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A Compilation and Evaluation of Mechanical, Thermal, and Electrical
Properties of Selected Polymers

R. E. Schramm, A. F. Clark, and R. P. Reed

This compilation abstracts original experimental data on the mechanical, thermal, and electrical
properties of six commercially available polymers. After an extensive review of the open literature.
all available data were collected together in graphical and tabular form along with material charac-
terization, experimental method, and reference to the original publication. The data are also sum-
marized and a brief description of each polymer is included.

Key words: Compilation; electrical properties; mechanical properties; plastics; polymers; thermal

properties.

1. Introduction

Polymers are widely used in virtually all aspects of the
modern world. In both scientific and nonscientific fields,
reliable property data are needed by designers, manufacturers,
and research personnel, but they are widespread and scattered
throughout the technical literature (many are only published
in final reports to sponsoring agencies and do not appear in
the open literature). There is a strong need to correlate and
critically evaluate these data and compile them into a ready
reference. To fill this need and to be able to identify data
gaps in the technical literature, we have undertaken this com-
pilation and critical evaluation of the mechanical, thermal,
and electrical properties of a selected group of the more com-
mon types of polymers.

A. The Polymers

Natural and artificial polymers were studied as early as the
1860’s but it wasn’t until Staudinger in 1920 proposed the
chain model that we began to understand them. This model
wasn’t widely accepted until the late 1930’s and it took about
twenty more years to develop the technical expertise that has
led to the burgeoning use of polymers in the last decade.

There are many good texts to aid in understanding the
polymer physical properties and their behavior (which we
have compiled here) and we shall make no attempt to generate
another. These texts and several good review articles are
listed as references to this introduction. Perhaps two of the
texts should be mentioned: Flory 1953, seems to be the source
f most of the commonly accepted definitions, and the other,
Billmeyer 1962, is a good, general first reference for someone
with little understanding of polymers.

The polymers whose data are compiled are (with their
abbreviations) :

1. Polytetrafluoroethylene (TFE)

and its copolymer with

— Hexafluoropropylene (FEP)
2. Polychlorotrifluoroethylene (CTFE)
3. Polyethylene terephthalate (PET)
4. Polypyromellitimide (PPMI)
5. Polyparaxylylene (PPX)
6. Polycarbonate (PC)

These were chosen as representative of the most commonly
used structural and film polymers at low temperatures and
are by no means complete. Generally, copolymers were
avoided because the properties depend strongly on the propor-
tions of the two polymers. An exception was made for the

widely used FEP.

B. The Properties

We have compiled the physical properties that are neces-
sary for good applications design, including virtually all of
the bulk mechanical, thermal and electrical properties. We
ha\:e neglected some properties, such as the surface electrical
resistivity, which are not inherent properties of the bulk
material but dependent on the surface state and environment

of a particular application. We have also ignored viscosity
and other liquid properties since these are not applicable to
structural use.

Temperature was chosen as the primary variable but other
parameters have been plotted where useful and available, such
as the dielectric loss tangent versus frequency. Most of the
polymers are frequently used in radiation fields and conse-
quently, a considerable amount of data have been accumulated
on radiation effects. These have been included. Other special
environmental conditions have usually been ignored. Test
temperatures were noted when stated in the original paper;
when not specified, it was assumed that the test was conducted
at room temperature.

The mechanical properties which have been included in
this compilation are:

Stress-Strain Relation
Elongation

Tensile and Yield Strength
Compressive Strength
Shear Strength
Flexural Strength
Impact Energy
Young’s Modulus
Compressive Modulus
Shear Modulus

Bulk Modulus
Flexural Modulus
Secant Modulus
Toughness

Internal Friction
Fatigue

Creep

Stress Relaxation
Hardness

Poisson’s Ratio

The thermal properties included are:

Expansion
Diffusivity
Specific Heat
Conductivity

The electrical properties included are:

Dielectric Loss Tangent
Dielectric Constant
Volume Resistivity
Dielectric Strength

The diffusivity is directly related to the specific heat, con-
ductivity, and density but these properties are so commonly
used independently that they have all been included. The
expansion was plotted rather than the expansivity or expansion
coefficient because it represents the actual measurement and
is most sought for design considerations. The two funda-
mental ac and two dc properties have been included. The
other properties can be derived from these or are not bulk
properties.



The units used are those in widespread use in the U.S,,
such as psi or volts mil-. Where no universal acceptance is
manifest, we have converted to SI (Systéme Internationale)
units to encourage international uniformity. On all stress
graphs an auxiliary scale in dynes cm™ is included where 1
dyne cm?=0.1 N/m (pascal). Section 4 lists other con-
version facts between units.

C. Structure of the Compilation

The data are arranged in units according to polymer in the
following order:

Polytetrafluoroethylene TFE
and its copolymer with
—hexafluoropropylene ~ FEP

Polychlorotrifluoroethylene CTFE

Polyethylene terephthalate PET
Polypyromellitimide PPMI
Polyparaxylylene PPX
Polycarbonate PC

Each unit is introduced by a brief section describing its
structure and general properties, its common applications,
and a list of the trade names that occur in the articles ab-
stracted for this compilation.

The data are presented graphically with each reference
indicated on the graph. Common coordinate scales are used
where possible for easy comparison between graphs. Beneath
each graph is a table listing the references, any material
identification given, and a brief summary of the specimen
description and the experimental conditions given in the
reference. If test or material information is not presented
in these tables, it should be assumed that the information was
not provided by the investigators in their report. Single point
data that are not best presented on a graph are summarized in
tables at the end of each mechanical, thermal, or electrical
properties section. The references are listed alphabetically by
first author at the end of these sections.

There are many variables in the preparation of these
polymers that significantly affect their physical properties.
The average molecular weight and the molecular weight dis-
tribution, the degree of crystallinity, the degree and direction
of orientation are all affected by a specimen’s thermal and
mechanical history and may significantly alter its physical
properties. Because of this and the fact that there are no
industry-wide standards for chemical purity or uniformity of
preparation techniques, a “best value” for each of the properties
is sometimes difficult. In many cases, the data from different
sources closely overlap and for these we have generated
average value plots. These curves have been collected together
in section 5, and are intended for quick reference and com-
parison of polymers. If accuracy is of interest to the user, he
is advised to choose the data from those experimental condi-
tions and specimen history closest to his own application.

In any compilation of this size there are undoubtedly
valuable references which have been overlooked. For this the
authors apologize. We have, however, collected, reviewed, or
abstracted over 2000 references and have, to the best of our
knowledge, covered all of the open literature up to and in-
cluding the year 1971.

Included in the summary presented for each polymer is a
list of the trade names which appeared in the papers com-
piled. These lists relate the common trade names to the less
common generic identification used for each polymer. Trade
names also appear in the tables describing material and ex-
perimental techniques. These are included to characterize
accurately these conditions. The use of these trade names in
no way implies endorsement or approval by NBS. It is to be
further understood that there is no judgment made on the
relative merits of the commercial products listed herein.
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2. Definitions
A. Mechanical Properties

1. Stress-strain

Definition: The stress-strain diagram is a plot of applied
strain (e) versus the resulting stress (o); 2 typical
examples are shown in figure 1. Stress or engineering
stress (o) is the applied force (F) divided by the
original area (A) of the sample; true stress (o) is the
applied load divided by the instantaneous area (A.).
Strain or engineering strain (¢) is the change in sam-
ple length (AL) divided by the original length (L);
true strain (er) is fdL/L. Unless otherwise specified, the
reported data were obtained on specimens under tension;
measurements made under compression or torsion are
so identified.

In all the diagrams presented here, an X terminating
a stress-strain curve signifies fracture, while a O ter-
minating a stress-strain curve indicates either no
fracture or uncertainty as to whether fracture did occur
prior to the completion of measurement.

Formulae:

o=F/A
e=AL/L

ar=F/Ac
er=fdL/L
Units:

o has units of psi; . is dimensionless.
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FIGURE 1

Elongation

Definition: Elongation is the plastic deformation, AL/L,
which a sample exhibits in the process of being broken
in tension (¢ and e in fig. 1).

Formula: Elongation=AL(plastic) /L, where AL is
the change of specimen length within a gage length, L.
Unit: Elongation is dimensionless.

Strength

Definitions:

Tensile strength (TS) is the maximum engineering
stress endured by a specimen in tension (C and D in
fig. 1). To compute it, the maximum load is divided by
the original cross-sectional area.

Yield strength (YS) is the engineering stress at
which a sample has undergone some small plastic de-
formation (e.g., 0.2%, A in fig. 1); this plastic strain
is the yield offset (yd. off) and is noted when specified
in the original report. Some authors identify the point
at which the stress first starts to decrease as the yield
strength (B and D in fig. 1), while as many fail to
define their yield strength at all.

Breaking strength is the engineering stress at the
time of fracture (C and E in fig. 1).

Compressive strength is the maximum engineering
stress endured by a specimen in compression.

Shear strength is the maximum engineering stress
endured by a specimen in shear or torsion.

Flexural strength is the maximum engineering stress
Fndured by a specimen flexing due to a perpendicular
orce.

Formula: Strength=F/A
Unit: psi

Impact strength

Definition: Impact strength is a measure of the relative
susceptibility to fracture by shock loading. There are
two standard types of test: In the Izod type of test,
the notched sample is broken by a single hammer blow
delivered at a fixed distance from the edge of the
speciman clamp. In the Charpy type test, the sample
(notched or plain) is broken by a single hammer blow
delivered midway between two specimen supports. The

results of impact tests have only relative value, and the
two types cannot be directly compared.

Formula: Impact strength=Energy absorbed/distance
from bottom of notch to back of sample.

Units ft.-lb. in~? of notch

Impact energy

Definition: Impact energy is the energy absorbed in
fracturing a sample by an impact blow.

Unit: ft.-1b.
Modulus

Definitions:

Young’s modulus (also called elastic modulus or
modulus of elasticity) is the slope of the initial straight
line portion of the stress-strain curve measured in
tension (dotted lines in fig. 1).

Compressive modulus is Young’s modulus measured
in compression.

Sonic modulus is Young’s modulus determined by
measuring the velocity of sound through the specimen.
Formula: Sonic Modulus = (velocity of sound)? X density

Shear modulus (also called the modulus of rigidity)
is the slope of the initial straight line portion of the
shear stress-shear strain curve.

Bulk modulus (reciprocal of the compressibility) is
the proportionality constant between the change in pres-
sure (AP) applied to a sample and its change in volume
(AV).

Formula: Bulk modulus= — AP/AV/V

Flexural modulus is Young’s modulus determined
while flexing the sample with a perpendicular force.

Secant modulus is the stress required to produce a
given strain (e.g., 1% ) divided by that strain.

Formula: In general: Modulus:%g

Unit: psi

Toughness

Definition: Toughness is a measure of the energy re-
quired to strain a sample to fracture; in tension or com-
pression, it is the area under the stress-strain curve, in
impact it is the energy absorbed.

Unit: ft.-lb. in—?

Internal friction

Definition: Internal friction is a measure of the me-
chanical losses which occur in the test sample. The
logarithmic decrement (8) measures the wave damping
of a free oscillator, and the damping factor (Q~') is
calculated for a forced oscillator. Internal friction is the
mechanical analog of the dielectric loss tangent.

u .
Formula: 8=In ubl where u, and u, are the amplitudes
2

of successive oscillations.

W2 w .
Q= 1 where v, and o, are frequencies
wo

above and below the resonant frequency, w,, at which the
amplitude is reduced by a factor of \/;—
When 8<1, §==Q* but this condition does not hold

when the losses are large, as in these polymers [see
Cottrell, A. H., The Mechanical Properties of Matter,
(John Wiley & Sons, Inc., New York, 1964) pp. 172-
178].

Units: 8 and Q! are dimensionless.

Fatigue

Definition: Fatigue is the gradual failure of a sample
under cyclical application of a constant stress or strain.
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10.

11.

12.

13.

Creep

Definition: Creep is the increase of strain with time in a
sample subjected to a constant stress.

Stress relaxation

Definition: Stress relaxation is the decrease of stress
with time in a sample subjected to a constant strain.

Hardness

Definition: Hardness is a measure of the relative difhi-
culty with which a permanent indentation is made in the
surface of a sample. Several systems, often with various
scales, are in use, e.g., Rockwell, Brinnel, and Shore.

Poisson’s ratio

Definition: Poisson’s ratio (u) is the ratio of the trans-
verse contraction to longitudinal extension of a sample
under uniaxial stress.

Formula: p=—¢l/¢
Unit: Poisson’s ratio is dimensionless.

B. Thermal Properties

Expansion

Definition: The thermal expansion, AL/L, is the total
length change from a reference temperature to a given
temperature divided by the length at the reference tem-
perature. Room temperature, 295 K (22 C or 72 F), is
commonly used as the reference temperature. The expan-
sivity or expansion coefficient, o, is the temperature
derivative of the thermal expansion.

Formulae:
A_IL_LT—Lzss
L - L295
_d (AL\_ 1 dL
=g (T )=1w &
Units: AL

L is dimensionless; g has units of K

Diffusivity

Definition: The diffusivity, a, is a measure of the ra-
pidity with which a sample reaches thermal equilibrium
after a temperature disturbance. It is defined as the ratio
of the thermal conductivity, A, to the density, p, and
specific heat, C,,.

Formula:

Unit: cm? s?

Specific Heat

Definition: The specific heat, C,, is the amount of energy
required to raise a unit mass of the material one unit
of temperature at constant pressure. The integral of the
specific heat over a temperature range T, to T, is the
enthalpy, #, a measure of the heat energy required to
raise a unit mass from 7', to T’.

