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INTRODUCTION

The economic feasibility of large-scale desalting plants
is in part dependent upon the development of
improved designs and the use of construction materials
which can lead to substantial cost reductions. The
extensive use of concrete and necessary accessory
materials in this type of construction has been
proposed as a cost-saving item. Very little background
data are available concerning the performance of the
accessory materials with concrete under the
environmental conditions that will be encountered in
desalination plants.

The accessory materials include: protective coatings
and linings, sealants, gaskets, and other miscellaneous
construction products. These materials are generally
organic in nature.

To obtain the necessary performance data, the U.S.
Bureau of Reclamation (USBR) conducted research
studies on concrete and the accessory materials under
environmental conditions similar to those that will
exist in an evaporator-type desalting plant. The
environmental test conditions included distilled water,
brine, and steam at 1000 F (38.70 C), 2030 F (950 C),
2250 F (107.20 C), 2500 F (121.1 0 C), and 2900 F
(143.30 C). These studies were performed under
contract to the Office of Saline Water (OSW).

This report summarizes the studies pertaining to the
accessory materials, and it covers the work performed
from May 1965 to June 1973, under the following
OSW contracts:

1. "Selection and Evaluation of Accessory
Coatings, Sealants, and Polymeric Products," Part
III, Agreement No. 14-01-0001-544, Work Order
No.1, dated May 7, 1965. This work hereafter in
the report is referred to as WO 1.

2. "Environmental Testing of Organic Materials,"
Agreement No. 14-30-2532, Work Order No.5,
dated March 26, 1970. This work hereafter in the
report is referred to as W05.

Based on the results from WO 1, the most prom ising
materials were selected for additional testing under
W05. This work consisted of:

a. Evaluating the performance of the coatings
applied at various thicknesses in order to
determine the effect of thickness on corrosion
protection.

b. Evaluating the performance of sealers,
rubbers, and plastics under stresses simulating
operating stresses in environmental exposures.

Earlier reports have been published regarding the work
under W01. These include:

1. General Report No. 37, "Behavior of Concrete
and Coating Materials in Hot Saline Water," October
1966.

2. General Report No. 37A, "Evaluation of
Concrete and Related Materials for Desalination
Plants," June 1968.

3. General Report No. 37B, "Evaluation of
Concrete and Related Materials for Desalination
Plants," August 1968.

4. Laboratory Report No. REC-OCE-69-8,
"Evaluation of Concrete and Related Materials for
Desalination Plants," December 1969.

5. Laboratory Report No. REC-ERC-71-26,
"Evaluation of Concrete and Related Materials for
Desalination Plants," May 1971.

Studies relative to the performance of concrete are
summarized in USBR Report No. REC-ERC-71-15,
"Evaluation of Concrete for Desalination Plants,"
March 1971.

CONCLUSIONS

General

1. For most materials subjected to the three exposure
environments of distilled water, steam, and brine, the
steam was most severe and the brine least severe.

2. At 1000 F (37.80 C) temperatures in all of the
three exposure conditions, many coatings, rubbers, and
pi astics performed satisfactorily, and a wide selection
of materials is avai lable.

Coatings

1. In any exposure condition a greater number of
coatings were found to perform satisfactorily on steel
substrates than on concrete substrates.

2. On steel, the coating which performed the most
satisfactorily in all three test environments at all test
temperatures, 1000 F (37.80 C) through 2900 F
(143.30 C), was a baked-on phenolic coating, C-32. As
a group, the phenolics and the epoxy phenolics
generally demonstrated good potential for satisfactory
high-temperature performance.

3. On concrete, no coating tested under these
conditions was found to be satisfactory for all



environments and all temperatures. However one
phenolic coating performed satisfactorily at 2900 F
(143.30 C) and one neoprene performed satdactorily
at 2500 F (121.1 0 C) in brine only. An epoxy coating
performed satisfactorily at 2250 F (107.20 C) in brine,
steam, and water.

4. Increased coating thickness over the recommended
thickness generally did not improve performance and
in some cases contributed to early cracking.

Rubber Materials

1. As a group Ethylene Propylene Diene Monomer
(EPDM) rubber performed more satisfactorily than
other rubber materials in all test environments, and
offers best potential for protection of concrete
structures at high temperatures in any environment.

2. One butyl rubber performed satisfactorily at 2900

F (143.30 C) in brine and water, and at 2500 F
(121.1 0 C) in steam.

3. Rubber specimens tested at 20 percent strain in
steam and water showed only slightly greater change in
properties compared to unstrained specimens.

Plastics

1. An unreinforced polyphenylene oxide performed
satisfactori Iy at 2900 F (143.30 C) in all environments
and may be suitable for protection of concrete
substrates as well as manufacture of accessory
components.

2. A polysulfone performed satisfactorily in the
unstrained condition at temperatures of 2500 F
(121.1 0 C), but was sensitive to strain at temperatures
over 1000 F (37.80 C) in steam and water
environments.

Joint Sealants

1. An EPDM sealant showed good potential for
satisfactory performance in all test environments at all
temperatures if suitable primers can be obtained to
avoid possible bond failures.

RECOMMENDATIONS

The following recommendations are made for a
multistage evaporation type sea water desalting plant
which would use conventional portland cement
concrete as the principal construction material. It is
assumed that the maximum operating temperature

would not exceed 2900 F (1430 C) and that a
maintenance-free period of at least 4 years would be
anticipated.

1. Protect all concrete surfaces in contact with
flowing mineral-free distilled water as follows:

a. In areas where water temperatures are 2030 F
(950 C) or less, a phenolic coating (C-9) or a
neoprene asphalt coating (C-20) should be
selected.

b. In areas where water temperatures exceed
2030 F (950 C) 1/16-inch thick high temperature
butyl $heeting (R-7) or 1/16-inch thick EPDM
sheeting (R-11, 17, 20, 30) should be selected,
provided that the sheeting is fully adhered to the
substrate and mechanically anchored at all edges
and appropriate intermediate intervals.

2. Protect all concrete surfaces exposed to steam as
follows:

a. In areas where steam temperatures are 2030 F
(950 C) or less, sufficient thickness of sacrificial
concrete* or an epoxy coating (C-47) should be
selected.

b. In areas where steam temperatures exceed
2030 F (950 C), 1/16-inch thick EPDM sheeting
(R-11, 17, 30), fully adhered and mechanically
anchored should be considered although
sufficient thickness of sacrificial concrete* may
be used up to 2500 F (121.1 0 C).

3. Concrete surfaces exposed to brine should be
protected as follows:

a. In areas where brine temperatures are between
2030 F (950 C) and 2500 F (121.1 0 C),
sufficient thickness of sacrificial concrete * or
neoprene coating (C-5) or phenolic coating
(C-61) should be selected.

b. In areas where brine temperatures exceed
2500 F (121.1 0 C) phenolic coating (C-61) or
1/16-inch thick butyl sheeting (R-6, 7, 21, 29) or
1/16-inch thick EPDM sheeting (R-11, 17, 22,
30) should be selected provided that the sheeting
is f u "y adhered to the su bstrate and
mechanically anchored at all edges and
appropriate intermediate intervals.

4. For maximum service life all mild steel surfaces
should be protected with a baked-on phenolic
coating (C-32) where size and other conditions

*See U.S. Bureau of Reclamation Report No. REC-E RC-71-15, "Evaluation of Concrete for Desai ination Plants"
March 1971.
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permit. Otherwise, phenolic coating (C-60) or epoxy
phenolic coating (C-63) should be selected for water
and steam service at 2030 F (950 C) and above.
Several coatings are listed in Table 1 that would
perform satisfactorily in low temperature steam and
water; and all brine temperatures on steel substrates.

5. An EPDM joint sealant (J-7) shou Id be selected
for all environments where expansion does not
exceed 5 percent. Manufacturers recommended
primer should be used until further study can be
made.

6. EPDM rubber (R-ll, 17,30) should be selected
for manufacturing of water stops for expansion
joints and for gasket material for all exposure
condition s.

7. For gravity flow water conveyance the following
plastics may be selected for pipe manufacture:

a. 2900 F (143.30 C) maximum-polyphenylene
oxide.

b. 2500 F (121.1 0 C) maximum-polysulfone.

c. 1000 F (37.80 C) maximum-polyvinyl
chloride.

8. Further research and development is needed in
the following areas:

a. Determine suitable prime coat for EPDM
sealants and establ ish a wider selection of
satisfactory sealants.

b. Determine suitable plastics for satisfactory
operation under stress conditions at high
temperatu res.

c. Determine protective coatings for concrete
that would perform satisfactori Iy under a wide
variety of operating conditions. Coatings tests
should be investigated where one side of the
concrete is exposed to the atmosphere.

TEST PROGRAM

Selection of Materials

Sixty-eight samples of coating materials were originally
considered for testing in this program. Thirteen of
these samples were eliminated for various reasons as
follows: In some cases the manufacturer withdrew
from participation. In other instances review of the
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manufacturer's literature or preliminary examination
of the coating indicated that the material was not
satisfactory for the purpose of this study.

The remaining 55 coatings were entered into as many
of the 15 exposure environments described below as
possible. A few materials were known to be unsuitable
at high temperatures and were exposed only to lower
temperatures. Where qu antities of the coating were
limited, higher temperature exposures were generally
selected. Coatings that were received after operation of
lower temperature exposure facilities had been
discontinued were exposed to higher temperatures
only.

Various manufacturers of rubbers and plastics were
contacted to obtain comments on materials that might
be applicable for use in desalting plants. Selection of
the materials was based on manufacturers'
recommendations, and prelim inary tests.

A list of all materials tested is shown in Tables 1, lA,
2,3, and 4.

Test Environments

The accessory materials were subjected to brine, steam,
and distilled water exposures; conditions that will exist
in an evaporator-type desalting plant.

Brine exposure.-For testing the accessory materials in
brine, five independent synthetic sea water test systems
were constructed in the USBR Laboratory as shown in
Photographs 1 and 2. The test systems were operated
under the conditions listed in Table 5. These systems
were constructed in a series of loops so that the
available laboratory space was used more efficiently.
Build into each of the five test loops was a smaller
bypass loop, Photograph 3, used for testing the
coatings and sealants. These smaller loops were
designed for operating in conjunction with, or
independently of, the main test loops used to test
concrete speciments. The rubber and plastic materials
were also tested in the main test loops.

The composition of the synthetic sea water used in the
bri ne exposure tests at 2900 F (143.30 C), 2500 F
(121.1 0 C), 2250 F (107.20 Cl, and 2030 F (95.00 C)
is given in Table 6. This composition corresponds to
the requirements of ASTM D 1141, Formula A, for
"Substitute Ocean Water." The synthetic brine was
given an acid pretreatment before use to reduce the
quantity of carbonates. Because of the low solubility
of the calcium salts, it was impossible to dissolve
enough sea salts to obtain a concentration of 175,000
ppm specified for the 1000 F (37.80 C) tests. To



overcome the solubility problem, the brine for the
1000 F (37.80 C) test was modified to duplicate a
softened water by substituting sodium salts for a large
percentage of calcium and magnesium salts. The
composition of the softened brine solution is given in
Table 7.

Additional information on the construction and
operation of the synthetic sea water test systems can
be found in USBR Report No. REC-ERC-71-15,
"Evaluation of Concrete for Desalination Plants,"
March 1971.

Steam and distilled water exposures.-A local
manufacturer fabricated five autoclave test chambers as
shown in Photographs 4 and 5. This equipment was
used to test the materials under the steam and distilled
water exposure conditions as listed in Table 8. The
samples were placed in the test chambers as shown in
Photograph 5, and the chambers were filled to half
their depth with demineralized water to simulate the
distilled water condition in the lower half of the
chamber. The steam environment was obtained in the
upper half of the chamber.

TEST SPECIMENS

Coatings

For the coatings tests, both portland cement mortar
specimens and mild steel specimens were coated. The
mild steel panels were 6- by 6- by 1/8-inch (15.2- by
15.2- by 0.3-cm), A1Sl M 1020 (SAE-l020) steel.
Before coating, the mild steel panels were solvent
washed with xylene (Federal Specification TT-X-916b)
and sandblast cleaned to base metal.

The mortar specimens were 6- by 6- by l-inch (15.2 by
15.2- by 2.5-cm) blocks and were composed of the
following mix:

1 part by weight cement (laboratory blend, Type II)
0.38 part water by weight
2 parts by weight graded sand

The blocks were cured for 28 days at 730 F (22.70 C),
100 percent relative humidity, and then air dried for a
minimum of 7 days. Before applying the coatings, the
following steps were taken to prepare the blocks:

1. Surfaces sandblasted and then "sack-rubbed"
with a 2: 1 sand-cement grout. The surface grout was
cured for 3 days at 730 F (22.70 C), 100 percent
relative humidity. After the curing period, excessive
surface protrusions were ground off by rubbing the
grouted surfaces together. The blocks were then
rinsed clean and air dried for 14 days minimum.

2. Removal of gases and free water in mortar blocks
by degassing. Preliminary tests indicated that with
an increase in temperature the contained gases and
water expanded and in escaping from the blocks
caused damage to the coatings. To prevent this
damage the mortar blocks were heated in a 3600 F
(182.20 C) oven for at least 12 hours and then
cooled and stored in a desiccator until ready for
coating.

The coatings were applied either in the laboratory
according to the manufacturers' recommendations or
test specimens were provided to the manufacturer for
application. In the latter case, the manufacturer
performed the degassing step.

Rubber and plastic materials.-The samples were
generally standard manufacturers' test slabs 6 inches
(15.2 em) square by 0.06 inch (0.15 em) to 0.10 inch
(0.25 em) thick. One plastic material (P-3) was a disk
measuring 4 inches (10.2 em) in diameter. The entire
test slab was used in WOl exposures. One-inch-wide
specimens were cut from rubber test slabs in W05.
These W05 rubber specimens were stressed to 20
percent elongation for exposure as shown in
Photograph 6.

Samples of rigid plastic that were exposed under strain
(W05) were cut to provide l-inch (2.5-cm) parallel
edge specimens. The rigid plastic specimens were bent
in a frame that held them at 25 and 50 percent of
ultimate bending strain.

The gradation of the sand was:

Sieve size

No.8
No. 16
No. 30
No. 50
No. 100

Pan

Percent
by weight

17
17
23
23
14
6
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Joint sealers.-These specimens consisted of two 3- by
2- by l-inch (7.6- by 5.1- by 2.5-cm) portland cement
mortar blocks with the sealer applied between the
blocks. The mortar mix is identical to the mix used in
the coatings mortar blocks.

LABORATORY TESTS

Coatings.-The steel and concrete coated specimens
were usually examined at the various time intervals



listed in Table 9, "Performance of Protective
Coatings." Any deficiencies in the coatings were noted
and recorded. Weight changes were also noted to assist
in the evaluation.

Rubber and plastic materials.-Physical property tests
were conducted on these materials in accordance with
ASTM test methods listed below:

1. Tensile strength and elongation: Rubber-ASTM:
D 412; Grip velocity: 20 in./min. (50.8 em/min).

Hard rubber-ASTM: D 530; Grip velocity: 2
in./min. (5.0 em/min).

Rigid plastic-ASTM: D 638; Grip velocity: 0.2
in./min. (0.5 em/min).

2. Tear strength-ASTM: D 642 (rubber only).

3. Indentation hardness-ASTM: D 2240 (rubber
only) using a 5-second interval before reading and a
single material thickness. Shore "A" units were used
for all samples except R-19, a natural rubber. For
R-19, Shore "D" units were used.

4. Specific gravity-ASTM: D 792, Method A-1,
except that the entire sample was used.

One sample of each ru bber and pi astic materi al was
removed for testing at the various time intervals listed
in Tables 10-16. After the samples were removed, they
were washed to remove surface debris. Before
obtaining the immersed weights, samples were held for
1 hour in 230 C (730 F) water, in order to achieve
proper sample temperature and to prevent air bubbles
from clinging to the surface during the weighing. The
dry weight of the samples was then obtained.

To determine change in the dimensions of the 6-inch
(15.2-cm) square samples, the length was measured 1
inch (2.5 em) from each edge and averaged while width
was measured 1 inch (2.5 em) from the bottom only.
Diameter of the circular specimen was used for this
dimensional change measurement.

After obtaining weight and dimensional measurements,
dumbbell-type tensile specimens were cut from the
rubber and plastic test slabs. Tear test specimens were
also cut from the rubber test slabs. Tensile testing was
accomplished in an electronic recorder-type testing
machine housed in an environmental control chamber
which provides precisely controlled temperature and
humidity conditions meeting ASTM and US8R
specifications testing requirements. These facilities are
shown in Photographs 7 and 8. For evaluating the
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performance of strained plastics under W05, visual
observations were made.

Joint sealers.-Concrete JOint sealer specimens were
evaluated by observing change in appearance during the
exposure period. Performance was indicated by curling,
cracking, bond failure of the sealant to the concrete
and other visually detected changes in the sealant.
Metal joint sealer specimens, identified in Table 17,
were tested under W05. These were evaluated by three
methods: specimens were observed for change in
appearance; measured for change in hardness; and
tested for extensibility at the end of the exposure
period.

A Rex hardness gage was selected to determine
hardness changes since it was small enough to fit
between the metal bars and provide good contact with
the sealant. Although the Rex hardness values are not
easily related to more conventional hardness
measurements, the change during exposure is of
principal significance.

Extensibility of the metal joint sealant specimens was
determined by testing only the compressed specimens.
The first step was to remove the compression restraints
to allow the sealant to recover to its uncompressed
condition. No recovery occurred in any case.
Specimens were then put into an extension machine
which moved the metal bar apart at a rate of 1/8-inch
(0.3 em) per hour.

Specimens were extended 0.05 inch (0.1 em) until the
original uncompressed dimension of 0.5-inch (1.3-cm)
width between metal bars was obtained and were
observed for bond failures after a specimen relaxation
time of 4 hours. Specimens were then extended an
additional 10 percent or 0.05 inch (0.1 em) beyond the
original 0.5-inch (1.3-cm) width. After 4 hours in this
position, observation of bond failure was made. Bond
failure was indicated by failure of more than 30
percent of the bond area of a specimen. Results were
summarized as the number of specimens failing out of
three specimens tested for each exposure condition for
each material.

ELECTRONIC DATA PROCESSING

In order to eliminate the tedious and lengthy process
of calculating specific gravity, average thickness, tear
strength, tensile strength, and sample volume, a limited
computer program was written. The program was then
expanded to allow for automatic sorting and tabulation
of final data. A work form was prepared to allow
measurements and instrument readi ngs to be recorded



directly on punch card data sheets. The computer
program and a standardized documentation are
included in Tables 18 and 19.

DISCUSSION OF TEST RESULTS

Coatings-General

A summary of coatings performance is shown in Tables
1 and lA.

A complete performance history of each coating is
listed in Table 9. Abbreviations used in the table to
provide the maximum information in a minimum of
space are listed at the bottom of each table page. Some
of the typical failures mentioned by abbreviations in
Table 9 are shown in Photograph 9.

Coatings on Steel

The most outstanding coating in the test series was
C-33, a baked-on phenolic applied at the
manufacturer's plant. This coating is intended only for
metal substrates. There was no indication of
deterioration of this coating in any of the 15 exposure
environments at any time in the test program.

As a group, the phenolics, as well as the epoxy
phenolics, demonstrated good potential for high
temperature performance on steel in all three exposure
conditions (brine, water, and steam). However, the
many exceptions in each group indicate that reliance
on material type would not be sufficient to obtain
desired coating performance.

A polyvinylidene fluoride (PVF) coating and an epoxy
coating also performed well at moderately high
temperatures.

The PVF was not tested in brine because of a limited
supply of the coating. Since water was as severe or a
more severe exposure than brine for all but four of the
coatings in the study, it is likely that the PVF would
also perform well in brine.

At higher temperatures a much larger number of
coatings on steel performed better in brine than in
steam or water. These included an asphalt modified
neoprene and a chlorinated polyether in addition to
the previously mentioned coatings which also
performed satisfactorily in steam and water.

At moderately high temperatures, coatings on steel
which performed well only in brine included a coal-tar
modified epoxy, a fluoroelastomer, and several
neoprene coatings.
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Coatings on Concrete

The search for a coating that would protect concrete at
high temperature was disappointing. Only one out of
nearly 40 coatings tested provided satisfactory service
on concrete at 2900 F (143.30 C). This material C-61,
a phenolic coating, performed satisfactorily at 2900 F
(143.30 C) in brine but blistered severly at
temperatures above 1000 F (37.80 C) in water and
steam. A neoprene coating performed satisfactorily at
2500 F (121.1 0 C) in brine only.

The highest temperature that any coating on concrete
survived, in all three environments, was 2250 F
(107.20 C). An epoxy lasted over 1 year at this
temperature. A phenolic coating performed
satisfactorily at 2030 F (95.00 C) for 2 years.

A wide variety of coatings performed satisfactorily in
all environments at 1000 F (37.80 C):

Coating Performance versus
Coating Thickness

The testing program under W05 included application
of some of the more promising coatings in various
thicknesses and number of coats. The purpose of this
was to determine the effect of coating thickness on
corrosion protection.

In general, the results of this study indicated that very
little gain in performance resu Ited from increased
thickness. Indeed, in many instances additional coating
thickness resulted in earlier crack development.

Coatings No. C-2, C-3, C-5, C-9, C-47, C-60, C-63,
C-67, and C-68 were applied in multiple thicknesses.
Each thickness is separately evaluated in Table 9.

Since only 20 to 25 months exposure time was
available for this study, it was not possible to
determine minimum acceptable coating thickness for
individual coatings.

Rubber Materials

Table 2 summarizes the performance of the rubber
materials tested under this program. Tables 10, 11, and
12 show detailed physical property test results for
unstressed rubber materials exposed to brine, water,
and steam under W01. Tables 13 and 14 show detailed
physical property test results for selected rubber
materials exposed under 20 percent strain in water and
steam under W05. These same materials were exposed
to brine conditions. However, the data from the brine
exposure were not tabu lated since limited access to the
brine loops allowed only limited testing and the data



were essentially the same as data from the water
exposure.

EPDM was the only rubber material to perform
satisfactorily in all environments at all temperatures for
at least 48 months. However, only three of the six
EPDM materials tested performed this well (see R-11,
R-17, and R-30).

Most other rubber materials performed fairly well at
moderately high temperatures in brine but only R-7, a
high-temperature butyl, also showed good performance
in water and steam at moderately high temperatures.

The specimens which were placed in water exposure
under 20 percent strain showed little difference in
performance from the specimens not under strain.
Reduction in strength of steam exposure specimens
was generally accelerated in strained condition. The
aging increase of strained steam specimens was greater
in materials that showed poorer performance in the
unstrained condition. This increase was more
noticeable at higher temperature.

Rigid Plastics

As shown in Table 3, the unreinforced polyphenylene
oxide performed better than other materials in high
temperature environments. However, a glass reinforced
sample provided by the same manufacturer showed
poor dimensional stabi Iity at even moderately low
temperatures.

At moderately high temperatures a polysulfone
performed well and a rigid epoxy offered good service
for short-term (20-month) exposure. The polysulfone
exhibited increased clouding (opacity change) with
increased temperature. This opacity change is shown in
Photograph 10.

The semirigid epoxy and semirigid PVC were
satisfactory on ly at low temperatures.

A more detailed description of sample performance is
shown in Table 15. Performance of samples selected
for exposure under strain is described in Table 16.

The exposure of specimens under strain was done
under W05. The polysulfone exhibited low resistance
to cracking at temperatures over 1000 F (37.80 C)
with the steam exposure being slightly more severe in
this respect than the water exposure. Typical stress
cracking is shown in Photograph 11.
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The glass reinforced polyphenylene-oxide performance
under strain was disappointing. The manufacturer was
asked to provide additional samples for this testing
identical to the material which had performed so well
in the unstrained condition. Samples submitted were
glass reinforced instead of the unreinforced material
originally tested. This second material exhibited poor
dimensional stability and an irregular cracking pattern
at temperatures over 1000 F (37.80 C) as shown in
Photograph 12. However, there appeared to be little
sensitivity to strain. Considering the good performance
of the unreinforced material, new samples for retesting
would have been requested if there had been sufficient
time remaining in the program.

Joint Sealants

A summary of joint sealant performance is shown in
Table 4. Results of extensibility tests performed on
three of the eight materials investigated are shown in
Table 17. The extensibility tests were performed under
W05. Selection of materials was based on the relatively
good performance of one material, a neoprene, from
WO 1 and the addition of two more materials that
looked promising. One neoprene joint sealant, the most
difficult to apply of all the sealants, performed
satisfactorily in the brine env ironment at moderately
high temperatures. However, performance was not as
good in the autoclave environments, particularly steam.

The two materials added to testing under W05 were an
EPDM and a silicone. The silicone softened at
temperatures over 1000 F (37.80 C) and reverted to a
semifluid consistency at temperatures of 2500 F
(121.1 0 C) and higher. However, bond integrity of the
low temperature specimens was best of the three
materials in the extensibility tests.

The EPDM did not perform satisfactorily in bond
retention in the extension tests. Nevertheless, this
material was rated highest of the joint sealants tested
because of the good resistance to hardening. It is
possible that the bond problem could be overcome by
selection of the proper primer.

Materials that performed unsatisfactorily in
preliminary tests were a chlorosulfonated
polyethylene, a neoprene, and a butyl. The neoprene
did not cure properly; the chlorosulfonated
polyethylene and the butyl changed severely in
physical appearance, showing early sign of degradation
in short-term screening tests.



Table 1

PROTECTIVE COATINGS TESTED
Sm~RY OF PERFORMANCE

STEEL SUBSTRATE

Limits of satisfactory service
Sample ~1aterial Brine ~vater Stearn
;~o • of 110nths of Honths of Honths

-
c- 1 Ueoprene 250 60+ 100 36 100 36+
c- 2 Epoxy Phenolic 250 60 203 20+ 203 20
c- 3 Epoxy Phenolic 250 60+ 225 42 203 30
C- 4 ~Jeoprene 250 52+ 100 36 100 36
c- 5 ;~eorrene 250 60+ 100 36 100 36+
C- 6 Chlorosulfonated

Polyethylene 203 30 100 36+ 100 36+
c- 7 Chlorosulfonated

Polyethylene 203 30 100 36+ 100 36+
c- 8 Resin Varnish 225 39+ 100 36+ 100 36+
C- 9 Phenolic 290 59+ 225 61+ 203 61
C-IO Vinyl 100;" 35+ 100* 36+ 100i, 36+
C-11 Bituminous 100 1" 100 2 100 2:J

C-12 Phenolic 290 59 100 36 100 36+
C-13 Phenolic 250 60+ 100 36 100 36
C-14 Coal-tar Epoxy 250 60 100 36+ 100 36+
C-15 Polyester 100 33+ No test No test
C-16 EPDU 100-1, 1 No test No test
C-17 Coal-tar Epoxy 250'" 60+ 203

I
61 203

I
42

C-18 Coal-tar Epoxy 250* 60+ 203 42 203 42
C-19 Fl uoroe lastome r 250 60 No test :ro test
C-20 Neoprene-Asphalt 290 59+ 100 36+ 203 36
C-21 Vinyl 100;~ 35+ 100", 36+ 100'" 36+
C-22 Vinyl 100i< 35+ 100", 36+ laO'" 36+
C-23 Fl;lorocI a s t0Mer 250 60 203 36 203 48
C-24 Polyester 100 3 No test No test
C-25 Acrylic Epoxy 100 35 100 I 36+ 100

I
36+

C-32 Baking Phenolic 290 59+ 290 59+ 290 59+
C-33 Glass Resin 100 1 110 test No test
C-35 Polyethylene 100 8 No test No test
C-36 Polypropylene 100 10 No test No test
C-37 Chlorinated

Polyether 290 54 203 55 225 56
C-38 Polyarylether 100 13 100 2 100 36
C-39 PE-PVAC 100 19 No test No test
C-40 Porcelain 290'''''' 14 No test No test
C-43 Epoxy 100 28+ No test Ho test
C-4!~ Epoxy 100 17 No test 1'10 test

--
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Table 1 - Continued

PROTECTIVE COATINGS TESTED
SUHHARY OF PERFORHANCE

STEEL SUBSTRATE

Limits of satisfactorY service
Sample Hateria1 Brine Water Steam
No. of Honths of Honths of Honths

C-45 Polyimide 100 29 100 21 100 36+
C-47 Epoxy 290 54 100 36 100 36+
C-48 Stainless Steel 100 28 100 2 100 2
C-49 Silicone 100 27+ 100 36+ 100 36+
C-50 Urethane 100 26+ 100 36+ 100 36+
C-55 Polyvinyl fluoride No test 250** 48 225 45
C-56 Polyvinylidene I

Fluoride No test 250 58+ 250* 58+
C-57 Epoxy 290 I 38+ 203 48 203 48
C-58 Epoxy No test 290** 1 203** 3
C-59 Ceramic 203** 6 203 3 203 3
C-60 Phenolic 250 39+ 290 48+ 290 48+
C-62 Epoxy Phenolic 250*''; 6 203 15 203 9
C-63 Epoxy Phenolic 290 32 290 36+ 290 48+
C-64 Epoxy Phenolic 290 32 290 42 225 43+
C-65 Epoxy 290 29+ 250 40 250 40
C-66 Acrylic Epoxy 250** 6 No test No test
C-67 Epoxy 290 20+ 250 20 250 20
C-68 Polyester 250** 13 100 20 100 20

* Maximum exposure temperature
** Hinimum exposure temperature
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Table lA

PROTECTIVE COATINGS TESTED
SU}rrUffiY OF PERFORMANCE

CONCRETE SUBSTRATE

Limits of sat isfactorv service
Sample !Iaterial Brine Uater Steam
lJo. °F I10nths °F 1l0nths °F Honths

C- 1 :~eoprene 225 39 100 36+ 100 36+
C- 2 Epoxy Phenolic 100 35+ 100 36+ 100 36+
c- 3 Epoxy Phenolic 203 30+ 100 36+ 100 36
C- 4 :~eoprene 100 22+ 100 36+ 100 36+
C- 5 :Jeoprene 250 60+ 100 36+ 100 36+
c- 6 Chlorosulfonated

Polyethylene 100 35+ 100 36+ 100 36+
c- 7 Chlorosulfonated

Polyethylene 100 35+ 100 36+ 100 36+
C- 8 Resin Varnish 100 8 100 36+ 100 36+
C- 9 Phenolic 203 30 203 61 203 24
C-lO Vinyl 100* 35+ 100* 36+ 100~'< 24+
C-ll Bituminous 100 36+ 100 36+ 100 36+
C-14 Coal-tar Epoxy 100 28+ 100 36+ 100 36+
C-15 Polyester 100 33+ No test ;'10 test
C-16 EPDl1 10O~~ 1 i~o test iJO test
C-17 Coal-tar Epoxy 225 39 100 I

36+ 100
I

24+
C-18 Coal-tar Epoxy 203 30 100 36+ lOG 36+
C-19 171 uoroelas tome r 203 30 :10 test No test
C-20 :~eoprene-Asphalt 203 23 203 48 100 36+
C-21 Vinyl 10O~" 35+ lOa'" 36+ 100* 36+
C-22 Vinyl 100* 35+ 10O"~ 36+ 100~': 36+
C-23 Fluoroelas tome r 100 35+ 100 36+ 100 36
C-24 Polyester 100 3 Ho test ~Jo test
C-25 Acrylic Epoxy 100 35 100 I 36+ 100 I 36+
C-33 Glass Resin 100 1 No test Uo test
C-36 Polypropylene 100 7 No test No test
C-38 Polyarylether 100 35+ 100 I 2 100 I 36
C-39 PE-PVAC 100 35+ :·Jo test No test
C-43 Epoxy 100 28+ ;'10 test LJo test
C-44 Epoxy 100 30+ I'Jo test No test
C-47 Epoxy 225 25 100 36+ 203 61+
C-49 Silicone 100 27+ 100 12 100 5
C-50 Urethane 100 26+ 100 36+ 100 36+
C-5l Epoxy 100 25+ 100 36+ 100 36+
C-52 Sulfur 100 1 100 2 100 3
C-55 Polyvinylfluoride No test No test 203** 2
C-56 Polyvinylidene I I

Fluoride No test No test 203;"* 48

I I
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Table lA - Continued

PROTECTIVE COATINGS TESTED
SUM}~RY OF PERFOR}~NCE

CONCRETE SUBSTRATE

Limits of satisfactory service
Sample Haterial Brine Water Steam
:Io. of Months of Honths of Honths

C-58 Epoxy No test 250** 3 225** 3
C-6l Phenolic 290 32+ 100 24+ 100 24+
C-62 Epoxy Phenolic 290** 3 203 3 203 6
C-64 Epoxy Phenolic 225 9 100 18+ 100 18+
C-65 Epoxy 250 30 225 18 225 36
C-66 Acrylic Epoxy 225*i~ 6 No test No test

* Haximum exposure temperature
** Minimum exposure temperature
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Table 2

RUBBER ~1ATERIALS TESTED
SU}MARY OF PERFO~NCE

Linlits of satisfactory service
Sample Haterial Brine tvater Steam

No. of Honths of ~Ionths of Honths

R- 5 Neoprene 250 58 100 36+ 100 36+

R- 6 Hi-Temp Butyl 290 56 100 36+ 100 36+

R- 7 Hi-Temp Butyl 290 56+ 290 48+ 250 61

R- 9 Chlorobutyl 225 42+ 100 36+ 100 36+

R-ll EPDH 290 56+ 290 48+ 290 48

R-17 EPDH 290 56+ 290 48+ 290 48

R-18 Chlorosulfonated
Polyethylene 225 42+ 100 36+ 100 36+

R-19 Flexible Ebonite
(natural) 100 31 100 18 100 18

R-20 EPDH 250 58 290 48+ 100 36+

R-2l Butyl 290 56+ 100 36 100 36

R-22 EPDM 290 56+ 100 36+ 100 36+

R-23 Butyl 250 58 100 36+ 100 36+

R-24 Butyl 225 42+ 100 36+ 100 36+

R-27 Polyacrylate 100 "9+ 100 36+ 100 36+

R-28 Polyacrylate 100 29+ 100 36+ 100 36+

R-29 Butyl 290 52+ 100 36+ 100 36+

R-30 EPDM 290 52+ 290 48+ 290 48

R-32 Silicone 250 43 203 18 225 30

R-34 Nitrile Butadiene 100 20+ 100 20+ 100 20+

12



Table 3

RIGID PLASTICS TESTED
SUHHARY OF PERFORHANCE

Limits of satisfactory service
Sample Haterial Brine Hater Steam

~io • of :10n ths of Honths of Honths

P-l Po1ysulfone 250 60+ 250 61+ 250 61+

P-3 Po1ypheny1ene Oxide 290 60+ 290 61+ 290 61+

P-3 Po1ypheny1ene Oxide No test 203 6 225 6
(glass reinforced)

P-5 Epoxy 100 35+ 100 36+ 100 36+

P-6 Epoxy 250 21 250 21 250 21

P-7 Polyvinyl Chloride 100 35+ 100 36 100 36

P-8 Polyester No test 100 36 100 36
(glass reinforced) I
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Table 4

JOINT SEALANTS TESTED
SU~~y OF PERFORMANCE

Limits of satisfactory service
Sample Haterial Brine ~Tater Stea;n

1'10. of Honths of Hon ths of ',Ion ths

J-l Chlorosulfonated Unsatisfactory in screening tests
Polyethylene

J-2 Neoprene 250 30 250 6+ 250 6

J-3 Neoprene Unsatisfactory in screening tests

J-4 Butyl Unsatisfactory in screening tests

J-5 Polysulfide 100 30+ No test No test

J-6 Epoxy 100 29+ No test No test

J-7 EPDM No test 290 6+ 290 6+

J-8 Silicone iJo test 225 6 225 6

I
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Table 5

OPERATING DATA OF THE SALINE WATER TEST SYSTEMS

System No. 1 2 3 4 5

On-line date January 1965 February 1965 August 1966 May 1966 June 1966

Description of Sal ine Solution

a. Dissolved sol ids content 175,000 ppm 38,400 ppm 73,000 ppm 73,000 ppm 73,000 ppm
b. Solution temperature 1000 F 2900 F 2030 F 2250 F 2500 F
c. System pressure 0.95 psia 58 psia 12 psia 19 psia 30 psia
d. Solution velocity ±4 fps ±4 fps ±4 fps ± fps ±4 fps
e. Solution velocity in orifice 10 fps 10 fps - _. -
f. Dissolved oxygen 0.2-0.8 ppm oppm oppm oppm oppm

Description of Test Chambers

a. Length for concrete tests 60 ft 60 ft 120 ft 120 ft 120 ft

b. Diameter for concrete tests 12 in. 12 in. 12 in. 12 in. 12 in.

c. Length for coatings test 14 ft 14 ft 14 ft 14 ft 14 ft

d. Diameter for coatings tests 8 in. 8 in. 8 in. 8 in. 8 in.

e. Length for rubber tests 6ft 6 ft 6ft 6ft 6ft
f. Diameter for rubber tests 12 in. 12 in. 12 in. 12 in. 12 in.

