5) Changed “can” to “shall” in 4.2, Note 4, 9.2.2, 9.3.2, 10.2.5, Footnote 12, X1.3.5.

(6) Changed “should” to “shall” in 4.2, 9.1.1, Note 3, Note 4, 9.2.1, 10.1.3, 10.8.3.3, X1.3.4.

(7) Changed “may be” to “is” in 10.3.1.

(8) Deleted text in 7.1 and replaced with: “Sampling shall be statistically adequate to satisfy the requirements in Section 11.”
(9) Deleted 7.2.

(10) Added 10.3.6 and 10.3.6.1.

(11) Deleted 10.5.2.3.

(12) Deleted 11.2.3: “Water Content.”

(13) Deleted second sentence in 11.3: “Inspection frequency shall be...”

(14) Deleted 11.4.

(15) Deleted “Rejection and Rehearing” section.

D 4895 —98:

(1) Added reference to Practice E 29 to 2.1.

(2) Changed the definition dbt in 3.2.3.

(3) Added 6.3 and 6.3.1 to clarify the use of test data and specification data in this test method.
(4) Deleted reference to Practice D 1898 in 7.1 and replaced with appropriate wording to conform to Guide D 5740.
(5) Added new Sections 11.1 through 11.4 to conform to Guide D 5740.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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