Formula

Ty
H= / CydT
T
Unit: J gt K~

4. Thermal Conductivity

Definition: The thermal conductivity, A, is a measure of
ease with which heat energy can be transmitted through
a material. It is the coeficient that relates the heat flow,
dQ/dt, to the driving temperature gradient, dT/dx, and
the area, 4.

Formula:

dQ _ dT
o =M

Unit: Wm K™

C. Electrical Properties

Dielectric Loss Tangent and

Dielectric Constant

Definition: The dielectric constant, ¢, of a material can
be defined as the ratio of the capacitance of a capacitor
filled with the material to one containing a vacuum,
and is always greater than one. ¢ is also referred to as
the relative dielectric constant, dielectric coefficient, spe-
cific inductive capacity, and relative permittivity. All
polymers are dielectric materials in that they are good
insulators. In addition, most polymers are polar due to
their asymmetric molecular charge distributions and
these polar molecules tend to line up when an electric
field is applied. If the applied electric field is alternating
the dielectric constant is broken up into an immedi-
ately responding part, ¢;, due to the small realignment of
the electrons and a lagging part, e, due to the viscous
resistance to the small rotation of the polar molecules.
The ratio of these two, e»/e;, represents the tangent of
the phase angle by which the net polarization lags the
applied a.c. field and is indicative of a power loss. This
angle, , is called the loss angle. The tangent of the angle,
tan 8, is the dielectric loss tangent or dissipation fac-
tor. e is frequently displayed in complex notation with
€=¢1 — leg.

Formulae:

€= Cdiel/cvar.
tan §=e,/¢;
Units: Both € and tan 8§ are dimensionless.

Volume Resistivity

Definition: The volume resistivity, p, represents the re-
sistance of a material, R, to the passage of electrical
current, I, when subject to an applied electric potential,
V. The resistance of a specimen is normalized by its
area, 4, and length, L, to make the resistivity inde-
pendent of specimen size.

Formula:
V=IR
p=RA/L
Unit: Qcm
Dielectric Strength

Definition: The dielectric strength, D.S., is the maximum
voltage attainable before a material breaks down per-
mitting an ionized path for conduction directly through
it.

Unit: V mil™!



3. Abbreviations and Symbols

A = angstrom
ac= alternating current
approx — approximately
ASTM = American Society for Testing Materials
atm= atmosphere
av = average
BTU = British thermal unit
C= Centigrade
cal = calorie
cm= centimeter
C,= specific heat
crys = crystallinity
dc = direct current
diam = diameter
D.S. = dielectric strength
E = Young’s modulus
F = Fahrenheit

ft= foot
g= gram
GL = gage length
h = hour
Hz = hertz
in= inch
irrad = irradiated
J=joule
K = Kelvin
kg = kilogram
kcal = kilocalorie
l=length
Ib= pound

In = natural logarithm (base e)
log = common logarithm (base 10)
long. = longitudinal
m = meter
max = maximum
min = minimum or minute
mm = millimeter

N = newton
nvt= total number of thermal neutrons striking an
area of 1 cm® oriented in any direction in ¢
seconds
Ppm = parts per million
psi= pounds per square inch
Q' = damping factor
Red Sec = reduced section
rel hum = relative humidity

s = second
spd = speed
sp gr = specific gravity
t= thickness

tan 8 = dielectric loss tangent
temp = temperature
T, = glass transition temperature
trans = transverse
TS = tensil strength
unirrad = unirradiated

V= volt
W = watt
w= width

xhd = cross head
Xsec area = cross sectional area
yd off = yield offset
YS = yield strength
a = diffusivity
AL/L = thermal expansion, change in length divided
by the original length
e= strain or dielectric constant
€= strain rate
A= thermal conductivity
p = volume resistivity
o= standard deviation or stress
Q= ohm
|| = parallel
| = perpendicular

4. Unit Conversions

1psi= 6.89%10° Nm

6.89 < 10* dyne cm™
7.03 x 10 kg mm*
5.66 X 10~° g denier~* (Dacron)

1 mil= 0.001 in

1Jg*= 0.239 BTU (Ib °F)-*
0.239 cal gt K
1WmK'= 239%x10%cal cm™* s K!
0.577 BTU ft* h* °F
6.93 BTU in ft2 h-! °F-1
0.862 kcal m™ °C?
1Qcm= 6.02x10%Q ml ft

1V mil™=394 V cm™

39.4V mm™
lem?s?= 0.155in2s?

1rad=100erg g






S. Summary of Property Data
Compiled for Each Polymer
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6. Polytetrafluoroethylene (TFE) and its Copolymer with Hexafluoropropylene (FEP)

A. Summary

Polytetrafluoroethylene is a highly crystalline and orientable polymer consisting of ~CF.~CF.— chains involving the very
strong C-F bonds. Because of this, it has little or no crosslinking or branching resulting in a stiff and slippery material which is
inert to almost all chemical attack, is insoluble, and has a high melting point. Because of its high symmetry and tight bonding it
has excellent electrical properties and has one of the lowest dielectric loss tangents known. Powder and sinter techniques are pri-
marily used for its fabrication for applications utilizing its excellent toughness, electrical properties, heat resistance and low
frictional coefficient. The low frictional coefficient enhances its use in gasket and bearing applications. Other applications are
for piping, sealing, electrical and thermal insulation, and as a liner and coating.

To aid in processing by the more conventional extrusion or injection modeling techniques, polytetrafluoroethylene is fre-
quently combined with hexafluoropropylene as a copolymer. This lowers the crystalline melting point to permit processing, but

has little effect on the rest of its properties.

Chemical Formula

Chemical Structure

Significant Properties:
Density (295 K)
Crystalline melting point
Molecular weight
Crystallinity
Approximate transition regions

Chemical resistance

Flammability

Tensile strength (295 K)

Thermal expansion coefficient (295 K)
Dielectric constant (10° Hz), (295 K)
Dielectric loss tangent (10° Hz), (295 K)

Trade names occurring in the references compiled:

2.1-2.3 gm cm™
600 K
~10°-10°
45-98 percent
170-210 K, 290-320 K,
360-440 K
Highly inert
Very low

4,500 psi
1.5x10* K-
2.0

~10

Fluon, Fluoroplast-4, Halon, Heydeflon, Hostaflon, Polyflon, Teflon, Valflon, Zitex.

2.3-2.17 gm cm™
563 K

30-60 percent
180-260 K, 345-380 K

Highly inert
4,000 psi
1.2x10* K
2.1

~4x10~

19



B. Mechanical Properties (TFE)
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Sisman, Bopp (1951) Teflon Red Sec i=5.72 ¢cm, w = 1,27 ¢m; modified ASTM D 638-49T test procedure, Baldwin

Southwark testing machine, xhd spd = 0. 0021 cm s™% to a strain of 0,02 and then xhd spd =
0. 0085 ¢cm s”'; irrad in Hole 19 of ORNL reactor at 298-313 K, and in air, aged 7 days at
298+1 K and 50% 2%rel hum before testing.
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GL =5.08cm, w=1.27cm, t

with recording extensometer, ASTM D 638-49T test procedure, xhd spd

cm s to €= 0.02 and 0. 0085 cm s * after that; irrad by Oak Ridge National Labor-

atory Graphite Reactor.

MATERIAL IDENTIFICATION

Teflon, conditioned to 298 K and 50%

rel hum

INVESTIGATOR(S) (year)

Bopp, Sisman (1956)
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Newell (1958)

Teflon, 0.32 cm sheet stock.

ASTM D-638-42T test procedure; irrad by 1-10 bursts from Codiva assembly at Los Alamos.
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MATERIAL IDENTIFICATION
Hostaflon TF, sp gr = 2.14%0, 02,

Teflon sheet,
46 £27, crys

INVESTIGATOR(S) (year]
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton, Teflon 1, ram extruded, av sp gr = 35, 6x35. 6x0. 318 cm, ASTM D-1457-56T test procedure.

Chapman {1960, pt. 1) | 2.17, 60%2% crys, void content
<0, 3%, preform pressure = 2500 psi

lLaird, Cimprich, Teflon, sp gr 2.18 Red Sec £ - 5.08 ¢cm, w = 1.27 cm, t = 0,64 cm as per ASTM D 638-61T, Tinius Olsea
Kappler, Mason, Jr. 4L-400-2 tensile test machine, ¢ = 0, 0029 & 5 typical curve.
(19663
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= 2.2 cm, samples per ASTM D 1457-56T test procedure;

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

=0.16 cm, GL
0.083 cin s

STRAIN
2=7.5cm, t
xhd spd

, spgr =2.172;

MATERIAL IDENTIFICATION
cular weight: slow cooled, sp gr
2,262; quenched annealed 1 h at 543 K;
quenched in water, sp gr = 2,135

Powdered Heydeflon and Ftoroplast-4,
sintered at 653 K for 0.5 h; low mole-

cooled at 1. 6 K min

INVESTIGATOR(S) [year)

Gumbel (1963)
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EXPERIMENTAL CONDITIONS

U.85 crm s

ASTM D 412-517T tes! procedure for specimens with t =

xhd spd -

Instron,

SPECIMEN DESCRIPTION

54 cnig

2 x 2.

15,

STRAIN

0.102 cm; irrad by reactor in vacuum; av of 4 or 5 tests.

for specimens with t = 6,025 cm,
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MATERIAL IDENTIFICATION

Teflon 7
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INVESTIGATOR(S) (year)

Kerlin, Smith
(1964, Vol.
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INVESTIGATOR(S] (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Kerlin, Smith (1964, Teflon 7 Red Sec = 15.2 x 2. 54 cm; low force tensile tester used at room temp with ASTM D 882-56T
Vol I} test procedure, cryomethanical tester used at low temp with ASTM D-638-61T modified
test procedure; irrad by reactor in vacuum; av of 2 or 3 tests.
Smith {1963) Teflon t = 0,025 cm; modified ASTM D 882-61T test procedure, av temp = 335K,
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Weleff, Emmons Teflon Instron, xhd spd = 0.0021 cm s™'; exposed to gamma radiation and fast neutrons at
(1963) 20K.
Kerlin, Smith (1964, Teflon-7 Red Sec 5. 72x1. 27x0. 317 cm; Instron, xhd spd = 0.02]1 cm s™!, ASTM D-638-61T

Vol. II) test procedure, tested in liquid nitrogen; exposed Lo gamma radiation and fast neutrons.




TFE 6.5x10°

8 e o _ T
2 — 4x108
5 .
[} 4 44
S ]
x 1 ]
17 T
i 3 o
4+ 4 | 'g
= 4 »
Q o©
. % T A <
w THHTA T o ®
3 R RERASSaaRRsRinnl ]
o PR A Hih DR d
o AT T T T o
ERRERS +1 /1 Speerschneider (1962) 4 —_2 o
AN Jr j HTHTT TN
4 [ 1" unirrad k sl
pZs T 1.36 x108rad ,vacuum pKerlin (1966) 1 1]
> P % 8.7 x10%rad , air |
t t
Boaiss gilln z-—.j*‘z,t“u--i‘ gt B! IIWJ M.i L__F
) ; 4 44 |11 4 ) "‘7 T -
I — |
4 [
l TEESSt
]
\ ; 11 it 14 .
i ] IRERRSRESNANENES
t- - - b 4 T—J _l
an
1 444+
0 ——0
0 | 2 3 4 5 6
STRAIN
INVESTIGATOR(S] (year] MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Kerlin, Smith {1966) Teflon 7 t = 0,101 ¢cm; Instron, ASTM D 412-62T test procedure, Die A, xhd spd = 0.85 cm s
tested in air at 297 K; av of 4 or 5 specimens; irrad in vacuum and iir by Ground Test
Reactor at the Nuclear Aerospace Research Facility of Genzral Dynamics at Fort Worth.
Speerschneider, Li Produced from aqueous dispersion of Red Sec «=1.9¢m, w=0,5cm, t=0.2 cm; Instron, xhd spd = 0. 0042 cm s
{1962) Teflon 41-BX
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

irrad and

xhd spd = 0.0021 ¢ s

.cdrogen at 20K; av of 4 or 5 specimens; irrad by Ground Test Reaclor

1.27 ¢, t = 0,292 cmy
at the Nuclear Aercspace Research Facility of Gerieral Dynimics at Fort Worth.
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INVESTIGATOR(S) [year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS -

Kerlin, Smith (1966)

Teflon 7

Red Sec = 15.2 x 2.54 ¢m; Instron, ASTM D 882-61T test procedure, xhd spd = 0.85 cm s,
tested in air at 297 K; av of 4 or 5 specimens; irrad in vacuum and 1ir by Ground Test
Reaclor at the Nuclear Aerospace Research Facility of General Dynamics at Fort Worth,
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smith (1966)

Teflon 7

tested in air at 297 K; av of 4 or 5 specimens; irrad in vacuum and air by Grouad Test
Reactor at the Nuclear Aerospace Research Facility of General Dynamics 1t Fort Worth,

Red Sec = 15,2 x 2.54 cm; Instron, ASTM D 884611 test procedure, xhd spd = 0.85 cm s'],
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
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Results for intermediate temp and xhd spd also given.
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MATERIAL IDENTIFICATION

Halon G-80

INVESTIGATOR(S) (year)

Koo, Jones, Riddell,
O'Toole (1965)
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
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ASTM D t38-n1T test procedare,

MATERIAL IDENTIFICATION

Teflon

INVESTIGATOR(S) (year)

Lockheed-Teorgia Co.

i1963)
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Fluoroplast-4,

Ziling, Malinin (19¢5)
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Yamaguchi, Ota (1968)

Plate, strained prior to test ¢ =0.83 s}, tested at 293 K, 60% rel hum, tested and . to direction of prestrain.
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

to direction of prestrain.