Table 6

COMPOSITION OF SYNTHETIC SEA WATER
ASTM Specification D-1141, Formula A

(Substitute ocean water)

Salt

NaCI
MgCI2 '6H 20
Na2S04
CaCI2
KCI
NaHC0 3

KBr
H 3 B0 3

SrCI2 '6H 20
NaF

Percentage

5849
26.46

9.75
2.765
1.645
0.477
0.238
0.071
0.095
0.007

Density of sea water equals 1.025 at 150 C.
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Table 7

COMPOSITION OF SOFTENED SYNTHETIC
SEA WATER FOR 1000 F BRINE TEST

Salt

NaCI
MgClz "6HzO
NazS04
CaCl z
KCI
NaHC03

KBr
H3 B0 3

SrClz "6H zO
NaF

Table 8

Percentage

69.40
17.12
10.61
0.725
1.718
0.0
0.249
0.075
0.100
0.007

OPERATING DATA FOR STEAM AND
DISTI LLED WATER TEST SYSTEMS

Autoclave
No.

Temperature
of Pressure

203
225
250
290

2
3
4
5

100 22 to 24 in.
vacuum

3 psig
5 psig
25 psig
47 psig
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Table 9

PERFORMANCE OF PROTECTIVE COATINGS

Material
and

application
data

Exposure
environ

ment
and temp
degrees F

Expo
sure
time
mo

Coating performance
steel

Expo
sure
time

mo

Coating performance
concrete

C-1 Brine
Neoprene 100 36 Sat 35 Sat

203 30 SBF 5 Mo 30 SBF 6 Mo
Primer and 225 39 SBF 39 Mo 39 SB 3 Mo

7 coats 250 60 Sat 60 BrR 47 Mo; BrR,
brushed SBF 60 Mo
25 mils 290 59 SB 7 Mo; B,BF 45 Mo 17 SvB,BrR 5 Ho; BrB,

P 12 Mo

D. Water
100 36 SBF 5 Mo 36 Sat
203 6 SBF 1 Mo; SvB 6 Mo 6 SBF 1 Mo; B,SvBF 3 Mo
225 1 SvB 1. Mo 2 SBF 1. 110; BrB,P 2 Mo
250 1 SvB,SBF 1 Mo 1 SvB,BF 1 Ho
290 1 SvB,P 1 Mo 1 SvB 1 Mo,

Steam
100 36 Sat 36 Sat
203 1 B,SvBF 1 Mo 6 B,SBF 1 Mo; Ern 3 Mo
225 1 SvBF 1 Mo 2 SBF 1 Mo; SvB,C 2 Mo
250 1 SvB,SBF 1 Mo 1 SvB 1 Mo
290 1 SvB 1 Mo 1 SvB 1 Mo

C-2 Brine
Epoxy 100 35 Sat 35 Sat
Phenolic 203 30 Sat 30 C 4-Mo; 13 8 Mo

225 39 SB 36 Mo 15 SB 3 Mo;C,P 9 Mo; SvC
8 coats 12 110

brushed 250 60 SB 18 Mo 60 SB 5 Mo; BrB 42 Mo
10 mils 290 45 13 4 Mo; SvB 12 Mo; 27 B,SBF 12 Mo; SvBF 21 Mo

BrB 45 Mo
D. Water

100 36 SB 1 Mo 'l6 Sat
203 61 BrB,P 42 Mo; BrB,C,Co61 Mo 21 B,C 6 Mo; SvB-, C 18 Mo
225 61 BrB 2 Mo; BrB,Co 61 Mo 30 BrB 12 Mo; SvB 24 Mo
250 61 Co 61 Mo 30 SVC,P 15 Mo
290 24 BrB,P 4 Mo; SvC 21 Mo 4 B,C 2 Mo

Steam
100 36 Sat 36 Sat
203 51 BrB,C 24 Mo; BrB,P,Co 51 15 SC 2 Mo; SvC 9 Mo
225 36 BrB 9 110; BrB,Co 36 Mo 6 SvC 5 Mo; B,P,C 6 Mo
250 30 SvC 9 Mo 1 SvC,B 1 Mo
290 24 C 4 Mo; SvC 18 Mo 24 C 2 Mo; SvC 21 Mo

B Blisters C Cracking Sat Satisfactory
BF Bond Failure Cz = Crazing S Slight
Br Broken Mo Month Sv Severe
Co Corrosion P Peeling
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Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-2 Brine
Epoxy 100
Phenolic 203

225
Primer 250 25 Sat

brushed 290 20 Sat
plus 1
coat D. Water
sprayed 100 20 Sat
10 mils 203 20 Sat

225 20 SCo 20 Mo
250 20 SB,Co 20 Mo
290 20 SB,Co 20 Mo

Steam
100 20 Sat
203 20 Sat
225 20 C,Co 20 Mo
250 12 SvC 6 Mo; Co 12 Mo
290 20 SvC 6 Mo; Co :1O Mo

C-2 Brine
Epoxy 100
Phenolic 203

225
Primer 250 25 Sat

brushed 290 20 SC.Co 20 Mo
plus
2 coats D. Water
sprayed 100 20 Sat
17 mils 203 20 Sat

225 20 Sat
250 20 SB,Co 20 Mo
290 20 SB,Co 20 Mo.

Steam
100 20 Sat
203 20 Sat
225 20 C 20 Mo
250 12 SvC 6 Mo; Co 12 Mo
290 20 SvC 6 Mo; Co 20 Mo

B .. Blisters
BF Bond Failure
Br .. Broken
Co .. Corrosion

C .. Cracking
Cz .. Crazing
Mo .. Month
P .. Peeling

18

Sat .. Satisfactory
S Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-2 Brine
Epoxy 100
Phenolic 203

225
Primer 250 25 Sat

brushed 290 20 C, Co 20 Mo
plus
3 coats D. Water
sprayed 100 20 Sat
24 mils 203 20 Sat

225 20 Sat
250 20 SB,Co 20 Mo
290 20 SB,Co 20 Mo

Steam
100 20 Sat
203 20 Sat
225 20 SCz 20 Mo
250 12 SvC 6 Mo; Co 12 Mo
290 20 SvC 6 Mo; Co 20 Mo

C-3 Brine
Epoxy 100 35 Sat 35 Sat
Phenolic 203 30 Sat 30 Sat

225 39 Sat 24 SB 1 Mo; SvC 18 Mo; SvC,
Primer P 24 Mo

and 2 250 60 Sat 47 SC 5 Mo; B 8 Mo; SvBrB
coats 18 Mo
brushed 290 45 SB 3 Mo; BrB 45 Mo 45 B 1 Mo; BrB 2 Mo; SvB,
10 mils C 27 Mo

D. Water
100 36 SB 30 Mo 36 Sat
203 48 Sat 42 B 9 Mo; BrB 12 Mo; SvC

42 Mo
225 61 SB 18 Mo; SC 42 Mo 42 SB 1 Mo; B 18 Mo; BrB,

C 42 Mo
250 42 SB 1 Mo; C 9 Mo; SvC 42 B 1 Mo; BrB 6 Mo; C 15 Mo;

36 Mo Sv C 42 Mo
290 24 SB 1 Mo; SC 4 Mo; SvC, 4 SB 1 Mo; SvC 3 Mo; SvC,

B 24 Mo P 4 Mo

Steam
100 36 Sat 36 Sat
203 48 SB 3 Mo; SC 30 Mo 42 SB 3 Mo; C 15 Mo; SvC,

P 24 Mo
225 42 SB 2 Mo; SC 15 Mo; C, 42 B 2 Mo; SvC 9 Mo; SvC,

Co 42 "Mo P, B 24 Mo
250 24 B 9 Mo; SC 18 Mo 6 SB 1 Mo; SvC 5 Mo
290 18 SB 1 Mo; BrB 6 Mo; BrB 1 SvC 1 Mo

P 9 Mo

B = Blisters
BF Bond Failure
Br Broken
Co = Corrosion

C Cracking
Cz Crazing
Mo Month
P Peeling
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Sat Satisfactory
S Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-3 Brine
Epoxy 100
Phenolic 203

225
Primer 250 25 Sat

brushed 290 20 SCz 20 Mo
plus
1 coat D. Water
sprayed 100 20 Sat
19 mils 203 20 Sat

225 20 Sat
250 20 Bond Weak 20 Mo
290 20 CZ,Co 20 Mo

Steam
100 20 Sat
203 20 Sat
225 20 Sat
250 20 SCz 20 Mo
290 20 C 12 Mo; SvC 20 Mo

C-3 Brine
Epoxy 100
Phenolic 203

225
Primer 250 25 Sat

brushed 290 20 Cz 20 Mo
plus
2 coats D. Water
sprayed 100 20 Sat
27 mils 203 20 Sat

225 20 Sat
250 20 Bond Weak 20 Mo
290 20 CZ,Co 20 Mo

Steam
100 20 Sat
203 20 Sat
225 20 Sat
250 20 SCz 20 Mo
290 20 C 12 Mo; SvC 20 Mo

B Blisters
BF Bond Failure
Br Broken
Co Corrosion

C = Cracking
Cz = Crazing
Mo = Month
P = Peeling

20

Sat
S
Sv

Satisfactory
Slight
Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-3 Brine
Epoxy 100
Phenolic 203

225
Primer 250 25 Sat

brushed 290 20 CZ,B 20 Mo
plus
3 coats D. Water
sprayed 100 20 Sat
35 mils 203 20 Sat

225 20 Sat
250 20 Bond Weak 20 Mo
290 20 CZ,Co 20 Mo

Steam
100 20 Sat
203 20 Sat
225 20 Sat
250 20 SCz 20 Mo
290 12 C 6 Mo; SuC 12 Mo

C-4 Brine
Neoprene 100 22 Sat 22 Sat

203 21 SBF 6 Mo 21 B,BF 1 Mo; SvB,BrB 6 Mo
Primer 225 29 SB 8 Mo 29 Sat

and 250 52 Sat 60 BrB 40 Mo
7 coats 290 49 SBF 11 Mo; B 20 Mo; 11 SB 2 Mo; BrB,P 11 Mo
brushed Co 49 Mo
heat
c.ured D. Water
24 mils 100 36 SB 1 Mo 36 Sat

203 9 SB,BF 1 Mo; SvB 6 Mo; 9 B,BF 1 Mo; SvB,BrB 6 Mo
BrB 9 Mo

225 1 SvB 1 Mo 1 B,BF 1 Mo
250 1 SvB,BF 1 Mo 3 B 1 Mo; SvB,BrB 3 Mo
290 1 SvB,P 1 Mo 1 SvB 1 Mo

Steam
100 36 SB 1 Mo 36 Sat
203 9 SB 1 Mo; SvB 6 Mo; BrB 9 B 3 Mo; SvB,BrB 9 Mo

9 Mo
225 1 SvB 1 Mo 6 SB 1 Mo; BrB,P 5 Mo
250 1 SvB,P 1 Mo 3 SB 1 Mo; B,BF 2 Mo;

SvB 3 Mo
290 1 SvB,C 1 Mo 1 SvB 1 Mo

B Blisters
BF Bond Failure
Br Broken
Co Corrosion

C = Cracking
Cz Crazing
Ho Honth
P Peeling

21

Sat Satisfactory
S Slight
Sv Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-5 Brine
Neoprene 100 35 Sat 35 Sat

203 30 SBF 5 Mo 30 SB 21 Mo
Primer 225 39 Sat 39 Sat

plus 250 60 Sat 60 Sat
22 coats 290 45 B 1 Mo; SvB 15 Mo; 45 B 1 Mo; SvB 12 Mo;
brushed BrB 45 Mo BrB 27 Mo
40 mils

D. Water
100 36 Sat 36 Sat
203 61 B 5 Mo; BrB 21 Mo 61 BrB 6 Mo; SvBrB 61 Mo
225 61 B 2 Mo; BrB 61 Mo 42 BrB 9 Mo; SvBrB 42 Mo
250 48 B 1 Mo; BrB 5 Mo 36 BrB 3 Mo; SvBrB 36 Mo
290 30 B 1 Mo; BrB 3 Mo 24 BrB 6 Mo; SvRrB 12 Mo

Steam
100 36 Sat 36 Sat
203 61 B 6 Mo; BrB 48 Mo 61 B 15 Mo; BrB 61 Mo
225 42 B 2 Mo' BrB 9Mo 15 BrB 6 Mo; SvBrB 15 Mo,
250 42 B 1 Mo; BrB 6 Mo 6 BrB 2 Mo; SvB, P 6 Mo
290 30 BrB,P 1 Mo 5 BrB 2 Mo; SvB,P 5 Mo

C-5 Brine
Neoprene 100

203
Primer 225

plus 250 25 SB 25 Mo
10 coats 290 20 B 6 110; Co 20 Mo
brushed
24 mils D. Water

100 20 B 20 Mo
203 20 B 3 Mo
225 20 B 1 Mo
250 20 B 1 Mo; Co 12 Mo
290 20 C,B,Co 1 Mo

Steam
100 20 Sat
203 20 B 2 Mo
225 20 B 1 Mo
250 20 B 1 Mo; Co 12 Mo
290 20 C,B,Co 1 Mo

B ~ Blisters
BF Bond Failure
Br c Broken
Co Corrosion

C c Cracking
Cz c Crazing
Mo c Month
P c Peeling

22

Sat Satisfactory
S Slight
Sv c Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-5 Brine
Neoprene 100

203
Primer 225

plus 250 25 SB 25 Mo
15 coats 290 20 B 6 Mo; Co 20 Mo
brushed
34 mils D. Water

100 20 B 20 Mo
203 20 B 2 Mo
225 20 B 1 Mo
250 20 B 1 Mo; Co 12 Mo
290 20 C,B,Co 1 Mo

Steam
100 20 Sat
203 20 B 2 Mo
225 20 B 1 Mo
250 20 B 1 Mo; Co 12 Mo
290 20 C,B,Co 1 Mo

C-5 Brine
Neoprene 100

203
Primer 225

Iplus 250 25 SB 25 Ho
20 coats 290 20 B 6 Mo; Co 20 Mo
brushed
44 mils D. \o[ater

100 20 B 12 Mo
203 20 B 2 Mo
225 20 B 1 Mo
250 20 B 1 Mo; Co 12 Mo
290 20 C,B,Co 1 Mo

Steam
100 20 Sat
203 20 B 2 Mo
225 20 B 6 Mo
250 20 B 1 Mo; Co 12 Mo
290 20 C,B,Co 1 Mo

B Blisters
BF Bond Failure
Br Broken
Co = Corrosion

C Cracking
Cz Crazing
Mo Month
P = Peeling

23

Sat
S
Sv

Satisfactory
Slight
Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-6 Brine
Ch1orosu1- 100 35 Sat 35 Sat
fonated Po1y- 203 30 SBF 4 Mo 21 B 1 Mo; BrB 21 Mo
ethylene 225 10 B 8 Mo; BrB 9 Mo 3 BrB,P 3 Mo

250 9 B 5 Mo; P 7 Mo 8 B 4 Mo; BrB 7 Mo
Primer 290 1 SvB,P 1 Mo 2 SvB 1 Mo

plus
6 coats D. Water
brushed 100 36 Sat 36 Sat
30 mils 203 1 SvB 1 Mo 1 SvB 1 Mo

225 1 SvB 1 Mo 2 SvB 1 Mo
250 1 SvB 1 Mo 1 SvB 1 Mo
290 1 SvB 1 Mo 1 P 1 Mo

Steam
1'00 36 Sat 36 Sat
203 1 SvB 1 Mo 1 SvB 1 Mo
225 1 SvB 1 Mo 1 SvB 1 Mo
250 2 SvB 1 Mo 1 SvB 1 Mo
290 1 SvB,C 1 Mo 1 P 1 Mo

C-7 Brine
Chlorosul- 100 35 Sat 35 Sat
fonated Poly- 203 30 SBF 6 Mo 21 SB 1 Mo; B,BF 6 Mo; BrB
ethylene 21 Mo

225 10 SvB,BrB 9 Mo 4 SvB 4 Mo
Primer 250 9 B 6 Mo; SVB,P 9Mo 8 B 4 Mo; BrB 6 Mo

plus 290 1 SvP 1 Mo 2 SvB 1 Mo; BrB,P 2 Mo
6 coats
brushed D. Water
30 mils 100 36 Sat 36 Sat

203 1 SvB 1 Mo 1 SvB 1 Mo
225 1 SvB 1 Mo 1 SvB 1 Mo
250 1 SvB 1 Mo 1 SvB 1 Mo
290 1 SvB 1 Mo 1 SvB 1 Mo

Steam
100 36 Sat 36 Sat
203 1 SvB 1 Mo 1 SvB 1 Mo
225 1 SvB 1 Mo 1 SvB 1 Mo
250 1 SvB 1 Mo 1 SvB,P 1 Mo
290 1 SvB 1 Mo 1 SvB 1 Mo

B .. Blisters
BF .. Bond Failure
Br .. Broken
Co .. Corrosion

C ... Cracking
Cz .. Crazing
Mo .. Month
P .. Peeling

24

Sat Satisfactory
S .. Slight
Sv .. Severe

•



Material
and

application
data

C-8
Resin
Varnish

7 coats
brushed
heat cured
20 mils

C-9
Phenolic

Primer
plus
2 coats
brushed
22 mils

Exposure
environ

ment
and temp
degrees F

Brine
100
203
225
250
290

D. Water
100
203

225
250

290

Steam
100
203

225

250
290

Brine
100
203
225
250
290

D. Water
100
203
225
250

290

Steam
100
203
225

250
290

Expo
sure
time

mo

35
30
39
60
45

36
42

42
42

61

36
61

42

4
61

35
30
39
60
59

30
61
61
42

61

36
61
61

48
47

Table 9 - Continued

Coating performance
steel

Sat
Sat
Sat
SB 24 Mo; Co 60 Mo
B 5 Me; BF 45 Mo

Sat
SB 9 Mo; BrB 36 Mo;

Co 42 Mo
SB 2 Mo; BrB,Co 42 Mo
B 1 Mo; BrB 9 Mo

B 1 Mo

Sat
B 12 Mo; BrB 48 Mo;

Co 61 Mo
SB 2 Mo; C 18 Mo; BrB,

Co 42 Mo
SB 1 Mo; SVB,C 4 Mo
SB 1 Mo; C 4 Mo; BrB

24 Mo; Co 61 Mo

Sat
Sat
Sat
Sat
Sat

SB 12 Mo
Sat
Sat
SB 1 Mo; Cz 5 Mo;

C 15 Mo; BrB 42 Mo
SB 1 Mo; SC 5 Mo; seo

61 Mo

Sat
Co 61 Mo
SB 4 Mo; SC 15 Mo; B,

Co 61 Mo
SC 12 Mo; C,Co 48 Mo
SB,SC 1 Mo; C 9 Mo;

SvC,Co 47 Mo

Expo
sure
time

mo

35
30
18
48
17

36
6

4
4

9

36
61

61

6
5

35
30
36
30
45

36
61
21
36

24

24
48

9

36
24

Coating performance
concrete

SB,SBF 8 Mo
SBF 1 Mo; BrB,C 30 Mo
SBF 1 Mo; C 9 Mo; P 10 Mo
SBF 1 Mo; SvBF 24 Mo
B,BF 1 Mo; SvC,P 15 Mo

Sat
SB 1 Mo; P 3 Mo; SVB,C,

P 6 Mo
SB 1 Mo; BrB 2 Mo; C 4 Mo
SB 1 Mo; C,P 2 Mo; BrB

4 Mo
SB,BF,P 1 Mo; SvBF 9 Mo

Sat
B 12 Mo; C,P 42 Mo

SB 1 Mo; SBF 12 Mo; BrB,
P 18 Mo

SB,P,BF 1 Mo; SVB,C 5 Mo
SB,P,BF 1 Mo; SVB,C 5 Mo

Sat
SC 30 Mo
SC 1 Mo; B 15 Mo; BrB 36 Mo
C 4 Mo; B,SvC 24 Mo
SVB,C 45 Mo

Sat
SB 5 Mo; SC 15 Mo
SB 2 Mo; BrB 6 Mo; C 21 Mo
SB 1 Me; SC 2 Mo; SvC 36 Mo

SC 1 Mo; C 6 Mo; SvC 24 Mo

Sat
SC 24 Mo; C 42 Mo
SC 1 Mo; C 6 Mo

SC 1 Mo; SvC 3 Mo
SC 1 Mo; SvC 5 Mo

B Blisters
BF Bond Failure
Br Broken
Co Corrosion

C = Cracking
Cz = Crazing
Ho = Month
P = Peeling

25

Sat Satisfactory
S = Slight
Sv Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-9 Brine
Phenolic 100

203
Primer 225

plus 250 25 Sat
2 coats 290 20 Sat
brushed
26 mils D. Water

100 20 Sat
203 20 B 3 Mo; Co 20 Mo
225 12 B 1 Mo; C 3 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

Steam
100 20 Sat
203 20 B 6 Mo; Co 20 Mo
225 6 B 2 Mo; C 3 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

C-9 Brine
Phenolic 100

203
Primer 225

plus 250 25 Sat
3 coats 290 20 Sat
brushed
31 mils D. Water

100 20 Sat
203 20 B 1 Mo; Co 20 Mo
225 6 B 1 Mo; SvC 6 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

Steam
100 20 Sat
203 20 B 3 Mo; Co 20 Mo
225 6 B 2 Mo; SvC 6 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

B '" Blisters
BF Bond Failure
Br '" Broken
Co .. Corrosion

C = Cracking
Cz = Crazing
Mo = Month
P .. Peeling

26

Sat '" Satisfactory
S = Slight
Sv = Severe



Table 9 - Continued

Exposure

I
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
app lica tion and temp time steel time concrete

data degrees F rna rna

C-9 Brine
IPhenolic 100

203
Primer 225

plus 250 25 Sat
4 coats 290 20 Sat
brushed
38 mils D. Water

100 20 Sat
203 12 B 1 Mo; SvC,SvB 12 Mo
225 6 B 1 Mo; SvC 6 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

Steam
100 20 Sat
203 20 B,C 6 Mo; Co 20 Mo
225 3 B 1 Mo; C 3 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

C-10 Brine
Vinyl 100 35 Sat 35 Sat
(VR-3) 203

I
225

4 coats 250
brushed 290
8 mils

D. Water
100 36 Sat 36 Sat
203
225
250
290

Steam
100 36 Sat 24 Sat
203
225
250
290

B
BF =
Br
Co

Blisters
Bond Failure
Broken
Corrosion

C
Cz
Mo
P

27

Cracking
Crazing
Month
Peeling

Sat = Satisfactory
S Slight
Sv = Severe



Material
and

application
data

Exposure
environ

ment
and temp
degrees F

Expo
sure
time

mo

Table 9 - Continued

Coating performance
steel

Expo
sure
time
rno

Coating performance
concrete

C-ll Brine
Bituminous 100 15

203 24
3 coats

brushed 225 18
10 mils 250 9

290 15

D. Water
100 2
203 9
225 48
250 30
290 1

Steam
100 2
203 36

225 6
250 1
290 61

C-12 Brine
Phenolic 100 55
Experimental 203 30
System 225 39

250 60
2 coats 290 59

brushed
10 mils D. Water

100 36
203 61
225 61
250 61

290 61

Steam
100 36
203 1
225 1
250 1
290 61

B Blisters
BF .. Bond Failure
Br .. Broken
Co .. Corrosion

B,P 15 Mo
SB 5 Mo; P 15 Mo; BrB,

Co 24 Mo
SB 12 Mo; BrB,Co 18 Mo
B 3 Mo; BrB 6 Mo; Sv

BrB 9 Mo
Co 15 Mo

SB 1 Mo; BrB,Co 2 Mo
B 1 Mo; BrB,Co 9 Mo
C 42 Mo; SvC,Co 48 Mo
B,C 5 Mo; BrB,P 15 Mo
B,C,P 1 Mo

SB 1 Mo; BrB,Co 2 Mo
SB 1 Mo; C 15 Mo; B,Co

18 Mo
SB 1 Mo; C,SvB 5 Mo
SvC,SvB 1 Mo
C 2 Mo; BrB 4 Mo

Sat
Sat
Sat
Sat
SBF 8 Mo; SB,Co 59 Mo

SB 1 Mo
C 1 Mo; SvC,Co 61 Mo
Cz 1 Mo; SvCz,Co 61 Mo
SBF,SC 1 Mo; C 9 Mo;

P 61 Mo
SC 1 Mo; BF 61 Mo

Sat
SvC 1 Mo
C 1 Mo
SvC 1 Mo
SC 1 Mo

C .. Cracking
Cz .. Crazing
Mo .. Month
P .. Peeling

28

35
30

15
24

17

36
2
2
3

24

36
2

2
4
2

Sat
SB 5 Mo; BrB 24 Mo

SB 2 Mo; BrB 10 Mo
B 3 Mo; BrB,P 9 Mo; SvBrB

24 Mo
SB 1 Mo; BrB 5 Mo; SvBrB

15 Mo

Sat
B,C 2 Mo
BrB 2 Mo
SB 1 Mo; BrB,P 3 Mo
BrB 1 Mo

Sat
C 2 Mo

C,P 2 Mo
BrB 2 Mo; SvC 4 Mo
SC 1 Mo; SvC 2 Mo

Sat .. Satisfactory
S .. Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-13 Brine
Phenolic 100 35 Sat
Experimental 203 30 Sat
System 225 39 Sat

250 60 Sat
2 coats 290 45 SBF 1 Mo; BF,Co 30 Mo;

brushed BrB,Co 45 Mo
8 mils

D. l'ater
100 36 SB 1 Mo
203 1 SvC 1 Mo
225 1 C 1 Mo
250 1 BrB,Co 1 Mo
290 1 BrB,C 1 Mo

Steam
100 36 SB 2 Mo
203 1 SvC 1 Mo
225 1 SvC 1 Mo
250 1 BrB,C 1 Mo
290 1 BrB 1 Mo

C-14 Brine
Coal-tar 100 35 Sat 28 Sat
Epoxy 203 30 Sat 1 C,P 1 Mo

225 39 Sat 2 SC 1 Mo; SvC 2 Mo
3 coats 250 60 SB 15 Mo 1 SvC 1 Mo

brushed 290
22 mils

D. Water
100 36 Sat 36 Sat
203 2 SvB 1 Mo; SvC 2 Mo 15 SB 1 Mo; SC 2 Mo; SvC

15 Mo
225 2 B 1 Mo; SvC 2 Mo 2 SB 1 Mo; SvC 2 Mo
250 1 SvB,C 1 Mo 1 SvC 1 Mo
290

Steam
100 36 Sat 36 Sat
203 3 C,Co 3 Mo 1 SvC 1 Mo
225 6 SB 1 Mo; SC 3 Mo; SvC 2 SvC 2 Mo

6 Mo
250 2 SB,Co 1 Mo; SvC 2 Mo 1 SvC 1 Mo
290

B
BF
Br
Co =

Blisters
Bond Failure
Broken
Corrosion

C
Cz
Mo
P

29

Cracking
Crazing
Month
Peeling

Sat = Satisfactory
S = Slight
Sv Severe



Table 9 - Continued

Exposure
Ma teria1 environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-15 Brine
Polyester 100 33 Sat 33 Sat

203 2 B 1 Mo; SvBF 2 Mo 2 SvB 1 Mo; SvBF 2 Mo
Primer 225 1 B,BF 1 Mo 1 B,C,P 1 Mo

plus 250 1 B, BF 1 Mo 1 B,C,P 1 Mo
2 coats 290
brushed

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

C-16 Brine
EPDM 100 1 P 1 Mo 2 B,BrB 1 Mo

Experimental 203
System 225

250
7 coats 290

brushed
D. Water

100
203
225
250
290

Steam
100
203
225
250
290

B
BF =
Br
Co

Blisters
Bond Failure
Broken
Corrosion

C
Cz
Mo
P

Cracking
Crazing
Month

= Peeling

30

Sat = Satisfactory
S Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- IExpo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-17 Brine
Coal-tar 100 35 Sat 35 Sat
Epoxy 203 30 Sat 30 Sat

225 39 Sat 39 SC 7 Mo; SB 36 Mo
3 coats 250 60 Sat 3 C,P 3 Mo

brushed 290
25 mils

D. Water
100 36 Sat 36 Sat
203 61 SB 1 Mo; SBrB 61 Mo 1 SvC 1 Mo
225 42 SIl 2 Mo; C 9 Mo; SvBrB 1 SvC 1 Mo

42 Mo
250 42 SB 1 Mo; BrB 9 Mo; SvBrB 1 SvC 1 Mo

42 Mo
290

Steam
100 36 Sat 24 Sat
203 61 SB 2 Mo; R42 Mo; BrB 1 SvC 1 Mo

61 Mo
225 61 SB 3 Mo; C 9 Mo; BrB 1 SvC 1 Mo

42 Mo
250 61 SC 3 Mo; C 6 Mo 1 SvC 1 Mo
290

C-18 Brine
Coal-tar 100 35 Sat 28 Sat
Epoxy 203 30 Sat 30 SC 1 Mo; C 30 Mo

225 2 SvC 2 Mo 2 SvC 2 Mo
3 coats 250 60 Sat 1 SvC 1 Mo

brushed 290
25 mils

D. Water
100 36 Sat 36 Sat
203 61 SB 1 Mo; SC,B 42 Mo; 2 SvC 2 Mo

BrB 61 Mo
225 42 SB 2 Mo; SC 6 Mo; SvBrB 2 SvC 2 Mo

42 Mo
250 42 SB 1 Mo; C,B 6 Mo; BrB 1 SvC 1 Mo

42 Mo
290

Steam
100 36 Sat 36 Sat
203 61 SB 5 Mo; SBrB 42 Mo; 3 SC 1 Mo; SvC 3 Mo

BrB 61 Mo
225 61 SB 3 Mo; SC 6 Mo;BrB 1 SvC 1 Mo

61 Mo
250 42 C 42 Mo 1 SvC 1 Mo
290

B =
BF =

Br
Co =

Blisters
Bond Failure
Broken
Corrosion

C
Cz
Mo
P

31

Cracking
Crazing
Month
Peeling

Sat = Satisfactory
S Slight
Sv Severe



Material
and

application
data

C-19
F1uoro
elastomer
Experimental
System

Epoxy primer
plus
10 coats
brushed
10 mils

Exposure
environ

ment
and temp
degrees F

Brine
100
203
225
250
290

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

Expo
sure
time
mo

35
30
39
60
10

Table 9 - Continued

Coating performance
steel

Sat
Sat
Sat
SB,Co 60 Mo
SB 7 Mo; BrB,P 8 Mo;

SvP 10 Mo

Expo
sure
time
mo

35
30
30
18
10

Coating performance
concrete

Sat
SB 2 Mo; B 30 Mo
SB 7 Mo; SvC,P 30 Mo
SB 3 Me; B,SP 6 Mo; P 15 Mo
P 8 Mo; SVP 10 Mo

C-20 Brine
Neoprene- 100 35 Sat 35 Sat
asphalt 203 30 Sagging,SB 1 Mo 29 C 23 Mo; SvC 29 Mo

225 39 Sagging, 1Me 39 B 10 Mo
Primer 250 60 Sagging, 1 Mo 60 SB 24 Mo; BrB, Co 60 Mo

plus 290 59 Sagging, 1 Mo 17 B 5 Mo; P 12 Me; SvP 17 Mo
7 coats
30 mils D. Water

100 36 Sat 36 Sat
203 9 B 1 Mo; SvB 9 Mo 48 SB 1 Mo; B 12 Mo
225 9 SB l_Mo; BrB 3 Me; 42 SBrB 2 Mo; SvBrB 42 Mo

SvBrB 9 Me
250 1 SvBrB 1 Mo 2 BrB 1 Mo; SvB,P 2 Mo
290 9 BrB 1 Mo; SvBrB 9 Mo 1 SvB 1 Mo

Steam
100 36 Sat 36 Sat
203 48 SB 1 Mo; B 9 Mo; BrB 42 SB 3 Mo; BrB 18 Mo

36 Mo
225 48 SB 4 Mo; C 48 Mo 30 SB 3 Mo; BrB 9 Mo; SvC

30 Mo
250 42 B 2 Mo; BrB 3 Mo; SvC 2 B 1 Mo; BrB,P 2 Mo

42 Mo
290 24 B 1 Mo; BrB 4 Mo; SvBrB 1 BrB,P 1 Mo

9 Mo

B '" Blisters C '" Cracking Sat '" Satisfactory
BF '" Bond Failure Cz '" Crazing S Slight
Br '" Broken Mo Month Sv Severe
Co Corrosion P '" Peeling

32



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-2l Brine
Vinyl 100 35 Sat 35 Sat
(VR-3) 203

225
4 coats 250

brushed 290
8 mils

D. Water
100 36 Sat 36 Sat
203
225
250
290

Steam
100 36 Sat 36 Sat
203
225
250
290

C-22 Brine
Vinyl 100 35 Sat 35 Sat
(VR-3) 203

225
4 coats 250

brushed 290
8 mils

D. Water
100 36 Sat 36 Sat
203
225
250
290

Steam
100 36 Sat 36 Sat
203
225
250
290

B
BF
Br
Co

Blisters
Bond Failure
Broken
Corrosion

C Cracking
Cz Crazing
Mo = Month
P Peeling

33

Sat
S
Sv

Satisfactory
Slight
Severe



Table 9 - Continued

Exposure
Material environ- Expo- ~xpo-

and ment sure Coating performance ~ure Coating performance
application and temp time steel ime concrete

data degrees F mo mo

C-23 Brine
F1uoro- 100 35 Sat 35 Sat
elastomer 203 30 Sat 2 B 1 Mo; BrB 2 Mo
Experimenta1 225 39 Sat 10 SB 4 Mo; P 6 Mo; SvP 10 Mo
System 250 60 SB 9 Mo; SC 42 Mo 8 C,B 3 Mo; P 6 Mo; SvP 8 Mo

290 45 SB 12 Mo; C,B 45 Mo 5 SC 1 Mo; C 2 Mo; P 4 Mo
9 coats

brushed D. Water
6 mils 100 36 Sat 36 SB 24 Mo

203 48 SB 1 Mo; SC 36 Mo; SvC 5 SB 1 Mo; P 5 Mo
48 Mo

225 42 SB 1 Mo; B 9 Mo; C,BrB, 21 SB 1 Mo; SvB 5 Mo; C,P
Co 42 Mo 21 Mo

250 30 SB 1 Mo; B 9 Mo; SvC 5 SB 1 Mo; B 3 Mo; SvP 5 Mo
30 Mo

290 18 SB 1 Mo; B,SC 6 Mo; SvC, 1 SvP 1 Mo
P 18 Mo

Steam
100 36 Sat 36 SB 24 Mo
203 48 SB 1 Mo; B 6 Me; C 48 Mo 4 SB 1 Mo; BrB,P 4 Mo
225 42 B 4 Mo; SvB 12 Mo; C, 3 SB 2 Mo; P 3 Mo

BrB,Co 42 Mo
250 21 SB 1 Mo; SvB 4 Mo; BrB 1 SvP 1 Mo

21 Mo
290 5 SB 1 Mo; SvC 5 Mo 1 SvP 1 Mo

C-24 Brine
Polyester 100 22 B,P 3 Mo; P 8 Mo 35 BrB,P 3 Mo; SvC 35 Mo

203 1 P 1 Mo 1 SvC,P 1 Mo
Primer 225

plus 250
glass 290
mat in
2 coats D. Water
plus 100
2 coats 203

225
250
290

Steam
100
203
225
250
290

B
BF ..
Br ..
Co ..