Tested at 293 K, . and &

MATERIAL IDENTIFICATION

Plate, strained at 403 K prior to test

INVESTIGATOR(S) (year)

Yamaguchi, Ota (1968)
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Fae, Mears (leoe Teflon, extruded rod, diam = 1.27 cm ~= 1,27 ¢, diam (. 76; xhd spd  G.0042 cni 8T, neasurerents made an i high pressure
apparatus exerting a constant hydrostalic pressurc on the sample through a kerosene
mediurn, pressure noted.
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONBITIONS

Machined to diam = 0,38 cm, £=1,52 ¢cm; measurements made while the samples were under

a hydrostatic pressure transmitted through castor oil, xhd spd = 0. 00025 cm s~!, 300K,

pressure noted,

MATERIAL IDENTIFICATION

Teflon 6121, ram extruded rod, diam
1.27 cm, partially crystalline

INVESTIGATOR(S) (year)

Christiansen, Baer,
Radcliffe (1971)




3 TFE
65x10 T TTT ] ISRREAREREN! 117 T ]
+ ¢ 1 T 18888 BR B T
- btg -ttt + 4t 4 4 -4 a
w ; : J | !
‘ RS 1 ISERN 1
T 1 ! IR B | -]
IR R RERER R iy 8 .
SSSSESESEERESE NI Tt — 40 x10
R e R 4pdoe DIDTEINTE G A e
FETPENES (PN AP I SRS S e IR NS SRS
' v I 71
. - o B - + + :
s G SRR REIRES S . I - 4
EES 008000000 RS RRE RR N - e
B R R EERR H ' Vi 1 4
= R IR 4 v pbeqd -
SENARESEARREE REEE b
bbb by IERE I EE R R R 4444 T
PRPRR SPUR IR by f‘.s. ey i -
B RN SRR RER i
PEEERER ' IR FIR NN I N I ' 4 - B
[ IS PRI 1
RS BN 41— 30
[T IO S
DRI ) LR IR B
FPEN ISEP P o
i ieibeec it [3
. e i e o
‘@ - €
a vy B >
HIPIN IS SR I A
17 S D . -
17,3 e NP S g
W 30 w
o el 420
= B IS A I I fang
[72]
. ' HEIRE TN P w
| | . =
A .‘ ' [
BEI K e
- 303K : coret
20 293K
283 K .

341 K

303 K
293 K

— 10

1969)

283 K/ ety IREEEEE
et BEEES:
10 R B 341 K\ TS R RN
ceeepee 303 Kle=00037s"/ 11|t
Colr b NEeE R T
: IREOHSEDOE DURET SR & 283kl . ; ]
bovtddia oo pandd $o B R IR T IR SR ETRTEs SRUDEERREE SR SUN UK SR SRIRIY Gl e
. e I e e [N R IR EESRERIRAR
b4 . ' i R IRE RE ,HI IR NI NI e
- R i i i PR AR IR B 1 4
o Lt [SSSASERESEREEEEEREIEEEE NI RASRENOEEEEDEREEEE R I N

o
n

INVESTIGATOR(S] (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Koo, Andrews (1969)

Halon G-80, preformed at room temp
and 4000 psi, heated to 653K in 4 h,
held for 2 h, cooled through melting
point (600K) to 558K in 60 h, then cooled
to room temp at rate of 60K h™}', sp

gr = 2.169£0. 001, 60% crys (63% crys
by X-rays)

Microtensile specimens per ASTM DD-1708-66, Gl.: 2.3 cm; Instron, temp uniformity
to 20, 5K, xhd spd = 0. 0085, 0.085, and 0. &5 cm ™1 curves arc av of 4 tests.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Koo, Andrews (1969)

Halon G-80, preformed at room temp
and 4000 psi, heated to 653K in 3 h,
held for 2 h, then rapidly cooled in air,
sp gr = 2.136£0.001, 49% crys (54%
crys by X-rays)

Microtensile specimens per ASTM D-1708-66, GL = 2. 3 cm; Instron, temp uniformity
to #0, 5K, xhd spd = 0.0085, 0.085, and 0. 65 cm s™1; curves are av of 4 tests.
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

results at 298 and 373 K were

G, 00085 s

Red Sec 1.90 x 0.50 x 0.20 ¢n.; Instron, <

the same for mediuni and slow cooling.

MATERIAL IBENTIFICATION

Teflon 41-BX, cut with long narrow

bands containing fine

. band

strations

length, samples with 0.2 x 10 bands

quenched in ice water, samples with

0.4 x 50_bands cooled at 180K h™?,

samples with 1 x 100. bands cooled at

15K-h""

INVESTIGATOR(S) (year)

Speerschneider, Li

(1963)
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Lockheed-(eorgia Co.
(1965)

Teflon

ASTM D 638-61T test procedure, xhd spd = 0.0021 cm s},
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Koo, Jones, Riddell,
O'Toole (19651

Halon G-80

Xhd spd - 0.021 cm s~} except as noted.
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WWESHGITIIR[S] (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Lockheed-Cieorgia Co. | Teflon ASTM D 638-61T test procedure, xhd spd - 0.0021 cm s™!, irrad in vacuum, results nearly
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COMPRESSIVE STRAIN

EXPERIMENTAL CONDITIONS

conventional metallurgical test equipment

ASTM D-65-54 test procedure.,
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Ripperger (1958) Teflon, sp gr = 2.2 Diam = 5.08 cm, £ as noted, 3.56 cm diam hole bored along the axis; impaci loaded by a
0.83 kg Al projectile with a nominal speed of 57.8 m s>, 300K.
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500 K.

-1

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

08 cm, £ as noted, solid cylinders; impact loaded by a 0.83 ku Al projectile with
ol o,

5.

a nominal specd

Diam

COMPRESSIVE STRAIN

2

MATERIAL IDENTIFICATION
-2,

Teflon, sp gr

INVESTIGATOR(S) (year)

Ripperger (1958)
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

5,08 cm, 1 as noted, both solid cylinders and samples with a 3.50 ¢m diam hole

Diam -

300K.

- 0.0025 cm s7},

bored along the axis; xhd spd

MATERIAL IDENTIFICATION
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COMPRESSIVE STRAIN

" INVESTIGATOR(S) (year)

MATERIAL IBENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Riley (1957)

Deformation and recovery.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Tardif, Marquis (1963); Teflon Daim = 1.9 cm; drop tester, mean value € given.

Lee (1952)
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TRUE STRAIN

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Polyakov (1966)

i.2.0cm, w- 0.6cm, t - 0.001 cm; loaded on a microscope stage, xhd spd  0.0048
cm s”}; sealed in quartz tube fozj irradiation by a PRK-2 quartr-mecury UV lamp with a
line spectrum in the 2400-3700 A region, intensity - 2.8 x 107" W ¢cm™, samples 40 cm
from lamp to maintain temp at 293-296K.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Gillespie, Saxton, Teflon 1, ram extruded, av ps gr = 2. 17} %= 15,2 cm, diam = 1.52 cm.

Chapman (1960, pt. 1) | 602 2% crys, void content ~ 0,3%, pre-
form pressure = 2500 psi
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INVESTIGATOR(S) (year]

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Rivers, Franklin (1956)

Teflon oriented fiber, sp gr = 2.2

Test at room temp and below conducted 1n hexane, all others conducted 1n air.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Mowers (1962) Teflon; 49-50% crys, sp gr = 2.148- 3 dies used to give Red Sec of 2.54 x 0.635 cm, 2.54 x 0.318 cm, and 0.51 x 0.254 cm;
2.152, molded at 655K, 30 min, quick Instron, xhd spd = 0. 042 cm s~ at 298K and 0. 0042 cm s“’ otherwise.

quenched; 52.5-56% crys, sp gr =
2.159-2.171, molded at 655K, 30 min,
quick quenched then held at 580K for 5 h
66.2-71% crys, sp gr = 2.199-2.226,

3 molded at 655 K, 30 min, slow cooled
- then held at 599 K for 20 h.
Mowers (1960) Teflon, 50, 60, and 70% crys Instron.
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

ASTM D 638-52T test procedure.

ASTM D u38 test procedure.

0.003 cm &7

0.32 cm; K-type Hounsfield tensometer, xhd spd

diam

1.14 ¢m,

Red Sec !

MATERIAL IDENTIFICATION

Fluon in form of 0.73 ¢m diam rod
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INVESTIGATOR(S) (year)

MATERIAL 1DENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Palmer (1965)

DuPont Co. (1955)
Doban, Sperati, Sandt
(1955)

Giimble (1963)

Koton, Yakovlev,
Rudakov, Knyazeva,
Florinskii, Bessonov,
Kuleva, Tolparova,
Laius (1905)

Sheet made from granular polymer by
skiving from a molded block, warmed
to 313 K for punching specimens.

Teflon

Teflon, sp gr = 2.1-2.3

Powdered Heydeflonand Floroplast-4,
sintered at 653 K for 0.5 h, cooled at
1.6 K min™?; low molecular weight, sp
gr 2.174; high molecutar weight,

sp ar = 2,174

Teflon

t=0.25 ¢, B.S. 903 specification, type E die with w = 0.41 cm pulled at xhd spd of
0.42 ¢ s7Y, type D die with w = 0.03 cm pulled at xhd spd of 0.84 cm s™'; tested at 29>
2 K and 308 ¢ 1K: the 2 specimen sizes yield almost identical results and the data points
are an av, error bars indicate standard deviation in 12 specimens of each type.

ASTM D ©38-49T test procedure.
ASTM D ©38-52T test procedure

- 7.5em, t
xhd spd

0.1b cm, GL - 2.2 ¢m, samples per ASTM D 1457-56T test procedure;
0.083 cm s”}.
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TEMPERATURE, K

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton,
Chapman (1960, pt. 1)

Chatain (1963)

Ziling, Malinin (1965)

Imperial Chemical
Industries (1968)

Yamaguchi ( 1968)

Teflon 1, ram extruded sp gr = 2.17,
60 < 2 %, void content < 0.3 %,
preform pressure = 2500 psi

Teflon

Fluoroplast-4, annealed, sp gr = 2.12

Fluon

35.6 - 35.6 ~ 0.318 cm; ASTM D - 1456 - 56 T test precedure; extracted from <-€diagrams,

Extracted from < -€ diagrams.

t = 0,01 cm, specimens cut , and ; to length of film sheet; extracted from ¢-% diagrams.

Extracted from © - € diagrams.

t = 0,85 s '; extracted from <-€ diagrams.




TFE ((
= 1
S = I N
b - 4 - - - EESEEIES L E— - -
= N
g) 600 — T - T
5 T S S + A&  Kerlin (1963) -
=] LI ®  Kerlin (1966) :
= = - ,
T 1 +er !
T DA B AN , 1 .
i - j
1 :
1 T
- i T H
c ' t
e 1 ] ‘ 1 *
S 4w ' i i 4 . i
3 I i ! T
e \\\\1 T ! T
z Y i — —
o N ! i I EES
= bz : ! - e -
S ol L e e S ot
2 300 : » + /?=O‘051cm£A. e
S PN T TN S =28 t=0.102cm§ A" 1
w t=0.05I ¢cm B
N T 1= 0,102 em | Vecuum 1 i
» - I 11! l I % T ‘
I'd AY t=0.102 cm 11
\ 8 < 10,025 em | Vocuum 7]
200 1 \N.Y S s Imu
N \ l‘ It i ‘ T 1
I N z )«‘ i 4 I
< ~7 ‘ -
AN Y AN I il
¢ A\ ! 1§ T -
. Y .
100 ~J N i |
™~ 1 | i
TSy ~H- i
Ad44 N q
I N T~ )i
< . |
° {S ‘
o 10* 105 108 107 lo

RADIATION, rad

INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smuth (1966) Teflon 7 Fort 0.051 cm specimens: Red Sec £ - 15.2 cm, w - 2.54 cm; ‘nstron, ASTM D 882-061T
testing procedure; for t = 0.102 cm specimens Die A used with ASTM D 412-62T testing
procedure on an Instron; all tests conducted in air with xhd spd - 0.85 cm s7% irrad in
air and vacuum at 297K by Ground Test Reactor at Nuclear Aerospace Research

Facility, General Dynamics, Fort Wocth; error bars indicate standard deviation of 4 or 3

tests.

Kerlin (1963) Teflon w . 2,54 cm, £ - 15,24 cm; ASTM D-882 test procedure, Instron Model TT; irrad in
vacuum at 300 K by Ground Test Reactor at Nuclear Aerospace Research Facility, General
Dynamics, Fort Worth; error bars indicate standard deviation of 2 to 4 tests.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Goodman (1962)

Teflon TFE T-30

ASTM 882-56T, Method A test procedure, tested in air at 297K; irrad in air and vacuum
by spent reactor fuel elements.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Golden, Hazell (1960) w = 1,27 cm, t = 0.0132 cm; xhd spd = 0.042 ¢m s™!, 294K; irrad in vacuum by 4 Mev
electron beam.
Harrison (1968) Held at 373K and 107 Torr for 24h, Small dumb-bell shaped samples; xhd spd - 0.021 cm’s™?, 308K; irrad by 4 Mev electron

then sealed in separate thin-walled electron beam, stored at 308K for 24 h before test.

glass tubes.
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RADIATION, Roentgens

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Newell (1958)

Harrington, Giberson
(1958)

Lockheed-Georgia Co.
(1905}

Harrington (1956)

Teflon, 0.32 cm sheet stock

Teflon 1, sp gr = 2.160

Teflon

Teflon

ASTM D-638-42T test procedure; irrad by 1-10 bursts from Godiva assembly at
l.os Alamos; error bars indicate 95% confidence limits.

Scott tensile tester, ASTM D 412-517T test procedure using Die C type dumbbell
specimens, 298K, 50% rel hum; 95% confidence limits are about 10%; irrad
by 1.24 Mev gammas from Co”™ , 3 x 10* Curies at 1.3 x 10" Roentgen h™’, irrad
at 298K in air and vacuum.