Blisters
Bond Failure
Broken
Corrosion

C .. Cracking
Cz .. Crazing
Me .. Month
P .. Peeling

34

Sat
S
Sv

Satisfactory
Slight

.. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
a pp lica t ion and temp time steel time concrete

data degrees F mo mo

c-26 Brine
Acrylic- 100 35 SC 3 Mo 35 sc 3 Mo
epoxy 203 4 C 1 Mo 1 C 1 Mo

225 3 SvC 3 Mo 1 C,P 1 Mo
3 coats 250 1 SvC 1 Mo 1 SvC 1 Mo

brushed 290 1 SvC 1 Mo 1 SvC 1 Mo
12 mils

D. Water
100 36 Sat 36 Sat
203 1 SvC 1 Mo 1 SvC 1 Mo
225 1 SvC 1 Mo 1 SvC 1 Mo
250 1 SvC 1 Mo 1 SvC 1 Mo
290 1 SvC 1 Mo 1 SvC 1 Mo

Steam
100 36 Sat 36 Sat
203 1 SvC 1 Mo 1 SvC 1 Mo
225 1 C 1 Mo 1 SvC 1 Mo
250 1 SvC 1 Mo 1 SvC 1 Mo
290 1 SvC 1 Mo 1 SvC 1 Mo

C-32 Brine
Baking 100 35 Sat
Phenolic 203 30 Sat

225 39 Sat
Manufacturer 250 60 Sat

applied 290 59 Sat
5 mils

D. Water
100 20 Sat
203 20 Sat
225 57 Sat
250 47 Sat
290 59 Sat

Steam
100 20 Sat
203 20 Sat
225 47 Sat
250 57 Sat
290 59 Sat

B Blisters C = Cracking Sat = Satisfactory
BF Bond Failure Cz = Crazing S Slight
Br Broken Mo = Month Sv = Severe
Co Corrosion P = Peeling

35



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-33 Brine
Glass Resin 100 2 P,Co I Mo I Ineffective

203 I SvCo I Mo I Ineffective
Manufac turer 225 I SvCo I Mo I Ineffective

applied 250 I C,Co I Mo I Ineffective
dipped on 290 3 P,B 2 Mo; Co 3 Mo I Ineffective
concrete

D. Water
Sprayed on 100

steel 203
0.2 mil 225

250
290

Steam
100
203
225
250
290

C-35 Brine
Polyethylene 100 11 SB 8 Mo; B,P 9 Mo; SvP

11 Mo
Flame sprayed 203 2 Co I Mo; P 2 Mo

10 mils 225 2 SvP 2 Mo
250 I C,Co I Mo
290 I C,P I Mo

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

B c Blisters
BF = Bond Failure
Br c Broken
Co • Corrosion

C c Cracking
Cz • Crazing
Mo c Month
P Peeling

36

Sat c Satisfactory
S • Slight
Sv • Severe



Table 9 - Continued

IExposure I

IMaterial Ienviron- Expo- Expo-
and ment sure Coating performance sure Coating performance

application and temp time steel time concrete
data degrees F mo mo

C-36 Brine
Polypropylene 100 10 C 1 Mo; Co 10 Mo 7 Holes 1 Mo; B 7 Mo

203 1 SvC 1 Mo 1 SvC 1 Mo
Flame sprayed 225 2 SvP,Co 2 Mo 2 SvP,Co 2 Mo

20 mils 250 1 SvP 1 Mo 1 SvP 1 Mo
290 1 SvP 1 Mo 1 SvP 1 Mo

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

Brine
100
203
225
250
290

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

,

B c Blisters
BF Bond Failure
Br c Broken
Co Corrosion

C
Cz
No
P

37

Cracking
Crazing
Month
Peeling

Sat = Satisfactory
S = Slight
Sv Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
applica tion and temp time steel time concrli'te

data degrees F mo mo

C-37 Brine
Chlorinated 100 28 Sat
Po1yether 203 26 Sat

225 34 SB 1 Mo
Manufacturer 250 57 SB 1 Mo

applied 290 54 SB 1 Mo
30 mils

D. Water
100 31 Sat
203 55 SB 1 Mo; B 15 Mo; BrB,

BF 55 Mo
225 56 SB 1 Mo; B 4 Mo; BrB,

Co 56 Mo
250 56 SB 1 Mo; B 4 Mo; B,C

56 Mo
290 25 B 1 Mo; B,Se 10 Mo; BrB,

SvC 25 Mo

Steam
100 31 Sat
203 55 SB 6 Mo; B 42 Mo; SvB

55 Mo
225 56 SB 1 Mo; SvB 56 Mo
250 56 SB 1 Mo; B,e 37 Mo; BrB

56 Mo
290 25 B 1 Mo; B,Se 10 Mo; BrB,

SvC 25 Mo

C-38 Brine
Po1yarylether 100 22 B 7 Mo; SvB 13 Mo 35 Sat

203 30 B 1 Mo; SvB 5 Mo; BrB, 28 SB 1 Mo; BrB 28 Mo
7 coats P 21 Mo

brushed 225
,

18 B,P 8 Mo; BF 15 Mo 18 SvB 10 Mo,
8 mils 250 9 C 1 Mo; B 3 Mo; P 6 Mo; 8 B 1 Mo; P 6 Mo; B,P 8 Mo

BrB,P 9 Mo
290 6 B 1 Mo; SvB,P 5 Mo 9 SvB 1 Mo; BrB 2 Mo

D. Water
100 2 SB 1 Mo; B 2 Mo 36 SC 21 Mo
203 1 SvB 1 Mo 1

I
SvB 1 Mo

225 1 SvB 1 Mo 1 SvB 1 Mo
250 1 SvB 1 Mo 1 SvB 1 Mo
290 1 B,C 1 Mo 1 SvB 1 Mo

Steam
100 2 SB 1 Mo; B 2 Mo 36 SC 18 Mo
203 1 SvB 1 Mo 1 SvB 1 Mo
225 1 SvB 1 Mo 1 SvB 1 Mo
250 1 B,C 1 Mo 1 SvB 1 Mo
290 1 SvB 1 Mo 1 SvB 1 Mo

B = Blisters
BF = Bond Failure
Br "' Broken
Co = Corrosion

C = Cracking
Cz = Crazing
Ho = Month
P "' Peeling

38

Sat Satisfactory
S = Slight
Sv = Severe



Table 9 - Continued

~xposl1re

Material environ- Expo- Expo-
and ment sure Coating performance sure Coating performance

application ",nd temp time steel time concrete
data ~egrees F mo mo

C-39 IBrine
PE-PVAC 100 19 SP 11 Mo 35 Sat

203 1 SvP 1 Mo 4 P 1 Mo; SvP 4 Mo
Flame 225 1 SvP 1 Mo 2 SvP 1 Mo

sprayed 250 1 SvP 1 Mo 1 SvP 1 Mo
manufacturer 290 1 SvP 1 Mo
applied 20
mils ID. Water

100
203
225
250
290

Steam
100
203
225
250
290

C-40 Brine
Porcelain 100
Enamel 203

225 I

Manufacturer 250
app1 ied 290 26 SB 1 Mo; C 14 Mo; SvC,
dipped Co 20 Mo
12 mils

p. Water
100
203
225
250
290

Steam
100
203
225
250
290

B
BF
Br
Co =

Blisters
Bond Failure
Broken
Corrosion

C
Cz =
No
P

39

Cracking
Crazing
Month
Peeling

Sat = Satisfactory
S Slight
Sv Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-43 Brine
Epoxy 100 28 Sat 28 Sat

203 2 SB 1 Mo; BrB,C,P 2 Mo 2 C,P, 2 Mo
Primer 225 1 SvP 1 Mo 1 SvP 1 Mo

plus 250 1 SvP 1 Mo 1 SvC,P 1 Mo
2 coats 290 1 SvP 1 Mo 1 SvC,P 1 Mo
brushed
10 mils D. Water

100
203
225
250
290

Steam
100

I 203

I
225
250
290

C-44 Brine
Epoxy 100 30 SP 8 Mo; SCo 17 Mo 30 Sat

203 1 P 1 Mo 1 P 1 Mo
2 coats 225 1 SVC,P 1 Mo 1 SvC,P 1 Mo

brushed 250 1 SVC,P 1 Mo 1 SvC,P 1 Mo
24 mils 290 1 SVC,P 1 Mo 1 SvC,P 1 Mo

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

B .. Blisters
BF .. Bond Failure
Br .. Broken
Co .. Corrosion

C • Cracking
Cz .. Crazing
Me .. Month
P Peeling

40

Sat .. Satisfactory
S .. Slight
Sv .. Severe



Material
and

application
data

Exposure
environ

ment
and temp
degrees F

Expo
sure
time

mo

Table 9 - Continued

Coating performance
steel

Expo
sure
time

mo

Coating performance
concrete

C-45
Poly imide

2 coats
manufacturer
applied
0.5 mils

Brine
100
203

225
250
290

29
3

1
1
1

SR,Co 29 Mo
SB,BrB 1 Mo;

PC 3 Mo
P 1 Mo
P 1 Mo
SvC,P 1 Mo

P 2 Mo;

C-47
Epoxy

Primer
plus 3
coats
brushed
35 mils

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

Brine
100
203
225
250

290

36
2
1
1
1

36
2
1
1
1

28
26
34
57

54

SB 1 Mo; SCo 21 Mo
B1Mo;P2Mo
SvP 1 Mo
SvP 1 Mo
SvP 1 Mo

Sat
B 1 Mo; SvP 2 Mo
SvP 1 Mo
SvP 1 Mo
SvP 1 Mo

Sat
Sat
Sat
Sat

Cz (Top Coat) 54 Mo

28
26 I

34
60

40

Sat
Sat
SB 19 Mo; R 25 Mo
SB 5 Mo; RrB 45 Mo;

SC 60 Mo
SB 4 Mo; B 25 Mo; BrB

40 Mo

D. Water
100
203

225

250

290

Steam
100
203
225
250

290

36
61

61

61

24

36
61
61
61

36

SB 24 Mo 36
SB 1 Mo; BrB 61 Mo 61

SB 1 Mo; B 15 Mo; BrR, 61
Co 61 Mo

SB 1 Mo; B, C 61 Mo 61

SB 1 Mo; SvBrB 24 Mo 24

Sat 36
SB 2 Mo; BrR,SCo 61 Mo 61
SB 42 Mo; SCo 61 Mo 61
SB 7 Mo; BrR,P 48 Mo; C, 48

P 61 Mo
SB 1 Mo; B 6 Mo; BrB,C, 24

30 Mo

Sat
SB 3 Mo; SC 15 Mo; RrB

48 Mo
SB 2 Mo; B,C 15 Mo; BrB

42 Mo
SB 1 Mo; BrB 48 Mo; SBrB

61 Mo
SB 1 Mo; BrB 15 Mo; C,P,

SvBrB 24 Mo

Sat
Sat
C 42 Mo; SvB,BrB,C 61 Mo
SB 1 Mo; B 6 Mo; SvC

48 Mo
SvC 5 Mo; B 18 Mo; BrB,

P 24 Mo

B = Blisters
BF = Bond Failure
Br Broken
Co = Corrosion

C = Cracking
Cz = Crazing
Mo Month
P = Peeling

41

Sat = Satisfactory
S Slight
Sv Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-47 Brine
Epoxy 100

203
Primer 225

plus 1 250 25 Sat
coat 290 20 Sat
brushed
16 mils D. Water

100 20 Sat
203 20 B 1 Mo; C, B 12 Mo,Co

20 Mo
225 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
250 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
290 20 B 1 Mo; SvC,B 12 Mo; Co

20 Mo

Steam
100 20 Sat
203 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
225 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
250 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
290 20 B 1 Mo; SvC,B 12 Mo; Co

20 Mo

C-47 Brine
Epoxy 100

203
Primer 225

plus 2 250 25 Sat
coats 290 20 Sat
brushed
24 mils D. Water

100 20 Sat
203 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
225 20 B 1 Mo; C,B 12 Mo' Co,

20 Mo
250 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
290 20 B 1 Mo; SvC,B 12 Mo;

Co 20 Mo

Steam
100 20 Sat
203 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
225 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
250 20 B 1 Mo; C,B 12 Mo; Co

20 Mo
290 20 B 1 Mo; SvC,B 12 Mo;

Co 20 Mo

B Blisters
BF = Bond Failure
Br = Broken
Co • Corrosion

C • Cracking
Cz Crazing
Mo = Month
P Peeling

42

Sat = Satisfactory
S = Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-47 Brine
Epoxy 100

203
Primer 225

plus 250 25 Sat
3 coats 290 20 Sat
32 mils

D. Water
100 20 SB 12 Mo
203 20 SvB 1 Mo; C,B 12 Mo;

Co 20 Mo
225 20 SvB 1 Mo; C,B 12 Mo; Co

20 Mo
250 20 SvB 1 Mo; C,B 12 Mo; Co

20 Mo
290 20 SvB 1 Mo; SvC,B 12 Mo;

Co 20 Mo

Steam
100 20 Sat
203 20 SB 1 Mo; C,B 12 Mo; Co

20 Mo
225 20 SB 1 Mo; C,B 12 Mo; Co

20 Mo
250 20 SB 1 Mo; C,B 12 Mo; Co

20 Mo
290 20 SB 1 Mo; SVC,B 12 Mo;

C 20 Mo

C-48 Brine
Stainless 100 28 Erosion, Co 28 Mo
Steel 203 5 SB,C 2 Mo; C,P 3 Mo;

SvC,P 5 Mo
Primer 225 1 SvC 1 Mo

plus 250 6 B,C 3 Mo; SvC,B,P 6 Mo
2 coats 290 1 B,C 1 Mo
7 mils

D. Water
100 2 Erosion,Co 2 Mo
203 1 SvC,Co 1 Mo
225 1 Sv Erosion 1 Mo
250 2 Sv Erosion 1 Mo
290 1 Sv Erosion 1 Mo

Steam
100 2 SvC
203 1 SvC,P,Co 1 Me
225 1 Sv Erosion 1 Mo
250 1 Sv Erosion 1 Mo
290 1 Sv Erosion 1 Mo

B Blisters
BF = Bond Failure
Br = Broken
Co Corrosion

C = Cracking
Cz Crazing
Mo = Month
P Peeling

43

Sat = Satisfactory
S = Slight
Sv = Severe



Table 9 - Continued

Exposure
I

I
i

Material environ- Expo- Expo-
and ment sure ! Coating performance sure Coating performance

application and temp time
I

steel time concrete
data degrees F mo mo

C-49 Brine ISilicone 100 I 27 Sat 27 Sat
203 I 26 BF 11 Mo; SvBF 26 Mo 11 SvBF 3 Mo

Primer 225 9 SvC,P 9 Mo 3 BF 1 Mo; C 2 Mo; SvBF 3 Mo
plus 250 3 B,P 3 Mo 4 SB 1 Mo; B,BF,P 4 Mo
2 coats 290 3 BF 3 Mo 1 BF,P 1 Mo
12 mils

D. Water
100 36 Sat 36 SBF 12 Mo; SvBF 36 Mo
203 9 C,Co 1 Mo; BF 3 Mo 18 B,BF 1 Mo; SvBF 18 Mo
225 6 B,BF,Co 1 Mo; SB 3 Mo 6 B,BF 1 Mo
250 3 B,BF 1 Mo; BrB 3 Mo 1 BF,B 1 Mo
290 1 BF,P,C,Co 1 Mo 1 BF,B 1 Mo

Steam
100 36 Sat , 36 BF 5 Mo; SvBF 36 Mo
203 15

I
SB 4 Mo; BF 9 Mo; SvC 15 Mo 24 B,BF 1 Mo; SvBF 9 Mo

225 12 B,BF,Co 1 Mo; SvB 3 Mo; 15 B,BF 1 Mo; SvC 15 Mo
Co 12 Mo

250 5 SB,Co 1 Mo; BF 3 Mo; SC 5 BF 1 Mo; SvBF 5 Mo
4 Mo

I
290 1 B,P,Co 1 Mo 1 BF 1 Mo; C,P 2 Mo

C-50 Brine

Mal
Urethane 100 26 Sat 26 Sat

203 2 SvB 1 Mo; BrB,Co 2 6 SB 1 Mo; SvC,P 6 Mo
5 coats 225 1 B,Co 1 Mo 1 BF,B,C 1 Mo

5 mils 250
290

D. Water
100 36 Sat 36 Sat
203 1 SvB,Co 1 Mo 1 SvB,C 1 Mo
225 1 SvB 1 Mo 1 SvB,C 1 Mo
250
290

Steam
100 36 Sat 36 Sat
203 1 SvB,Co 1 Mo 1 B,C 1 Mo
225 1 SvB 1 Mo 1 SvBrB 1 Mo
250
290

B .. Blisters
BF = Bond Failure
Br Broken
Co = Corrosion

C .. Cracking
Cz Crazing
Mo = Month
P = Peeling

44

Sat Satisfactory
S Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-51 Brine
Epoxy 100 25 Sat

203 1 C,P 1 Mo
Manufacturer 225 1 C,P 1 Mo

applied 250 1 SvC,P 1 Mo
51 mils 290 1 SvC,P 1 Mo

D. Water
100 36 Sat
203 1 SvC 1 Mo
225 1 SvC 1 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

Steam
100 36 Sat
203 1 SvC 1 Mo
225 1 SvC 1 Mo
250 1 SvC 1 Mo
290 1 SvC 1 Mo

C-52 Brine
Sulfur 100 1 SvC 1 Mo

203 1 B,C 1 Mo
Manufacturer 225 1 B,C 1 Mo

applied 250
20 mils 290

D. Water
100
203 2 SvC 2 Mo
225 1 SvC 1 Mo
250 1 SvC 1 Mo
290

Steam
100
203 5 C 3 Mo; SvC 5 Mo
225 1 SvC 1 Mo
250 1 SvC 1 Mo
290

B
BF ..
Br
Co ..

Blisters
Bond Failure
Broken
Corrosion

C
Cz
Mo
P

45

Cracking
Crazing
Month
Peeling

Sat
S
Sv

Satisfactory
Slight

.. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-55 Brine
Polyvinyl 100
Fluoride 203

225
Manufacturer 250

applied 10 290
mils

D. Water
100
203
225
250 58 SB 1 Mo; SvB 58 Mo
290 21 B 1 Mo; BC 9 Mo; SvBrB

21 Mo

Steam
100 33 Sat
203 57 SB 57 Mo 2 C 1 Mo; SvC 2 Mo
225 58 SB 45 Mo 58 P 58 Mo
250 58 SB 3 Mo; B,C 45 Mo; 58 SvC 58 Mo

B,SvC 58 Mo
290 27 BrB 1 Mo; SvBrB 27 Mo

C-56 Brine
Polyvinylidene 100
Fluoride 203

225
Manufacturer 250

applied 25 290
mils

D. Water
100
203
225
250 58 Sat
290 58 B 39 Mo; BrB,Co 58 Mo

Steam
100 33 Sat
203 57 Sat 57 SB 5 Mo; BrB,P 57 Mo
225 58 Sat 39 SB 2 Mo; C,P 39 Mo
250 58 Sat 33 SC 12 Mo; C,P 33 Mo
290 27 SB,C 3 Mo; C,P 21 Mo

I

B = Blisters
BF = Bond Failure
Br = Broken
Co = Corrosion

C = Cracking
Cz = Crazing
Mo = Honth
P = Peeling

46

Sat = Satisfactory
S = Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-57 Brine
Epoxy 100 13 Sat

203 12 Sat
Manufacturer 225 21 Sat

applied 40 250 42 Sat
mils 290 38 Sat

D. Water
100 31 Sa t
203 55 SB 3 Mo; BrB,Co 55 Mo
225 56 B 4 Mo; B,Cr 10 Mo;

Co 56 Mo
250 56 B 1 Mo; SvB,C 56 Mo
290 37 B 1 Mo; SvB,C 25 Mo

Steam
100 31 Sat
203 55 SB 1 Mo; BrB,Co 55 Mo
225 56 SB 1 Mo; BrB,16 Mo
250 56 SB 1 Mo; B,Cr 43 Mo
290

C-58 Brine I
Epoxy 100

203
1 coat 40 225

mils 250
290

D. Water
100
203
225
250 3 SvC 3 Mo
290 1 SvC,SCo 1 Mo 4 C 1 Mo

Steam
100
203 3 SvC,Co 3 Mo
225 3 SvC,Co 3 Mo 3 SvC 3 Mo
250 3 SvC,Co 3 Mo
290 4 C 4 Mo 4 SvC 1 Mo

B
BF
Br
Co

Blisters
Bond Failure
Broken
Corrosion

C = Cracking
Cz Crazing
Mo = Month
P Peeling

47

Sat
S
Sv

Satisfactory
Slight
Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-59 BIIine
Ceramic 1M

Zinc 203 6 B,C 6 Mo
225 12 B,C 12 Mo

Primer plus 250
2 coats 290 6 B,BF 6 Mo
brushed
20 mils D. Water

100 27 Continuous Sv Chalking
203 3 Cz,P,Chalking 3 Mo
225 3 Cz,P,Chalking 3 Mo
250 3 CZ,P,Chalking 3 Mo
290 3 BF 3 Mo

Steam
100 27 Continuous Chalking
203 3 Cz,P,Chalking
225 3 Cz,P,Chalking
250 3 Cz,P,Chalking
290 3 BF 3 Mo

C-60 Brine
Phenolic 100

203
Primer plus 225 15 Sat

2 coats 250 39 Sat
brushed 290 32 SB,Co 32 Mo
15 mils

D. Water
100 24 Sat
203 49 Sat
225 49 Sat
250 49 Sat
290 48 Sat

Steam
100 24 Sat
203 49 Sat
225 49 Sat
250 49 SBrB 49 Mo
290 48 Sat

-------'--
B
BF
Br
Co

Blisters
Bond Failure
Broken
Corrosion

C = Cracking
Cz Crazing
Mo = Month
P Peeling

48

Sat Satisfactory
S Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- I>xpo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-60 Brine
Phenolic 100

203
Primer plus 225

2 coats 250 13 SvC,P 13 Mo 25 Sat
brushed on 290 6 SvC,P 6 Mo 6 SvC 6 Mo
steel 20
mils D. Water

100 20 SB 2 Mo; SC 18 Mo 20 Sat
Manufacturer 203 20 Sat 6 SvC,B 6 Mo

applied on 225 20 SC 20 Mo 6 SvC,B 6 Mo
concrete 250 1 SvC 1 Mo 1 SvC 1 Mo

290 1 SvC 1 Mo 1 SvC 1 Mo

Steam
100 20 Sat 20 Sat
203 20 Sat 12 SvC,B 12 Mo
225 20 SC 20 Mo 20 C 12 Mo; SvC 20 Mo
250 1 SvC 1 Mo 1 SvC 1 Mo
290 1 SvC 1 Mo 1 SvC 1 Mo

C-60 Brine
Phenolic 100

203
Primer plus 225

3 coats 250 13 SvC,P 13 Mo 25 SC 13 Mo
brushed 290 6 SvC,P 6 Mo 6 SvC 6 Mo
30 mils on
steel D. Water
manufacturer 100 20 SB 3 Mo; B 18 Mo 20 Sat
applied on 203 20 B 2 Mo; C 6 Mo 6 SvC,B 6 Mo
concrete 225 20 SC 6 Mo; C 18 Mo 6 B 2 Mo; SVC 6 Mo

250 1 SC 1 Mo 1 SC 1 Mo
290 1 SC 1 Mo 1 SC 1 Mo

Steam
100 20 SB 12 Mo 20 Sat
203 20 B 2 Mo; C 6 Mo; Co 20 Me 12 SC 12 Mo
225 20 SC 3 Mo; C 18 Mo 6 B 2 Mo; SvC 6 Mo
250 1 SvC 1 Mo 1 SvC 1 Mo
290 1 SvC 1 Mo 1 SvC 1 Mo

B = Blisters
BF = Bond Failure
Br Broken
Co = Corrosion

C Cracking
Cz Crazing
Mo Honth
P Peeling

49

Sat = Satisfactory
S Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
app1i.cation and temp time steel time concrete

data degrees F mo mo

C-60 Brine
Phenolic 100

203
Primer plus 225

4 coats 250 13 SvC,P 13 Mo 25 SC 13 Mo
brushed 290 6 SvC,P 6 Mo 6 SvC 6 1'10
50 mils on
steel manu- D. Water
facturer 100 20 B 6 Mo; C 18 Mo 20 Sat
appl i.ed on 203 20 B 2 Mo; Co 20 1'10 12 SC 12 Mo
concrete 225 20 SC,B 3 Mo; CB 12 Mo 6 B 1 Mo; SvC 6 Mo

250 1 SC 1 Mo 1 SC 1 Mo
290 1 SC 1 Mo 1 SC 1 Mo

Steam
100 20 SB 6 Mo 20 Sat
203 20 B 2 Mo; Co 20 Mo 18 SvC 18 Mo
225 20 SC,B 3 Mo; CB 12 Mo 6 B 1 Mo; SvC 6 Mo
250 1 SvC 1 Mo 1 SvC 1 Mo
290 1 SvC 1 Mo 1 SvC 1 Mo

C-61 Brine
Phenolic 100

203
Primer plus 225 15 SC 6 Mo

2 coats 250 36 Sat
10 mils 290 32 Sat

D. Water
100 24 Sat
203 18 B 3 Mo; SvB,C 18 Me
225 9 B,Co 3 Mo; SvB,C 9 Mo
250 3 SvB,C 3 Mo
290 3 SvC 3 Mo

Steam
100 24 Sat
203 18 SB 3 Mo; SvC 18 Mo
225 12 SB,C 3 1'10; SvC 12 Me
250 3 SvB,C 3 1'10
290 3 SvC 3 1'10

B = Blisters C = Cracking
BF = Bond Failure Cz = Crazing
Br Broken Mo = 110nth
Co = Corrosion P = Peeling

50

Sat Satisfactory
S = Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-62 Brine
Epoxy 100

Phenolic 203
225

9 coats 250 6 C 6 Mo
sprayed 290 9 C 9 Mo 6 SvB,C 3 Mo
10 mils

D. Water
100
203 15 SvC 15 Mo 3 B,C 3 Mo
225 27 SvC 27 Mo 6 B 3 Mo; SvC 6 Mo
250 27 SvC 27 Mo 6 B 3 Mo' SvB,C 6 Mo,
290 9 SvC 9 Mo 6 B 3 Mo; B,C 6 Mo

Steam
100
203 9 SC 6 Mo; SvC 9 Mo 6 B 3 Mo; SvC 6 Mo
225 9 SvC 9 Mo 3 BrB 3 Mo
250 9 SvC 9 Mo 6 B,C 3 Mo; SvC 6 Mo
290 9 SvC 9 Mo

C-63 Brine
Epoxy 100

Phenolic 203
225 15 Sat

Primer 250 29 Sat
plus 2 290 32 SBrB,Co 32 Mo
coats
brushed D. Water
10 mils 100 24 Sat

203 49 Sat
225 -49 Sat
250 49 Sat
290 36 Sat

Steam
100 24 Sat
203 49 Sat
225 49 Sat
250 49 Sat
290 48 Sat

B .. Blisters
BF .. Bond Failure
Br Broken
Co .. Corrosion

C .. Cracking
Cz .. Crazing
Mo .. Month
P .. Peeling

51

Sat Satisfactory
S .. Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F rna mo

C-63 Brine
Epoxy

I
100

Phenolic

I
203
225

Primer I 250 25 Sat
plus 1 290 20 Sat
coat
brushed D. Water
15 mils 100 20 Sat

203 20 Sat
225 20 Sat
250 20 Sat
290 20 Sat

Steam
100 20 Sat
203 20 Sat
225 20 Sat
250 20 Sat
290 20 Sat

C-63 Brine
Epoxy 100

Phenolic 203
225

Primer 250 25 Sat
plus 2 290 20 Sat
coats
brushed D. Water
22 mils 100 20 Sat

203 20 Sat
225 20 SB 1 Mo
250 20 Sat
290 20 Sat

Steam
100 20 Sat
203 20 Sat
225 20 SB 1 Mo
250 20 Cz
290 20 Cz

B

BF "
Br "
Co "

Blisters
Bond Failure
Broken
Corrosion

C
Cz
Mo
P

= Cracking
Crazing
Month
Peeling

52

Sat " Satisfactory
5 Slight
Sv "Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-63 Brine
Epoxy 100

Phenolic 203
225

Primer 250 25 Sat
plus 290 20 Sat
3 coats
30 mils D. Water

100 20 Sat
203 20 Sat
225 20 Sat
250 20 Sat
290 20 Sat

Steam
100 20 Sat
203 20 Sat
225 20 Sat
250 20 Cz 12 Mo; SvCz 20 Mo
290 20 Cz 12 Mo; SvCz 20 Mo

C-64 Brine
Epoxy 100

Phenolic 203
225 9 Sat 9 C 6 Mo; SvC 9 Mo

Manufac turer 250 30 Sat 18 SC 6 Mo; SBrB,P 18 Mo
applied 290 32 SBrB,Co 32 Mo 3 SvC 3 Mo
10 mils

D. Water
100 18 Sat 18 Sat
203 43 SB 12 Mo; BrB 43 Mo 6 BrB 3 Mo; SvBrB,C 6 Mo
225 43 Sat 6 B,C 3 Mo; SvB,C 6 Mo
250 43 SB 3 Mo 6 B 3 Mo; BrB 6 Mo
290 42 SB 12 Mo; B 29 Mo 6 SvC 6 Mo

Steam
100 18 Sat 18 Sat
203 43 SB 24 Mo; B 43 Mo 6 C 3 Mo; SvC 6 Mo
225 43 Sat 6 SC 3 Mo; SVC 6 Mo
250 30 SB 3 Mo; B,C 24 Mo; BrB, 6 SVC 6 Mo

C,Co 30 Mo

I
290 12 SC 6 Mo 6 SvC 6 Mo

B .. Blisters
BF Bond Failure
Br .. Broken
Co Corrosion

C .. Cracking
Cz .. Crazing
Mo .. Month
P Peeling

53

Sat .. Satisfactory
S .. Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-65 Brine
Epoxy with 100
Fiberglass 203