ASTM D 638-61T test procedure, xhd spd  0.0106 cm s}, irrad in vacuum.
Die C type dumbbell test specimens; ASTM D 412-51T test procedure, Scott

tensile tester; irrad in air at 288 K by spent fuel elements from the Hanford
reactors, 6 x 10* Roentgen h™',
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RADIATION, rod

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Lerninger (1957)

Ringwood (1963)

Teflon

Teflon

Irrad in air by Co%™.

Irrad in vacuum and air.
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RADIATION ,rad
INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Kerlin Smith, (1964, Teflon 7 t - 0.025 cm specimens: Red Sec £ 15.2 ¢cm, w  2.54 ¢cm, Instron, ASTM D 882-56T

vol. 1)

testing procedure; for t  0.102 cm specimens Die A used with D 412-517T testing procedure
on an Instron; all tests conducted in air with xhd spd - 0.85 ¢m s'l; irrad in air and
vacuum at 297K by Ground Test Reactor at Nuclear Aerospace Researnh Facility,

General Dynamics, Fort Worth; error bars indicate standard deviations.
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RADIATION, rad

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Weleff (1963)

Kerlin, Smith(1964 Vol,
ped]

Kerlin, Smith (1966)

Teflon

Teflon 7

Teflon 7

Red Sec £ = 5.08cm, w = 1.27 ¢m, t = 0.32 cm; Instron, xhd spd = 0.0021 cm s7°, tested in
liquid hydrogen at 20K; reactor irrad while in liquid hydrogen; av value of 3-5 tests.

Red Sec £ =5.72, w=1.27cm, t = 0.317 cm; Instron, ASTM D ©38-0lT testing procedure,
xhd spd = 0.021 cm s~} tested in liquid nitrogen at 77 K; irrad in liquid nitrogen by
Ground Test Reactor at Nuclear Aerospace Research Facility, General Dynamics,

Fort Worth.

Red Sec £ = 15.2 cm, w = 2.54 cm; Instron, ATTM D =82-01T testing procedure, xhd spd =
0.85 cm s}, tested in liquid hydrogen at 20 K; irrad in liquid hydrogen by Ground Test
Reactor at Nuclear Aerospace Research Facility, General Dynamics, Fort Worth; error
bars indicate standard deviation of 3 or 4 tests.
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RADIATION, rad

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Timmerman, Greyson
(1962)

Teflon

t - 0.025 cm; tested at 298 K at least 24 h after being irrad at various temps and in
various atmospheres; irrad by Radiation Dynamics, Inc. Model EA-1.0 Dynamitron
Electron Accelerator.
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RADIATION, rad

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smith (1966)

Teflon 7

Red Sec £ - 15,2 cm, w = 2.54 cm; Instron, ASTM D 882-61T testing procedure, xhd spd =
0.85 cm s~!, tested in air; irrad in air and vacuum at 297K by Ground Test Reactor at
Nuclear Aerospace Research Facility, General Dynamics Fort Worth; error bars indicate
standard deviation of 4 or 5 tests.
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RADIATION, rad

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

0. 64 cm; 298K: irrad by Co¥ in air and vacaum.

1.27 cm, w
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RADIATION , nvt

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

1.27 ecm; modified ASTM D 638-49T test procedure, Baldwin

ing machine, xhd spd = 0. 0021 cm s~ to a strain of 0. 02 and then xhd spd

; irrad in Hole 19 of ORNL reactor at 298-313 K and in air, aged 7 days at

Red Sec £=5.72 cm, w
Southwark testin
0.0085 cm s™*

298 + 1K and 50 = 2% rel hum before testing.

MATERIAL [DENTIFICATION
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INCIDENT ENERGY,rad

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

on at 2537 %; General Electric

edure, Instron, ultraviolet radiation source:
P, 1000 watts, broad spectrum of radiation with intensity peaks

0. 0025 crm, ASTM D 8§2-49T test proc
General Electric G 30 T§ lamp ewitting 90% of radiat

A-H6 vapor lamp, high

t

monochromator (Bausch and Lornb) slits (132 Awide) used to

select radiation, irrad in nitrogen.

at 2440, 3140, and 3690 i,

MATERIAL IDENTIFICATION

Teflon

INVESTIGATOR(S) (year)

Stephensen, Moses,
Wilcox (1961)

77



T T T T T T
- E R O IRk ah o = SR SRt P IR SR o
g + R R R
= SRS BRSSERRES DR
& 1200
a D101l O Stephenson(1963) |- "]
=] . ® Stephenson (1961) [~ 7]
) SEE1 RS04 ENURE EXRRY EEEEY EEERS SRt
1000 ‘ et — -
. By . CER R DY o + 5 - -
Yoo N O wirogen [
- { ' Oxygen
8 \?4 ..~‘.—‘.~E;‘$Vocuum PR R
5800 I
5 At,, 1
a e h R Ve .
z : , , .
2 SRERERE P R R0 .
g IRERR IO N\ R
g TR T R
6 4
8 5% N .
por} IS DO DS TE A DE ,
w [ [ EEEPSREEIN IR\ AU PR -
1id :
RS R R “.'.,\: i -
SARARERRRE ERRE L EOS I8 ' 00 SRSt Mbe
400 q! I,‘.. .W}‘J [ R I B ey . PR
T R T T
SR REREE R RR U D o L ; -
trpbeie b . . Vi b
IR R RN 1 ' [
f{ RN RN 1 b v ‘ “ R
SESEREAS AT AASEDRESEY DRSS DORN .
IR IR AR AR SN a . . : o ;
R B DA R RS P [ SUUE S ] . R
T':“" g . . . i -
200 H— s . ,
4 lz it .*H BT | R . §e -
44t IR R B . ; i . —
ISRARSESRAEERSE MRRES B S EE HRObes
by OEAE ESEE.
SR »4H AR
Vol “l' l'i"‘;
o UT SEELLIRERIRRERIng. 58 BESRABNES
0] 100 200 300 400

IRRADIATION TIME, h

INVESTIGATOR(S} (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Stephenson, Moses, Teflon = 0.0025 cin: ASTM D 882-49T test procedures, Insiron: ultraviolet radiation source:
Wilcox (1961) General Eleciric G30T8 lamp emitting about 90% of radiation at 2537 ', samples placed
in quartz tubes and evacuated or flushed with nitrogen.

Stephenson, Wilcox Teflon, film ASTM D 882-49T test procedures, Instron: ultraviolet radiation source: General Electric
(1963) G 30T8 lamip emitting 90% of radiation at 2537 ~, irrad in vacuum or oxygen.
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TEMPERATURE, K
INVESTIGATOR(S) {year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Jolley, Homsy, Reed Teflon ASTM D 638 test procedure,

(1964)
Koo, Andrews (1969)

Ogorkiewicz (1970)
Palmer (1965)

DuPont Co. (1955)

Doban, Sperati, Sandt
(1955)

Le Fave, Gamero,
Moore (1964)

Glumbel (1963)

Halon G-80, preformed at 297 K and

4000 psi; som.e annealed at 653 K for 2
h and air quenched, sp gr =2.15620, (0],

497, crys; some annealed at 653 K for
2 h then cooled at 60 K -
sp gr = 2.169%0, 001, 6

Fluon G4

crys

Sheet made from granular polymer by
skiving from a molded block, warmed
to 313 K for punching specimens

Teflon

Teflon, sp gr = 2.1-2.3

Teflon

Powdered Heydeflon and Ftoroplast-4
sintered at 653 K for 0.5 k, cocled at
1.6 k min °; low molecular weight,
sp gr = 2.174; high molecular weight,
sp gr = 2.172

n~ " to 297 K,

Microtensile speciniens per ASTM D 1708-66, GL. -
xhd spd = (. OKS and 0.K5 ¢ s~
for & = 0.00375 " and 0,097 577, data spread fron: this curve is <2 500 psi.

4= 0,083 57,

t = 0.25 cn, B.S. 903 specifications, type E die with w =
s~, type D die with w = 0,63 ¢ pulled at <hd spd of 0,84 cin 8775 tested at 296 2 2K and
308 £ 1 K; the 2 speciimen sizes
error bars indicate standard deviation in 12 specimens of each type.

ASTM D 636-491 test procedure,

1el.

ASTM D 638-52T test procedure,

4=7.5cm, t=0.16cm, GL =2.2 cin, samples per ASTM D 1457-561; xhd spd = 0. 083
cm s7,

2.3 ctn; Instron, temip uniform to £ 0,5 K
“praph is av of data presented for bhoth degrees of crys and

0.41 ¢m pulled at xhd spd of 0.42 an

+Liost identical results and the data points are an av,
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Tests at room temp and below conducted in hexane, all others conducted in air.

MATERIAL IDENTIFICATION

.2

2

Teflon ariented fiber, sp or

INVESTIGATOR(S) (year)

Franklin

Rivers,
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TEMPERATURE, K

INVESTIGATOR(S) (year] MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Dyn ent, Ziebland Fluon in form of 0.730 cm diam rod Red Sec 2 - 1.14 cm, diam - 0.32 cm; K-type Hounsfield tensometer, xhd spd  0.003 cm s™%,
19500
Belton, liodby, Taft Teflon i 2.72,diam - 0,64 cm; used Tinius-Olsen tester at 20K and Young Universal tester at all
11360) other temp, xhd spd ~ 0,0021 cm 8" before initial yield and 0.0042 cm s~ after yield,

0.27, yd off.
\Mowers (1960} Teflon, 30, ©0, and 70" crys. Instron.
Woton, Yakovlev, Teflon

Rudakov, Knyazeva,
Florinskii, Bessonov,
Kuleva, Tolparova,
Laius 119¢3)
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TEMPERATURE, K

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mowers (1962)

McKannan, Gause (1964)

Teflon; 49-50% crys, sp gr = 2.148-
2.152, molded at 655K, 30 min, guick
quenched; 52.5-56% crys, sp gr = 2.159-
2.171, molded at 655K, 30 min, quick
quenched then held at 580K for 5 h;
66,2-71% crys, sp gr = 2.199-2.226,
molded at 655K, 30 min, slow cooled
then held at 599 K for 20 h.

Teflon

3 dies used to give Red Sec of 2.54 x 0. 635 ¢m, 2.54 x 0.318 cm, and 0.5] x 0.254 cm;
Instron, xhd spd = 0,042 cm s~' at 298 K and 0.0042 cm s-! otherwise; yd off unknown,
error bars indicate data spread.

Instron.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton,
Chapman (1960,pt. 1)}

Chatain (1963)

Ziling, Malinin (1965)

Dbnperial Chemical
Industries (1968)

Yamaguchi (1968)

Teflon 1, ram extruded,sp gr = 2.17,
60 2 2 %, void content 0. 3%,
preform pressure = 2500 psi

Teflon

Fluoroplast-4, annealed, sp gr = 2.12

Fluon

35.6 x35.6 x 0,318 cm; ASTM D -1456 - 56 T test procedure; extracted from - - € diagrams.

Extracted from v -¢ diagrams.

t=0.01 cm, specimens cut .and _to length of film sheet; extraxted from “-<diagrams.

Extracted from < - € diagrams.

. 3 Th : C e ai
t = 0.83 s ; extracted from - - ¢ diagrams.
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RADIATION, Roentgens

INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Harrington (1956) Teflon

Harrington, Giberson Teflon 1, sp gr = 2. 160
(1958)

Newell (1958) Teflon, 0.32 cm sheet stock

Lockheed-Georgia Co. Teflon
(1965)

Die C type dumbbell test specimens; ASTM D 412-5]1T test procedure, Scott
tensile tester, irrad in air at 264 K by spent fuel elements {rom the Hanford
reactors, 6 x 10" Rountgen ™",

Die C type durnbbell specirrens; ASTM D 4]12-517T test procedure, Scott tensile
tester, 295 K, 597 rel hum; irrad by 1.24 Mev garnmas from Co”, 3 x 10" Curies,
at 1.3 x 10 Roentgen L7°, irrad at 298K in air and vacuum; 95% confidence limits
are about * 87,

ASTM D 638-42 1 test procedure; irrad by 1-10 bursts fron Godiva assembly at
Los Alarnos; error bars indicate 757 conficerce limits,

ASTM D 638-61T test procedure, xhd spd = 0, 0106 cmi 87 irrad in vacuum,.
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RADIATION, rad
' INVESTIGATOR(S) [year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Parkinson, Kirkland Teflon sheet, t 0.08 and 0.16 cm ¢L - 1.27cm, w  0.64 cm; 298 K; irrad by Co® in air and vacuum.
(1967)
|
|
L
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RADIATION, rad

INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Timmerman, Greyson Teflon t = 0.025 ¢ tested at 2UKK at least 24 b after being irrad at various temps and in various
(1920 atmospheres; 1irrad by Radiation Dynanics, Inc. Model EA-1.0 Dynanutron Electron

Accelerator.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smith (1964,
Vol I)

Kerlin (1963)

Teflon 7

Teflon

Samples with t = 0. 0254 cm: w = 2. 54 cm, £= 15,24 cm; Instron, ASTM D-882-56T test
procedure; samples with t = 0,1016 cmn: cut with Die A described in ASTM D-412-51T;
Instron, xhd spd = 0.85 cm s"; irrad in air and vacuum and tested in air, irrad in Ground
Test Reactor at Nuclear Aerospace Research Facility of General Dynamics, Fort Worth;
error bars indicate standard deviation.

w =2.54 ¢m, £=15,24 cm; ASTM D 882 test procedure; irrad in Ground Test Reactor
at Nuclear Aerospace Research Facility of General Dynamics, Fort Worth; error bars
irdicate standard deviation of 2 to 4 tests,
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RADIATION, rad

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Wattier, Newell,
Morgan (1962)

Ringwood (1963)

Teflon

Teflon

Irrad and tested at 300 K, irrad in air and He.