225 9 Sat 9 SB 9 Mo
1 - Primer 250 30 Sat 30 B,C,BF 30 Mo
1 - Base coat 290 29 Sat 29 B 6 Me; SvB 29 Mo
1 - Embedment

coat D. Water
1 - Finish 100 15 Sat

coat 203 40 Sat
225 40 Sat

Brushed 40 250 40 SvB 40 Mo
mils 290 18 BrB 8 Mo; Top coating

only

Steam
100 15 Sat 15 Sat
203 40 B 3 Mo 40 B 15 Mo; Brll 40 Mo
225 40 Sat 40 B 3 Mo; B,BF 40 Mo
250 40 SvB 40 Mo 27 B 3 Mo; C 15 Mo; SvC

27 Mo
290 9 SvB 9 Mo 9 B 3 Mo; SvB 9 Mo

C-66 Brine
Acrylic Epoxy 100

203
1 coat, 10 225 3 C,P 3 Mo

mils 250 6 SvC,P 6 Mo 6 SvC 6 Mo
290

D. Water
100
203
225
250
290

Steam
100
203
225
250
290

B .. Blisters
BF .. Bond Failure
Br Broken
Co .. Corrosion

C .. Cracking
Cz .. Crazing
Mo = Month
P = Peeling

54

Sat .. Satisfactory
S .. Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-67 Brine
Epoxy with 100
glass flakes 203

225
2 coats 250 25 Sat

troweled 290 20 Sat
60 mils

D. Water
100 20 Sat
203 20 B 18 Mo; Intercoat
225 20 B 1 Mo; Intercoat
250 20 B 1 Mo; Intercoat
290 1 SvB,C 1 Mo

Steam
100 20 Sat
203 20 B 3 Mo; Intercoat
225 20 B 1 Mo; Intercoat
250 20 B 1 Mo; Intercoat
290 6 SvB,C 6 Mo

C-67 Brine
Epoxy with 100
glass flakes 203

225
2 coats 250 25 Sat

troweled 290 20 Sat
80 mils

D. Water
100 20 Sa t
203 20 B 6 Mo; Intercoat
225 20 B 1 Mo; Intercoat
250 20 B 1 Mo; Intercoat
290 1 SvB,C 1 Mo

Steam
100 20 Sat
203 20 B 2 Mo; Intercoat
225 20 B 1 Mo; Intercoat
250 20 B 1 Mo; Intercoat
290 6 SvB,C 6 Mo

B Blisters
BF = Bond Failure
Br Broken
Co = Corrosion

C Cracking
Cz Crazing
Mo Month
P = Peeling

55

Sat = Satisfactory
S Slight
Sv = Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
application and temp time steel time concrete

data degrees F mo mo

C-67 Brine
Epoxy with 100
glass flakes 203

225
2 coats 250 25 Sat

troweled 290 20 Sat
100 mils

D. Water
100 20 Sat
203 20 B 2 Mo; Intercoat
225 20 B 1 Mo; Intercoat
250 20 B 1 Mo; Intercoat
290 1 SvB,C 1 Mo

Steam
100 20 Sat
203 20 B 2 Mo; Intercoa t
225 20 B 1 Mo; Intercoat
250 20 B 1 Mo; Intercoat
290 6 SvB,C 6 Mo

C-68 Brine
Polyester 100
with glass 203
flakes 225

250 13 SvC,B 13 Mo
2 coats 290 16 SvC,B,P 6 Mo

troweled
60 mils D. Water

100 20 Surface Cz 6 Mo
203 12 SvC 12 Mo
225 6 SvC,Co 6 Mo
250 1 SvC,Co 1 Mo
290 1 SvC,Co 1 Mo

Steam
100 20 Surface Cz 6 Mo
203 12 SvC 12 Mo
225 6 SvC,Co 6 Mo
250 6 SvC,Co 6 Mo
290 1 SvC,Co 1 Mo

B
BF
Br
Co

Blisters
Bond Failure
Broken
Corrosion

C CrackinR
Cz .. CrazinR
Mo Month
P .. Peeling

56

Sat Satisfactory
S .. Slight
Sv .. Severe



Table 9 - Continued

Exposure
Material environ- Expo- Expo-

and ment sure Coating performance sure Coating performance
applica tion and temp time steel time concrete

data degrees F mo mo

C-68 Brine
Polyester 100
with glass 203
flakes 225

250 13 SvC,B 13 Mo
2 coats 80 290 6 SvC,B,P 6 Mo

mils
D. Water

100 20 Surface Cz 6 Mo
203 12 SvC 12 Mo
225 6 SvC,Co 6 Mo
250 1 SvC,Co 1 Mo
290 1 SvC,Co 1 Mo

Steam
100 20 Surface Cz 6 Mo
203 12 SvC 12 Mo
225 6 SvC,Co 6 Mo
250 6 SvC,Co 6 Mo
290 1 SVC,Co 1 Mo

C-68 Brine
Polyester 100
with glass 203
flakes 225

250 13 SvC,B,13 Mo
2 coats 290 6 SvC,B,P 6 Mo

100 mils
D. Water

100 20 Surface Cz 6 Mo
203 12 SvC 12 Mo
225 6 SvC,Co 6 Mo
250 1 SvC,Co 1 Mo
290 1 SvC,Co 1 Mo

Steam
100 20 Surface Cz 6 Mo
203 12 SvC 12 Mo
225 6 SvC,Co 6 Mo
250 6 SvC,Co 6 Mo
290 1 SvC,Co 1 Mo

B
BF
Br
Co =

Blisters
Bond Failure
Broken
Corrosion

C = Cracking
Cz = Crazing
Mo = Month
P Peeling

57

Sat = Satisfactory
S = Slight
Sv = Severe



Table 10

PERFORMANCE OF
_______~ ~______ RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAMPLE NUMBER R 5

__--'"A""GE----'--E..tiGTH wIDTH DEPTH wEIGHT SPECIFIC ~H~ __~ TFNSILF' ELONGATION
GRAVITY HARDNESS STRENGTH STRENGTH

__.l!QN_I.IiS-l1:iC_~_..l.~C..!iLL~__ G_M!is. ~ ~__l'P..L- lll__ ---.PER_c.E.HL__

ORIGINAL
o 6.0 5.8 .066 53 1.42 67 250 2340 330

_..l!L~EGREES LAHRfHHllL _
1 5.7 5.8 .068 50 1.43 67 240 2440 350

__-----'2~_~"____ 6.0 .068 56 1.42 __...6.2..- 2.5.9_ 2.2.3..L u310_
3 5.9 5.7 .066 51 1.44 71 200 2530 330
4 5.9 5.8 .065 50 1.45 71 22U 2400 320
5 6.0 6.0 .067 54 1.45 70 220 2330 330
6 6.0 5.9 .066 53 1.45 70 __..llL .2.!l2..!L.......... 2.8.L _
9 5.9 6.0 .065 53 1.44 71 160 2170 300

12 6.0 5.7 .067 53 1.44 --.-1Q UQ .l%D H_O _
15 6.0 5.9 .067 53 1.45 71 160 2190 290
18 6.0 5.9 .067 54 1.45 71 190 2600 310
24 6.0 5.8 .066 53 1.46 70 190 1870 280
31 5.9 -.6.0 .065 53 1.46 71 170 2150 3~_

203 DEGREES FAHRENHEIT
1 ~~. 1 __."---:0C-':6CL9 ~56 __--7-1.'---;4~2'__----'6~7L----_;2~2;__,i0c__---'2~3'__:'1'=0---_,;:3'_='070----
2 6.0 5.6 .066 54 1.43 69 220 2500 320
3 5.9 5.8 .066 52 1.44 72 180 2420 290

4 5.7 6.1 .065 52 1.45 73 150 2300 290
__--75 5.9 5.8. 06~6---;5'""2~----:1i'_'.'___;.4~6'---- 7 3 170 1410 180

6 -5.9 6.0 .066 54 1.44 72 180 2470 260
9 5.9 5.8. 066!--_~5~3__~1-=--.4-i:':3'=c- 7;c3~-- 170 2160 240

12 6.0 6.0 .065 55 1.42 74 130 2160 220
15 5.7 5.7 .066 50 1.47 74 100 1860 170

24 5.7 5.7 .066 51 1.47 72 140 2270 240
30 5.9 5.8 .066 53 1.47 72 =1~40 =2=06~0-~ 210

225 DEGREES FAHRENHEIT '--=--==----''--=-------=

1 6.0 6.0 .069 55 1.42 67 250 2400 130
----->2c---,5=-'.~7c---5~.9c---'-.-=0::;-68~-~5~3--~1c=..+4~3----'C-6~8------ii~9AO--~2719'=c0'=c----2~9~Oc-

3 5.9 5.9 .066 52 1.45 73 20 u 2110 260

18 5.8 5.8 .066 52 1.46 75 110 2040 180
24 5.9 5.9 .065 53 1.46 75 120 2060 160
42 5.8 5.8 .066 52 1.49 82 120 1170 80

250 DEGREES FAHRENHEIT
1 5.9 5.9 .067 53 1.42 69 210 2310 290
2 6.0 5.9 .068 56 1.43 70 180 2440 260
3 5.9 5.8 .065 51 1.45 73 170 2430 250
4 5.9 5.7 .066 51 1.46 74 170 2120 250
5 6.0 5.8 .067 53 1.47 74 160 1530 170

_~6!--~5~.~9~--6~.'!._;1:__--!.._=_0767~-~5-=5---~1..!..+44~--~73~__----,120 2000 210
9 6.1 5.9 .066 57 1.42 75 110 1750 160

12 5.9 5.8 .065 51 1.47 74 120 2030 200
15 5.8 5.8 .066 51 1.47 76 140 2450 180
18 5 • 8 -"-5....2.9_-'.L,0'-"'6-"-6__-"5'--"2~_ ___'l'__'._"4..?9__ 77 120 1820 l.4~~_

24 5.8 5.8 .065 51 1.411 77 90 2030 170
58 6.6 6.. 7 .074 71 1.31 6L-__~5O' l.l6JL_~ 1Z.0 _

290 DEGREES FAHRENHEIT
1 6.0 6.4 .074 63 1.34 68 100 1360 170
2 6.0 5.9 .069 55 1.40 74 90 1830 190
3 6.....ll.....---'6....~1~-L'.0~!6~6~__5~3~__~1_'-'.4;'-'2'--__...-15- .....l.119 ____..l5"O"Q___ ___ 15Q. _
4 6.0 6.1 .067 55 1.41 74 90 1780 160
5 6.3 6.1 .069 62 1.35 74 100 12.5.9.... 13_0 _
9 6.0 5.9 .068 55 1.38 77 80 1110 90

14 5,9 6.1 ,096 53 1.41 80 90 960 60
16 6.1 6,1 .066 53 1.40 76 50 370 30
56 6.3 6.2 .072 56 1.34 ....6.l.. ~.ll. ~g 15

58
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAHPl E NUMBER R 7

__---'A"-'Gl.tE~----'--LEt.JN"'G'_JTu:HL_.W.LJDLLTL!Hl.--'JDCl;.ELP.lJTH"------"Wll:E......I ....G'-!.HT-'----'S'-':P-r,E"':'C-'-I,:-FuIC~o:-:-'!S,=,H~ORE.----- Tf:' AR --ll.N SI LEE LOtfiluQt(
GRAVITy HARDNESS STRENGTH STRENGTH

MONTHS INCHEs INCHES INCHES GRAMS _--,-PL-P.LI. 1'SL__._.pER~__

ORIGINAl
o 5.9 5.9 .085 56 1.15

100 DEGREES FAHRENHEIT
67 240 2020 350

1 5.9 5.9 .084 58 1.15 66 23~ 2130 390
2 5.' 5.9 .084 57 1.15 67 260 211_0__ _ .40_0_
3 5.9 5.9 .091 59 1.15 67 260 2120 360
4 5.9 5.9 .085 58 1.14 66 210 2220 410
5 5.9 5.9 .087 58 1.16 67 270 2100 400
6 5.9 5.9 .090 59 1.15 68 190 . ..2.lDJ:l . __'+.2.0__
9 5.9 5.9 .095 62 1.15 66 190 1920 330

12 5. 9 5. 9 • 09,...2__--'6ul'---__~1........1u;6'--__-"6....5'--__-"1"'8":0_~.2_Q.31)~.. ...3.5J:l~

15 5.9 5.9 .080 55 1.16 64 190 2020 350
18 5.9 5.9 .082 56 1.16 65 160 2120 400
24 5.9 5.9 .084 56 1.16 67 310 1980 340

---,~_3"'Cl~---"-5L'9,-----,--,,-5....9,----".-,,0.L9-,,-0__-"5.L9__--'1c'..~16 67 200 2JUJL . 3.s~_

203 DEGREES FAHRENHEIT
__----:1;.-_---c5~.'-'9'-----5~.!.c9:----L.-"'0~86~-~5-"'6-----O,l-'..-0-1;;.-5 "'.61..7__----=240 2Q~__~_~_

2 5.9 5.9 .087 58 1.15 66 220 2060 380
3 5.9 5.9 0100 6!:7 1.16 63 190 2130 3.1.!L... _
4 5.9 5.9 .092 60 1.16 69 240 2120 350

__---'5'---_~5"_'.Li9'-----~5....9'--_...-"-0-"-84"-_~5~5-----O,l-'.. -c-1"-.6 -"-68,, 22O;U_~L _ 3.ao
6 5.9 5.9 .090 58 1.16 67 180 2110 400

__--;-;9:--__5;;-.".c9;.-_--.;;-5=-;'9:----"-•. 082'---_~5~5-------;1~.7_'16 66 150 200_0 350
14 5.9 5.9 .086 56 1.16 67 220 2020 350

~_-7-17:--_-=-5,,-.9~--=-5,,-.9~--".~0~8~5---';6'-=2"--.__~1'-".~179---_76~3---~1-=-7~0-~2190 360
24 5.9 5.9 .092 63 1.16 65 180 2090 360-----

_~-'3'_i0....._=..5;;-.'-'9'-;.-;;-c=~5",,'9....-----.-"-0=85"---_----=-5-:..7__-=1-:...=1-'-.7 67 170 __V~Q.._ 370
225 DEGREES FAHRENHEIT

1 5.9 5.9.084 55 1.16 68 260 2090 400
-~-;2<---5~."-'9<----75=-..9<----'-.~0~83~-~5.;-6-----'i'1-=-.~lT6----T6'E-8--2jU---2T9Q. -37-0

3 6.0 6.0 .082 55 1.16 70 220 2240 360
4 5.9 5.9 .084 55 1.16 70 150 2230 330
5 6.0 6.0 .084 56 1.16 69 22U 2110 360
6 5.9 5.9 .085 60 1.16 68 210 2160-------330-----

__--,-i9<-------_-75",'9~--75"'.9~---'-.~0-.<-9~0__~5~9--___i'1-=-.Tl'i__6---~68 250 2160 340
12 5.9 5.9 .087 57 1.16 68 160 2040 3-20-----
15 5.9 5.9 .090 59 1.16 67 170 2190 330
18 5.9 5.9 .084 56 1.16 68 150 2230 310
24 5.9 5.9 .085 58 1.16 67 200 2210 330
42 5.9 5.9 .085 56 1.17 68 230 2070 360

250 DEGREES FAHRENHEIT
1 5.9 5.9 .089 58 1.16 67 250 2160 340
2 5.9 5.9 .082 55 1.16 69 230 2290 340
3 5.9 6.0.085 56 1.16 70 170 2250 320
4 5.9 5.9 .087 58 1.16 70 170 2280 310
5 5.9 5.9 .089 57 1.16 69 200 2200 350
6 5.9 5.9 .087 57 1.16 69 220 2250 330
9 5.9 5.9 .083 56 1.16 69 150 225-0------i70----

12 5.9 5.9 .086 57 1.16 68 170 2130 350
15 5.9 5.9 .086 58 1.17 68 150 2280 310

__-----"'18"'----_-"'-5....9z....._----"'-5.....-'..9_-'.'-"0"'8-"'-8__...,,5""8'--_--'1....."""'1.>1.6 -"'6....7 """'150 2310 ~3JUt~~.

24 5.9 5.9 .088 58 1.16 68 160 2260 320
--=:-::-=---,,-,58~:-=-::~6.L',,-:1::--:-c=~6-"-:. ~1:=--'.'-"0'-"8"'-8__--'6"'4'--_--'1.....-"1-"'4 -"6-"5 -"1--'---70, -'---z'J).2JL_~ _.l.3JL__

290 DEGREES FAHRENHEIT
1 6.0 6.0 .086 60 1.15 67 170 2250 320
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAMPLE NUMBER R 11

____~~itLJiI.Dn!__D.E.f'nL_.IiE_lG1:l~---S~_l'___ MlDB..E_---~i£AR TENSILE ELOti~

GRAVITY HARDNESS STRENGTH STRENGTH
_---'M'-"O"'-N'-'T_!iLJJ!~Ji~_LJ11~ti~L~_tlLi_~GBAt1.£ ~ u P}'--l ---"-Sl ~~C_ElJ.L_

ORIGINAl
.077 50 1.17 69 230 1690 430

24 5.8 5.8 .080 50 1.18 71 290 1770 340
31 5.8 5.8 .079 51 1.19 72 220 1780 340

203 DEGREES fAHRENHEIT
1 5.9 5.9 .077 51 1.19 72 210 1890 340
2 5.8 5.9 .078 51 1.19 72 230 1850 340
3 5.9 5.9 .078 50 1.19 74 20U 1810 310
4 5.8 5.9 .078 52 1.19 75 23U 1850 300
5 5.9 5.9 ~81 53 1.20 _---lL~ 24U 1770 2~ _
6 5.9 5.9 .081 52 1.19 73 21 u 1700 310

__~9c-_~5~.8~-~5~.8~-.&lL--5-1----.L..1~---U----190---HJlil~-----3j)()---
14 5.8 5.9 .086 52 1.20 71 150 1810 270
17 5.9 5.9 .076 52 1.25 73 160 1860 260
24 5.9 5.9 .081 53 1.21 70 160 1880 290

--"",,"_3=,0,,==~5:._9'-,;-;c:-:o;:-;:;7.5-;,;-'9~;-'.'-"0-"-8-"-1--~5-'4------'lo.=.~2=0- 71 1l>_0 t8_2_0 280
225 DEGREES fAHRENHEIT

1 5.9 5_"c.9-'---".~0707.;_4--~5_70--___;1:-"._71~9---~73 310 1850 360
2 5.9 5.9 .077 51 1019 71 200 ia-6o------290- ---
3 5.9 5.9 .080 51 1.19 73 21 u 1890 310
4 5.8 5.9 .079 51 1.19 75 190 1760 250

__----'5o--_~5~.9~-~5-"-.=-9__-"~0c;870---~5:_",3'---_T_1.• 20 75 __----'1~9~0;._- 1710 250
6 5.9 5.9 .079 53 1.20- 72 230 1860-------.300-- -----
9 5.9 5.9 .080 53c--_--ilC-'.-;<2~0- 74 140 1820 230

12 5.8 5.9 .083 54 1.20 74 150 1770 240
15 5.9 5.9 .080 52 1.21 72 150 1730 220
18 5.8 5.9 '.078 53 1.20 72 140 1940 240

___2"'4..-_---..5c.,9..-_-F5_.,,9_-'-.,083 53 1.21 70 170 1960 280
42 5.9 5.9 .080 54 1.23 73 140 1850 220

250 DEGREES fAHRENHEIT
1 5.9 5.9 .077 51 1.19 72 260 1830 330
2 5.9 5.9 .081 53 1019 74 21U 1760 250
3 5.9 5.9 .079 51 1.19 75 190 1790 240

__--,4,;-_~5.=.,.9~_--;5-=-.",9_-"C;;0",7~7---;51 1.20 74 180 1810 280
5 5.9 5.9 .079 53 1.20 74 180 1850 280
b 5.9 5.9 .081 53 1.21 74 220 1620 240
9 5.9 5.9 .079 52 1.21 74- 250 1770 24-(f---

12 5.8 5.9 .083 53 1.21 74 25 U 1700 250
15 5.9 5.9 .077 51 1.21 73 140 1790 240
18 5-,-_9 5.9 .080 -24 --l.4L_----IJ 14Q 1750 ~1.6~ _
24 5.8 5.8 .081 53 1.20 69 150 1640 280

--=~~5"_:8~-~-=_=~5L.7,-:::-:--=~5:,:-.8~=--'•..,.0"'-80. ~9 1. 2L ll ll() -l7-'tJL 2ft_0 _
290 DEGREES fAHRENHEIT

1 5.9 6.0 .085 58 1018 70 210 1750 270
2 5.9 5.9 .079 53 1.19 72 20U 1830 250

___.3 5_--9----.5~_.LQ1J 5() 1__J_9___ _H 1Jjl 1.5.60 2~0__
4 5.9 5.9 .O~O 51 1019 71 210 1630 230
5 5_.9 5.9 .085 54 1.18 73 150 1~ ~_6L _
6 5.9 5.9 .078 51 1.19 75 130 1750 240
9 5.9 5.9 .079 51 1.19 72 150 1740 200
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAtlPI E NIIMBER R 11

AGE I ENGTH wIDTH DEPTH wEIGHT SPEC..l.f.lL- SHORE TEAR --IE!'iSlU- EIONGAUQN-
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS I NCHEs I NCHEs I NCHES GRAMS ~_____"1'L 1'.S.L__ __e..EJtC.E.HT

ORIGINAl
300217023U721.14

24 5.8 5.6 .087 54 1.16 72 190 2160
30 5.8 5.9 .082 52 1.16 69 160 2110

4 5.8 5.9 .081 50 1.15 73 20 u 2200
__~5;-_--,5~."-::9~-~5,,_;'9;.__---".~0~8-;-0--~5~1--~1'-'-._;_1_;c6---_;;_;72 240 2130

6 5.9 5.9 .08153 1.15 73 20U 2090
9 5.8 5.8 .077 50 1.16 73;--__---;170<-_---'2~110

14 5.9 5.9 .078 50 1.16 73 160 2090
17 5.9 5.9 .075 49 1.20 71 140 2200

o 5.9 5.9 .080 51
100 DEGREES FAHRENHEIT

1 5.9 5.9 .087 54 1.15 71 230 1940 270
2 5. 9 _5""-'.L9<-----o-.....0"'-80"----_~5~4- ~ ~_~ .2l50 310
3 5.9 5.9 .083 53 1.15 72 230 2160 340
4 5.9 5.9 .077 50 1.15 12 210 2150 30lL__
5 5.9 5.9 .077 49 1.15 72 260 2030 260
6 5.9 5.9 .077 51 1.15 72 210 -----Z.l.~_ 320_
9 5.8 5.8 .078 50 1.14 72 160 2060 290

__~1....2~_ _"'_5•..,8"----_---"-5.....9Z---.----"._"0.><8I4_._ _"5~5------'1'-'-.-"-1.L5--------'70 1~__..'2ilQ. ~______2.8..Q._.

15 5.9 5.9 .079 50 1.15 69 160 2080 290·
18 5.8 5.9 .064 52 1.15 70 160 2180 --'3"'1'-"0'--__
24 5.9 5.8 .077 50 1.15 71 330 2000 260

----=-~--'3"_!1~-_=_5"'-•..,8'-=-----"-5'-!.8~---".-"0-'-7:L9---"5-"-1-- 1.15 71 HIO 2060 2~_0 _
203 DEGREES FAHRENHEIT

__~1~--5~.9~-~5.!...9~---".~0~8~3--~5~5--~1,-,-.~1~5-__~6"!-9 ~2~70__~2~0~5-c;-0--
2 5.9 5.9 .087 56 1.15 70 220 1930
3 5.9 5.9 .079 50 1.15 74 20 U 2180

225 DEGREES FAHRENHEIT
1 5.9 5.9 .076 50 1.16 71 200 1940 280
2 5.9 5.9 .081 54 1.15 72 200 2090-----300--- -
3 5.9 5.9 .078 52 1.15 75 23U 2180 270
4 5.9 5.9 .079 49 1.15 75 190 2210 280
5 5.9 5.9 .081 54 1.16 73 160 1960 230
6 5.9 5.9 .078 51 1.16 74 220 2040 250-----·
9 5.8 5.8 .083 53 1.15 73 150 2030 230

12 5.8 5.8 .079 52 1.16 73 160 2030 260
15 5.8 5.8 .075 49 1.17 73 150 1920 210
18 5.8 5.8 .087 55 1.16 73 140 2210 220
24 5.8 5.8 .075 50 1.17 73 170 2130 230

----;4""2i---i5...,.:.;8i---5~.:.;9<--"-.i-0-;,80~----i5T1------;:1c:..T1~7---.;-7'i-1---T1 i-40r- 2120 240
250 DEGREES FAHRENHEIT

1 5.9 5.9 .086 55 1.16 73 29 u 2100 280
2 5.9 5.9 .076 50 1.15 72 180 2190 250
3 5.9 5.9.077 50 1.16 75 160 2130 240

__---;4:--_--,5~."_:8~-~5"_;.9;.__---".~0.;7_=9--_:_5~0--~1'-'-._;_1-'!_6---.;7~5 _;_1*9~0--~2~18O 26~0,---__
5 5.9 5.9 .077 49 1.16 75 150 2200 270

__~6!-_--,5~.,-,8l-_~5!..!.6~___".~0.;7~5__-=4,=:9__-;1,-,-.~1,!-6 .;7,!-6 72-=-2~U_ _...£l.6..Q. ~.6_L _
9 5.8 5.8 .077 50 1.16 76 180 2180 220

12 5.9 5.9 .080 53 1.17 74 180 1990 230
15 5.8 5.8 .079 49 1.17 77 140 1990 200

__-,lu8L-__5:2.'.,-,B>-_~5LJ.B"----,,.~0,,!-8~0__~4~9__~1",-.~1.L7 -=7~5---~130 -.2.2.lJL 2.2.L_
24 5.8 5.8 .081 52 1.16 73 150 2270 250
58 5.9 5.9 .g88 56 1.16 ~68,,--__~140 2040 2.3JL _

290 DEGREES FAHRENHEIT
1 5.B 5.8 .081 51 1.16 74 20 u 2160 210
2 5.8 5.8 .081 52 1.16 76 170 2320 230

__~3,--_--,5~,,-!7~__5,!-.~8~---,,.~0,;;-83~_~----"C572__----;1,-,-.-;-1,!-6 -=7';;-8 ~1-;;-9_0 2..UJl .:..~2..Q..
4 5.7 5.7.078 48 1.16 77 230 2140 200

__~5,-_~5.....7~_~5 .....8':'----I.-::0.;7~9--~5:_=1--~1~.~1~5---~7~5---~·1~6~0--....llZ.-0 2..a.L _
6 5.8 5.8 .079 50 1.16 75 150 2050 200
9 5.8 5.8 .085 52 1.16 74 130 2240 200

12 5.7 5.7 .074 46 1.17 79 130 2000 200
14 5.8 5.7 .080 48 1.16 78 290 2200 190
18 5.7 5.7 .076 47 1.16 79 150 2160 180

__-i2~4;-_~5,,-;'7;--_~5-,-.7;-----'.~0-;;7_;_7--_.i4~8'---~1~.~1~6---~7~8---:150 2040 190
56 5.7 5.7 .086 53 1.18 77 180 1950 160
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE
--_._._----_.._-------------------

SAMPLE NUMBER R 18

AGE LENGTH wIDTH DEPTH wEIGHT SPECIFIC_--.-.SHORE IUL tE.~ll.LLLLO.N.GAllmL

GRAVITY HARDNESS STRENGTH STRENGTH
MONtHS INCHES INCHES INCHEs GRAMS Pl'.L PSL ~E~_fJiI..._

ORIGINAL
o 5.9 5.9 .055 40 1.33 68 230 1270 460

100 DE GREES FAH.R:l.lEoJ:N!..CH~E.J,.I-,-T----:;;;:-:,--------;-c;------;--;~--
1 6.0 6.0 .055 41 1.33 65 22 U 1170 390

___2-=-_---"-5......97-_~5 .....-c-9--'.'-"0'-;:5_"6--___:4'_'.:0'----___:1C_'.'_'.:3"=2---_"6C!.7-- 220 __l.4.5_0_ __ 450_
3 6.1 5.8 .055 40 1.32 71 210 1370 480
4 5.8 5.8 .053 37 1.34 71 200 2850 ~.8..0 _
5 6.0 5.9 .055 40 1.34 69 220 1340 460
6 6.0 5.9 .055 40 1.34 __---'-7"'-3__ 22 U lZ.9Q_ .42.0__
9 5.9 6.0 .055 40 1.33 71 200 1080 350

12 5 • 9 5 • 8 ---.Q.565'---_~3'.29 1.....-'!3:.:!4 ....L70, 18 0 U'80____ __40_0
15 5.9 5.9 .055 39 1.35 73 180 1290 400
18 5.9 5.8 .054 39 1.35 70 180 1360 430

4 5.9 6.0 .053 38 1.34 72 190
5 5. 8 5.9 _.L:'0",-,5~4,----3~8,,_---::,1-...,.3~4'--__-:,:-73 24 U
6 6.0 5.8 .053 39 1.34 72 230
9 6.0 5.7 .054 39 1.33 74 230

14 5.9 5.9 .055 39 1.31 68 180
17 5.9 5.8 .05~ 39 1.41 71 170

1...5Z.Q. /±6.9 _
1160 420
1240 420
1160 380

. 12_3Q..____ __UO"' _
1450 480
U3.L. 390 _
1300 360
1390 350
1210 280
1420 __3.50

4 6.0 5.8 .055 40 1.34 75 21 0 1360
5 5.9 6.0 .055 40 1.34 75 160 1100
6 6.3 5.9 .057 45 1.30 70 160 1420

__---.9~-~6-'-• .;.7___'!6-'-......4--'.~0:_;;5_'!6---;5'_;;i4:___-___;1c__'.'_;;2~2---~6~6---~1~00<__--~760
12 6.2 6.3 .056 47 1.28 70 130 1060
15 6.3 6.0 .056 43 1.30 70 150 1380
18 6.1 5.9 .058 44 1.30 72 140 1500
24 5.9 5.9 .056 41 1.30 73 160 1600
42 6.1 5.9.053 39 1.33 79 160 1420

250 DEGREES FAHRENHEIT

390
310
410----

190
240----
290
240
27,""0,----__
200

141 1.07 47 40 170 98
DUE TO EXCESSIVE CHANGE IN PHySIrAL CHARACTERISTICS----

1 6.1 5.9 .058 44 1.31 65 25~ 1580 480
2 6.1 6.0 .058 44 1.30 71 240 1560 360
3 5.9 6.0 .055 40 1.32 7j 190. 1120 320
4 5.9 6.1 .056 42 1.33 74 180 1150 310
5 6.0 6.2 .055 42 1.33 73 150 --lT30-----3fo--
6 6.1 6.2 .056 45 1.29 73 160 1090 290
9 6.4 6.4 .057 53 1.24 71 110 --- 1150""'-- -25(,------

12 6.1 6.1 .056 43 1.31 71 170 970 220
15 5.9 6.1 .054 39 1.33 73 130 1100 220
18 6.1 5.8 .052 39 1.35 ----.i6 140-.U_9_L__ 220
24 6.1 5.9 .0!>4 40 1.34 76 140 1390---220

290 5gEGREE~ • \ AHRE~Hi'"=I-=T-'-'0"-7'-'4'--_-'-70"---__.....1-'....1"-4'--__~5'_7'__ .l_O .2ZQ..... 30

1 9.7 9.7 .080
2 TESTING DISCONTINUED
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Table 10 - Continued

PERFORMANCE OF
______~_____ __ _ RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAMPI E NIIMBER R 19

----.AG.E..-- LEN GTH ~tnJ.H~DttnL-WllG-tiL__SPE CI F I C SHnRL ---.IHR ~_JmSl.LL_E.L.O..I'iG.A!.lQL-

GRAVITY HARDNESS STRENGTH STRENGTH
__ ~t1ONTHS I NCHES__INCHES INCHES~~-S- ~~~~__~P_l.._______nL .Jl£R.c.D!L~ _

ORIGINAl
50980130331.0882.136o 5.9 5.8

100 DEGREES .EAliRENHEIT ~ ~ _
1 5.8 6.1 .139 87 1.09 26 120 630 80
2 6.4 5. 9 ..~-"8~8'----~1....~0..L9- -.Jb~ _____.l.1JL__~...15JL _UO _
3 5.8 6.1 .141 85 1.09 38 200 730 45
4 5.B 6.1 .145 89 1.09 36 160 600 57
5 5.6 6.1 .139 83 1.09 31 110 650 75

__-"'6'---__ 6.0 5.8. 139 86,__---0'-1,"-,a1~1,-- 43 1.6JL __..6~ 5_6 _
9 6.3 5.8 .134 87 1.11 46 200 870 20

12 5.6 --hl_---'-ill- 88 t,J.l..__~_45 1_9..0 7.ill --.3.L m _

15 5.9 6.0 .144 92 1.14 44 170 650 25
18 6.3 5.8 .141 97 1.15 92 250 990 10
24 5.8 6.3 .141 94 1.14 87 170 650 15

----;;~----"'-c31~=::~6-'-."'0~=:"6-:"c._=_1c=_-'.'-'1'-"3'--'-7---.li 1.16 91 160 610 ---.3.Q _
203 DEGREES FAHRENHEIT

___1~__-75-,,-.~7 ~6-,-.~6_ _,.,-,,1'ci4~2__~9,-,:6,--_---cl;'-",-;1,-,,0,_____--=-,47 250 1130 33
2 6.1 5.7 .137 88 1.11 56 380 1620 15
3 6.2 5.6 .137 86 1.10 56 320 1600 4

90 1.12 55 340 1420 23
86 1013 58 350 1580 14
82 1.13 59 320 1480 8
89 1.14 63 271J 1760 ---,,----
87 1.13 60 280 1520 3
88 1.13 58 -m 1480 4
ALLOW QUANT IT ATI VE EVALUATION TESTING DISCONTINUED

86 1.11 55 300 1290 2
87 1.12 51 240 1370 2
86 1.12 60 290 1740 4
90 1.13 62 31n 1310 2
85 1.13 63 330 1870 4
ALLOW QUANTITATIVE EVALUATIoN TESTING DISCONTINUED

93 1013 54 320 1450 1
84 1012 45 280 1120 3
93 1.12 59 280 1320 2
97 1.10 51 240 1220 4
92 1.11 50 200 990 5
ALLOW QUANTITATIVE EVALUATIoN TESTING DISCONTINUED

.138

.148

.139

.154

.152
BRITTLE TO

6 5.9 5.9 .138
7 SAMPLE TOO BRITTLE TO

5 5.9 6.1
6 SAMPLE TOO

1 5.9 6.1
2 5.6 6.7
3 6.0 6.0
4 5.8 6.5

250 DEGREES fAHRENHEIT

1 5. 4 76=--'.1i------".--;-1+.4~2--*------i~~--~~--_:;:,7K--~~~---
2 5.9 6.1 .140
3 5.9 5.9 .136

6 SAMPLE TOO BRITTLE TO
290 DEGREES FAHRENHEIT

4 5.8 6.0 .147
5 5.8 5.8 .140

4 5.7 6.1 .145
5 5.8 6.1 .141

2 5.9 5.9 .136
3 5.8 5.6 .150

4 6.1 5.8 .141 87 1.12 60 330 1690 4
5 5.7 6.3 .139 _ 88 --';1'-".-;-l-o-1__----c55 21~__UJ_lL~~ 6 _
6 5.9 6.1 .140 88 1.11 52 280 1290 7
7 SAMPLE TOO BRITTLE TO A~_~ANTITATIVE EVALU~TJ_~ TESil~~~~CQ~ll~UEQ

225 DEGREES FAHRENHEIT
1 6.4 5.9 .136

65



Table 10 - Continued

PERFORMANCE OF
RUBBER MATERULS

---~----_.~_._---

BRINE LOOP EXPOSURE

SAMPLE NUMBER R 20

AGE LENGTH wIDTH DEPTH wEIGHT SPECIFIC SHORE TEAR TENSILE ELONGI\UON
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHES GRAMS PPI PSI l'_~R~~NT

ORIGINAL
0 6.0 6.1 ,062 39 1.13 59 280 1390 560

100 DEGREES 1.AJ:tRENHEIT
._~--_ ..__.._-~_.

1 6.0 6.0 ,060 40 1.14 59 220 1570 590
2 6.0 6.0 ,062 40 1.14 58 260 1630 450
3 5.9 6,0 ,060 38 1.12 58 280 1580 590
4 6.0 6.1 ,060 39 1.13 58 280 1480 590
5 5.8 5.9 ,063 37 1,13 58 290 1490 530
6 6.0 6 • 0-----L-062 40 1.16 64 240 1550 410
9 5.9 6.0 ,060 38 1.14 63 210 1520 390

12 6.1 6.0 ,061 40 1,16 62 230 1540 390
15 5.8 6.0 ,062 38 1,15 59 190 1600 400
18 6.0 6.0 ,060 39 1.15 65 20U 1750 450
24 5.9 5,9 ,063 39 1,14 59 280 1650 420
31 6.0 5.9 ,063 40 1.17 58 23U 1660 420

203 DEGREES FAHRENHE IT
1 5.9 5.9 ,063 40 1.15 62 260 1520 440
2 5.8 5.9 ,062 39 1.16 63 260 1660---- 380·--~
3 5.9 6.1 ,062 39 1.15 66 260 1650 460
4 6.1 5.9 ,061 37 1.14 65 240 1750 490
5 5.8 6.1 ,062 39 1,17 66 21U 1770 390
6 5.8 5.9 ,060 37 1.16 62 26\)-- 1580---530-~·-

9 5.9 6.0 ,061 38 1.15 62 210 1590 340
14 5,9 5.9 ,061 38 1.18 66 211l 1700 350
17 6.0 5.9 ,063 41 1.24 70 150 1650 350
24 5.8 5.7 ,061 38 1.20 69 170 1640 310
30 5.7 5.9 ,061 38 1,20 65 160 1870 300

225 DEGREES FAHRENHEIT
1 6.0 6.0 ,063 40 1.14 58 280 1470 470
2 5.9 5.9 ,063 38 1.14 55 27° 1480 530
3 5.9 5.9 ,061 37 1.14 60 290 1570 520
4 5.9 6.1 ,061 39 1.15 66 170 1710 420
5 5.9 5.9 ,064 40 1.17 66 190 1600 400
6 5.9 5.9 ,062 39 1.16 63 230 1490 390
9 5.7 5.7 ,061 36 1.17 67 180 1660 310

12 5.8 5.7 ,060 36 1.18 69 140 1600 350
15 5.8 6.0 ,061 39 1,18 64 160 1550 340
18 5.8 5.9 ,061 38 1.18 65 170 1310 290
24 5.9 5.7 ,061 38 1.20 72 160 1670 330
42 5.9 5.8 ,062 41 1.25 61 150 1480 3-70~--

250 DEGREES FAHRENHEIT
1 5.9 6.0 ,062 40 1.15 61----280~·-- 1570 500
2 5.9 5.9 .062 38 1.15 64 28 U 1760 440
3 5.9 5.9 .062 39 1.15 66 lifO 1490 350
4 5.9 6.0 ,062 40 1.17 63

-
250 1800 410

5 6:0~-~--6--:.r~-----;060---3-9---1----;f'7~- -~68 200 1570 360
6 5.7 5.9 ,061 37 1.17 64 2lU 1540 390
9 5.9 5.7 ,061 38 1.18 69 180 1680 280

12 5.8 5.8 ,062 39 1.20 67 160 1640 330
·15 5.8 6.1 ,062 39 1.20 70 140 1530 310
18 5,7 5,9 ,062 38 1,21 --.6.5.__ ~..ll!)___ ...l5.9.SL.-. _ . .38Jl_
24 5.9 5.9 ,063 41 1.21 63 150 1740 330
58 5,5 5.5 ,057 33 1,23 83 160 1800 .25.0_

290 DEGREES FAHRENHEIT
1 5.9 5.9 ,063 39 1.18 70 120 1400 320
2 5.7 5.7 ,058 35 1.20 80 190 1120 260
3 5.6 .5...1>... ,056 33 1,20 ----aD 190 1720 __..uo_
4 5.4 5.7 ,056 31 1.19 76 230 1160 210
5 5.6 5,8 ,059 34 --.l...J..8 74 140 1510 --Z.2.l!_~__._.__
6 5.8 5.7 ,055 33 1.20 83 150 1540 240
9 5,4 5,5 ,058 31 1,20 78 170 1450 250

12 5.5 5.5 ,056 32 1.22 78 150 1770 240
14 5.4 5.4 ,057 29 1,20 80 260 1660 230
18 5.5 5.5 ,054 31 1.22 84 160 1890 210
24 ~6 5.5 ,056 33 1,22 87 200 1570 170
56 5.5 5.4 ,054 31 1.27 87 230 1150 120
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

sAMPLE NUMBER R 21

AGE LENGTH WIDTH DEPTH WEIGHT SPEC I F1 C SHORL TEAR TENS I LEELONGATION
GRAV 1Ty HARDNES-S--s-iR-fNGTHSTRENGTH----- --.--

__,-,M,,-ONC-'-TJ..-'H.:...S,-,-I-'.'N-,,-C,-,-HE""S"---,I,-,,N=C~11i~_~ AM.5-. . --"l'L____J'S.l_____ pERC ENT

ORIGINAL
,066 46 1.26 61 230 1100 700

24 5.9 5.6 ,067 50 1.26 62 230 1220 710
31 5.9 5.6 ,069 50 1.26 6_L 2.lY... .J,J.J.0 nO

-;[03 DEGREES FAHRENHEIT
1 5.9 5.9 ,069 51 1.27 66 210 1060 690

----2---s-;9----s-:-cf ,071 --5-2---r~-----7()-------230---- T120- 640
3 5.9 5.9 ,069 51 1.25 73 25 u 1260 600
4 5.9 5.9 ,070 52 1.26 71 220 1130 560----
5 6.0 5.9 ,Ob6 50 1.26 71 190 1120 610
b 5.9 T~9----:066---5()---r;-2-6-----72----210--- Til6 620

__~9:__--5.9 5.9 ,Ob5 47 1.25 67 160 1160 560
14 6-.-0--T~0 ,Ob7 51 1.26 65 20-0---1070----5-00---
17 5.9 5.9 ,072 54 1.31 66 170 1120 540
24 6.0 5.9 .070 53 1.27 65 1'70 1060 530
30 6.0 6.0 ,071 54 1.27 65 160 1160 560

225 DEGREES FAHRENHEIT
1 5.9 5. 9 ---',C;0-;6~4_--~4:-,.;9~-----;1~.~2~6-~-~6~6----~2~3.;;.0--~1.;.1~6~0 ~6~50
2 5.9 5.9 ,069 52 1.26 70 220 1160 590
3 6.0 5.9 ,Ob9 52 1.26 72 210 1220 560
4 5.9 5.9 ,Ob9 52 1.26 69 190 1160 530
5 6.0 5.9 ,066 53 1.27 71 170 1200 520
6 5.9 5.9 ,063 49 1.~- 74 210 1250 540

__--r-'9~. b.O 5.9 ,070 52 1.26 72 210 1160 460
12-o--;u-------s-.9 ,069 46 --------r.26 --69----150 11901i-~---

15 6.0 5.9 ,066 50 1.26 72 190 1170 470
18 5.9 5.9 ,565 50 1.26 70 190 1120 460
24 5.9 5.9 .070 5~3__~1.26 74 20U 1250 480
42 5.9 ~.-r--,lJ6-9----S4 1~---7~----n-U-----lnO-- --1150

250 DEGREES FAHRENHEIT
-----1---5-;9-------5~9---;o69--5C----r.-27- 69200 1130 560

2 5.9 5.9 ,070 52 1.27 71 220 1210 560
---3---5~9----ir.9--=-063---47--T:2if---fi 220 1260 540

4 5.9 5.9 ,066 50 1.27 '73 21U 1120 490
-5 6.0 6.0 ,069 ----52- 1.-27 73 200 1160 540

----- ~--4;~---i-:{--: ~~~--~-i---~--- ~ ~ ~-;~g;;-----'~~.-;~~~c;;g--- :~~
12 5.9 5.9 ,Ob5 49 1.26 71 190 1090 440
15 5.9 5.9 .Ob9 51 1.26 72 160 1200 490

_. 18 5_...9 5 ...L_.J1.6-'L 5.L l 2_6 72._. _1701200 460
24 5.9 5.6 ,01>4 47 1.26 69 170 1120 430

____5JL...-.f>-'2. 6.....l __.... Q~lt. 6.L -.1..2.L__.__ 57 __ . _. __ 170_ _ 1020 490
290 DEGREES FAHRENHEIT

1 6.1 6.1 .066 55 1.22 ~ 160 1000 510
2 5.9 5.9 ,064 47 1.25 71 200 1190 550

_.3 5~r:L_.5..9__ ...ObL 4.L t ..2.6__7!L_ 200 _1060 520
4 6.0 5.9 .066 50 1.25 71186 1070 500

____--.--5... hO .5---9_.... IilCL_ ----.5..3. 1 ...~_ ~-'+ !-9_0 ___ __ 1070 _ 520
6 6.0 5.9 .069 52 1.26 70 200 1060 460
9 5,9 5.9 ,065 47 1,26 71 160 1090 470

12 6.1 6.0 ,063 49 1.26 70 140 1040 440
___-..---l.'L hL ..5.S ~~ 52 _1_..2.1. .. __ 12.. 2Z!L U~!L n't.5JL__

16 6.0 6.0 ,068 54 1.25 67 160 115') 450
_____ 2-'± -----.1>.LfL 5. ...2___-,-0_U -'iL __ l L2..L 7.4. __ _JJ..Q. --1U Q___ _4'tQ__ - __

56 6.1 6.1 ,070 55 1.26 69 160 1010 350
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAMpLE NUMBER R 22

AGE LENGTH wIDTH DEPTH WEIGHT SPECIFIC SHORE __-lIAL LE-~SlJ,.f- EJ..Qt!QAnpJ'L
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHES GRAMS PPL f'SJEEilC_ENT

ORIGINAL
6701780290671.1647.070

1 5.8 5.8 .064 45 1.i-6----i,6---240------1780-----720
2 5.9 5.9 .070 45 1.16 68 __n~_~_Q_____ 700
3 5.9 5.8 ,072 48 1.16 67 240 1790--(;76------
4 5,8 5.8 .070 45 1.16 70 260 1890 690

o 5.9 5.8
100 DEGREES FAHRENHEIT

5 5.9 5.8 .077 49 1.16 68 27U 1600 600
__-,6~_~5L'9~_~5L'8~---",_;;0'-;!;7~8--_;5~1--___;1~.~1-;-7---_';'6~9--- 230 U-iQ..... 75JL

9 5.8 5.8 .073 46 1.16 68 230 1750 680
12 5.8 5.8 .080 52 1.18 65 25U 1600 570
15 5.8 5.8 ,079 51 1.17 63 240 1690 620
18 5.8 5.8 .072 47 1.17 66 190 1900 650
24 5.8 5.8 ,076 50 1.18 63 310 1880 670

----..=_3=-;1"=;-.:-;;~5.=c.8"_,;_;;_;_;_;;~5;7.~8~-',c.=0--'-7~8-_-~5~1'-- 1.18 66 21Ua~Q._ _ 520
203 DEGREES FAHRENHEIT

1 5.9 5.9 ,075 51 1.16 66 25U 1730 640
2 5.9 5.9 ,072 48 1.i.-6----6S------230 -1790 620
3 5.9 5.9 .072 50 1.16 70 240 1830 570

----i4;.---'5~.:..;9<----7-5""'.9<----'-,-><0""7;<-3--74-><9-----<1-".-<-1-ii-7---76-ii-7----2"'-£-40,,--- 1850------ 590
5 5.9 5.8 ,067 47 1.18 70 220 1630 590
6 5.9 5.8 ,074 49 1.17 --65-------22~ 1860 650
9 5.8 5.8 ,077 51 1017 68 180 1800 620

14 5.9 5.8 .073 47 1.17 68 190 1800 ------620
17 5.8 5.9 .077 51 1.21 68 170 1840 570

650
640
590

580
560
550
5itO
560

530
570
600
58_~0 _
570
580
550
580--490----

630
640
550
600
550
610

1640

2350

1770
1840

1680
1670

1880
1930

1750
1760

1740
1710

220

290

240
230

230
240

190
220

190
20U

230
180

71

68
72

71
69

67

69
71
70
70

68
70

1.16 68 320T83()--

~C-':""~~~---~~:f-.~---~~~g----~~~g -
1.17 71 240 1870
1.17----'1---- -2-40-- 1690
1.16 70 240 1750
1.17 71 210 1860
1.18 70 240 1620
1.18 70 210 1710
1.1 B ~ ll~ --l1".o __
1.18 67 200 1740

1.16

1.17
1.17

1.17
1.17

1.18
1.18

1.19

1.17
1.18

1.17
1.18

47
46
49
51

49
51

45
50

50

46
49

,066
,073

,077

,069
,071
,076
,017

,073
.078

,070
.074

1 5.9 5.9
2 5.9 5.9

5 5.9 5.9
6 5.9 5.8

2 5.9 5.9 .071 48
3 5.9 5.9 ,079 53
4 5.9 5.9 .080 51
5 5.9 5.9 ,071 48
6 5.8 5.9 .077 51
9 5.8 5.8 .069 46

3 5.9 5.9
4 5.9 5.9

9 5.9 5.8
12 5.8 5.8
15 5.8 5.9
18 5.B S.B

12 5.8 5.9 .073 49
15 5.9 5.9 .070 46
18 5.8 5.S ,071 46
24 5.9 5.8 ,075 50
42 5.8 5.8 ,012 49

250 DEGREES FAHRENHEIT

24 5.8 5.8
290 DEGREES FAHRENHEIT _

1 6.5 6.6 .079 69 loll 55 29 U 930 550
2 5.9 5.9 .084 56 1.15 64 23U 1270 700

24 5.9 5.8 .072 47 1.17 69 180 1870 630
30 5.9 5.8 .. 076 50 1.17 65 180 1790 2.~ _

225 DEGREES FAHRENHEIT
1 5.9 5.9 ,076 51

14 6.0 6.0 ,081 56 1.15 62 240 1260 550
18 6.2 6.1 ,080 59 1,13 56 140 - 940 -'U.Q _
24 5.9 5.9 ,074 51 1.16 65 170 1420 530
56 6.1 6.L_ ,085 60 1.15 54 130 ...1Q't.Q.. 4.5JL _

3 5.9 5.9 ,076 51 1.16 66 21U 1360 620
4 6.1 6,0 ,074 53 .LJ..II -1>.z... 2.uL ------.l.24~__ __660
5 6.2 6.1 ,080 62 1.13 64 160 1080 680

---.!6"-_~5.L.9'L--~5.L,~8--I.~0~7_15-----'lt2.--..L..lL-----..6'L---l60-- .1.290 620
9 5.8 5.8 ,011 47 1.15 68 170 1260 540

12 6,1 6,1 ,076 54 1,14 62 170 1100 520
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAMPLE NUMBER R 23

AGE LENGTH wIDTH DEPTH WEIGHT SPECIFIC SHORE . TEAR ~liJ·!~.LLL __EJ•.QNGATlQN
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHES GRAMS pp.J ~PSI f>EI1~E.NT·

ORIGINAL
o 5.9 5.9

100 DEGREES FAHRENHEIT
.075 58 1.33 56 160 1560 740

610
640
620
800
800
650

720
750
790
790
810
760

1 5.9 5.9 .077 59 1.32 53 150 1540 800
2 5.9 5.9 .072 56 1.33 57 140 15,lJl____ 720
3 5.9 5.9 .077 58 1.32 56 100 1460 . -130-----
4 5.9 5.9 .073 56 1.32 60 140 1460 690

720
720
640
700'
720
740
710
790
770

24 5.9 5.9 .07~ 59 1.34 50 170 1330
30 5.9 5.9 .063 61 1..-l.L~~_"_5=2~~ 130_~__1.!.9_0

225 DEGREES FAHRENHEIT
1 5.9 5.9 .076 58 1.33 56 150 1480 710

----.;-2~~-'E5-"-.i.9~~-'E5c=:.-i<9~----'.'-70i-.i7ri:4'---~-;5~7i--~-lr.'---;3...2;-~---i5:--:;3e------~-;1:-;;5";;0- 1420 ---[[0----'
3 5.9 5.9 .077 60 1.33 55 170 1310 730
4 5.9 5.9 .084 62 1.32 54 120 1340 730
5 5.9 5.9 .084 62 1.33 53 160 930 660

-~--7-6---i.5--'-.-;.9---i5.--:-.....9-----'.'--i0~7"'8,----;5n9<--------lr.:..;3""3.----- ....5.;;3.-----------il~--i300----790---
__--,-.:9;-_ 5.9 5.9 .081 62 1.32 50 170 1230 620

12 -'S.9 5.9 .077 58 1.33 49 150 6IO---·---------s9--O---
15 5.9 5.9 .076 57 1.33 50 170 1190 600
16 5.9 5.9 .065 63 1.34 52 150 1210 770
24 5.9 5.9 .078 60 1.35 54 16U 1300 740
42 5.9 5.9 .076 60 1.37 50 1~-----~-6-00--530

250 DEGREES FAHRENHEIT
1 5.9 5.9 .075"56---1~----5Y-------r50 1260
2 5.9 5.9 .081 62 1.33 53 160 1320
3 5.9 5.9 .076 56 1.33 51> ----~150 1330

~_~4.;.. 5.9 5.9 .074 57 1.34 52 190 1350
5 5 • 9--~---5.9-------;-0/6-----58- --,- --1';',,5" .'5T u nO-'1250
6 5.9 5.9 .083 63 1.34 51 160 1200
9 5.9 5.9 .076 60 1.34 50 160 1230

12 5.9 5.9 .066 63 1.36 48 170 1120
15 5;9 5.9 .085 62 1.35 49 170 1200
18 5..9 5.9 ~~ 64 L..J.L ~.8 ._ .J4_0_1.190,
24 5.9 5.9 .076 58 1.36 49 160 1190
58 6.3 6.3 .089 74 1....21L ~ ,_-----.J.:'-0 830

290 DEGREES FAHRENHEIT
1 6.0 6.0 .077 61 1.30 42 140 960 690
2 5.9 5.9 .074 59 1.32 47 160 910 760

__~3 5...J. .5....i...-----L!!J!!_~__~1~'+_~,__ 49, 140 990 ,900
4 6.0 6.0 .078 60 1.32 44'-T6-0 990 660
5 6.0 --.6~~~5 6_4__~....l.._~,L~ 4.8_ 130.920 890
6 5.9 5.9 .082 63 1.33 46 -------15~0-' 900 850
9 5.9 5.9 .091 69 1.33 42 120 760 810

12 6.0 6.0 .080 62 1.33 41 130 780 820
14 6.0 ..2....'L.• 084 62 1.3L._._45_~ .l6..Q._ ..__ ~~"U..fL.._~_._,_,16.0. _
18 6.1 6.0 .080 64 1.34 41 110 840 860
24 6.0 6 • O,_.......Q1.1 61 1 • 3L-_,_lt..4_. --..l.lQ~ .51.0. . 59_0 _
56 6.1 6.1 .085 70 1.42 39 70 430 620
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AGE LENGTH

MONTHS INCHES

Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

SAMPLE NqMBER R 24

wIDTH DEPTH wEIGHT SPECIFIC SHORE TEAR ~li..L_~llOlL
GRAVITY HARDNESS STRENGTH STRENGTH

INCHEs INCHES GRAMs PPI __.--E..S.L _____ ~E.N.I __

ORIGINAL
0 5.9 5.9 .082 51 1.14 60 330 1630 650

100 DEGREES FAHRENHEIT
1 5.9 5.9 .078 51 1.15 57 330 1680 750
2 -~ 5.9 .078 52 1.14 61 320 1720 660
3 5.9 5.9 .076 50 1.14 62 32n 1720 680
4 5.9 5,9 .017 51 1.15 61 310 lela 6eo
5 5.9 5.9 .082 52 1.15 62 31n 1830 6eo
6 5.8 5.9 .075 50 1.15 63 300 1e20 700
9 5.8 5.9 .083 52 1.15 60 33n 1750 600

12 5.9 5.9 .081 52 1.16 60 320 1830 630
15 5.9 5.9 .085 53 1.15 60 360 1790 570
18 5.9 5.9 .082 53 1.15 60 26 0 1820 590
24 5.8 5.9 .082 52 1.16 62 40n 1930 610
31 5.8 5.9 .078 52 1.16 61 340 1830 580

203 DEGREES FAHRENHEIT
1 5.9 5.9 .081 53 1.15 61 380 1960 600
2 6.0 5.9 .083 54 f.14 63 2~~-l9fo----' '-5To-'-'
3 5.9 6.0 .080 53 1.15 67 250 1930 470
4 6.0 5.9 .076 51 1.14 67 240 1870 430
5 6.0 5.9 .081 53 1.15 65 24~ 1900 420
6 6.0 6.0 .079 53 1.15 65 ---260-----[990---- -4s6--- .
9 5.9 6.0 .078 53 1.14 65 170 1eOO 360

14 6.0 6.1 .083 56 1.15 64 150 1650 350
17 5.9 6.0 .081 53 1.19 65 160 1730 320
24 6.0 6.0 .082 55 1.15 66 160 1700 310
30 6.0 6.0 .080 54 1.15 64 140 1640 330

225 DEGREES FAHRENHEIT
1 5.9 5.9 .080 53 1.15 62 300 1820 490
Z 6.0 6.0 .078 53 1.14 63 3/10 1810 460
3 6.0 6.0 .077 52 1.15 66 190 1650 360
4 6.0 6.0 .084 57 1.14 65 20° 1950 420
5 6.0 5.9 .086 58 1.15 66 170 1730 390
6 6.1 6.0 .080 56 1.14 66 170 1870 400
9 6.1 6.1 .063 58 1.14 64 lea 1660 340

12 6.0 6.0 .085 57 1.14 64 130 1640 330
15 6.0 6.0 .080 54 1.15 65 160 1740 350
18 5.9 5.9 .077 51 1.16 67 150 1320 240
24 6.0 5.9 .083 56 1.16 70 170 1760 320
42 6.0 6.0 .083 56 1.17 68 140 1340 2W----

250 DEGREES FAHRENHEIT
1 6.0 6.0 .084 55 1~T4---62---27lJ--T88() - 460
2 5.9 6.0 .087 57 1.14 64 250 1870 410
3 6.0 6.0 .083 55 1.15 66 190 -------1"{0-0- 3-16··
4 6.0 6.0 .078 53 1.15 65 21\1 1700 400

---------s----6;O 6.0 .078 53 1.15 ---6-1-~-90 1730 380
6 5.9 6.0 .083 54 1.15 67 170 1620 370
9 6.0 6.0 .087 57 1.14 65 140 1630 360

12 6.0 6.0 • oe2 55 1.17 66 160 1640 320
.15 6.0 6;0 .084 56 1.15 67 150 1520 330
18 6.0 6.0 .083 55 1.16 67 140 .l.2.8Jl___.2.5-0__
24 6.0 5.9 .075 52 1.16 69 140 1630 310
58 7.1 7.2 .094 87 1.09 55 70 800 _.1.-9.11______

290 DEGREES FAHRENHEIT
1 6.7 6.6 .092 75 1.10 59 150 900 260
2 6.3 6.2 .084 60 1.13 64 140 1280 310
3 6.2 6.3 .081 58 1.13 65 ~--.1..ll9 320
4 6.3 6.3 .080 59 1.13 61 170 1210 300
5 6.6 6.3 .082 67 1.11 63 130 1210 310
6 6.2 6.1 .078 54 1.14 67 110 1320 .270
9 6.2 6.2 .079 57 1.13 64 120 1330 2eO

12 6.4 6.4 .081 63 1.12 63 110 1180 250
14 6.3 6.4 .083 60 1.13 63 20U 1160 270
18 6.6 6.4 .089 72 1.11 61 110 1160 240
24 6.1 6.1 .080 57 1.14 66 150 1320 260
56 6.4 6.6 .089 67 1.13 63 90 730 170
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS -------.-_._-_ ..----~_ .._-

BRINE LOOP EXPOSURE

SAMPLE NUMBER R 28

AGE LENGTH WIDTH DEPTH WEIGHT Si>ECIFIC SHORE TEAR TENSILE ELONGATI OlL-
GRAVITy HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHEs GRAMS PPI PSI PERCENT

ORIGINAl
a 5.7 5.7 ,098 63 1.32 69 140 2010 230

100 DEGREES FAHRENHE IT
1 5.7 5.8 ,095 62 1.32 70 170 1940 170
2 5.7 5.8 ,082 65 1.32 70 170 2300 -~Q_-~-
3 5.7 5.7 ,084 64 1.32 67 190 1980 250
4 5.7 5.8 .086 64 1.32 68 110 1960 280
7 5.7 5.7 ,098 67 1.31 66 160 1990 200

10 5.7 5.7 ,096 64 1.32 69 120 1930 220
13 5.7 5.8 ,095 65 1.32 70 220 2040 200
16 5.7 5.8 ,096 65 1.32 66 ISO 2140 210
22 5.6 5.7 ,098 65 1.31 64 220 1990 250
29 5.7 5.7 ,094 65 1.32 67 160 2110 210

203 DEGREES FAHRENHEIT
1 5.8 5.8 ,100 67 1.32 74 190 2020 210
2 5.7 5.8 ,094 64 1.32 72 180 2230 230
3 5,8 5.7 ,089 64 1.33 70 160 1790 220
4 5.8 5.8 ,085 64 1.32 68 180 1910 250
7 5,8 5,8 ,099 68 1.31 74 180 1700 ISO

12 5.8 5.8 ,099 69 1.36 71 170 1260 60
IS SAMPLf TOO BRITTLE To ALLOW QUANT IT ATI VE EVALUATIoN ~SllNli DISCONTI~

225 DEGREES FAHRENHEIT
1 5.7 5.8 ,104 67 1.30 70 170 2200 ____llL______
2 5.7 5.7 ,103 65 1.33 74 21 U 1920 160
3 5.7 5.8 ,096 63 1.35 85 150 1820 200
4 5.9 5.8 ,098 68 1.35 79 170 1220 95
7 SAMPLE TOO BRITTLE TO ALLOW QUANT IT ATI VE EVALUATION TESTING DISCONTINUt!t

250 DEGREES FAHRENHEIT
1 5.8 5.7 .092 64 1.32 73 130 1940 230
2 5.7 5.7 .097 67 1.34 79 160 1800 150
3 5.7 5.7 ,102 70 1.36 85 170 1530 130
4 SAMPLE TOO BRITTLE TO ALLOW QUANT IT ATI VE EVALUATION TESTI NG DISCONTINUED

290 DEGREES FAHRENHEIT
1 SAMPLE TOO BRITTLE TO ALLOW QUANTITATIVE EVALUATION TESTING DISCONTINUED

72



Table 10 - Continued

-PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE
---------------------- -

SAMPLE NUMBER R 29

AGE LENGTH wIDTH DEPTH wEIGHT SPECIfIC SHORE --.IEA!L___ IE."IHLf. ....ELQ~GAT10N
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHES GRAMS ____!1'1 ______ _J'SJ PERCENT

ORIGINAL
0 5.8 5.8 .076 48 1.13 67 260 2560 610

100 DEGREES fAHRENHEIT
----------,~-----~-----_.-

1 5.9 5.9 .075 48 1.14 65 280 2050 620
2 5.9 5.9 .077 48 1.14 66 25LJ___1.'L8.Jl ___ ___ Sl!.L
5 5.9 5.8 .078 48 1.13 65 221,1 1960 570
8 5.9 5.9 -.077 47 1.14 65 22u 2090 560

11 5.9 5.8 .077 47 1.14 65 330 2030 610
14 5.9 5.8 .078 49 1.14 65 291,1 2100 61()____
20 5.8 5.9 .074 48 1.13 65 300 2140 600
27 5.9 5.8 .076 49 1.14 66 29 0 2100 ___2JJL____

203 DEGREES fAHRENHEIT
1 5.9 5.9 .079 49 1.14 67 240 2040 600
2 5.9 5.9 .076 46 1.14 66 28 U 2000 570-
5 5.8 5.8 .076 48 1.14 66 221,1 1960 530

10 5.9 5.9 .077 50 1.14 66 190 --1960---- sio
13 5.9 5.8 .078 49 1.18 68 180 2110 540
20 5.9 5.9 .076 48-- 1.13 67

----Teo-- ---- 196-6 510
26 5.9 5.9 .077 49 1.14 65 25u 2070 5?!l____

225 DEGREES FAHRENHEIT
3 5.9 5.9 .074 50 1.14 65 22u 1980 540
6 5.9 5.9 .078 49 1.14 --6-7----Z-00------2030 560
9 5.9 5.8 .079 49 1.14 68 210 2050 510

12 5.9 5.8 .079 49 1.14 69 190 2060 -510--- -
18 5.9 5.9 .079 50 1,..1 4 69 200 2150 510
36 5.9 5.9 .078 49 1.15 69 230 2000 480

250 DEGREES f AHRENHE IT
1 5.9 5.9 .078 49 1.14 69 280 2020-----590----
2 5.9 5.8 .076 47 1.14 72 170 2020 560
5 5.9 5.8 .076 50 1.14 66 240 1940 4S-0--
8 5.9 5.9 .079 49 1.14 69 260 2050 480

11 5.9 5.9 .077 49 1.14 69 190 2100 510
14 5.8 5.9 .077 48 1.14 68 230 2150 480
20 5.9 5.9 .076 49 1.14 67 190 2180 510
54 6.2 6.2 .082 56 1.12 63 170 1880 480

290 DEGREES FAHRENHE IT
1 5.9 5.9 .078 50 1.13 68 28 0 2040 580
2 6.0 5.9 .076 52 1.12 68 190 1990 550
3 5.9 5.9 .075 50 1.13 68 220 1870 500
6 5.9 5.9 .076 50 1.13 67 T9U----T99(j-------S60
8 6.0 6.0 .077 51 1.13 66 170 1830 440

10 6.0 5.9 .077 49 1.14 69-------Z9() 2030 480
14 6.0 6.0 .078 52 1.13 68 180 2080 430
20 5.9 5.9 .077 49 1.13 ir-- -- 200 2110 470

____..5_2....___ 6_·_L____ ~-,L__~Q.8Jl.... ___22_____1.15
-- 69 150 1500 320

73



Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE
._--_.-~----------

SAMPI E NllMBfR R 30

AGe: LENGTH WIDTH DEPTH WEIGHT SPECIfIC SHOREl£.A.R.-- !fliSl-Lt EIONGATIQJIl
GRAVITy HAPDNESS STRENGTH STRENGTH

MONIHs INCHES INCHEs INCHES GRAMS ---.f'~_l.__..-JM__ . __~llc..E1iL_

°IlIGINAI
63012.eo170o 5.8 5.8 .075 48 1.16 63

100 DEGREES fAHRENHEliT _
1 5.8 5.9 .073 48 1.16 62 160 1290 640

__--'2~---,5~.9,,-_--,5.....9~---o.,-,,0~7-,:,6__-,,4u:8,---_~1~.~1~7 ~6~3__--UQ lL'l_Q 61t~ _
5 5.8 5.8 .017 48 1.16 62 130 1200 580
8 5.8 5.8 .076 48 1.17 62 140 1270 580

11 5.8 5.8 .017 48 1.16 61 200 1310 590
14 5.9 5.8 .017 48 1.16 61 130 1300 560
20 5.8 5.8 .075 49 1.16 58 190 1350 520
27 5.8 5.8 .074 49 1.16 62 170 1430 620

203 DEGREES fAHRENHEIT
1 5.9 5.8 .017 49 1.16 63 140 1440 580
2 5.8 5.8 .073 48 1.16 62 140

__~5L-_--"-5-"-,.8"---c_-",-5.....8",-- .,-,,0~7L5__-,,4,-,,,8,--_-----,1,-,.~1-"l6 -"6""2 UO
10 5.8 5.8 .075 48 1.17 61 130
13 5.8 5.8 .078 49 1.21 64 140
20 5.8 5.8 .077 48 1.17 64 130
26 5.8 5.9 .074 50 1.17 60 120