Irrad in vacuum and air.
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RADIATION, rad

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Goodman (1962)

Teflon TFE T-30

ASTM 882-56T, Method A .est procedure, tested in air at 297 K; irrad in air and vacuum
by spent reactor fuel elements.
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RADIATION, rad

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Wattier, Newell, Morganl Teflon

(1962)

Leininger {1957)

Teflon

Irrad and tested at 300 K, 1rrad in air and He.

Irrad in air by Co®".
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RADIATION, rad

INVESTIGATOR(S) (year)

MATERIAL [DENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Golden, Hazell {1960)

Harrison (1968)

Held at 373K and 10™° Torr for 24 h then
sealed in separate thin-walled glass
ampoules.

Thin film strips, t = 0.0132 cm, w = 1.27 cm; standard tensile machine, xhd spd = 0.042 cm
s7!, tested at 294K, irrad by 4 Mev electron beam, sealed in Al Chamber and evacuated
during irradiation.

Small dumb-bell shaped samples; xhd spd = 0.021 cm s7', 308K; irrad by 4 Mev electron
beam, stored at 308 K for 24 h before test.
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RADIATION

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Burr, Garrison,
Haeckl, Hochandel,
McClinton, Penneman,
Scott, Miller, Steel
(1948)

Wattier, Newell,
Morgan (1962)

Teflon

£=7,62-12,70 cm, w = 0. 64 cm; Scott tensile tester; 2 Mev electrons from
Van de Graaff generator bombarded 1.27 cm long spot in the middle of the
specimen; x-ray irradiation received by whole length of specimen but was
most intense in the middle: dosage in Roentgens.

Irrad and tested at 300K, irrad in air; dosage in rads.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATIGN SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Weleff, Emmons (1963) Teflon Instron, xhd spd = 0.0021 cm s7}, irrad and tested at 20K except for one point as noted,
irrad by both fast neutrons and gammas; av values of 4 or 5 specimens.
Kerlin, Smith (1964, Teflon 7 Red Sec 5.72 x 1.27 x 0.317 ¢cm; Instron, xhd spd = 0.02]1 ¢cm 5™}, ASTM D-638-61T test

procedure, tested in liquid N2 at 77K; total radiation includes fast neutrons and gammas.
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RADIATION , nvt
INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Sisman, Bopp (1951) feflon Red Sec «= 5.72 cm, w = 1,27 cm; modified ASTM D 638-49T test procedire, Baldwin

Southwark testing machine, xhd spd = 0. 0021 ¢m s7' 1o a strain of 0. 02 and then xhd spd =
0. 0085 cm s~ irrad in Hole 19 of ORNL reactor at 298-313K and in air,aged 7 days a1 298
+ 1K and 50 + 2% rel hum before testing.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

t = 0.0025 cmi, ASTM D 882-49T test procedure, Instron: ultraviolet radiation source:
General Electric G 30 T8 lamp emitting 90% of radiation at 2537 : General Electric
A-H6 vapor lamp, high P, 1000 watts, broad spectrum of radiation with intensity peaks
at 2440, 3140, and 3690 , monochromator (Bausch and Lomb) slits (132 - wide) used to
select radiation, irrad in nitrogen.

Stephenson, Moses, Teflon
Wilcox (1961)
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Stephenson, Moses, Teflon 1= 0.0025 cm; ASTM D §82-49T test procedures, Instron; ultraviolet radiation sburce:

Wilcox (1961)

Stephenson, Wilcox
(1963)

Teflon, {ilm

General Electric G30T8 lamp emitting about 90% of radiation at 2537 %, sa:ples placed
in quartz tubes and evacuated or flushed with nitrogen.

ASTM D §62-49T test procedures, Instron; ultraviolet radiation source: General Electric
G 30T8 lamp emitting 907 of radiation at 2537, irrad in vacuum or oxygen.
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INVESTIGATOR(S) (year}

Riley (1957
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INVESTIGATOR(S] (year]

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONBITIONS

Mowers (1962)

Swenson (1954)

Teflon; 49-50% crys, sp gr = 2.148-
2.152, molded at 655K, 30 min, quick
quenched; 32.5-56% crys, sp gr = 2.159-
2.171, molded at 655K, 30 min, quick
quenched then held at 580K for 5 h;
66.2-71% crys, sp gr = 2.199-2.226,
molded at 655K, 30 min, slow cooled
then held at 599K for 20 h,

Teflon, sp gr = 2.17

L=2.54 cm, diam = 1.27 c¢my; Instron, ASTM D 695-54 test procedure, xhd spd = 0.0021

cm s71,

L=-1.58 cm, diam = 1.27 cm; yd off = 0.2%.
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Teflon
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mowers (1962)

Teflon; 49-307, crys, sp gr 2.148- 5.0? x 0.446 cm, t varied but rates of £/t maintained at 16, Instron, xhd spd  0.0021 ¢m
2,152, molded at £55K, 30 min, quick s, ASTM D 790-445 test procedure, miniature size dies used; crror bars indicate data
quenched; 52.3-5"crys, sp gr 2.15%- spread.

2.171, molded at 53K, 30 min, quick
quenched then held at 380K for 5 h;
66.2-71" crys, sp gr - 2.194-2.22¢0,
molded at ©55 K, 30 min, slow cooler
then held at 599K tfor 20 h.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

King, Tabor (1953) Powder sintered above softening temp Cylindrical specimen sheared between 2 metal blocks. force read on a spriny halance:
of 600K and rapidly quenched 7-10" error.
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RADIATION , nvt

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Sisman, Bopp (1951)

Teflon

L= 7.62, w=2.54 cm, t = 0.16-0,64 cim; test procedure was a modification of Federal
Specification 1041, L-F-406a, p. 12, Johnson type shear tool with self-aligning com-
pression plate, xhd spd = 0, 0008 cm 5% irrad in Hole 19 of CRNL reactor at 298-313 K
and in air, aged 7 days at 298 1K and 50% 27 rel hun before testing.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Renfrew, Lewis (1946)
Gillespie, Saxton,
Chapman (1960, pt 2}
Designing with Teflon:
Pt. 3 (195T)

DuPont Co. (1955)

Cornell {1953)

Teflon 1, ram extruded av sp gr - 2. 17,
©0£2%, crys, void content < 0.37%, pre-
form pressure - 2500 psi

Teflon

Teflon

Teflon

ASTM D 256-41T test procedure.

ASTM D 256-56 test procedure.

ASTM D 256-47T test procedure.

ASTM D-256-47T test procedure

ASTM D 256-47T test procedure
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mowers {1962) Teflon; 52.5-56% crys, sp gr = 2.159- 0.635x 1.27 x 6.35 cm Izod samples with standard notch machined into 0. 635 cm face;
2.171, molded at 655K, 30 min, quick Tinius-Olszn tester, ASTM D 256-56 test procedure, impact vel = 335 cm s™'; error
quenched then held at 580K for » h; bars indicate data spread of 5 tests.

66.2-71% crys, sp gr = 2.199-2.226,
molded at 655K, 30 .nin, slow cooled
then held at 599 K for 20 h.
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RADIATION , nvt

II_V__ESTIGM(IR[S] (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Sisman, Bopp (1951)

Teflon

Izod impact specimen; modified ASTM D 256-47T test procedure, Baldwin pendulum
cantilever beam impact testing machine; irrad in Hole 19 of ORNL reactor at 298-313 K
and in air, aged 7 days at 298 *1K and 50% 2% rel hum before testing.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Bresee, Flanary,
Goode, Watson,
Watson (1956)

Jolley, Reed (1963)

Teflon, sp gr = 2.1+ before
irradiation

Teflon cut from AWG #22 commerciallyl
available wire

Irrad by Co® 7.

Notched lzod specimens, 1.27 x v. 35 x 0.635 cm: 122 ¢m pendutlum, 293 K orrad inair
with 2 Mev electrons from a Van de Graaf accelerator; av of 5 tests,
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Imperial Chemical Fiuon, Gl and G3 preformed at 2000 psi} £ = 2,54 or 3.81 cm, ndtch depth = 0.2819 cm, notch radius noted; Charpy 3 point loading,
Industries (1968) G4 preformed at 2500 psi, one sample impact velocity = 244 cm s no diiference in results from the 2 cooling rates; consideranle
of each cooled at 25K h”janother cooled scaller in results above 253 K.

from 653K to 293K in 2 h,
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Mowers (1962) Teflon; 49-50% crys, sp gr : 2.148 - 3 dies used to give Red Sec of 2.54 x 0,635 ¢m, 2,54 x 0.318 cm, and 0.°1 x 0.254 ¢ny;
2,152, molded at v>5 K, 30 min, quick Instron, xhd spa v, 042 cm s at 27 K and 0.0012 ¢m s ' otherwisc; errors bars
quenched; 52.5-50" crys, sp gr - 2,15%- indicate data spread,

McKannan, Gause
(1964)

2,171, molded at $55 K, 30 min, quick
quenched then held at 260 K fur 5 h;
00,2-71" crys, spur - 2,199.2.224,
molded at 6533 K, 30 min, slow cooled
then held at 599 K for 20 h.

Teflon Instron.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Takayanagi (1963) Teflon 5; quenched from 633 K into 4 =2-6cm, w=0,2-0.3 cm, t = 0,02-0,03 cm; sinusocidal tensile strain applied at one
liquid nitrogen; gradually cooled to end and stress/strain ratio measured at other end, 138 Hz.

room temp after 1 h at 633 K; 10°rep
irrad by Co® for 2 h, annealed at 623K
for 3 h and cooled gradually
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! INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kline, Sauer (1963) TFE, unirrad sp gr = 2.17,crys = 59%; Diam = 0. 64 cm, Z= 10.2 cm; frequencies used ranged from 10J to 2100 Hz; room temp
irrad sp gr = 2.54,crys = 83%. density value used in obtaining moduli so their values are nominal and may be a few per-
cent n error, especially at high temp; irrad in nuclear reactor for 18h, received about

10® rads, energy is 1/6 from fast neutron collisions and 5/6 from gamma ray interactions.

Asay, Guenther (1967) Teflon, sp gr =2.19 Ceramic tranducer operated at 1-10x10° Hz, long. signal received by 2nd transducer neld
together by clamp; not all points plotted.

Nohara (1957] Teflon Dynamic measurements.

111



TFE o g x 108

g -
% J
1
—0.5x10
=
0.7 B
0.6 ™ = T + ]
_ a e 4 —10.4
('] T T .
a t i ! T
- } N
w I - 1
T3 HIBESSDEBRE ; E
3 os 1t (EES s : ‘ ] ©
3 SaRasuEa, ‘ S Eaan swsas s sua g
) et PRSI BRI DS B anasl S
= EESSanERs D FOTRTI 0.3 g
n bt b A;,:’ - L b :4¢.‘-_>-£ - "-_
© 04 s - - 1 b =
z o o REan a8
> - -
o oot e "fh‘.,r : =
> H L i = (2]
H - ’ I Qo
03 L= l Bal e -1 3
T H ‘ e o2 9
i % | ! +
: T ’
02 T ‘\ \ i IS — 4
T+t
t Baccaredda (1958) ] A
Kuritsyna (1965) e
71 Iwayanagi (1968) 0.
6s
ol AN, 600 s ;Nagamctsu<l958) % T
1 L‘§{ 780008 T T
[ "\( ‘ SO EDE DY BONE! | - mil
— Vs i
1] ¥ 1] :_ ;»‘ cd Pt N 1! : p
L S S
o IE Tttt T T 0
o] 100 200 300 400 500 600

TEMPERATURE, K

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Baccaredda, Butta
(1958)

Iwayanagi, Nakane
(1968)

Kuritsyna, Meinstev
(1965)

Nagamatsu, Yoshitomi,
Takemoto (1958)

TFE

Fluoroplast-4

Teflon

Frequency of 2-25 x 10° Hz; curve represents a series of experimental points.

Long. vibration of a rod; curve represents a series of experimental points.

£-13.0cm, w=0.6l cm, t - 0.006 cm; max strain < 0.007; temp fluctuation < 0.1 K, time
noted is the interval between loading and measurement.
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Dyment, Ziebland (1956)] Fluon in form of 0.730 cm diam rod Red Sec £ 1.14 cm, diam 0.32 ¢m; F-type Hounsfield tensometer, xhd spd
0.003 cm s7}.
Pivers, Franklin (1956) | Teflon oriented fiber, sp gr - 2.2 Tests at room temnp and below conducted in hexane, all others conducted in air.
Jolley, Homsy, Reed Teflon

(1964)

Becker (1959)

Hostaflon TF, sp gr = 2.14 % 0,02,
46 £ 2% crys
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Nakane, Takahashi,
Iwayanag: (1966)

Koton, Yakovlev,
Rudakov, Knyazeva,
Florinskii, Bessonov,
Kuleva, Tolparova,
Laius {1965}

Teflon

Sp gr = 2.163 at 292K

Frequency of measurement noted.
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INVESTIGATOR(S] (year)

MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Bernier, Kline, Sauer
(1967)

TFE 7, number av molecular weight

~1.6 x 10Y; after irradiation and mode of flexural vibration, roomn: temp density and dimensions used in all calculations;
i : . N . ES e - .
initial testing, some samples were jrrad in NBS 50 k Ci Co :-ray facility at 10" Roentgens h™’; the annealing treatment

annealed at 423 K for 100 h and then

re-tested

to 1.96 x 10" rad.