1420
1420
1440
1500
1540
1480

570
.5..lL... _
480
1taQ_--
500
450

225 DEGREES fAHRENHEIT
__----'3;--_~5~.8~-~5.....6~---'.~0~7-'!-6--_.c;4L--~1--"-. ~16"-------"-'63~-- U~ l'tZJL__ .__...5.20_

6 5.8 5.8 .076 48 1.16 62 130 1400 530
__---O-,9~-~5~.8~-~5.....8~---'.~0~7~5--~4'_::7--~1'-'._;_1_;!;7- 61 160.l..'t9Q ---.2.lQ __

12 5.8 5.8 .017 48 1.17 ---61----150--- 1520 490
18 5.7 5.8 .017 48 1.17 61 170 1710 5Z0

63 140 1600 530
61 140 1580 --'t~ _
63 180 1610 490
61 150 1570 410

1.18 62 160 1600 480
1.25 61 160 1460 4.3.0 _

1.16 61 230 1590 640

1.17
1.18
1.17
1.16

1.17
1.16

1.17 65 21U 1530 660
1"'.'-'1~8o_---'6o.:4o_----"2~0:n0.___-_;1'-'4~7_;:0--_____;610
1.17 62 200 1440 510
1.18 62 160 1510 560
1.18 64 29U 1610 510
1.18 64 180 1600 470

1.16
1.16

47
47

47
48

47
46
46
48
48
52

49
49
49

47
48
48
50

.078

.077

.079

.073

.074

.078

.076

.074

.073

.076

.076

.076

.017

.073

.076

.074

.077

5 5.8 5.8
8 5.8 5.8

1 5.9 5.8
2 5.8 5.8

2 5.9 5.6
3 5.9 5.8

20 5.8 5.7
52 5.8 5.8

20 5.8 5.8
54 5.9 5.9

6 5.8 5.7
8 5.8 5.7

10 5.7 5.7
14 5.7 5.8

11 5.8 5.8
14 5.8 5.6

290 DEGREES fAHRENHEIT
1 5.6 5.6

36 5.8 5.8 .079 51 1.21 60 160 1570 450
250 DEGREES fAHRENHEIT
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Table 10 - Continued

PERFORMANCE OF
RUBBER MATERIALS

BRINE LOOP EXPOSURE

sAMPLE NUMBER R 32

AGE LENGTH WIDTH DEPTH wEIGHT SPECIF'IC_W.QRE......- TEAR TE~UHJ..L----li.Qli~MlQ.N
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHES GRAM~ E.eJ ~_U P_E'R.C_ENT

ORIGINAL

13 5.9 5.6 .073 53 1.26 66 40 690 140
225 DEGREES F'AHRENHEIT

9 5.6 5.9 .061 56 1.26 67 70 1040 -----1'+0----
250 DE GREES F' AHR'-"E~N"--'H~E-'--IT-'--__=c;_-___;=_--._______,;_;;;:__--__:_

9 5.6 5.6 .061 57 1.27 66 60 1010 140
43 5.7 5.6 .073 51 1.26 66 70 790 90

290 DEGREES F'AHRENHEIT
9 5.8 5. 7 .079 54 1.27 67 60 730 140

41 5.3 5.5 .063 36 1.36 61 50 340 ----5----
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Table 11

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

- -------------M---------SAMJ>-U-JilUMBU----- I? 5

AGE I EWGTH ..JLIDTH DEpTH wEIGHT SPECIErC
GRAVITY HARDNESS

TEAR
~TRENGTH

PPI

TEWSILE
STRENGTH

PSI

F' QNGATIQN

PFRCENT

-Of/.-I-G.L'iAL- _
o 6.0 5.8 .066 53 1.42 67 250 2340 ~30

100 DEGREES ..£.A.Wl:-t.E.."N-aH.r.E_1__U-'-- -;:- --, _

1 5.9 6.0 .066 53 1.44 69 21 0 1510 230
______2 __ .-----6--4.-- -5A.8- ....D.6-6--- _ 54 ------l...-1L-L__-6-8--__--.l1"""-"0__--<2'-'2'-'3uOI.--. ~:V'"'01L__ _

3 5.9 5.8 .065 51 1.44 68 160 2360 310
_'+ -5.J .5A9- .066 51 ...1 ...4..,4"------<-7-1,LO-__-<1'-"5....0'---__2,,4....1....0~-_~3_1__J Ou.-~_.
Ii 5.9 5.8 .066 51 1.44 70 170 2380 :)90
6 5 9 5.1 .068 50 I 44 69 180 2120 JlO

9 5.7 5.9.066 51 1.45 70 240 2560 ~OO
- J.L s...a 5..a__~Qbl__-5.2-- ~.4-4~______L71J.0 _11,.!j9'_':'0'-------<2'"3:uOJ.(,;,1--__-4-2~90u_ _

III 5.9 5.9 .066 52 1.44 67 190 2410 300
___ _ 24. .5A9.. --5.i~O'6.6. 5.L ~....45._. <>_691___--4-17-l-'Q 2410 _ .~3....1OU--__

;6 5.9 0;.9 .066 53 1.45 67 160 2220 ?80
_2_a..1...--DEGRfFS fAHRENHEIT

1 6.9 6.11 .076 70 1.29 64 90 1450 ?OO
_2 _6---6-----_6.L~01_L--J5---_--L.2.6-. -62 -'9....0'-- ·+75"'0u--__~1-,.4-u0_~_.

3 7.0 7.5 .060 64 1.23 60 50 620 120
__ _. __ 4... _. _1J 7. 2.-~ll..8-L- a5.. l.2.1 -55...__ ...40u-__---Jl-"4~0-----'lL~3uol.--.--_

0; 7.5 7.4 .082 65 1.25 62 40 610 100
________6 7.0 7.2 .081 18 1 26 64 10 82 0 150

'I 6.6 7.0 .073 67 1.31 63 60 710 90
_12___6...a. 6.6-.- ...06.4__ _.5.9 1.ll- -ll____ 50 800 1-0.0- _
11\ 6.9 7.3 .080 79 1.25 60 40 560 100
ll_. 7~~ L.5.. __ ___"_o.I!L -ll2- .l.2-4..-.- M-__-"4"'0'--- 3;u8..0L- 1Ia.u.0
36 6.7 7.0 .067 62 1.35 65 50 660 70

_6_L ..l..L__._.l...L-....JlAL d.1- ~. --'6:>!4'--__._.;L30u___~2"'4.....o ~4uoL- _
225 DEGREES FAHRENHEIT

______.-1 L2. J.JL_----.1l1~ .811___L_~ 62 80 1100 1.61L _
2 7.2 6.9 .078 76 1.24 61 60 950 \50

_.3___i.l-.-__.6...6 1l1L 75 1.?3 ~ _--'4"'0-'--__-"-9-'-70u. JJt.a..__~_
4 7.3 7.:;> .076 62 1.23 56 50 970 140

_.. 5.. 7.2.._ _7 ...2... _.__~o.77. '1.8. 1...2A- 65... , 60 13.lL._~__~-'5.tL,"._.~ _
6 7.5 7.3 .081 86 1.23 63 30 520 80

____'1- - __...6.....6---__------h-.1l ------D-ll- __ ------b.'t. ---1..-3L _----------lO'~__._AlL. 2 90 --31L-. _
12 6.4 6./\ .065 55 1.39 72 60 840 100

____.L!L L...L ~_~82-_ ___81L 1.25---_ 56 30 330 _...5.0-. _
24 7.3 7.1 .077 79 1.26 62 40 30n 50
36 -c_lL-- 6..8- .0!lA 6~_ 1.32 Ab-_-' .ul... 4CUl-__·_·3..0-._.__._
61 ~AMPLE TOO BRITTLE TO ALLOW QUANTITATIvE EVALUATION TE5TING DI~CONTINUED

..25 Q__ .nEJiREES__.E'AJ:lRE.Nl:I.UL~_~_~ __~_
1 6.7 7.3 .071 72 1.29 67 70 1310 \60

._ 2_ -~~'L- ----f>.0-6--------llU--~.~--l-..2.9.--- 67 70 1230 150
3 6.6 6.7 .075 72 1.26 65 50 970 130
4. 1_.2 ._--6-..1__~O'7.7_____l2 _-1.1....2"-7l-- 6.L1 --'4MO'--__..1~I2~0~_____+1...1t~0 _
5 6.7 6.9 .073 68 1.30 66 40 870 110

----6--~-_---l_~ll----"01.a lO 1.27 65 60 820 100
9 6.7 6.6 .083 65 1.30 65 30 390 40

_. _1_8-- .__ .f>..A lb.'L------1U~ ..AL _1........20>l9'-- 6"'5:>- ..:13.....0 ...;3>.c6...0'--__--'6...0.L- _
'4 6.7 7.4 .074 72 1.27 65 30 350 50
36 6.7 6.5 .074 62 1.31 66 50 260 30
61 ~AMPLE TOO BRITTLE TO ALLOW QUANTITATIVE EVALUATION TESTING DI~CONTINUED

__-2-90 n.EGR£[S-··--fMIll-£~-+-.---- -.--
1 7.1 7.1.077 78 1.24 66 50 970 130

--2- ... ----1-2---1_4---__--0.7~-----ao---___J14 ....2~4~__-l6:..;3~ 30 2711 50
3 6.7 7.5 .073 72 1.25 63 60 200 40

_____4....._---1......1.....- 7.0 .075 74 1.25 63 30 z\lo 50
'; 6.9 7.0 .077 71 1.23 66 50 240 40

-- 6-. A..-a- 6 7 071 64 1.29 _ 68 50 no 50
12 6.4 6.6 .058 51 1.42 75 100 560 60

______lIL :z....L-__-----h.aJ~__9_____m I .25 6/\ 20 190 30
24 6.4 6.4 .064 50 1.3.7 76 70 450 30

___...!i_L~OMITT! E TO All Oloi OIlANUIATTyE EVAIIIAItON TESUNG DUCoNTIN"ED
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

AGE ~ENGTH WIDTH DEPTH WEIGHT sprCIFIC
GRAVITY

SHORF'
HARDNF"SS STR~NGTH STRENGTH

-o<'PP....Ir--- P-i>S+I---U-R.C~--

3202o~0551.13
-------------------------

11055

mtlG.l_'1A.L.--- _

o 5.9 5.9 .086
~ DEGREES EAHRENHF"IT

1 5.9 5.9 .080 56 1.14 53 120 2150 '150
______ 2 5--.-9 '5...9_ .083 -_---54 1.13 ---5!> _.,.9-u-0__-----+19-S-n----~UJL-----_

3 5.'0} 5.9 .084 55 1.13 56 110 lA6n ;>90
______4-- ----5...9-----5--.-9-----0.8--3--------S--L-----l-.--1--3------S-1-- 90 2070 1130

5 5.9 5.9 .084 55 1.14 55 110 2150 '130
f, 6.0 ~o 084 54 1.14 56 1Il 0 2UO 120
9 5.9 5.9 .08 9 58 1.14 56 110 2270 _'110

--_-l2 -5...9.__" __--S.L9. - ~o.aa.. ~.a- .L.__l_~_S-6- ----U--!L- 224 o 33.n-.-- _
18 6.0 6.0 .087 58 1.13 54 100 2180 _'120

_________2"--__ ------5_._9- .6.LIL ""09.6. -_t:_lt__ 1.13 _ _ 5!L__ 10 0 -l41-D--------3-D-t:L _
36 6.0 6.0 .085 58 1.13 56 130 1830 ;>10

__ 2..ll.:i-DEGREES --EAHRENHEIT
1 6.3 6.2 .093 65 1.12 56 '10 1680 ;>50

- 2 6.11 6 L3. L_09J.___ ---6-6-- --1....12- --56 -ALL -l-5-W .;1.30 _

3 6.4 6.4 .092 69 1.12 58 60 1440 210
--- - 4_ ___ -6.1t. - _ - _6....!L__ -...o.9-.'l---"-73---------l.J.--l--------5.4.----------UL-------l3-4-ll-- --- ----1-90-- _

5 6.5 6.4 .098 7'" 1.11 56 60 1450 ;>00
6 6 5 6.5 .098 73 1. 11 55 70 13M 190
9 6.6 6.5 .094 72 1.11 57 60 11110 150

1.-2- -----6.6--_---6--6-__0-9-2-__ -7.L.----- -1-.--1-1---- ---59.---- ----5-C----~---- --- -1-7n-------
18 6.7 6.7 .094 77 1.10 58 50 1240 150
2 Ii.----h~.a - -- __-.6.-J __ ~(l.9 i>_ __ ----8.2--:------1-..09---- _ ----51. 70 1;> $Cl --------1.6.0-- _
36 6.6 6.6 .101 78. 1.11 57 80 1270 150

___ ---6.1. ,__ -6-----9.__ --~-----ll1-f 9A__---l-..DL..__-59._ 5 0 ---l3.O--~.nn _
225 DfGREES fAHRENHEIT

-__ - --1 --6~__ -6...A__.ll91L .6.7_ -__-1--12....- .55____ 0 0 ---1-5.11l---~- _;>..31l__
2 6.4 6.4 .091 67 1.11 58 70 1340 ;>00

______ 3. --6~5 _6_1I __ ---O_96 'Z.i --1.J.J. ~5____ 70 1450 ;>-0.0-.
4 6.6 6.5 .091 71 1.10 57 (.0 1300 170

" .5_ _ ~ 6 6~ .095 Ut --1.l.Q 5I1. ---1>0-- __ -l.3AO.__ 1.80_
6 6.6 6.5 .0~8 69 1.10 55 60 1270 170

_9 _7~L.._--------L2-__~D.O. l.o..a........ _____J....o.a-- --45. --60. 1-9-0 ---1-10.--
12 6.7 6.6 .097 79 1.10 59 40 1170 160
! ~ _ ___1..JL ___ __6..A_ • 10 o-----9.L-u-----l..(l.9 41...__-~__h~ __93D..~______l4lt-

24 7.0 6.9 .101 90 1.08 55 40 770 130
36 __ _6_.9__ ___ 6 ._9 •.LOO Jl9_. L..D_9_c.c.__, 5_!L. , .__...5.o_.~" __._l.lUI.O._____l.31L...__ ,,

61 7.3 7.2 .113 109 1.08 52 - 40 ADO 100
220 IlFGRLE5.__ FAHP.ENIiE.U_~".~"~ __~~_~_. __~"~ .."~,, •. _~.,~.,, 'C~'~_'~ __·" _

1 6.4 6.4 -.096 72 1.11 57 60 1270 190
____ 2. . __ .~__ b..J.,,_~c.c. -6-,.1>. _ --&92_"" _c_l.1........,,__"__ l_._llt."~~_ .. ....5.8_~__.--l\1L 1 I iO __--1.6.0 _

'I 6.8 6.7 .094 75 1.09 59 50 11';0 160
__L .~____6~L_..1>....L.~A1l9__d..__ 81 1.Jl2... 56__ 610 1110 150

5 6.9 6.8 .097 79 1.09 59 40 1130 160
_n_-6- ..i..0 6_'Ln------ll9.A- -b..i __. 1. 00 59 50 7g0-W.-O---__

9 7.0 1.0 .100 119 1.09 58 50 840 100
__12 . 7...Jl .._. __~ .100 __ 86 1.09 59 40 910 ---12.0---

1A 7.1 7.0 .1(11 92 1.08 57 40 71\0 130
'24 7.2 7.1 .100 94 1.08 55 '10 560 100
36 7.4 7.;> .100 95 1.08 56 30 4(,0 80

_____ !>.L -L.-5- -7-~S • 1a 1 -----lll------l--...1l-'7-------55- 30 500 ao
29(1 DEGREES fAHRENHEIT

n --1_. ----6-a...-.. 6.7 ------D.9.Q -7~4~-_--J.l~.-lJO"'9 ~5l--"9L_______'S:>_J0u..____l.l_l.I_,I,.llJ_0 -l1....7~0'---
i' 6.9 6.11 .100 87 1.09 57 40 8RO 140
3 70 7.0 099 86 ',09 58 So 690 ]]0

4 7.1 7.0 .099 87 1.08 57 30 590 100
______-5. L-J. 7.1 10-l----.-'9:o.,7L_ ...l .......080-_---"'S....7-------'3....0'-- 1l""30"-----UO-----

6 7.1 7.0 0101 100 1;0-8 56 30 640 100
________'L.__...L.2.- 7.2 .100 96 1.06 56 40 870 100

12 7.3 7.2 .098 91 1.08 55 40 640 120
18 7,4 7.3 olD! 99 1.06 53 20 410 90
24 7.4 7.4 0101 107 1.07 53 30 490 80

.__u.~8._ 7.7 7.7 .101 116 1,06 48 30 3'10 90
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

Il 7

TEAR TENSILtSHORE
HARDNFSSGRAVITY

SHC IEIcWEIGHTAGE I F.,GTH WIDTH DEPTH
STRENGTH STRENGTH

---HON~H£S---.I ...N....C",H",E~S-,"IN""C....H...E""Sl--uG""R...AM""'S..- -'-__---Jpi<JP"-<I~--_IP<.:Sj..jI_-__IP'_.lFCllR""C.t.f;_N+T-

.Q.R IGI NAI .. .__._. . . _

o 5.9 5.9 .085 56 1.15 67 240 2020 350
100 DEGREES FAHRENHEIT

1 5.8 5.'1 .087 55 1.15 66 200 2030 410
-----. 2-----~.~--5..-9- •090 .-----5~ 1.15 .(>6+7--_-,Jl>'l7'-"0'--__21'-10~4'1-l1l'l__~.-_4.1o.aOlJ_--

3 5.9 5.9 .0117 56 1.15 64 180 2040 420
----A.-~--S...9----..5..-9-..____o.a.4__.--S.5 1.1;...-------6.4- 190 1990 410

5 5.9 5.9.084 55 1.15 66 160 2040 430
6 5 9 5.9 .100 62 116 64 32 0 2120 :Ho

140 1960 ;>60
Igo 218.0 ,80
120 2130 290

... 12O.. 19Qo 26°
110 2200 290
,30 233° ,ao
20 0 ,

1730 ;>00
120 22°0 280
150 2140 ,70
150 2150 260
130 2080 260

150 2280 270
11° 2180 ;150
24 0 2230 '80
11° 1990 250
120 2210 260
12° 212° ~40

190 2230 250
200 2210 250
100 2080 '250
]70 2 140 250
120 1740 19048 6.2 6.1 .09;> 65 1.14 64

9 5.9 5.9 .088 57 1.16 65 21 0 2060 360
.--- -.u- .--5.S- 5 •..9--~-- 57 ~---65- 20 0 2100 410

III 5.9 5.9 .088 58 1.15 65 22 0 2020 380
_... _..2.!l..__ ._..5...s- ..s.•_9.~......D..8..4__..s.s._ ____l...lS---__._~ 20 0 203 0 390

36 5.9 5.9 .087 57 1.15 65 190 2010 370
~~R£ES FAHRENHEIT

1 6.0 6.0 .088 58 1.14 65 160 2090 340
.._._.2 .. -lo...O. __.........A....O_c....o.aa. 5..i -l...l.5-__~_ ~2;.:2"'Q__-42041.....I.u.O__~ _

3 6.0 6.0 .082 57 1.15 65 150 2020 350
___.4 h..1L 6.L .090 h.1--_ --L.-lA-----6~5'--__~1(>.60~.---42:.tJOLlla.uO-.---'3!.JIu.OL

5 6.1 6.0 .096 65 1.14 64 130 2100 340
___60- 6 I 6. I .ogl 61 I .14 64 250 21 ao 3ItO

9 6.1 6.1 .094 63 1.15 66 130 2260 330
__ 12. ...6...0..... .. ..t....1L.~.llB.h..-- --6.0 --l..-lS-.-__--6.6. _-.1..1:-:50~__:L2"'241110~_ :\LO-~_

18 6.1 6.1 .087 61 1.14 64 160 2120 320
______..2.A_. __ 6...L____.h..ol_~.ll.92_~~_____L_L4._. .o6...4 ....20.04..,,0~__,2.u1oUJo"--__--'3....1uO_

36 6.1 6.1 .093 63 1.14 65 180 2100 ;>70
_____...6..l. ..h....2.. ._._.6.1 .090 _ 63 1.14 M 160 20go 300

225 DEGREES FAHRENHEIT
_____L~ 6...0.... 6.0 .088 60 1. 15 _~-_--LIJ7-"0_____'2uOJ.:5lJ.OL-._ _'_~32<:.JO'l_.

2 6.1 6.0 .093 63 1.15 65 160 2070 280
.__L __._.6...L ._.6.....1 .090 63 ....L.lL_ --"6'-'3'--- 1.....2'-'0~__,2uo"'go~____e.2C29....0 _

4 6.1 6.1 .092 62 1.14 63 180 1960 ;>70
_5._ 6...1- ..._ .6.:..L_ .......~9_ ..__. _.6.l~. L..L4.. ..6.L__....2JlJL H40 . 32.D __,~._

6 6.1 6.1 .089 61 1.14 64 180 2160 310
9 _.6c..l. __ -6...l._~ h.l.-_---l..J..L ~J>5- 170 -Z.l.2-Q.~_'_-2AlL~._~._

12 6.1 6.1 .092 63 1.15 65150 2070 ,90
..1.8 . 6...2. ...6..a.l__----a..D.9..L_-A5...._-----L.li-_ 65 14.0111 Q ...22.1L _
::>4 6.1 6.1 .093 65 1.14 65 140 2010 280

.......__ 3b... __._._._6....1.__ ..f,.• 1. _....£.lJlO....__ ... ,_1.2........... ~~ ..6li,_..._ .lg"'0~.......~"'2"'Q"';...Q ....' ..5...D'-"_
61 6.2 6.2 .091 67 1.14 65 160 2000 ;>60

_.25_0 .D.EGREE.S_ ..fAH.R£Nl:tHL_· ...__._....._...~. .._.~._~_~,~_ ...._~_
1 6.1 6.1 .086 59 1.15 63

.._, ._2..._.,__~.-.~~-6_"'1~~- .. D.9.0.-.-.... -.~.-. ,.6.L._~._-~ __._.~-05-
~ 6.1 6.1 .090 64 1.14 64

___~. ~_ ...~ .,.~_,6...L ._.-.1>..0.1. • ogo ..._... .J6:..i2~·_~..-l1....L14!1..-__...Jj6!.::l5.....__-J.<~---J,.ali<~---Ol~---

5 6.1 6.1.093 64 1.14 64
.. . ...6..... ~.__.h.--1 ~_. 6. 1 • o9a.~~.,....oO.Ll 14JlU14~ 6b-3~__~~_____'~J.U,.___..;j.O.l~__

9 6.2 6.1 .094 65 1.14 65
___....... .1.2... ... __-6....1- 6.1 .094 64 1 14 6S

18 6.1 6.1 .089 63 1.14 65
::'46.1 6.1 .098 68 1.14 65

.61 6.2 6.2 .098 68 1.14 63
_2.9Jl.-....D..E.GJl.£ES fAHPENHI'IT

1 6.1 6.1 .090 64 1.14 68
_____.-2-__~.L-_...6....'_'1_~••lQ""0u......_~.--_.£..1.....11.'4t__~__6~3----+J-"---"""""~~__~~__

3 6.1 '.1 .100 68 1.14 65
4 6,1 6.1 0 89 62 1.14 65

9 6.1 6.1 .090 62 1.14 66
___..l..2. 6 1 6. I • ago --,6l>;2,-__~1~•.L1!t.4 ...c6t-C6'--__-'l""7-__..-.;.;u.u-__....,...4~-__

18 6.2 6.1 .091 65 1.14 66
24 6.1 6.1 .Ogo 62 1 ]4 67

5 6.1 6.1 .094 65 1.14 66
6 6.1 6,1 09 3 64 1.14 65
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

SAMP.L£JWMB.E1L--R .Q _

PFRCrNT---

-------Jl.G..L.---l..£UC>.!H \oj I DTH DE P TH ill EI GHT 5 Prc I F' rC ~--__'T...E~A...R"__......TE'"'~""IS..,IHob~r"_...F-l.I.+lQ...N...GA-U,,--I~Q,j.INlI-
GRAVITY HARDN~SS STRENGTH ~TRENGTH

Me N!BS-lN.CJ-LE S- -l-N.CHE-5--!-N.CJ-LE-S,--SlUMS- --------- PP1 PSI

350

J 10

2020210601.1257
ORIGI.NAL

o 5.9 5.9 .092
-1-0JL---IlE.G1U·-ES_-f:A~l-L---

1 5.9 5.9 .085 55 1.12 58 150 1760 ~20

-2 -'5~-9 - --5.9 -'07~-------__S_O_------_l_._l_2---___e0___- 11 0 lABA ~ _
3 5.9 5.9 .076 50 1.12 60 150 1890 _~20

-4<;'~9 ---S~9-,o1:l-9-----S.1--------lc~l_2------_49_-----140 17') A ,~ _
5 5.9 5.9 .095 59 1.13 58 140 1660 ;)90
6 59----5.9 09-0- 57 1.13 5a 25 U lU a ,ilO
q 5.9 6.0 .086 55 1.12 60 180 1800 ;)70

12 -- - -~.O ---6.0-------O!J2-u--5-5---_ ----l.1-3-------5-9---------J.--1-lL 2000 :no
18 6.0 6.0 .080 55 1.12 59 17 0 162n ;)70
24_ 6.0 - 6...n __ ~08-8 5.9 -.1.12--- ----s.9 l5-O- "lA2'O, ~2Jl

36 6.0 6.0 .088 58 1.12 59 1.40 1760 ;)90
_.2.03._ JlEli.Il.U..S-_ .£AHREIlli£U---~ . . . _

1 6.3 6.3.105 75 1.10 57 120 1540 ;)60
2 6.5__ 6.A__ ~liliL__ __ 71__ .l.lO _ 5.9 --ll-!l-__ ---l-421l .4'ito. ~

3 6.5 6.5 .100 79 1.10 57 90 12'0 ;)20
4 .6.6 6...!>-_._lO'Q- ~6 - 1.0.9 --5.6 eO--USA-- --?.llCL- _
5 6.6 6.6 .100 78 1.10 59 70 1360 ;)00

_____.6.. 6--L__.6.-1-----l.!1l ----85--__-l.---Cl!!- 57 120 1340 190
9 6.9 6.8 .098 78 1.09 60 60 1060 150

12 -_..6~6___6_6___.1Q1l__ 75. 1-.09__ __5.9_ -------l1l!L --l320---- ----+8-0-----
18 7.0 6.9 01 0 1 90 1.0/! 57 1'10 1040 130
21L __1-L 7.0 -lD.l-___.95 -l-.1l-8 ..5.8- SO-- QOO -l-ll--__
~6 7.1 6.9 .1 0 1 93 1.08 58 70. 8M 100

..6L__ __1.3.. _J.2__~.o9. UlQ. .L..1l.7.-. --A2- -5J:L 6eo ! 00

225 DEG~EES FAHqE~HFIT

_1_6.3 6.3 .106. ba__ --l..lLL 5.L -LLll......- U3 0 -::L41l-
2 6.6 6.5 01 0 1 82 1.09 58 90 1070 180
3 6~ ,_ _ _b~1 .n9_L ~75.._____ -L~09. .5.8.- 70 ------111611---_1&L
4 6.8 6.7 .095 78 1.08 57 00 1160 1.90
" 6~9 6."7. .0-97 _1l2 1_.0-8_ .. .5.9 -8-0 .-l-llOA----- 160.
6 7.0 6.9 .099 05 1.08 59 60 1030 150
9- _ 7 .A 1.2.. -~l1l2--- _.lOll.- --1..111. --5.L- UlL __--'>.3-Q. __ ----D (1-_ .

P 6.7 6.6 .095 82 1.09 58 70 10;'0 160
1B._ __7.L 1....L .....lll.l __...1Il.L- -l...OL SA_ ..__---A1L 4"70 __ 9lL __
24 7.5 7.4 .101 111 1.07 50 60 56'; 100
367.3_ __1~_.•.lOl 1%._ _ .L07 5.1.. 'iCL_ 150 ...L!lA- _
61 7.5 7.4 0104 105 1.07 57 40 70n 90

250 DEGREES fAJiPENHEU.____ _ ~_. .. _
1 6.5 6.4.101 81 1.10 58 90 1370 ;)30
2. 6.a 6·.1 .10.1 91 1.1l9 5..6-. 90 1160 _--UlL-__
3 6.9 6.~ .101 91 1.0e 56 60 920 140

. 4.- .6..9- "7 • .n... __~O'(UL . __8_1 ---1..08 S5 40 790 ·120
5 7.0 6.9 .101 92 1.08 59 50 900 130

_6. _6..9 ~9 ~l.!J2_ 9.8_ 1.1l_8_----___5A_ 90 1190 1llL-__
9 7.1 7.1 0101 98 1.08 60 60 770 90

_12 1~L 1...L lQL 92_ L.OA_ 62 50 230 )20

111 7.2 7.1 .101 102 1.07 57 40 680 110
24 7.2 7.1 .102 100 1.07 58 50 760 110
36 7.4 7.3 0101 105 1.07 58 50 590 80

--61-.--1-_1 '7-.!>-__ ._~n~-.-__._ -12.9---- ----.l-.-Q.6- '+6 40 570 eo
290 DEGREES FAHRENHEI~

--1--. ....6-.-6~.s.-_U2---- --aA---~_______S_l'--------'e~0...... 9+1....:. --ll..,8'lolO'-----
2 7.0 7.0 .102 103 1.07 56 50 800 120

_____ --.--3- _J. 2 7.1 .102 105 1.07 57 50 "780
4 7;2 7.1 .102 106 1.07 56 40 630 90

_____ 5- 1..3 1.J__~-- ] Oit ---l...1l_1~-~-~5~7----'4"':0~---6D-7:_'n"-· ..1,=0~0~-_
6 7.4 7.2 .102 103 1.07 57 40 620 90
9 :I,_"L ......1_•.!L_.~__ ..l.O.1. ..L.0<L7l._--~5_=4----5",:0,----6",,6:u0,,----~9~0---

12 7.4 7.3 .1 0 1 100 1.07 57 60 650 120
18 L.~7.5 .10] 114 1.06 53 "30 540 ]10
24 7.5 7.5 .1 0 1 113 1.07 54 40 640 90

____..Aa _..__ ._."1...b L..!L .... lJ12 J.2l Ll....OL7'-__-.-:>-5c..2 -----"4""0 -'5....2""0"- 6"'0"--__
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

AGE LENGTH WIDTH DEPTH wEIGHT SPECIFrC SHORE TEAP HNSri [ ~LnNGATION

GRAVITY HARDNFSS
~-l!lO!>lUif>-Ul/.CBE.s-~UIC-~-1~'\--.G~~--_.------- ---

~TR~NGTH STRENGTH
...P",P,-*I---~Il----4P,-,,'.acPl-+--u.