2=11.2 cm, diam = 0,64 cin; sample supported as a free bar and excited in the fundamental

produced almost no change in the test results on the unirrad sample and the sample irrad
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TEMPERATURE , K

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Bernier, Kline, Sauer
(1967)

TFE 7, number av molecular weight
1.6 x 10"7; after irradiation and initial
testing, some samples were annealed
at 423 K for 100 h and then re-tested

2= 11.2 cm, diam = 0, 64 cm; sample supported as a free bar and excited in the fundamental
mode of flexural vibration, room temp density and dimensions used in all calculations;
all samples but one irrad in NBS 50 k Ci Co® v-ray facility at 107 Roentgens h™", one
sample irrad to 7.8 x 107 rad in Pennsylvania State University nuclear reactor; the results
on the samples irrad to 7.8 x 107 rad by Co™ and the nuclear reactor were nearly identical.
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INVESTIGATOR(S] (year] MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Atkinson, Eagling (1959)| Teflon 7 ~5.08cm, w=0.64cm, t=0.15cm; vibrating reed apparatus.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Sisman, Bopp (1951) Teflon Red Sec £ =5.72 cm, w = 1,27 cm; modified ASTM D 638-49T test procedure, Baldwin

Southwark testing machine, xhd spd = 0, 0021 cm s ) to a strain of 0. 02 and then xhd spd
0,0085 ¢cm 5% irrad in Hold 19 of ORNL reactor at 298-313K and in air, aged 7 days at
298 £ 1K and 50 £2% rel hum before testing.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Lockheed-(ieorgia Co.
(1965}

ASTM D 6©38-61T test procedure, xhd spd 0,010 cm s™', irrad in vacuum,
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mowers (1962)

Teflon: 49-50% crys, sp gr = 2., 148-
2,152, molded at 655 K, 30 min, quick
quenched; 52.5-50% crys, sp gr = 2.159-
2.171, molded at 655K, 30 nun, quick
quenched then held at 580K for 5 h;
©b.2-T1% crys, sp gr = 2.199-2, 220,
molded at 55K, 30 min, slow cooled
then held at 599K for 20 h.

¢=2.54 cm, diam = 1.27 cm: Instron, ASTM D 095-54 test procedure, xhd spd = 0.0021
cm s-% av of at least 3 samples, error bar indicates data spread.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mowers (1962)

Teflon; 49-50% crys, sp gr = 2. 148~
2,152, molded at 655K, 30 min, quick
quenched; 52, 5-56% crys, sp gr = 2. 159~
2,171, molded at 655K, 30 min, quick
quenched then held at 580K for 5 h;
66.2-71% crys, sp gr = 2.199-2,226,
molded at 655K, 30 nin, slow cooled
then held at 599K for 20 h.

Tinius~Olsen tester, ASTM DI 043-51 test procedure; av of at least 3 samples, error bar
indicates data spread,
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INVESTIGATORY(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Wolf, Schmeider (1955)
Illers, Jenckel (1958)

Nakane, Takahashi,
Iwayanagi (1966}

Sper 2,163 at 292K

Frequency < 1 Hz.

t 0.05-0.25cm, w -

1 ¢m; frequency - 1 Hz.
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MATERIAL DENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Araki (1963)

Teflon 5

2 Bcm, w:lecm, t-

lated to + 0,1 K.

0.1 cm; torsion pendulum method, Voight model assumed, temp regu-
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mcl.aren (1965)

124

Quenched from v43K into ice water,
approx 44" crys

i

5.0 em, w = 0,035 cm, t - 0.038 cm; torsion pendulum apparatus, specimens cooled to
103K and then warmed at 0. 008 K s™*, frequency varied from 0.5-1.0 Hz at 103K to
0.08-0.2 Hz at 393K; sealed ir evacuated glass tubes for 3 days, irrad by Co™ at 290K,
opened to air for 1 week before measurements; experimental points not included here.
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INVESTIGATOR(S) (year) MATERIAL 1DENTIFICATION

SPECIMEN DESCRIPTION , EXPERINENTAL CONDITIONS

McLaren (19¢5) Heated to 653K then cooled to 533K at
2-3K h™, approx 767 crys

%

5.0cm, w  0.035cm, t  0.038 cm, torsion pendulum apparatus, specimens cooled
to 103K and then warmed at 0.008 ¥ 5™, frequency varied from 0.5-1,0 Hz at 103 ¥ to
0.08-0.2 Hz at 393 K; sealed in evacuated glass tubes for 3 days: irrad hy Co™ at 296K,
opened to air for ! week before measurements; experimental points not included here.
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McCrum (1959)
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2:7.62cm, w

.27cm, t - 0.152 ¢m, crys determined by infrared method; measuremerts
by torsion pendulum,
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Asay, Guenther (1967)

Ohzawa, Wada (1964)

Iwayanagi, Nakane
(1968)

Schulz (1956}

Sinnott (1958)

Teflon, sp gr - 2,19

68" crys

55" crys

Samples machined flat and to within a few microns; quartz transducer operated at funda-
mental frequency of 1 x 10° Hz or at 3rd harmonic, trans signal received by 2nd transducer
crystals bonded with epoxy resin; 1-2". uncertainty; data points not shown.

t 0.6 cm; composite oscillator technique, 3.3 x 10" Hz: dala points not shown,

Free torsional vibration below 1 Hz: data points not shown,

0.2-1H2

I =7.62cm, w - 1.27 cm. t - 0,152 cn: small torsion pendulum. usual frequency & He
estimated accuracy 57,
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Asay, {‘uenther (1907}

Ohzawa, Wada (1904)

Teflon, sp gr = 2.19

A jueous suspension of as-polymerized
powder in 10", volume concentration, av
particle radius - 0.2 ., particle sp gr -
2.295, almost perfect crys.

b e e —

Ceramic tran>ducer operated at 1-10 x 10° Hz, signal received by 2nd transducer: not all
points plotted.

Ultrasonic measurements at 1 x 10° Hz, data points not shown.
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INVESTIGRATOR{S) {year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Doban, Sperati, Sandt Teflon, spgr = 2.1-2.3
11955)
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

INVESTIGATOR(S
L (3) (year]

Mowers (1962)

Sieple (1961)

Jolley, Homsy, Reed
(1964)

Teflon; 49-50" crys, sp gr 2.148-
2,152, molded at 655K, 30 min, quick
quenched; 52,5-56%, crys, sp gr = 2.159
2.171, molded at (655K, 30 min, gquick
quenched then held at 580K for 5 h; 66,24
717 crys, spgr  2.199-2.226, molded
at 655 K, 30 min, slow cooled then held
599 K for 20 h,

Teflon, 6% crys

Teflon

5.07 x 0. 446 cm, t varied but ratio of 4/t maintained at 16; Instron, xhd spd = 0.0021 cm s~
ASTM D 790-495 test procedure, miniature size dies used.

ASTM D 790 test procedure.

ASTM D 747 test procedure.

1
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INVESTIGATOR(S] (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Thomas, Lontz, Sperati
McPherson (1956)

Riley (1957)

Teflon, void content = 0% and 2%,

Teflon

ASTM D-790 test procedure, 296K, data points not shown,
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Internal Friction 3

DAMPING FACTOR (@)
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Illers, Jenckel (1958}

Teflon

w=1cm, t=0,05-0.25cm; | Hz.
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INVESTIGATOR(S) [year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Illers, Jenckel {1958)

Teflon, 26% crys

w =1cm, t=0 05-0,25cm.
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MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Becker (1959)

Hostaflon TF, sp gr = 2.14 = 0, 02,
46 % 2% crys
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INVESTIGATOR(S) (year] MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

T L]
Atkinson, Eagling Teflon 5.1 x 0. 64 x 0,15 ¢m; vibrating reed apparatus.
(1959)
Woodward, Sauer Sp gr = 2.160 at 298K, 64" crys
(1959)
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kline, Sauer (1963)

TFE, unirrad sp gr = 2.17, crys = 395
irrad sp gr = 2.54, crys = 837

Diam = 0,64 crmi, 4 = 10.2 ¢ny; frequencies uscd ranged from 100 to 2100 Hz, measurements
consist of driving a horizontal speciinen supported on vertical cotion threads through its
natwral trans vibration frequency and observing the deforniational response; irrad in
nuclear reactor for lg &, received about 10 rads, energy is 1 "6 from fast nceutron collisions

and 5 6iron. gar oo ce lwteractons.
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INVESTIGATOR(S) (year]

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Bernier, Kline, Sauer

(1967)

TFE 7, number av molecular weight

1.6 x 10Y; after irradiation and
initial testing, some samples were
annealed at 423 K for 100 h and then
re-tested.

2=11,2 cm, diam = 0. 64 cm; sample supported as a free bar and excited in the fundamental
mode of flexural vibration, room temp density and dimensions used in all calculations;
irrad in NBS 50k Ci Co™ y-ray facility at 107 Roentgens h™'; the annealing treatment pro-
duced almost no change in the test results on the unirrad sample and the sample irrad to
1.96 x 107 rad.
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MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Nakane, Takahashi,
Iwayanagi (1966)

Sp gr = 2.163 at 292K

Frequency of measurement noted.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Bernier, Kline, Sauer
(1967)

TFE 7, number av molzcular weight

1.6 x 10'; after irradiation and
initial testing, some samples were

annealed at 423 K for 100 h and then

re-tested

4=11.2 cm, diam = 0. 64 cm; sample supported as a free bar and excited in the furdamental
mode of flexural vibration, room temp density and dimensions used in all calculations; all
samples but one irrad in NBS 50 k Ci Co™ y-ray facility at 107 Roetgens h=?, one sample
irrad to 7.8 x 10" rad in the Pennsylvania State University nuclear reactor; the results on the
samples irrad to 7.8 x 107 rad by Co' " and the nuclear reactor were nearly identical,
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LOGARITHMIC DECREMENT
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Wolf, Schrmzider (1955}
Schulz {1956)

Sinnott (1958)

w

o

Ty erys

0.2 -1 Hz,

Z=7.62cm, w=1.27 cm, t = 0.152 cm; small torsion pendulum,
estimated accuracy = * 5%.

usual frequency = 6 Hz;
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kabin (1956)

Nohara (1957)

Teflon

Longitudinal ultrasonics, measurement below 273 K were made in an alcohol bath, those
above in a water bath, frequency of measurement noted.
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LOGARITHMIC DECREMENT
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MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

INVESTIGATOR(S) {year)

McCrum (1959)

by torsiun pendulum.

{-7.62 cm, w=1.27cm, = 00152 om,

crys determined by infrared method; measurements

143




TF'

=

T T A M
= P DN DR . RN
=) ! . o
= , , X [ N
2 06 : ‘ 1
: . : . Tokayanagi { . ... | .. .-
“ i e e oed
3 ' (1963)
= —
[ ! v e
b [ q i i
=] " : ; i
1 ' . P B 4
05
: ‘ {-slow cooled
04}— —-
- L . Ny
5 e quenched . RN :
>3 . .
: T
(] . nched
g 03 1 N |~ quenched |
o ; | | '
= :
z )
= -
z \
z .
2 oo ' -
S 02r
ol
i
i
oL l - :
o] 400 500 600

TEMPERATURE , K

INVESTIGATOR(S] (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Takayanagi, (1963)

Teflon 5; quenched from 633 K into
liquid nitrogen: gradually cooled to
room temp after 1 hat 633K: 10 rep
irrad by Co ' for 2 h, annealed at
623 K for 3 h and cooled gradually

i=2-6cm, w=0.2-0,3cm, t=0.02-0,03 cm; sinusoidal tensile strain applied at one
end and phase angle between stress and strain measured at other end, 138 Hz.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Araki (1965)

Teflon 5

Z=8cm, w=1cm, t=0.1cm; torsion pendulum method, Voight model assumed, temp

regulated to * 0.1 K.
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INVESTIGATOR(S) {year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mclaren (1965)

Heated to 653 K then cooled to 533 K
at 2-3 Kh™', approx 76% crys

£=50cm, w=0.635cm, t =0, 038 cm ; torsion pendulum apparatus, specimens cooled
to 103 K and then warmed at 0. 008 K s™*, frequency varied from 0.5 =1. 0 Hz at 103 K to
0.08-0.2 Hz at 393 K; sealed in evacuated glass tubes for 3 days, irrad by Co®™ at 296 K )
opened to air 1 week before measurements; experimental points not included here.
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MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

McLaren (1965)

Quenched from 643 K into ice water,
approx 44% crys

L=5.0cm, w=0.635cm, t=0.038 cm; torsion pendulum apparatus, specimens cooled
to 103 K and then warmed at 0, 008 K s}, frequency varied from 0.5-1.0 Hz at 103K to
0.08-0.2 Hz at 393 K; sealed in evacuated glass tubes for 3 days, irrad by Co¥ at 296K,

opened to air 1 week before measurements; experimental points not included here.
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CYCLES TO FAILURE

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Riddz11, Koo, O'Toole
(1966)

Halon; high crys after cooling at 6 K
h™!, medium crys after cooling at 33K
h™!, low crys after air quenching

ASTM D 671-63 T test procedure Method B with Type I specimens, Sonntag Model SF-2u
constant forces cantilever-flexural fatigue machine, failure defined as #* 1.27 cm deslection
of cantilevered specimen, tested at 30 Hz.
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CYCLES TO FAILURE

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Koo, Riddell, O'Toole
(1967)

Gillespie, Saxton,
Chapman (1960, pt. 2)
Koo, Jones, Riddell,

O'Toole (1965)

Riley (1957)

Teflon 1, ram extruded, av sp gr =
2.17, 60£2% crys, void content
<0. 3%, preform pressure = 2500 psi

Halon G-80

Teflon 1

sorntag Model 5F 2U test rnachine, 30 Hz, ASTM D-671-63T, Method B test
procedure,

t=0. 635 ASTM D-671-63T Method B test procedure using type 1 specimens, 30 Hz.