43016902.30691.1750.077
ORJ.G.lNAL._.__ . ~_ .. ' ._~ . . ._._. ~ ~_. . .. . _

o 5.9 5.9
--LO-O----D.E.G.R£ES FAHPEN H~ IT

1 5.8 5.8 .076 49 1.17 68 23 0 1440 410
-2.- - --- 5-.-8--- - u -5-.8--.O+S--.-- ---'I-Q.-----l-.-l6-------l>a--------20 0 ~----__45.0_.--

3 5.9 5.8 .076 49 1.16 66 22 lJ 131\0 '150
- _4 u --5~a-----5-..a_--_n7'1n ---S-l--t_U-------6-9----- 1'10 1510 ~_,~ _

5 5.9 5.9 .078 51 1.18 70 H\O 1660 300
6 5 a 5.9 .0"'6 50 ).l'1 66 26 0 1670 44 0
9 5.9 5.9 .07A 50 1.17 65 2/1U 154n 390

-12 -~----.5-.-9-- ---_s....Q_ --.nn-----S-l------ -1~1~------b-1--~---__2_,'i-O-- 1.40 --4J..n--~--
1~ 5.8 5.9 .077 52 1.18 68 23 0 1HO 360

- __ ~ __ 24.-- S_•.a---__5_.9_----.n'1l>_---5_0_---.--_l_._U_-----10_--~-_----2-2iL----l-:1-O-!l---------WU ----
36 5.8 5.9 .07/1 50 1.16 67 1'10 1770 _'110

-2.0..'L DEGREES -LAHPENHE IT
1 5.9 5.9 .079 56 1.17 70 150 1770 ,90

~ - __ 2-_ __._ 5..9 - _.__---5-...9 .1lao·_u_·__5JI .l-.-U .. --U___ l'1 0 -l-1-'1.tt .__--'..6-0~_
3 5.9 6.0 .080 53 1.19 71 140 16?0 ,50

~ L___6.11 .5~L ....o.a.L_- .. _52-_ -----l.u-_~ __6.6______ -l1&-__ l2.sn ~. - 22lL- _
5 5.9 5.9 .075 50 1.17 69 27 U 1680 ,80

__----fL.. 5 9 5.9.078 52 L...lh-- 66 ) eO 15"'0 260
9 5.9 5.9 .075 51 1.19 72 1,0 171\0 ,00

____12-. 5-$ . --5~1l.--__.1l..7.1.__~_5.2-__ ---l~ L9. ~.____7.L_ IsOla90 __ ..;>10_ -_'
Ie 5.9 5.9 .078 54 1.lIl 68 130 1750 '10

__ n __ 2A. ~ ..~ 5_.'L__ .5...9 __ • .017 52____~_h.1.6..-..-~_1>a_ 23 0 1 80 0 --2.ML__ ._._
36 5.9 5.9 .076 49 1.17 69 20 U 1620 ,00

__ ~ __ ...u__._~___5~L ~5....9--L1l15___----5.L. __I...l.6..-__.ll-... 150 1440 --lao.... ~_

225 DEGREES FAHRENHEIT
___ .1__ --5..~9..__~__ ___5._'L._~~~!0 52. ~ lA .2L ...1.9.ll...- 1810 _.26.0 ._

2 5.9 5.8 .061 55 1.19 73 140 1780 ;>30
_3. .5...9._~_...6_ ..0 ._. oJB 52__~ .__I ...lA. ~_. IJl l.3JL .ll'l1L .2.6.0 _
4 5.9 5.9 .082 55 1.18 67 130 1800 '60

_.5 5~3 5. ..9. ~.0.80_~_. _5_4 _._~I.lA . __ 74_. .ill. ~6.!1l. ~. __2JlO
6 5.9 5.9 .083 54 1.18 73 160 1860 210

___9 _. ~_'l 5.~9._~D.21 52 l__.~9~ - 16. -l6!L..~ ~5.40~ l-4n
12 5.9 5.9 .077 52 1.19 73 120 IBM ,00

__ .L6.. .5~'i. 5~.'i.__.Jl1.B....__5..'L- l~lL 71_ ) 30 ) 890 ~ __ ..2l.Q_
24 6.0 6.0 .078 52 1.16 68 120 1<;';0 160
36 _~5L9_. __ ~ ~.5.. L __ •.D7.L __52.. l....l.9 U l.!.D__ ) 780- ~6.a. _
61 6.0 6.0 .079 55 1.18 70 130 1610 120

__ 25.12. _IlEGB.E.E.S-£AH!lEN.liEl.L~_______ . .. ._._ _._
1 5.9 5.9 .082 54 1.20 71 130 1360 190

_~.2__ ~ .5...9. .5.. 9_.-----019..__ .__.52~ 1..u . __.ll.. 2l 0 1550 --2..1..0--- __
~ 5.9 5.9 .076 52 1.18 72 140 1710 ,30

_______~__4..__.___5...9 ._5.9_. _O'!L__ .5.L_ .l_l.9_ 72 140 18 50 230
5 5.9 5.9 .078 52 1.19 74 130 1540 190

_______ ..6~. 5._9..__,~3-------.ll1q------52. 1.) 8 --1..3-. 20 U 1'60 200
9 5.8 5.8 .076 51 1.19 71 170 1820 ,00

_._. 12__ ~_5__8.._ ____5...'i.----O'71>._ 51 I .) 9 75 130 1950 2 00
18 5.9 5.9 .079 54 1.19 70 1,0 174n 190
24 5.95.9 .079 53 1.18 70 110 1760 ,00
36 5.8 5.9 .078 51 1.19 73 140 1800 180

___~h_l__---5-.-9----____5.._9-_____O"U----.5.3-----l__.-L9--- 69 11 0 17Cn 1 6. 0
290 DEGREES FAHRENHEIT

-----L_--6--0---_----4-.-0 .'O'U--__ -----5-4-__ +1_.1~1l~----4+I---_.ll....2"'0'_____.....1.""1'_'Il.o__ ~~?u_0--

2 6.0 5.9 .08;> 56 1.18 67 120 1560 ;>50
3 59 5.9 oJa 5? 1.)7 6 9 po h90 :ISO
4 5.9 5.9 .075 52 1.17 69 110 1490 ;>10

____..s..... 5.9 5.9.07 11 --5-2--- ~1_._I.l-1l-e__---<7u.01--__"""14...,0'l----~1_d.l44_U_0----_ll",al.llOI____
6 5.9 5.9 .080 53 1.18 68 110 1680 ,30

__ .__--'1 5...9 5...9----0A2-_-----5.6-.... __~__l_._~-':l9 _"6..c8L___-...l-13~Q"___~I.o6_u_0_u_0 ~2ul..lJOI___

12 5.9 5.~ .076 51 1.19 72 200 1320 180
18 5.9 5.9 08 1 54 1.19 69 I?o 1550 alo
24 5.8 5.9 .073 49 1.19 72 150 1670 180

____4.8.__--5.-.9-_-5..9.082- 57 1.18 69 100 1290 '30
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

__--AG..E LENGTH WIDTH ---D.E.tl.I:L-wfIGHT SPECIFIc SHORE TEAR TENSIiF FL.oNGAnON
GRAvITY HARDNESS' STRENGTH STR~NGTH

MCJLIH~-U CHE 5 __ llJCHESINCHF!L _GRAM.S-- ._._____~ ----.E.P.L l'-S-L-- J'-f"RU:.N_T_

nHC'HiAL .. ~__~ ._~ .. ~~ _

o 5.9 5.9 .080 51 1.14 72 230 2170 300
_lnQ &11R££.S FAHRfNHF IT _ _ _

1 5.8 5.'1 .077 49 1.14 71 20 0 2030 .,20
2 __ .5~8 5..9 __ ~01l_1---5l_---------_l_._l.5---10_ __l5_O_---_l_s.:ui ---..'2-9-0--
3 5.8 5.9 .083 53 1.13 69 170 2130 .,00

--4 __ +-9-_ . __ -5....8 -018 - -- -A9-----1.-l-~- h_9------.-_lAll-----2_0t>O_-------_'_\.OO
5 5.9 5.'1 .077 48 1.15 -'0 160 2010 ;:>80

_______1>.._------5--9 5...-9-_ .080 50 1.15 69 280 1990 ;>70 _
9 5.9 5.9 .078 49 1.15 70 20 0 2150 ;:>80

12_ . __ 5.~9_~_ _5~9 .J).eL----33.__ ----1.l'5_ - l.Q. -UJL -22C1L-~.1ll____ --
1~ 5.9 5.9 .081 52 1.14 67 190 2130 ,20

24_ __5.9___ __.5 ._9._ __._082 .52-__ ___ 1._15_ __6.B- -2il_U -l.9.8.D- __---2J_O
36 5.9 5.8 .079 50 1.15 68 22 0 20Qo ;:>80

..21l3 _..nUaE£S FA HR ENH FIT _
1 5.'1 5.9 .080 52 1.14 72 16 0 1990 ;:>60

_2 .5._9_ 5~'L __.J)77 .5_L_.__.. _ 1~15-__72 -15.9 21170- ;:>6n_
:3 5.9 5.9 .083 54 1.15 72 1:>0 2070 ;>60

4 5.9_5...9_-------Otl .5.3. 1__14-------6.8 i5.Q 20_'iO. ,.40__
5 5.9 5.9 .087 55 1.15 71 130 2000 ;:>50

____.-6..- 5 9 5.9 083 53 -l~5____ 72 26 0 2130 ..71UL _
'1 5.9 5.9 .078 '50 1.15 73 150 1940 190

12 --5.8- . . -5..8 __ ~Oan-- -5.1- ---- -1.15 ... --- ----72--------U'O------2-l~-------.;1LO----.
18 5.9 5.9 .081 52 1.15 72 U O 21"0 :>40
2'1 5..9-- ~9 _ -.085-- - 5!-_____1-.1~ -- _ !>9 -----Z-7-!J------~-. __ .. _..72.0:----
36 5.8 5.8 .079 50 1.16 70 150 21"lO 21n

_ ._H 5 •.9 5.~9 ...0A3 .2.L 1.15 __ ~ __ 7J ~_uJL 2.1_6!L_~ _7.311 _

225 DEGREES FAHRENHEIT
_L__ _5..9 5.9_._~.Q8,.L __ ~..53.. 1.15_11.__ --__ -lAD-__~_--lQ.7!L____ :>40__
2 5.9 5.9 .078 51 1.15 72 150 1950 ;:>20
35._9 5...9 __ ~0_8!> ---56 __--1-..15._ _7L llL -21l5-0---- --,-SO--
4 5.9 5.'1 .079 51 1.15 11 130 1810 :>00
5 5.9 _5.9 ~019-- 51 _ _ 1•.14 .. 7L 15 0 ...__ -2050_____:>40_
6 5.9 5.9 .081 52 1.15 73 140 2140 :>40
9_5..9 -----5..'1-- --.118.2 _ 53.- -1• .l!>-- - --15- 211JL .---_2.l-6-G_~j)O-

12 ".8 5.1\ .078 50 1.15 74 130 1920 190
.18 5_L__ --'5~.9. ....o88 .5L ._L.15 ~0 ._~__ ~.l981L __. ;>_1.Q.

::'4 5.9 5." .07 9 !:>2 1.15 73 130 2000 180
% 5.8 5 • .8 •.089 5.4... __ 1~15. .. . __12. .l5.(L ,__ ..l.J1.1ll .J.7D_

61 ".9 5.9 .074 !:>3 1.15 70 170 1M':' 180
250__ DEGREES_ EAHREJ'iHUL .. . _

1 5.9 5.9 .0110 51 1.16 74 130 1600 180
2. S~9___.5.9_.-~08-L--5L-------l--l5- .. -------1-4,---~2'"'0...,u'--- __-L2+1+10u-__ _7.31L
3 5.9 5.9 .079 50 1.15 73 110 200;0 ;:>10
.'L ___.5~ 5.~.8 .118.'i -52 .~..-l5__. 1.O.__..JIL_:3l..l.0~__'20u.1J,J0J- __.....2~!..uOL
r; ';'9 5.9 .079 49 1.15 73 1;>0 19110 ;:>10

. ~- _ .5..9. __ . _5..9 __. __.j)~9 __ .. __-5.0 -1--l5_~ J."__ --'2~3I_"U'__ __Jl..6I.Qa"'0_ ----46-0--- __
9 5.8 5./1 .080 50 1.16 73 24 U 2140 190

12. __ .5~8 ..5.....8..-__L01HL 5.D- -l.l5__ _---J7'-"4'--__~14"'0"-__...2,,2...4uO -«2"'2..,0.. ._
Ie 5.9 5.1\ .0 7 8 50 1.15 71 130 2030 180
24 5.9 5.9 .080 53 1.15 72 130 21"'0 :>00
3/', 5.8 5.8 .075 48 1.16 74 130 200;0 180

- - 61 -5.9- 5...9 ~.Q83- 5.4 -1_1'5----'73----- _1l-'4uO'----+I-1-7Q¥J0u---.--l-6.D...----
290 DEGREES FAHRENHEIT

_ .1.. 5..9---_5__9 .-O81l -5.1-- L.-l.5 J5- LlU 20 7 0 :230
2 5.9 5.9 .086 55 1.15 72 120 ;>010 :>20

_._..• 3__._5~9 5..9.084 ---5.2- .1 ••J,.;15:>-- --'7...3 -tzO..JI'-'U'--__,2.LJ14....o"- -.<.2,2uo _
4 5.9 5.9 .080 51 1.14 72 110 1980 ;:>10
5-- __5 __9--- -_5-.-9__..oa2- --5-1--- __._1_1-5.-,-n----1-3- 1 20 ~_ ----2-1-0---- __
6 5.8 5.~ .089 52 1.16 73 140 21<)0 ;>10
9 n.5_.a.. __ . 5..a__ .__._~._01I.CL- .li9_____.l.J-6-_ -'5 l80 2160 --lML _

12 5.7 5.1\ .0/15 53 1.16 74 260 2100 190
____IL. ..5...8..n ~".a.8-- ...Jl1lJL-_..5lL- __IL-.Jlu:6L-__-L-.75~----'1-"4~0---'2'-'3;u7u.0'----_2,3-:"'O"-_-

;>4 5.7 5.7 .077 48 1.16 73 160 20
'
fO 180

_48 . 5~9_ . 5.9 ~Oa4. .__5b. .--l-.L4 .__ . U- _JL<2'-"0'--__JuB'-"911~__ ..1B..ll_.
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

SAMPLE NlI~,eFR R 1/\

- AGE -_LEMiIH_-WIUI!L-llEP_UL_ .-W_Ll.GH.L-S~U_l£l-c.-- 5.J:l.OBL-__ ---U.AR----I£llS.l+-f --_ F-~n!Ui.A_l_l-011

- - tRAVITY HARDNESS sTRENGTH STRFNGTH
MONTHS INCHES INCHES INCHEs GRAMS -"PI-- -P,..I PFRCE~T

--- .._-- - ,._... _--- _..._, ..- -"----_.._--~ - ..- -,.- --,,-

DIIE TO fXCESS I VE CRl\NGE I" !OHYSICAL CHARACTERISTTCS

01)1:: TO ExUSSlvF CHANGE I'J PHYSIf.AL CHARACTERISTICS

DUE TO fXO SSIVE CHANGE IN PHYSICAL CHARACTER1STICS
------- ,'-'-------- ._.- . -,._-_._-'--'- '._- ------,. - ---,,- ... ----.

DUE TO EXCESSIVF CHANGE IN °HYSTCAL CHARA~TER I STICS

46012706840 1.33

41 1.33 66 2[1U 121;0 460
41 1.31 65 110 1-250 480
39 1.31 63170 1310 460
40 1.33 69 180 1 un 400
40 1.32 66 I~U 1100 400

-- --u- . ----1.32- --- ----u,------2.Q.!.L------U\Ul------ ---- 44n -
40 1.33 68 2'0 1300 400
40 1.32 66 170- - H~Q- 420
43 1.30 64 140 1040 380
40 1.33 71 1_1'0 - -12-50--- 410
40 1.32 64 11',0 1070 ~20

ORIGH'AL
C 5.9 5.9 .0~5

10(1 DE1;R.fES. _f AJ-lpHIHHL __
I 6.8 5.~ .056
? 6.1 5.8 .057
3 6.0 5.11 .055
4 6.0 5./\ .0 5 7
5 6.1 5./\ .05/\
_6_ -6~L 5--s- 057_
o ~.9 5.8 .057

12 6.0 5.9 .056
I~ 6.2 5.0 .059
24 6.0 5.8 .059
36 6.1 5.9 .056

_203 DEGRFES fAHll.£NH!U
I TFSTING DISCONTINIIFD

225 DEGRFES FAHRENHEIT
J TFSTING DISCONTINUFD

250 DFGREES fAHRENHEIT
1 TFSTIN~ DISCONTINUED

.291) DEGREES-__-f-A./:iRENIi£-U _
1 TFSTIN~ nIscnNTINUFD
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

---_._-------

_.AGf L.ENG-TH __.\li1ll1H_D£lUJL_W£l.G.IiL.--Su:CIErC SHORE TEAR TENSILE ELONGAIIOI.L_
GRAVITY HARDNFSS STRENGTH 'STRFNGTH

", aNT HS 1 tiC HES __ 1NCHES.INCHE.S__ GRAMS___ __ . . .-----UL . Jl-S-l- -~w!_--.

IE SII NG DISC 0 N.I.llIill:D.

509!10

DRIGLNAL.. . ~ .. . . .
o 5.9 5./\ .13" 8? 1.08 33 130

JQO __DEGRLES __ £-AH!l£.NIifLL _
1 ~.9 5.7 0137 82 1.09 38 20 U 770 40

.2 ~ • 9 _5 • 9 ___.1-32 BA-___---L-OA . _4_0.- 150 UUL-----5S- _
.3 5." <;.7 0141 79 1.08 .35 180 6'0 60
4 5.6 6.3. 014,,_. __ _89___ LLM ._._.3~L -llQ L41L.___ _4 Q__

5 5.9 6.? 0137 88 1.07 34 1':;0 600 55
._..6.._. 5~9 .5..L1L__~11L _ ___8I J ,0<1 /\7 220 ;50 -311 _

<l 5.8 6.1.140 85 1.09 ,l\5 ISO 6~0 40
1:' 6.1 5.8 .140 .86 1.09 B5. ---22Y A6.Cl __._ ._._20 __ .
11' 5.6 6.1 0140 81 1.08 85 140' 7Sri 90
24 5.9 __ 6.J __.l!tO __..81 ..__ lLO.5. 95 11lL__..ll2D 1L.__

20~ DEGREES FAHRENHEIT
... L.. __.5.AMPliJQJL.l\BITTLF 1:0 ALLOW QLlANUJATIvE EVALIIAIION

225 DEGREES FAHRENHEIT
J_ SAI·tPLLJ.OD_B.R1ULE _IO.ALLJ)j.L!;l.llANI_1IAIlIJEJ~AU1AJ'JD1L_

2~O nEGREES FAHRENHEIT
_L__. ~~AM.e.lI. _IQlLftRI ULLIO__AU.Ok-"llliMUilAll.\l_L.£YALliA J-T-LIQ"'-'N-'-- ..IE.Si.L'l!i.-nL~CQNUNU£D_.

290 DEGREES FAHRENHEIT
____~ SAM PL f IQJL RR IT TL E TQ ALL 0 II QIi ANT IT ATtJiL..EY.A,...L",1I""AJ-TJ-I..aNu- --'-T.l..F.,S....T.....1 N""G~---,D.....TL..:S>.loC.....OwNu.T-,-I.llNJ.J.11;;;.0'OloL-
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

SA.M.f'LLJWMB.f~ .. _.lL?0____ --- _- ---- Un. _. •• .

.__. .A.G.L-_L..f.l,l.G.llt wIDTH C~PTH ,!fIGHT SPECIFIC SHaRF TEAR
GRAVITY HARDNESS STRENGTH

MCNTHS__LNLHrS._ .IllDl£S-_UKH.E!l CiRAMS----------------.- ._--l'.E-I--

TfNSI~E £' ONGATTON
STRENGTH

PSI -P~_

5601390591.1339.062
ORIGINAL

o 6.0 6.1
__ lOlL DEG.llLES FAHRENHEIT

1 6.0 5.9 .061 39 1.15 58 250 1490 450
2 -5~-9 --&0-----llb2.--------3.9.---------l-.-L5---_~---__Z2J,1 1520 1120
.3 5.9 5.9 .061 37 1.12 54 23 0 1530 530

__ .4 . 6.-0- 6..n._. -~D.63-_ _ -'1-0-----__ .1-._1-3- ---5-8----- 21 ° ---l-!>-l-O----SS'..O _
5 6.0 5.9 .063 39 1.12 55 220 1400 560

_______ ~ ____S_..8 5.9 .062 38 1 14 58 210 1'30 (,30
'1 5.'1 5.9 .061 38 1.13 53 270 1440 530

1? _ 5 ~ 9 _ _.5. 9 _ _ ~fi6.L__ _ ..3.9 _ _____1_1.4 --5.1 ...22.Y J55.0 1l1L- _
18 5.9 5.9 .062 38 1.12 50 23 0 1470 570
24 5.8_5...'7_.06.3._ _..11. ._. __1..l2 53.. -L3.0 .L1l1L -1<9JL
36 "'.9 5.8 .062 37 1.12 53 250 1640 530

_2.(L3__...nEGRU.5... __EAHFLNbE 1 T ._. ---.

1 5./\ 5.9 .062 3/\ 1.16 66 20 0 1630 _~20
_2 5.8 5.ft ~ 063_. 31- --_ l.14-.-.__ 5.7_ _~__1.9JL_ - Ul>D-__.. _-45-0-- _
3 6.0 5.9 .063 39 1.15 61 140 13ClO ::190
4 5_.9 5----8. __ ~.o.6.1 3.6- __ . l.lL .6S-_-lh..O_. --l.3.71l- tiD__
5 5.8 6.0 .060 37 1.15 65 140 1340 :HO

. .6.-__~.....L.-.-~ .061 ~_ 1.13 60 200 1530 -0-37....0-'--__.
Cl 5.9 5.8 .062 38 1.15 64 140 1550::\00

12 5 •.'1 5._L •.060___ 31_. ..l~1_4 -61 -l2JL__---l-.4.Il-O- J>81l. _
1P 5.7 5.'1 .062 37 1.14 60 140 1570 220
2A 6.0- __ --5.a- _~06.3. 39.- -1_-15--- -.6..6-_____ 18 0 1700 '60
36 5.7 5.7 .060 36 1.17 70 130 1460 220

_6l _5_~] 5._7.-----0.5_9_._ _ .35. 1.2.(1 al- -l.5.9_ 1 630 -----UO. _
225 DEGREES EAHPENHEIT

1 _ 5.8. .6..L._._~05A __ ..36. ~l5. .bl ___l1IJL 1300 i'llL "
2 5.7 5.7 .059 35 1.16 63 170 1370 ::180
3 6.0 __ 5.9 ~Q62_" ...3.8 -hlS- h1- .12.0 1360 ----3.0.0- _
4 5.9 5.8 .060 37 1.17 74 140 1660 260
5 6.0 5.8_.0_64_ _ 39.- 1._12. un' 59. ~ll& UllO 3.30" _
f, 5.9 6.1 .062 40 1.15 63 100 1420 ;>50
9_5.8 _.5~ _ ..ono._, 36 _.l.J.6c i>8 - -10'(L-~,"_c__l-I.+-4O~~--- -- --1JO--.

12 5.6 5.6 .OF-O 33 1.15 67 120 14'lO 280
.18 5.9 _._5.8 • .0.6.1 .38.. 1.L1. .68._~_· __ 12Q_·~,~~=_152J:l_.. _~.c, __ 2QO__

24 6.0 5.8 .060 37 1.15 66 110 1530 160
,36 C::.B _ 5..7 L059 __. .3.6, . _4L7 . 72- _ . l2JL.....~.l5.11L.._---...-l.1ll......__ ".__

61 5.9 5.8 .062 38 1.15 64 120 1470 230
250 J'1f'GRfES __ FAJi!lEtJHEIT_-'____ __ . "'"~~~_._.._._~__ "_~"_. . •

1 5.6 5.11 .055 33 1.20 77 150 1380 .~30
2 5.8 5.7~, "O.62 _~,_ .3.6-,1.17~~~,,_ A,l." __, _" 1aD 1260 -?.1>.lL _
3 5.6 5.8 .056 34 1.17 75 140 1430 320
4 _ 5~.7_5~8,~~_...D.2:7__n"_~"~ __..l._1.~__~ 1 30 1430 ,40
Ii "'.8 5.8 .059 36 1.17 70 110 1360 240
6 5.7 5• .6. "._059. .35--.--...l..-l-~---.--__£>S. 12 0 14811 'SO
'1 5.7 5.7 .060 34 1.15 59 21 0 1350 290

12_ 5.9 -5~!._ ____OhQ ---3L-- ..L..l-!. 69 140 1730 260

18 5.'1 5.7 .060 35 1.14 58 130 1271') 330
24 5.9 5.7 .058 36 1.15 65 140 1170 260
36 "'.7 5.7 .060 35 1.17 70 150 131,0 240
6 1 5 • a-----6-.ll--~!>O' - ---3-8---------.1.-.-1-3----- ~------_U0 1 n I) ;Z 1 0

290 DEGREE5 FAHRENHEIT
1 5.7 5-8_ ---.-05-9------ , .3t>-------l.-.-1.6--__. .£>9 ..l.-3-lL-_-..L-1....47-1-l0il- ';L71-l0~_

2 5.9 5.7 .060 37 1.18 68 120 1360 240
__ .__ ._l__.5.8 5.8.061 36 1. 1 6 66 16 0 1300 alO

4 5.B 5.7 .058 34 1.16 63 130 1290 260
5_ __ 5__9 _-5~_'L_~D.6-0 ..3-6- --.l.u-~_--'7'-LJOL._ 1...2"'0'______J.I...S....OOu___-----:.<2"'6cuO_

6 "'.7 5.6.05Cl 33 1.16 65 140 1310 310
9 5~ 9 ._.5_._6-__ ._0.5.9.. ..31>____ l..al..'L 7-<;.2 1L:4..,0'--__.L1,,-49:<J0LL- ~2...5j,L0__

12 5.6 5.7 .05/\ 34 1.18 70 180 1410 220
H._, .-5...9_. .s....!_~.2.9...____l6.... 1.18 69 140 14110 240
24 5.8 5.6 .00:;/\ 35 1.18 72 150 1560 220
4P _ 5~9_ . __ .5 .• 1. ._...05.8_, ..36. -hl5__----6..6-__~!_C_'!LO ---JluJ-"8WOL.___-'2<..luOL___
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE ._-------_._---

M.eN tHs---UiCHES--l NCHE S I NCtiEs----.GkAMS- _

AGE LENGTH WIDTH DEPTH wEIGHT
GRAVITY

SHORE
HARDNESS

TEAR
!,;TRENGTH

PPI
STRENGTH

PST

Ei"nNGUION

PERCENT

700

380
i30

410
Jl 8 0

910
87°

670
33 0

89n
73 0

1100

M
50

6148
ORl G.1NAL... . ._

o 5.9 5.9 .066
~-__nEUR££S fAHRENHEIT

1 <;.9 5.11 .055 45 1.26 60 190 1050 f,50
.-2.- ---._5~9- s...9__......ob.l- --ll.a-- 1.26 6 1 1(,0 1050 730

3 5.9 5.B .063 48 1.26 60 170 1070 730
--4---5....9----·-..5-...9------llL>5-----SO-----1..26 60 180 l1!5Cl 710

<; 5.9 5.9 .062 49 1.26 58 180 112n 750
--- 6 5.9 5.9 0 6 9 51 ] ...6 58 190 1090 720

9 5.<l .5.9 .069 50 1.26 55 200 1110 f,90
_U - --5-.-9~-_--S_.9______ob.1-----S.l-_~u._--_-_6~ 111 0 760
18 5.9 5.9 .064 50 1.25 60 130 1130 f,80
:>.4__ - 5..9----. -.-5..9-.- ..066--------5.0.-------1-..25---- __ --S1------UO----1-l-4~-,.7..l..G. _
36 5.9 5.9 .069 51 1.26 61 ,180 1110 f,40

_. 2.0.3 DEGREE S FA HRENHE IT . _

1 6.2 6.1 .066 53 1.20 61 150 900 580
2. £>_1 --6..2- 0~_ .--S.a-----~2.l------.b3_- .__ 170 1020 ~_

3 6.3 6.3 .066 57 1.21 60 140 960 510
4 6.3 _6•.L __o.-OhA .5-9- --l-.-21L --5a-___ 150 ~ -----4All----
c; 6.2 6.3 .072 58 1.21 63 170 1n70 480

_______L--6-.3- 6.3 073 6] ].20 63 160 ]020 470
9 6.4 6.4 .073 62 1.20 63 130 950 440

12 --"--4-- ..-,,-5.-.---.• 0$--.t>2------1-.-?"O-'-------62.-- UlL__~--~-
1~ 6.6 6.7 .072 66 1.17 57 120 740 340

_?4.____"~- 6_.·l.__ ._...o.t>.a-_.__~-- 1...J.-7. __S!J_ 140 \l90 380
36 6.7 6.8 .072 67 1.17 54 100 860 360

. .6.1 .J~1L .1..a-l__....oJ!L.... J1.L- ]]4 52.- ] nO 650 3] 0
225 DEGREES FAHRENHEIT

L .6..2.- 6~L~O_72 5.8.__.__l..2...L -6-3- ISO 920 5l.O. _
" 6.3 6.3 .074 60 1.20 58 190 940 570

_3. -.6~L__.6.a2. .Jlba-. __.5.'l.- -l..2.l J>6 140 1noo 45.0--.- _
4 6.4 6.3 .075 62 1.1956 130 lOin 480
5 _ 6.4 __ .6.•.3._... .Jl6.3. ... 5.6.-. .J.~2.11 __ ~ -5!L.. ~15.Q_._ __S6!L_~ A5.o.~._ " •.
6 6.5 6.4 .075 65 1.19 61 140 960 400

_9 f>..7 -6..a.~_.01A 1.It_c._______l...J.l~~~~6.L_ 140 !i60 ~~_~__
12 6.6 6.6 .073 66. 1.18 64 140 870 .360
l.8.. b..L --.6.:L_.....D20- ~L__~~__.~ 100 U O . _ ~~~_

24 6.6 6.7 .083 78 1.17 56 120 740 .320
..36 6.._9 __ .~ .6...9_ .. ~'Oj.6... .._7.i-..__...-L.1EL 55..._.~-8.IL. 1.70 290

61 7.2 7.1 .07/\ 86 1.13 48 90 600 ;:>50
250__ TlEJiRUS_fAHBLtil:i.UL___ _ . _

1 6.4 6.3 .0"1 55 ].20 54 170 930 520
2. ...--6-03 --_._.6.. 4 __ ---.Lll.63.-~ ____5.6_. L2.Q.~ ~6....1~~~-')~5""0~. __-->9&.C8...0"--_---'.~41lJ6QJOJ--__
3 6.5 6.4 .066 60 1.18 58 140 890 490

.._4 .6..5.__.-6.5 .074 65 ].1 8 6 0 1 60 990 450
5 6.5 6.4 .066 59 1.19 59 120 870 470

_._6 __ d_, .6-5-_._~6 • 08/h __. 70 1.17 ._...:::S...9L-.__-l.'15:LJ0"-- 9.:l-5u.0 ....4""]-ll0---'_
9 6.5 6.6 .073 64 1.19 58 160 980 400

. _12._ ..__-.6~6.-.__..6....6-. .012 65 1.19 62 130 10] 0 3/\0
18 6.6 6.6 .079 73 1.18 60 130 /\90 330
24 6.6 6.7 .06/\ 65 1.16 57 100 71\0 31n
36 6.11 7.0 .0/\7 81 1.15 53 80 730 ;:>80

--61- -1-...1.. 1.5 092 101 loll 45 eo 500 :no
290 DEGREF.S FAHRENHEI!

. ..l_._h_.~3__...J6:...•...:3l-__•..u0.::>.5.!i-9 ..:5>.:5l____.,L.1~.2~0u--.-_.....(l6..,3 ~11.J.0uO'-__..1D~OUJOu-- ~-I-7u.Q__
2 6.5 6.4 .068 61 1.19 60 140 1010 420
3 6 6 6.5« 070 63 ] 18 S9 '60 94? 390

4 6'.6 6.5 .077 67 1.17 59 120
..... -----5__ 65 6.6 .066 6] I.U 53 120

6 6.6 6.7 .073 67 1.17 60 HO
_____--'L. 6. 8 6.1.069 67 I ,J 6 56 Il 0

12 6.8 6.9 .075 72 1.17 58 140
__--LI.c,8_ 7. ] 7.2 075 79 I • ]4 52 . 70

?4 7.2 7.4 .07/\ 64 1.13 53
__~ . 7 6 7.8 .080 96 1.07 49
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

--. --- AG F; -6 (-!IlG lH - W-IUUi-- .-lliJ?U!~ w.rJ~IU---.SE$.c.u::~--- .~---- Tf • R
GR~VITY HARON~S5 STR~NGTH

MONTHS INCHEC; 1~!CH[C;H>ICHE~ Gk.AMS ---.;1.11-1-.