Tensile - compressive stresses completely reversed
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Riddell, Koo, O'Toole Halon ASTM D 671-63T test procedure Method B with Typz I specimens, Sonntag Model SF-2u

(1966)

constant force cantilever-flexural fatigue machine, failure defined as * 1. 27 c¢m deflec-
tion of cantilevered specimen, test speed noted.
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WESTRHTOS) (e

Gillespie, Saxton,

Chapman (1960, pt. 1)

Curry (1964)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Teflon 1, ram extruded, av sp ar 2.17,
60 + 27, crys, void content < 0.3%, pre-
form pressure = 2500 psi.

Teflon

290K, -

Z 15.2 ¢cm, diam

3, 000 psi.

1.52 ¢m; tested at constant <,
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INVESTIGATOR(S] (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Piddell, Toelcke,
O'Toole (1970)

152

'Standard" is high strength grade cov-
ered in ASTM D-1457, Type [V, "creep
resistant” is Halon C-700.

ASTM D-b638 Type IV tensile specimen with Fed Sec increased in length to 8. 64 cm;
specimens manually loaded with weights.
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MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Tetflon 1

Compeceessed at 1000 psi.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton,
Chapman (1960, pt. 1)

Koo, Jones, O'Toole
(1965)

Jones, Koo, O'Toole
(1967)

Imperial Chemical
Industries (1968)

Ogorkiewicz (1970)

Teflon 1, ram extruded, av sp gr =
2.17, 60£2% crys, void content
~<0. 3%, preform pressure = 2500, psi

Halon G-80

Halon G-80

Fluon G4, preformed at 2000 psi,
molding was freely sintered at 653K
and slowly cooled

Fluon G4

£ =15 2cm, diam = 1,52 cm.

Gasket relaxometer.

1000 psi, 293K.

Gasket relaxometer described in ASTM F 38-62T(5).

Diam = 2. 86 cm, 4 = 1. 14 cm; 1000 psi, 298K.
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INVESTIGATOR(S) {year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Yamaguchi, Oyanagi,
Ishida, Tanaka (196%)

298 K, applied compressive stress noted.
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INVESTIGATOR(S) (year) | MATERIAL IDENTIFICATION SPECINEN DESCRIPTION . EXPERMENTAL Cineo, o

Riddell, Toelcke. "Standard'' is high strenpth grade Anmnular easket having @ rectasguiar cross-sect.
O'Toole (1970) covered in ASTM D-1457 Type IV stress level
"Creep resistant'’ is Halon G-700,

on compressachy doaded tooa predoeten
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INVESTIGATOR(S) {year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton,
Chapman (1960, pt. i)

Teflon 1, ram extruded, av sp gr

60 = 2% crys, void content < 0.37, pre-

form pressure - 2500 psi.

2.17)

2

15,2 ¢cm, diam

1.52 ¢m.
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Khiopotov (1963)

0.20 /
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£ 0.208 ft.Ib,
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0.174 ft.ib.

TORSIONAL CREEP, radians
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Khlopotov (1963)

Z=3 cm, diam = 0.8 cm; 297 K, applied torque noted.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, 5axton,
Chapman (1960, pt. 1) !

Teflon 1, ram extruded, av sp ar - 2,17,
0 % 2’ crys, void content < 0.3, pre-
form pressure = 2500 psi.

i -

15.2 ¢cm, diam -

1.52 cm; tested at constant <.
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
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initial stress noted.
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296K,

107!

1072
MATERIAL IDENTIFICATION

Halon G-80

Jones, Riddell,

INVESTIGATOR(S) (year)
O'Toole (1965)

Koo,
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INVESTIGATOR(S) [year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Curry (1964)

Koo, Jones, O'Toole
(1965)

Jones, Koo, O'Toole
(1967)

Teflon

Halon G-80

Halon G-80

Compressed to predetermined initial stress level, 296K
Gasket relaxometer described inn ASTM F-3§-62T(5), 296K, initial stress noted.

t=0 16 cm; gasket relaxometer, 339K, initial siress = 2000 psi; curves for 322,
311, ard 296K also presented, the latter is the sarme as that of Koo, Jones, O Toole

(1965).
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

7Zelenev, Novikov
(1966)

TFE

507, compressive strain, stress based on the doubled specimen arca.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

\
A
i

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Trusova, Abakumova,
Mikheev (1968)

657 crys.

dynamometer, during loading xhd spd
strain noted.

0.0017-0.0033cm 57

Diam 0.25-0.35 ¢m, £ 0.5 cm, mad hined: stress measured with photoelect rooptical
. temp and compressive
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Trusova, Abakumova, 65% crys. Diam = 0.25-0.35 cm, £ = 0.5 cm, machined; stress measured with photoelectroéptical
Mikheev (1968) dynamometer, during loading xhd spd = 0.0017-0.0033 cm s~ :, temp and compressive
strain noted.
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| INVESTIGATOR(S) [year]

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Riddell, Toelcke,
C'Toole (1670}

‘Standard” is high strength grade cov

resistant’ is Halon G-700.

ored in ASTM D-1457, Type IV, creep

- 2-5,08cm, w-

0.48 cm, t - 0.48 cm; fitted inside round tube to prevent buckling.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Koo, Jones, Riddell,
O'Toole (1965)

Riley (1957)

Halon G-80

Teflon

Measured by durometer, ASTM D-1706-61 test procedure.
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Kuritsyna,
(1965)
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Leininger (1957) Teflon Irrad in air by Co®, dosage given in rads; scale not given.
Ferse (1968) Sp gr = 2.155 at 296 K TGL 20139 test procedure; irrad by 1300 Curie Co ®° gource at 6.5 x 10° Roentgens h? s

irrad in vacuum and air dosage given in Roentgens.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Sisman, Bopp (1951) Teflon Modified ASTM D 785-48T test procedure, Rockwell long stroke machine; irrad in Hole 19
of ORNL reactor at 298-313K and in air,aged 7 days at 298 #1K and 50% 2% rel hum before

testing.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Brekhova (1965) Teflon Diam = 1.2 cm, £ . 2.0 cm; measured in compression, 6250 psi.
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Investigator(s)

Description

Temperature Tensile Yield Elongation | Young's
(year) (K) Strength Strength {percent) | Modulus
(10%psi) (10%psi) (107 psi)
Renfrew (1946) 298 2.0-4.5
Cornell (1953) [E.xtruded transparent  [298
Teflon film, t = 0,013
km
flong. 7.0
trans 2.5
[elf-fusing Teflon
film, t = 0,013 cm,
spgr = 1.4-1.5
flong. 1.3 175
trans 0. 16 500
Teflon, sp gr = 2. 1-2. 1.5-2.5 100-200
Rudner (1954) [Teflon TF1 2.8 342
ISp gr = 2. 14
Bopp (1955) o.10
DuPont Co. {1955) Teflon 298 p.58
Bresee (1956) [Teflon, sp gr = 2. 14 3. 76 175
Kast (1956) Teflon, sp gr = 2. 14 1.4-2.5
Thomas (1956) Teflon | 297
sp gr = 2.13, 50% crys 2. 8 1.8 250
Isp g7 = 2.15, 56% crys 2.3 2.0 180
Teflon 6
lsp gr = 2,15, 50% crys 4.2 .6 380
lsp g7 = 2.22, T2% crys 3.1 .8 450
lsp g7 = 2.25, B2% crys 2.0 1.8 800
Mallouk (1958) Teflon 6 298 3.0 360

INVESTIGATOR(S) (yeai,

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERINENTAL CONDITIONS

Renfrew,

Lewis (1946)
Cornell (1953)

Rudner, Graeff,
Bertolet, Jr.
(1954)

Bopp, Sisman
(1955)

DuPont Co.
(1955)

Bresee, Flanary,
Goode, Watson,
Watson (1956)

Kast, Meskat,
Rosenberg,

van der Vegt (1956)
Thomas, Lontz,
Sperati,
McPherson (1956)
Mallouk,

Thompson {(1958)

Teflon

Teflon TF1, sp gr = 2. 14, molded under
4,000 psi, cured at 639 K and cooled at

56 K h*
Teflon

Teflon

Teflon,

Teflon,

Teflon 1

Teflon 6, extrusion grade, 50-82% crys,

sp gr = 2.14
spgr=2.2
and 6

spgr=2.2

ASTM D 412-41T test procedure.

ASTM D 638-46T test procedure.

ASTM D 638-49 T test procedure.

Red Sec = 0.48 x 0. 16 x 2.24 cm; rhd spd = 0.21 cm s™*, ASTM D 792 test procedure
for sp gr.
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Investigator(s)
(year)

Tensile
Strength
(10%psi)

Description Temperature

Yield
Strength
(10°psi)

Elongation
(percent)

Young's
Modulus
(10° psi)

Thomas (1961)
Vincent (1962)
Green (1964)

Nernatskii (1965)

Denis (1966)

Thling (1966)

Laird (1966)
Sakurada (1966)

Muraca (1967)

Nerren (1968)

Warficld (1969)
ICI America (F-13)

[Teflon, 65-68% crys 298 3.6
Flaon G1 293 1.7
Teflon 297 2. 550
Fluoraplast-4 297

Fluoroplast-4 267
pressure = 2845 psi
rectangular, lab
round, lab
rectangular,
Jcommercial

round, commercial
pressure = 9956 psi
rectangular, lab
round, lab
rectangular,
fcommercial

round, commercial

Teflon, sp gr = 2. 185 [297
Miniature
ong.
trans
Standard
hong. 2. 84

"

.25
.93

Py

Teflon, spgr =2.18 297 > 1.6

Determined from
(0015) lattice planc

[Sintered 633K, 20 min [294
t = 0.012 cm, 79% crys| 3.55
= 0.009 cm, 78.3%
crys 3.48
=0.011 cm, 61.8%
rys 4. 31
Sintercd 673K, 20 min
t =0.017cm, 61.9%
crys 3.10
Sintered 633 K, 12 min
It =0.012 cm, 51.8%
crys

=
¥

Unnotched 295
[Notched 7 7.36

~
o
b

Teflon 298

Fluon, sp gr = 2.17 208
Imolded 3.

e xtruded

390

0. 353
0. 346

0. 381
0. 361

j0. 410
0. 374

0. 388
0. 325

251.8
303.0

286. 5

> 100 0.567

512

440

346

250-400
250-400

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Thomas (1961)

Vincent (1962)

Green, Levine
(1964)

Bernatskii (1965

Denis, Balodis,
Lipovskii (1966)

Thling (1966)
Laird, Cimprich,

Kappler, Mason, Jr.
(1966)

Sakurada, Ito,
Nakamae (1966)

Muraca (1967)

Nerren (1968)

Warfield, Cuevas,
Barnet (1969)

ICI America (F-13)

Teflon, negligible microporosity,

65-68% crys
Fluon Gl
Teflon

Fluoroplast-4

Fluoroplast-4, commercially prepared

and laboratory prepared,

Teflon tube, 7.24 cm O, D, 4,45 cm 1, D, |

£ =15,24cm, spgr =2.185
Teflon, sp gr = 2.18

Teflon TFE-30, films prepared from
aqueous dispersion, cooling rates after
sintering varied to obtain values of crys

Teflon

Fluon, unfilled, sp gr = 2,17

av of 3-5 tests.

= * 5%,

Z = 0.0029 s7*; av of 2 tests.

t=0.16 cm; ASTM D 1457-56T test procedure.

£ =15,24 cm, w=1.91 cm, unnotched samples had a Red Sec with w
between notches on notched samples = 0. 64 cm; tests conducted in air or liquid N,.

Rectangular specimens: £ = 10.0 cm, w = 1.5 cm, t = 1.0 cm; round specimens:
diam = 3.0 cm; measurements made at high pressures.

""Standard' and '"miniature' tensile specimens cut from tube in trans and long. directions;

Red Sec £ =5.08cm, w=1,27cm, t=0,64 crn as per ASTM D 638-61T; Tinius Olsen
HL-400-2 tensile test machine, ¢

Fiber; to calculate stress,the specimen cross-section was reduced to a reference state
(dried); strain measured by determining lattice extension of (0015) plane by a Geiger
counter x-ray diffractometer, stress assumed homogeneous throughout specimen,

GL = 2.54 cm, w = 0.32 cm; Instron model TT CLM-6, xhd spd = 0,021 cm sl av of
6 tests, 3 specimens cut . and U to mandrel axis.

= 0. 64 cm, distance

£ =7.62 cm, diam = 0. 630 cm; modified Matsuoka-Maxwell apparatus; estimated accuracy

172




Investigator(s) Description Temperature Strength Modulus Hardness Other
(year) (K) (10%psi) (10%psi)
Renfrew (1946) 298 sola)
Cornell (1953) Teflon, sp gr = 298 D55-D70
2.1-2.3 Durometer} 60(2)
DuPont Co. {1955) Teflon 298 3.8(b) D55
Rockwell)
296 6o0(a)
Bresee (1956) Teflon, sp gr = 3.01(b) 2. 65(c)
2.14
Thomas (1956) Teflon 1
spgr = 2.13, 50% crys| 0.062(¢)  |oz 200(€)
spgr = 2.15, 56% crys 0.074 90 100
Teflon 6
spgr = 2.15, 50% crys 0.054 a0 >400
sp gr = 2.22, 72% crys 0.150 85 300
sp gr = 2,25, 82% crys 0.170 80 150
Rockwell
1)
Mallouk (1958) Teflon 6 298 0.0784)  |pes
((Durometer]
Heydeman (1959) Teflon 293 0. 306(0)
Gillespie (1960, Teflon 1 296 58
part 2) (Rockwell
R)
Kuritsyna (1961) Fluoroplast-4 297 3.3 ke
mm™’
Brinell)
Vincent (1962) Fluon G 1 293 1. 6{b)
2.1)
Curry (1964) 296 56
(Shore D)
Bragaw (1956) Teflon | 296 905+ 176

(a) Stiffness (107psi)

(b) Shear strength

(c) 1zod impact strength (ft-1b per in.
(d) Flexural modulus

(c) Tensile impact strength (ft-1b an” )
(f) Bulk modulus

of notch) (1) Compressive strength

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Renfrew, Lewis (1946)
Cornell (1953)

DuPont Co. (1955)

Bresee, Flanary,
Goode, Watson,
Watson (1956)

Thomas, Lontz,
Sperati,
McPherson (1956)

Mallouk, Thompson
(1558)

Heydemann (1959)

Gillespie, Saxton,
Chapman (1960, part 2)

Kuritsyna,
Meinstev (1961)

Vincent (1962)

Curry (1964)
Bragaw (1956)

Teflon

Teflon

Teflon, sp gr = 2. 14

Teflon 1 and 6

Teflon 6, extrusion grade, 50-82% crys,
spgr =2.2

Teflon

Teflon 1, ram extruded av sp gr = 2. 17,
60 * 2% crys, void content < 0. 3%,
preform pressure = 2,500 psi

Fluoroplast-4

Fluon G |

Teflon
Teflon 1

ASTM D 747-43T test procedure,

Stiffness measured by ASTM D 790-45T test procedure, hardness mceasured by ASTM
D 676-47 T test procedure,

Stiffness measured by ASTM D 747-48T test procedure, shear strength measured by
ASTM D 732-46 test procedure.

ASTM D 790 test procedure for flexural modulus,
ASTM D 785 test procedure for hardness,
ASTM D 792 test procedurce for sp gr.

In the frequency range of 0.1 Hz to 6 x 10" Hz the bulk modulus remaining constant.

ASTM D 785-51T test procedure.

Mcasured by unrecovered indentations.

Penetration type hardness measurement,

50% rel hum; error is standard deviation of 4 tests.
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Investigator(s) Description Temperature Strength Modulus Hardness Other
(year) () (10%psi) | (107psi)
Jolley (1964) Bp gr = 2.1322.20 296 58 3, 0l€)
Rockwell
R)
320fe)
Koo (1965) Halon G-80 296 205(e)
Ainbindcr (1966) Teflon 297 3.84 kg
l“l'!’l"2
Brinell)
Denise (1966) Fluoroplast-4 297
pressure = 2845 psi
rectangular, lab 0.123(h)  1o.384() [0, 1050
round, lab 0.120 0.384
rectangular,
commercial 0. 380 0.110
round commercial 0.398
pressure = 9956 psi
rectangular, lab 0.142 0.368 0. 126
round, lab 0.134 0.397
rectangular
commercial 0. 381 0.118
round commercial 0.400
Kelleher (1968) 297 552
Nerren (1968) notched
827.5'22.5 psi, 3 Hz 295 96, 959(k)
365 * 20 psi, 5.5 Hz | 17 297,120
unnotched
210:22.5 psi, 3Hz 295 3,218
Warfield (1969) Teflon 298 0. 30(f) 0. 468)
Wisander (1969) 293 0. 08(t)
77 20(b)
ICI America Fluon, sp gr = 2.17
(F-13) molded 298 50-55
Shore D)

(i) Poisson ratio

(a) Stiffness (10°psi)
(b) Shear strength

(¢) I zod impact strength (ft-1b per in of notch)

(e) Tensile impact strength (ft-1b in~ %)
(0 Bulk modulus
th) Shear Modalus

(j) Damping factor (Q")
{k) Fatigue life in cycles
(£) Compressive modulus

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Jolley, Homsy,
Reed (1964)

Koo, Jones,
Riddell,
O'Toole (1965)

Ainbinder,
Laka (1965)
Denis, Balodis,
Lipovskii (1966)

Kelleher,
Miner, Boyle
(1968)

Nerren (1968)

Warfield,
Cuevas,
Barnet (1969)

Wisander,
Johnson (1969)

ICI America
(F-13)

sp gr = 2.13-2.20

Halon G-80

Teflon, ""as received'
»

Fluoroplast-4, commercially prepared
and laboratory prepared

Unpigmented, molded tot = 0,157 cm

Teflon

Fluon, unfilled, sp gr = 2,17

ASTM D 1785 test procedure for hardness,
ASTM D 256 test procedure for Izod impact strength,
ASTM D 792 test procedure for sp gr.

Type S specimens; ASTM D 1822-61T test procedure,

Rockwell type instrument modified to measure the depth of the unrecovered
indentation.

Rectangular specimens: £ =10.0cm, w =1.5cm, t = 1.0 cm: round specimens:
diam = 3.0 cm; mcasurements made at high pressures.

w = 0. 64 cm; modified Tinius Olsen stiffness tester, ASTM D 747 test procedure.

=15.24 cm, w = 1.91 ¢m, unnotched samples had a Red Sec with w = 0. 64 ¢m, distance
between notches on notched samples = 0. 64 cm; tests conducted in air or liquid N..

~

£ = 7.62 cm, diam = 0, 630 cm; modified Matsuoka-Maxwell apparatus: estimated
accuracy = © 5%,

Compression: £ = 1.905 - 0.003 ¢m, diam = €. 635 - 0.003 cm; max load = 200 lb,
xhd spd = 0.0021 cm s~ 1.

Shear: £ = 2.54 cm, diam - 0.318£0.003 cm; xhd spd  0.021 cm s~ ~.

174




Investigator(s)

irrad 1 week

stigan Description Temperature | Strength | Modulus | Hardness Other
Y (K) (10% psi) (10" psi)
Lane (1949) Teflon 298
unirrad t<)
irrad 12 h :

2w
S

(<) Izod impact strenpth (ft-1b por in of notch)

IVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

\ane, Winters (1949)

Teflon

Standard ASTM test specimens; irrad in rcactor at 313 K.
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Mechanical Properties (FEP)
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SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

ASTM D-1457-56T test procedure

2.54 ¢m, diam = 2. 54 cm,

L=

MATERIAL IDENTIFICATION

Teflon 100X, melt extruded, av sp

gr=2 14

INVESTIGATOR(S) (year)

Saxton,

Gillespie,

1

Chapman (1960, pt
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton,
Chapman (1960, pt. 1)

Thornton {1965)

Teflon 100 X, melt extruded, av sp gr =
2.15, molding pressure = 10 psi

Teflon FEP

2=356cm, w=2356cm, t=0.32cm; ASTM D 1457-56T test procedure, 77 K.

Instron, xhd spd = 0. 0021 cm s=! all irradiation done in liquid H2, thermally cycled
specimens were held at 297 K in gaseous He for 4 days and then returned to liquid Hp,
irrad by Ground Test Reactor of the Nuclear Acrospace Research Facility of General
Dynamics at Fort Worth; av curve.
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Thornton (1965) Teflon FEP Instron, xhd spd = 0. 0021 cm s=1; all irradiation done in liquid H,, thermally cycled

specimens were held at 297 K in gaseous He for 4 days, returned to liquid H,, and then
held at 297 K in air for 4 days before testing, irrad by Ground Test Reactor of the
Nuclear Aerospace Research Facility of General Dynamics at Fort Mcrth; av curve.
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INVESTIGATOR(S) (year| MATERIAL (DENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smith {(1966) Teflon For t = 0.005 and 0. 025 cm specimens: Red Sec = 15,24 x 2. 54 c¢m; Instron, xhd spd = 0.85
em 877, ASTM D882 - 61T test procedure; for t = 0,103 cm specimens: xhd spd = 0.85
cm s7°, ASTM D 412-62T test procedure, Die A; unirrad and air irrad specimens tested
at 297 K, vacuum irrad specimens tested at 322K, in air; av of 4 or 5 specimens, irrad

by the Ground Test Reactor at the Nuclear Aerospace Research Facility of General
Dynamics at Fort Worth,
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! INW‘['GHOR[S] e MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS
Kerlin, Smith Teflon t = 0.025 cm specimens have Red Sec of 15,2 x 2,54 ¢ Instron, ASTM D »52-361

(1964, Vol. 1)

test procedure: t = 0. 102 specimens tested according 10 ASTNM D412-51T srocedure on
irrad in
vacuum or air by the Ground Test Reactor at the Nuclear Aerospace Research Facility

an Instron, Die A used, xhd spd = 0.85 cm s~

of General Dynamics at Fort Worth.

“rav of 4or 5 specimens lested
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Curry (1964)

Gillespie, Saxton,
Chapman(1960, pt. 1)
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Teflon

Teflon 100X, melt extruded, av sp gr =
2.14, molding pressure = 10, 000 psi

296 K.

Stacked specimens 1,27 x 1,27 x 0.16 em; conventional metallurgical test equipment,

vz 2.54 cm, diam = 2.54 cm; ASTM D-695-54 test procedure.
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SHEAR STRAIN

UINVESTIGATOR(S) (year)

MATERIAL IDENTYFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Gillespie, Saxton,
Chapman (1960, pt. 1}

Teflon 100 X, melt extruded, av
sp gr = 2.14

»= 2.54 cm, diam = 2.54 cm.
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BEEES
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TEMPERATURE, K

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Mowers (1962)

Hanson, Richards,
Hickel (1965)

Hoggatt (19¢5)

Jolley, Homsy, Reed
(1964)

Teflon; 44-49% crys, sp gr = 2. 135~

2. 149, molded at 589K, 5 min, quick
quenched; 49-55% crys, sp gr = 2. 149-
2.155, molded at 589K, 5 min, quick
quenched then held at 519K for 12 h

Teflon

Teflon

Teflon

3 dies used to give Red Sec of 2. 54x0. 635 cm, 2. 54x0. 318, and 0. 51x0. 254 cm; Instron,

xhd spd = 0.042 cm s~ at 298K and 0.0042 cm s~* otherwise.

Red Sec 20. 2x1.27 cm, t= 0.0254-0.0762 cm; universal tester, self-locking film
grips, xhd spd = 0.0021 cm s™%.

t=0.0051; ASTM D-1708-597 test procedure.

ASTM D-638 test procedure,
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INVESTIGATOR(S) (year) MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Wattier, Newell, Teflon 100
Morgan (1962)

Harrington (1961) Teflon 100X

Irrad and tested at 300 K. irrad in air; error bars indicate standard deviation.

t  0.020 ¢m, Die C dumbbell test specimen; ASTM D 412-51T test procedure, Scott
tensile tester; irrad by 1.3 x 107 Roentgens h™* Co™ source inair at 208K,
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INVESTIGATOR(S) (year) | MATERIAL IDENTIFICATION SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smith (1964, Teflon Samples with t = 0. 0254 cm:w = 2,54 cm, «= 15.24 em; Instron, ASTM D-662-36T 1est
Vol. I) procedure; samples with t = 0. 1016 cmi: cut with Die .\ described in ASTN D-412-3]1T:
Instron, xhd spd = 0.85 cm s™':irrad in air and vacuum and tesied in air, irrad in Grounc
Test Reactor at the Nuclear Aerospace Research Facility of General Dynamics, Fort
Worth; error bars indicate standard deviation,

Kerlin (1963) Teflon 100 w oo 2.5+ em, ¢ 13,24 cm, t 0,102 emi ASTM D-882 test procedure. Instron Mode! 11
irrad i vacuum at 24 - 3lo h oin Ground Test Reactor at the Nuclear Aercspace Rescarct
Facility of General Dynamics, Fort Worth: error bars mdicate stanaara des:ation ol

2 or 3 tests,

187



FE

ja -]

Elongation

T - . - . .
R DR T e T
600 ‘ ! ; 3
Tl @ Kerlin (1966) ‘ f
N R i
L i ]
:|: i S
E Sy
500 ‘ -
] T
"l airirrd, 297-333K |, ]
400” / -vocuumirrod,3I1-333K('-O'lO'Gvcm'
. L i ) . T
_ . . e Y, o . ! | .
T R N A : I R
5 % | s . i ]
g ATy L
N s B B R | B
] 5 | L -
= %\q o Co air irrad,
g LT v 29Tk
g K L : LT A vacuum, t=0.0254 cm
9 ,\\ D B — 311- 333 K
200 . N ‘ -
L I LN PR AL o ]
+ 1
- vacuum irrodyx \ C e
L +-00051em ] 2'1-333K /\ N NN
- air irrad, DT NG Sy R A
100} ) 297 K
SR oot M EEEH BT S S OO R DO
IR SO N S o ]
S - t—t——
U SE 0 N B AN L .
F— - R LR i by el - [ . . +
o) S R A 3 S R 00 1 3 A B O S )
o 0% 108 107 1 10°

RADIATION , rad

INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Kerlin, Smith (1966)

Teflon

Samples with t = 0. 0051 cm and t = 0. 0254 cm: w = 2.54 ¢cm, » = 15,24 cm; Insiron, ASTM

D-882-61T test procedure, xhd spd = 0.85 cm s7°; samples with t = 0.1016 cm: cut with
Die A described in ASTM D-412-62T; Instron, xhd spd = 0.85 cm s=; irrad in air and
vacuum and tested in air, irrad in Ground Test reactor at the Nuclear Acrospace Research
Facility of Generai Dynamics, Fort Worth; error bars indicate standard deviation.
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INVESTIGATOR(S) (year)

MATERIAL IDENTIFICATION

SPECIMEN DESCRIPTION , EXPERIMENTAL CONDITIONS

Thornton {1965)

Teflon FEP

Instron, xhd spd = 0. 0021 c¢cm s"; all samples irrad in liquid Hz, most of the irrad
specimens were thermally cycled once or twice to 297 K and then tested at 20 K or
297 K, the first cycle was 4 days in gaseous He and the second was 4 days in air, irrad by
Ground Test Reactor at the Nuclear Aerospace Research Facility of General Dynamics
at Forth Wroth; av of 4 tests is plotted, err<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>