T~~IS 11+-~'!G.Al-l-i*l
STRF.NGTH

pg..r P-FRCfNT

____.51.. 15!L__ l1'J!l. 58.0
·56 150 1270 550
.55 12-.0.__ -U20_____ .~ __51 o.
47 110 950 450
49 _.B.D ..:6"'-0._ ..... ::>90
60 90 1010 160
53 -90. Q80 __ ._ 431)_
39 70 710 340
3950 _ SIlO .'100
39 30 240 320

CHANGE _Vi P.HY_S!CAL_~CHARAc.r£RIsTlCS

55 _. _c_l6Q _ __lJ.AIL AlJl
50 130 8"\0 490
45 _ __, __.,81L 6.30._ __ 430
39 70 610 390

CHANG.E I N_ PH ¥.SlCA1.-.CHAR A.C.l£.J<-I-Snc!;-- __

_..1~L2 __
1.09
L.08.
1.07

EXCESSIVE

b7_
79

_ 85 I~_O.8___. ~·L_-___l.D!L.. (060 -42.0----
143 1.14 33 40 390 380
-129 ____ . J- .009- 2-1- :z.ll- 2-AO-_. ::>7Q

UI!E TO EXCESSIvE CHANGE IN PHYSICAL CHARACTERISTICS

6.4 _L12 __. __
f.6 1.11

_.65 _ ___I.U
71 1.09
110 _1.08
f>8 1.12
72 _1.10

101 1.07
94 l.n8
99 1.07

DUE. 10 fXCESS tVE

9IL,.._
102

DUE. TO

ORIGIN~L

o 5.9 5.1' .070 47 1.16 67 29 U 1BO 670
100 l:£GR E-ES - FAHR£NHfI-r-------------------- --------- -- ---- ----. . _

I 5.'1 5.A .070 47 1.16 67 21 U 1620 670
., 5.13 5_" .074 -49 1.16 b42-11L - -l-7onh-70
3 5.9 5.9 .074 4B 1.15 1\4 21 0 1740 .,00
4 5.9 5.'9-.072 47 -1.15 - 65 - -1-90 --lblll1. f,.20
6. 5.9 5.9.~ 49 1.16 61 24 U 11')0 7UO
CJ .. 5..9 _5~9__ ---O!5-.-----1i:a:----L.:U------=-&1.------2.5.lL- lalO --__ ~--.-----

1::> 5.9 5.9.070 47 1.15 62 180 1770 640
18 5.CI 5.9 .075 51 --- 1.15 61---UO- ---la6.Q- h-8o.
24 5.8 5.A .073 48 1.15 62 240 17C/0 610.
3~ 5 • .8 5.11 .065 461.15 60 ._2Q.U 1-~2on50_

20~ DEGR~ES FAHRENHEIT
1 __ . ~2__ _6...1_..D.8.D 56 1 •.1.2____--6L uD- 1A6Jl -'i1Q_.
? 6.3 6.2 .0132 60 1.13 58 1C10 12C10 530
3 6.3 1> •..3 .01a bO 1.1.3 S7l5..0 1.3!lO 510
4 6.4 6.4 .OB6 65 1.11 ';5 1';0 1300 490
" 6_.4 (j.S _•.D86_ - .66._ 1.lL_ 551-5_0. ---.- -133.0. 520
9 6.5 6.<; .083 64 1.11 52 1~0 llCiO 450
12___..6~_6. -L5__..11B.5 b5 L.U 5.8-__ __-l2-lL.-_llllD. ----'<a 0 _
18 6.13 7.0 .0il7 7C1 1.09 46 100 840 400
24 7.07.1 _~089__ . flJ 1 •.08 -__ .47 --1-2-0 -~').O--- - -3U1
~6 7.0 7.1 .091 713 1.09 51 ,,0 810 330
61 _ 7_.6 7 .. 6. _.__ 102.-_11D__ _1.OL_.48 --_--6-0- 41-0.____--#6.0

225 nEGRfES FAHRENHEIT
1__ 6.3 6.3_..__ •..Da3.. _
2 6.4 6.5 .085

_3 6 • .4 __ 6~4 ~.De6

4 6.7 6.8 .085
6 7.0 7.1 .0.88_
9 6.5 6.6 .084

12 6 •.9_ 6.'1 .oea
l A 7.3 7.5 .100
24 7.1 7.2 .100
36 7.5 7.5 .101
61 TESTING DISCONTINUED

250 DEGREES FAHPENHFIT
1 __6.56.5 .083
2 ,,_9 7.0 .090
3 7.2 .7..3 .092
4 7.5 7.A .100

_5 TfSTlNG nISCONUNUEn
290 DEGREES FAHRENHEIT

11~1_7_..1. .091 __
2 ~.6 ~.6 .101
3 8.4 - 8.3- __ .101 -
4 TESTING nISCONTINUED
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE
-~--------~---

SAMPLE NU~BER R 23

PFRCENT

FLONGATlON

PSI

TENSILF
SIpENGTH

. PP I

TEAR
sTRI"NGTH

INCHES INCHE~ GRAMSMONTHS INCHES

---_._-------,-----=:------------------------
AGE LENGTH wrDTH DEPTH WEIGHT SPECIFIC SHORF

GpAvITY HARDNESS

7401560561.3356.075

-O-R-I-G-IN-A-L--~----------------

o 5.9 5.9
100 DEGREES FAHOENHEIT

____-.L_.__!hS. --.-5....9...~A2..........__~ 1 .33 ---"5~4L..---~14...,0:___-_.J.I-"-5..l-lllO--__2.QD... _

2 5.8 5.9 .083 61 1.32 53 100 1460 740
_____--l... .5....9..._u 0:;.9 • O!JL. 56 1.32 ._5..':1 130 1560 ----1.5..0.-.-_

4 "5.9 5.9 .016 58 1.32 55 110 1490 740
0; 5.9 5.9 .064 61 1.33 53 100 15'10 ;80
6 5.9 5.9 .083 61 1.32 53 120 14 A O 740

______ .9___ 5 •.!L 5....9 """"O:1.6. .5.8..- --L..3.2.. -5.5..-__ 160 1460 __~__
12 ';'9 5.9 .083 61 1.33 55 110 1400 750

_____ ....l..8 . 5 •.9. . 5....L__...O.Ill...... 62 lL3.Z..... .5.5__ 120 -l5lO.-.__._.24.D. _
24 5.9 5.9 .016 58 1.32 55 110 1390 730
36 5.9 5.9 .076 58 1.32 54 120 1320 710

203 DFGREES FAHRENHEIT
__ L 6.4CL__(u_L_--'-~ 6.L............ .L29 41 ....1...5'-'::0'-__,1'-'1....6""0__ ---..tlO.. _

? 6.1 6.1 .080 63 1.29 43 150 10 70 1140
_. 3_.__ .....6_•.L 6....L.._..._JlI''-'L ...1>.1.__........L.2.9 ..3..0- 140 1020 780

4 6.1 6.1 .081 69 1.21 39 140 900 760
5 6.1 6.1 .08lL..- 61 1.28 42 160 Ill0 790
1\ 6.2 6.2 .084 68 1.26 38 150 900 780

_____ .....9__~...1>.~..?~._.~_......13.. 1.26 ~.a__..___.l.Q.Q 60;0 _J-31L-_
12 6.2 6.3 .090 13 1.26 31 100 840 720

__-ll-----.6~ ~---LIOL-_.....a.6....... .....1.....2..2.-.---.2..9 ~ 6"1L.. ...6.1JJ _
24 6.6 6.6 -100 92 1.20 28 1nO 0:;40 650

_.__--.36 6.6 6.7 -101 -92 1.20 28 110 400 ~O--__
61 1.5 7.4 .106 120 1.13 22 40 300 _390

2.2rL~E.GR.EEtl~~T_L~0'8D ·--63--------1-:-29-----1;4-- 100:----1-0-4-0-·--·-11-1ci-- -
_____2 -.6...l__ ---....6.....L __....!_0lA.. U .L.2.L It.1.. ..liQ.. 1010 -B..lo.............._

3 6.1 6.2 .084 61 1.21 39 100 910 112n
__--.!! 6.2 _6.2 .085 _.--f1.9. J~ ~3'-:!',__--_1......2...,0~---.:19~lloLO--_..J7'_?_Jol90

5 6.3 6.2 .086 10 1.23 35 110 8"0 730
_________.6..... 6.....L...__. .6.d ....a.9'O -..J.!L__ .--L.2.2. ---..3..lL -'-'·~_"_0__~....2...6.....0 __--3.8.0. .

9 7.1 7.3 .097 100 1.11 18 40 120 .310
__ . . 12~__.....6.....6.__ ~__6..0..2..._.O_'LL TI l. 22 __26 7Q ---5..1.!L 5.2.Q .__

18 6.8 6.8 0101 100 1.18 21 70 540 0:;00
___~ 7.2 "7.1 .101 115 1.11; 19 M 360 430

~6 7.3 7.2 .101 111 1.15 23 0 0 0
_/U rrs.UI'(G_llI..SJ;malNuE1L.lliILJ'JLnrrs...Sll.L9i..hiGLlJi....flIYSICAL CHAe.!rTfRl STICS

250 DEGREES FAHRENHFIT
L _... _ ..._6_• .3 . 6...2... __!_~ ......bfL .__-.L..2.B 3.a l.2.Q B51l__~ _
2 6.3 6.3· .091 14 1.25 31 100 770 790

_____.3 6...~ ~ .OAB __ .....J1-... 1.23 __~ M 640 ~Q.D _
4 6.6 6.5 .088 18 1.22 28 ,l\Q 51\0 720
5 _ 6.5. .6.4. . ..0.9_1 __ 7_9 __ .__ ....l~a2._._. ...10___ -..1.0. .....5..5.0_._. . 68Q
6 6.6 6.8 .096 87 1.19 25 7'0 41n 620
9 I.• .Q _ __6._9_-,__ .0_2.J_. __ 9:3__ .._1....1.6.__ __2.L __ . __..-1..!l....- ..3..2.Q sI.O_ __

12 1.1 1.0 .101 101 1.11 21 50 360 ,40
__ HI __ 1•.6__ . _ 1....1 ..l_01 Ll.9 1.1411 30 290 440

24 HSTIN.G DISCONTINurn DUE TO EXCESSIVE CHANGE IN PHYSICAL CHARACTERISTTC~
290 nE4R fES--F AHRQlHfl_1 - __ __ . _

1 6.3 6.3 .083 69 1.25 36 110 6f,Q 880
;> £,L7 - __ A...s__~01\.5--- --1.9_ .----.J.-.21 .2Jt w 4$0 --~------

3 6.8 6.6 .100 94 1.;>5 23 110 3QO 690
___4 7.1 6.6 .10l.- 103 1,16 15 sn 290 700

c; 6.8 6.9 .095 88 1.19 22 50 2M 590
" U5.U.NG_ .DI.5.C..ON..IHW£D __ DlJ..L-Ul.._E.rt£.SS1.lLE.-_CJiAN.G.E.....uL..J>HYSICAI CHARACI£.USUc...~ _
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

SAt-IPU NU}l,"'ER-_!L24._.__. .~--- ._.

r~ON1'HS INCHES

WIDTH DEE_VL w.E.l-G-Hl_-S!'r-C-I-EU SliORE TEAR Tft'sa F -El...-01lGA.UO-N
GRAVITY H~RnN~SS STRENGTH STReNGTH

I NCHESI NCHF:.s fiRAMS._. .2!'-1 .. P~._I_J'__ERcrNT

,

5:.0 180
400 160
510 170

CHARArTEpISTTCS

770 ;>20
6"0 _ 19Q
61.0 180
640 170
"1 n 150

_620 .~60..
b:?O 140

CHARACTEllTSTtCS

00
II_D.
/,0

_ 5.0
"0
9Jl
50

I'HYSICAL

60
40
40

I'J I'HYSICAL

1.2Cl _ _1Q".0 780
100 9?O ;>60

. _"_0____ 1'1.0. 730
70 700 ;>30

_._. 7.[L 73..0.__ ._ l§O __ .
"0 5r;0 170
".0 530 140
50 "'0 150

_40.. 4 7 Q . 140
I~ ~HVSTCAL CHARACTrRISTTCS

55
57
55
55
56
56
54

CH~NGE I~

54
53
51

CHANGE

56
54
55
53

. 5~
51
55
57
54

CHANr.E

93 1.08
105 1.18
112 1.08

DIIE TO EXCESSIVE

0kIGINf,L _
o 5.9 5.9 .082 ~1 1.14 60 3,0 1610 1,50

_ lUODEGJl"'E-S fAHREmiE lJ.- . . ._

1 5.0 5. 0 .071 50 1.14 59 310 161'0 1,50
2 5.9 5.9 .083 53 1.lA .5.7 3.1.11.. .1.6.1Jn 640.
, 5.9 5.9 .082 52 1.13 61 310 17"0 F,30
4 5 • 9 5 • 9 • 08.2 52 1~14. hO_ ____all. .___ L72 0 5.ao
5 ').9 ').9 .076 49 1.14 60 "F,U 1790 ,,20
6 .5~9 _5.~.9...- .. .JlU ~O __L...l.4 ..6.lL..... 35lL lSl1l _'>2.lL _

9 '5.9 5.9 .083 53 1.15 60 3;>0 17'!O 550
12 '5.9 5.0 .0 7 9 51 1.14 63 _2-flli_L7'l.Q 5.711
1~ 5.9 ".0 .080 !:)3 1.14 60 ,,"70 16':'0 490
24 s.o 5.0 .077 .51 1.14 62 _3.00._.__ l10n lion
36 6.0 5.0 .081 53 1.14 63 n U 16.00 430

_ 2031J.EGREE.5 __fAJiP.UlHflL.. . . . . •. . . _
1 6.3 6.4 .0 0 0 f;<; 1.11 60 1':;0 1320 .,40
2 6.6 b.6 .01\9 71 1.10 ..55 _U!L.__ J..070 ;.170
3 6.7 f>." .092 76 1.10 55 liD 9 t ,n 740
4 6.~ 7.0 .090 7.8 1.0_9 53 ._~jL 811L 220
5 7.0 6. 0 .092 81 1.10 55 liD 800 ;>10
_6 .7 &_. .._7.J.._._.~Q_9b... 8fl 1.•Jl'L-__ . .-5.3 IlO8D!L- tllL ._
" 7.3 7.2 .095 88 1.08 56 "-0 710 170

17 7.3 7.4.on 89 1.08 ';3 _5.0 730 190
18 7.4 7.5 0100 99 1.07 53 50 4 7 0 150
?4 7.6 7.•<;.10 1 10_6..1.07 52 _6.05~·0 140
36 7.6 7.7 .100 101 1.07 ')5 50 4 7 0 120
61 TFST Itll(LI)L5~'OJ'lT1t-1IJ!J;J !HI~_lO_ EX.~.I_SS1'lJ CH~NI1E. L':J .t'H_YS.1CAL.~!:!AP'A_r,JU.l.S_ItC5._

225 iiFGREFS .. FAHPENHFIT . .
1 6.5 6.4 _ .095 72 1.11
? 6./'- 6.7 .094 77 1.10
~ 7.0. 7.1 __.092 81 1._09
4 7.1 7.1 .091 82 1.08
5 1~4__ 7.2 ,0.94___ ~9_ 1.06_
6 7.6 7.4 .099 99 1.07
a 7.7 7.6 .100 105 1.07

I? 7.3 7.5 .100 96 1.08
11'- 7.8 7.6 .096 101 1.07
24 TFSTING lJISCONTINUrn DIIE TO EXCESSIVE

_,2_5.0. ItE.-GRU_S-_"._EA_HI?.E_~_Hfll. ~ ,__.__ .~.,__ ',.~__"__"... ~ . . ... .__.__ .
1 7.0 6.0 .091 78 1.09
? 7.2 7.1 .10.0 91 1.08
~ 7.5 7.4 .0'l5 93 1.07
4 7.4 7.3 .100 99 1.08
5 7.5 7.5 .099 91\ 1.07
6 7.6 7., .10_0 103 1.07
a 7.5 7.5 .100 101 1.07

I? TFSTING I'ISCONTINlIFlJ DIIE TO EXCESSIVE
2'l0 DEGREES FAHRENHEIT

1 7.4 7.3 .097
? 7.7 7.6 .100
3 8.0 7.0 .100
4 TFSTINr. DI5CONTINliED
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

SAMPLE ~U~~ER R 27

M,_L __ -k£.N.G~ - -W-J-U'[1'-- -~p-TK.. -- Wf-l-G-li!-_--SP-f-C-lF--Ur----- SliOaL- -----+t-A-Il-
GRAVITY HAR~N>SS STR>NGTH

MrNTHS INCHES IfIlCHES I-filCHES GRAMS PPl

TEtJSILf" ~-+-I-(W

sTRENGTH
1'51- - PFR-CfNT

ORIGINAL
150

JE'SHHG Or.SCONTINU>D

2140

lc;c:n 120
26'10 20

TESTING niSCONTINUED

120

70 po 1960 130
67 100- 154C1- 1Ul
A9 liD 1UO 110
74 '10 -20'1.0 140
70 100 2130 120

----1-1-----1-50--------- -2-1-70 13.0 _
68 1<;0 16;>0 110
72 'l1).. 7160 .. - 150
73 110 1490 110
74100 -21!W 160
72 110 1810 100

1. 31

1.31
1.31
1.31
1.31
1.32

-1...31.- -_
1.32
1.32
1.31
1.32
1.31

62
6(,
64
(,1
f.2
1>2
65
65
68
65
63

67 1.31 73 aD
71 1.36 78 350

TO ALLO~ QUANTITATIvE EVALUATION

o 5.8. 5./\
DE.GR-E ES _ f .AHI'l.(-b1Hf-P--------------- - -------- -------- _
1 5.8 5.8 .086
:> 5.8 5.8 .09-1
, ~.e 0;.8 .091
4 5.8 5.8 .08(,
0; 5.8 5./\ .088
e-- -5.a- 5.8~oa1-
a 5.8 0;.8 .089

12 5.8 5.8 .090
1/\ <;.8 ~.7 .096
24 5.8 5.P .09.2
3A 5.8 5.8 .089

n>GflEE..S _fAhPENliFLT.._
1 5.9 5.8 .088
2 5.7 5.8 .094
, SAMPLE Tor BRITTL>
rEGREES FAHRENHEIT __
I <;.8 5.7 .OB4 64 1.36 '12 ;>,u 23"'0 60
2.. .s.AMPLE_..I.OQ_.B.R..LITLL..IO _ALLO,,- CillANJ I T..A U..v£ £lIALUAr_10N I£s..U~__DL5c.oNUNUfn
rEGREES FAHRENHEIT
1 SAMPl E TOO BR I TTL'" TO ALLO~ QUANTI TA TLvE EVALUA T-l_ON __
rEGREES FAHRENHEIT
1 SAMPLE TOO PRUTLf TO ALLO" QUANTITATIvE EVALUAIIDtL !..EsunG -nlsCONTINUED

203

100

225

89



Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

AGE I ENGTH WIDTH DEPTH wEIGHT SPECIfIC SHORE
GRAVITY HARDNESS

___ I!1C.N-UiS INCHES---l.N.CHES-L&.Cl:I.Es_--GRAl!tS-----...-----

TEAR
STRENGTH

PPI

TENSI' E
STRrNGTH

P!;I

EL,oNGATION

PERCENT

,,102560
---------------::---------------

48 1.13 67 26 U
OR I GIN AL _

o 5.8 5.8 .076
100 DEGREES EAHRENHEIT

1 5.8 5.8 .075 47 1.14 64 280 2030 560
-------2------5-..8--- 5.9 -""O-7-£>----U----~ll--__4"'_ 2QU 2020 --l"....2~01---__

3 5.9 5.6 .076 48 1.12 66 23 U 2070 590
-----"'---~-..8------5..-e-------l).'l6---_lta-__ ----l--.--l-3-- ---65----__--2SlL 20 IJ 0 ------5-6-0-------

0; 5.9 5.9 .077 48 1.14 65 240 20BO 570
6 5.9 5.9 .07a 4 9 1.14 65 330 2170 580
9 5.9 5.9 .077 49 1.14 65 340 2110 560

_____.12.. S--.-9-~ _5.~-~Oll- "'_6__ l_o__13 ____6_6__ __ 23 U 20'90 --!;AO---

18 5.9 5.9 .0 78 49 1.13 65 24U 2100 580
____2"'-- 5-.-9___ 5 • 9_....o1L- 4.9-- --l..lA ---A6------2-a!L------2-l.SD-- !i-8-n- _

36 5.9 5.9 .077 49 1.13 65 28 U 2050 540
203 DEGREES EAHRENHEIT

380
370

340
320

420
390

280
180

1920

1470
950

1860
1920

1850
1820
1880
1660

1920
1860

150
pO

160
160

68
66

67
68

68
68

68
67

69
65

1.12

1.11
1..l1
1.11
1.11
1.12
loll

1.12
1. 12

55
56

62
72

55
55

54

57
61

57
58

.081

.085

.090

.079

.082

.084

.083

.082
,083

.081

.081
? 6.1 6.1
3 6 2 6.2
4 6.2 6.2
5 6 2 6.2
6 6.3 6.2
9 6.3 6,2

24 6.4 6.4
48 6.7 6,6

12 6.3 6.2
18 6.4 6·3

1 6.0 6.0 .oan 52 1.12 66 24 U 1930 520
___--2 -6..J)__.6....D..._---a1L79____ _..52 --1.._.13 .6IL - lAQ..... --Ul.91L ./i.31L _

3 6.0 6.('1 .079 52 1.13 65 190 1930 460
_____ "'----------b--l.--- 6.0 .QJ-9--- __ .53.- -1.12-_ - -6-3 211J,! J..9.qQ.. SO'O _

5 6.1 6.1 .077 52 1.13 67 230 1980 470
6 6 I 6.1 .081 .5AL --l.-.-l--2- 67 310 203 0 450
9 6.1 6.1 .080 53 1.13 68 20 U 1950 420

12 6.L 6--L DaO.---- -5-4.. --1---1-2-__~- 220 200 0 _~ _
18 6.2 6.1 .081 56 1.12 65 190 1950 460

__ 2..4. -.6--L 6. I ..JI1l2.. ~__ 1. 11 66. ---2.3.!L 1960 ---42D----~

96 6.2 6.1 .081 55 1.12 67 20 U 1900 _~80
_____ ---6.1..- 6.3 6.3 .082 6D_ 1,11 '1>..6-.- )70 1730 'so

225 DEGREES FAHPENHEIT
_______.1 A...(L --h---n ~1L_ __ -.5.3 -l-o---l--3- ..6b. --Z2!L_----l-9.3.0.-_~ __ ----51_O

2 6.1 6.0 .080 53 1.13 66 27U 2010 490
_3 6.---L .6..0L__A-081L 5..1 -----l-..l2-__ c~ h5._~_~O ~_~l.(L

4 6.1 6.1 .079 53 1.12 65 220 1950 440
__________5. ~L .__h...l. ~Q.81_ _5.L .1..l-2- ~ .68_ z.Ll!._-__ ...lJl.lO 410

6 6.1 6.1.082 56 1.12 67 20 0 2030 420
____ 9___ 6..2-__--6..2 ...080___ --5..8---- ---Lo.12- ~__-6-6-~ ~ZlJLc -. ·1120 __ -,-, c.l5.0 _

12 6.1 6.1 .080 54 1;12 68 180 1940 410
___ ~__.l8__~L __.6..2__ .'08.0. ~ __ .56__ ______l__..lL _65__·__~1l!~~__ .1720 ._'.' __ ~1~o..._

24 6.2 6.3 .082 58 1.11 67 140 1540 .~oo
_c, 36.- -6..2 6.-.L_~_..D.aO" .5ci 1 ...--lL.. b5~__ c ·_·~_ 1680 ".-3.1.0.__._

61 6.5 6.4 .086 65 1.10 64 140 1570'00
____25JL__1l~=.fAliP..EHIiE.lL_._.~ ~._c_~_. ~~~~~~~~ __.__

1 6.2 6.1 .080 54 1.12 65 21 0 1820 500
= ~=~~~=,~.L~_Jla1._~_, __c.55_~~c._~_= 1.-12 -=~~~_..._.. _~."'U~~ .......1..9...0IolJo'_____...4....20J0"--__

3 6.1 6.1 .01\1 54 1.12 65 160 1930 450
4 6.L_=_..f4L.-__.a1l82 ..ll.._ I,ll 64 140 1940 4 00
5 6.2 6.1 .081 54 1.12 68 1';0 2000 420

___ --6-__ 6 2 6-o-L-....ll8JL ..5.5..-- 1.12 67 260 1980 4 10
9 6.2 6.1 .081 55 1.12 67 190 1800 '60

______1.2. ".1 6.1.080 54 1,12 69 140 1990 390
18 6.2 6.2 .082 57 1.12 66 160 1790 330
24 6..36.2.083 58 1 ..11 68 160 1700 .~20

36 6.4 6.3 .082 58 1.11 67 150 1630 _~20
61 6.7 6 6 069---ll.--_ 1. 09 ._-06-u-0-----.llh:3"'0'----_.,;1l!i'-1L--l0J---__.-;l.'~5_u_0__

290 DEGREES FAHRENHEIT
1 6 I 6 1
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Table 11 - Continued

PERFORMANCE OF
RUBBER MATERIALS

WATER AUTOCLAVE EXPOSURE

~AMPLE NUMRER R 1?

AGE LENGTH wIDlIL_n£~H_Io<£l.GHL S°..EC-l.F-JC
GRAVITY

MC~THS INCHES INCHES INCHES "RAMS

- SJiORE..__ TEA R IE ~-4.o.N.G.A.t-1-l:).tL---

HAR~NESS STRfNGTY sTRENGTH
~-l--------~-s-t -- --.-.j?..E-RCE-NT

60 600 60
-5.0- ---.-u-o-· 40

40 190 15
.IN I1.HY.s.lCA~U..IUST.! c.s.

1>9 _._Q-n Iil'\n.. .ao
f,9 50 870 150
62 ---- -.1.o----_vn__ ---1-10
69 f,0 740 110

__57 .. -__W- ...a61L__ .-Ll.O. _
69 60 740 50
110 _ 60 560___60

.. 61 51l__~ .b.5(L_ _ 9.0 _
74 "0 "iAO 100
.., 6 5.CL --_ -4.1.Q______ 7.0
71 60 5r;0 50
76. AO 4.6..0-_. _" 51)
EVALUATION TESTING nI~CONTINUED

1.27
1.27
1.27
1.27

__ L.27 _
1.28
1.29

1.27 71 __ 60 5511. _ 60
1.2'7 71 60 lell 80

_1.27___'72 __. .5..0- --121L____ .--1-ii.Q •.

1.28 ~5 1\0 7'l1l 80
1.2-9 7.0 - __-.6.0 000 ... __ 80
1. 30 ~O 60 4/3n 50

QUANT 1TAIl vEEVALUATI!ll'l -.-JLS1_ING. nrsc.uNUNur.D

1.28
1.28
1.29
1.21\
.L.29

aUIH1TITATIvE

50_
50
42
37
26_
ALLor;

53
52
.49......_
51
45-
43
ALLOW.

5_3
51
52
51

_.49._
45
34

49 1.29 f,8
3.1 1~30 - _ . 'to
45 1.31 70

DD£ _10 ElleES-S1 VE CHAloIGE

.073

.070

.073

.072
__ • 11.12

.01,8

.05?

ORIGINAL
n 5.8 5.9 .0Sll 5t> 1.25 67 ~o 970 \80

100 DEGREES FAJ·l!lHlliElT __ . .. _
3 5.8 5.9 .081 56 1.27 66 70 104n 110
6 5.8 5.9 .076 55 1.26 68-- __hO-. ----.1-1-S-n----- -l~

9 5.8 5.'1 .OSl2 57 1.26 71 ~o 10Sln 140
12 5.9 5.8 .076 55 1.26 68.. --- ..'iIL -3-'Ul- 13-0
1 8 <;.8 5.'1 .014 54 1.26 13 60 1170 \20
30 5.9- .. 5..8- - -.081-------5.1-------1.--U------- .. b6-... -6.!l-- IlgO -------+0-0---.

203 DEGREES FAHRENH~IT

3 r;. 85.'1
~ 5.9 5. II
9 5.1\ 5.8

12 5.8 5.1
_18 5. L .. 5~_8

30 5.6 5.8
<;5 5.7 5.6

22~ DEGREES FAHPENH~IT

3 5.8 5.8 .015.
6. 5.7 5.8 .016
'1__ 5...ft .5J .Ob.q,.

I' 5.1 5.8 .014
18 5.8 5.7 .0~8

30 5.9 5.8 .067
55 SAMPLE TOO BR~TTLE TO

250 DEGR~ES FAHRENHEIT
3 5.8.. 5.7_ .072
6. 5.8 5.6 .074
'I 5.7 5.~ .066

I? 5.5 5.1 .057
18 5.4 5.6 _.043
30 SAMPLE T00 BRITTLE TO

290 DEGREES FAHRENHEIT
3 5.6 5.8 .074
£> 5 •.6. - 5~5 .059-
9 5.6 5.4 .070

12 TESTING nlSCONTI~U~D
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Table 12

PERFORMANCE OF

---~

RUBBER MATERIALS
STEAM AUTOCLAVE EXPOSURE

~~--~

SAMPLE NU~lBER R 5

AGE LEr-GTH WIDTH DEt>TH wEIGnT SPECIFIC SHORE TEAR TENSILE ElONGATION
GRAV I TV HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHEc GRAMS PPI PSI pERCENT

ORIGINAL
Q 6.0 5.~ ,066 53 1.'12 67 250 2340 330

10C DEGREEs FAHRENHE IT
1 5.6 5.7 ,067 '19 1.'13 67 160 2250 310
2 5.9 6.0 .066 53 1.'13 69 180 2200 330
3 5.8 6.3 .065 5'1 1.'15 69 180 2270 320
4 5.9 5.8 .Ob6 51 1.44 70 180 2570 350
5 6.3 5.1'0 .01;>5 53 1.45 69 160 2160 300
b 5.9 6.0 ,Ob6 53 1.46 70 240 2'190 320
9 5.9 '5.8 .Ob6 52 1. 'IS 69 220 2710 300

12 6.2 5.9 .064 5'1 1.46 71 150 2500 300
18 6.3 5.9 .065 55 1.46 71 170 2460 290
24 5.6 5.~ .066 48 1.46 70 180 2530 300
36 5.8 5.9 ,067 52 1.46 70 '190 2350 260

203 DEGREES FAHRENHEIT
1 6.5 6.5 .073 64 1.30 64 110 1270 190
2 7.0 7.0 .079 80 1.25 61 6n 1110 170
3 7.0 7.4 .oao 86 1.24 61 7ii 810 130

" 7.2 7.2 .0 79 81 1.23 60 5n 920 130
5 7.2 7.0 ,078 79 1.24 64 'In 520 70
(, 6.6 6.9 ,009 67 1.31 69 7n 880 90
9 6.9 7.1 .010 68 1.31 69 5n _~_19:L 60

12 6.9 6.6 .058 57 1.40 73 7n 1020 100
_~~~..L.L 7.0 ,074 74 1.27 60 ----.lL~ ___ llQ__ 80

24 7.4 7.2 .075 61 1.26 64 'In 500 70
36 6,4 6.4 .065 56 1.36 71 60 670 50
61 7.5 7.3 .032 89 1.23 69 3n 190 20

225 DEGREES FAHRENHEIT
1 7.2 7.5 .078 86 1.23 62 90 1290 190
2 7.6~ .078 1\8 1.21 63 90 __uo.____ 150
3 7.3 7.7 .Od2 89 1.21 62 40 850 130
It 7,0 7.? .078 78 1.26 61 5n 1040 140
5 7.1 7.0 .075 75 1.25 62 30 600 60
6 7.3 7.5 .081 136 1.24 61 20 260 40
9 6.8 6.8 ,0-'0 65 1.32 71 6n 410 30

12 6. 7 6.6 .063 57 1.36 74 80 670 30
18 6.9 7.1 ,073 74 1.28 ,65 3n 290 30
24 6.7 6.6 ,072 66 1.32 71 6n 330 20
36 6.7 6.7 .066 59 1.33 74 80 3'90 20
61 SAMPLE TOO BRITTLE To ALLOW QUANT IT AlI vE EVALUATIoN TESTING DISCONTINUED

250 DEGREEs FAHRENHEIT
1 6.Cl 6.~ .072 M 1.31 68 7n 1390 170
2 7.0 6.6 .080 71 1.27 65 40 980 120
3 6,9 6,6 ,077 70 1.26 66 5n 1040 120
4 6.9 6.6 .076 68 1.29 64 5n 1140 130
5 7.0 6.8 .075 72 1.27 67 '10 480 60
6 7.1 7.0 .081 74 1~25 66 150 310 itO
9 6.7 6.6 ,078 64 1.32 71 3n '100 40

12 6.5 6.3 .001 53 1.41 76 7n 850 70
18 6.6 6.6 .072 63 1.31 72 30 370 Ita
24 6.6 6.5 .068 63 1.33 75 50 590 itO
36 7.2 6.6 .0'73 64 1.27 70 'Iii 320 10

290 DEGREES FAHRENHEIT
1 ",9 7.0 .073 74 1.27 67 50 1,150 150
2 6.7 7.1 ,073 73 1.26 66 5n 930 120
3 6.9 7.0 .014 72 1.28 66 50 660 70
4 701 7.4 .0'/3 79 1.25 64 30 600 60
5 6-.9 7.3 .076 75 1,25 68 20 390 40
6 7.5 6.7 .0 74 72 1.28 69 40 350 30
9 6.6 6.6 .068 62 1.32 71 'Iii 600 40

12 6.4 7.0 .0!>8 54 1.40 80 5ri 560 40
III 7.1 6.9 .071 68 1.30 74 60 S80 40
24 6.7 6.e .0'11 62 1.33 75 70 530 20
3b SAMPLE TOO BRITiLE To ALLOW QUANTITATIvE EVALUATIoN TESTING DISCONTINUED
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Table 12 - Continued

PERFORMANCE OF
P,UBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 6

AGE LENGTH wIDTH DEPTH ",EIGHT SPECIFIC SHORE TEAR TENSILE EIONGATrON
____-,--_-,-- -,--__-o----c-__-,--_--"G"-'R-"-A.LV.oLIT'--Y'---'H:L!'A"'R"'DwN""E~S.><S_"-ST.l.JR"-'ENGTH~lRLN.G.1tL _

MONTHS INCHES INCHES INCHF~ GRAMS PP'y PSI pERCENT

ORIGINAL
a 5.9 5.9 .086 5<; 1.13 55 170 2080 320

100 DEGREES FAHRENHEIT
1 5.9 5.9 .090 58 1.13 53 IOU 1820 300
2 5.9 5.9 ,0'93 60 1.13 53 llU 1940 330

___3~-~5~.~9----'6"-•...,0:------',-"0~8-"'O-_~5"'-'2_--~1~,~1_~4-----.5.IL....----.1.3-1L.--- _.2.14 a 350
4 6.1) 6.0 ,085 54 1.13 55 7n 207 0 320
5 6,e 5,9 .0/.17 57 1.14__---;5~4 110 Z.O_8f"l 3..3..0__
6 6.0 5.9 ,085 56 1.14 55 110 1980 300

__-------'1.___ _5_.-'L--------6-'-0 1.01:l4_.55 1.1456 180 2 I 50 31)0
12 6.0 6.0 ,085 56 1.13 55 120 2191.' 320
18 6.e 6,Q----------LOI:L3 57 J_~_13 56 9n 2150 330 _
24 6. a 6. a ,0 85 56 1 • 13 55- 11 a 2a8 0 310
36 6.0 6,0 ,084 58 1,14 55 1?0 2040 Z80

203 DEGREES FAHRENHEIT
1 6.3 __-'26...."-.2_--','-'0'-'9'-!.0'--_---"6"-4__---'1'-'.'-"1""2~__~5.L:4'- _--'ffi l.5_8rL .2..3.L _
2 6.~ 6.3 ,090 65 1.12 57 9n 1350 220
3 6.4 6.3 ,009 67 1.12 58 IOU _~ -llQ _
4 6.4 6.4 ,OB9 67 1.11 57 100 1510 210
5 6.4 6,4 ,on 68 I,ll 58 70 1550 210
6 6.4 6.4 ,lOa 77 1.11 56 120 1370 190
9 6.5 6.4 .100 77 1.11 5~ 7_n 15N' __ ...l9.9

12 6.6 6.5 ,093 73 1.11 58 60 1480 190
____~__.6.~1L_~6 ,100 78 1.10 5.5..._. 6.0 _127.0 ...l1_0 _

24 6.8 6.7 ,095 79 1.10 55 7n 1240 170
36 6,e 6,8 .091 7B 1.09 57 40 1140 140
61 7.1 7.1 ,IQ2 91 1.08 55 40 870 121)

225 DE GRE~ S -LFaAllHR"-JE.....N.liHuE.....YLlT_--c- ----,--,--,-- --=- ._
I 6.4 6.3 ,102 70 1.11 54 90 1480 230
2 6.4 6.4, 090 68 I,ll 56 80 J..5_3JL_ .2Z.O _
3 6.5 6.4 ,096 73 1.11 57 60 1490 200
4 6,6 6.5 .088 69 1.10 58 50 1380 200
5 6.6 6.5 .095 75 1.10 57 80 1100 170
6 6.6 6.5 ,092 75 1.10 54 6n 1450 ~.QJL _
9 6.9 6.6 ,098 82 1.10 56 90 1290 nO

12 7.1 6.8 .0"4 89 1.09 54 5n ..1.2..1Q JJlJL__
18 7.e 6.9 ,100 90 1.09 54 50 990 150
24 7.1 7.0 .0'17 92 1.08 54 40 870 140

4 6.8 6.8 ,ILiO 85 1.09 56 50 1040 140
:; 6.e; ~ elUO 83 1.09 58 40 --lJL9.2. 160
6 7.0 6.9 ,097 84 1.09 56 160 1050 160

__9 ..1.....L-_I----O_...l_\iJL__ ----M I, 09__.. ...5.6...____~L____ _9_8Q __ -.ll9_
12 7.1 7.0 0100 90 1.09 57 40 1030 150
18 7.1 7.1 .1Ul 98 1.08 57 5r. 980 130
24 7.2 7.2 ,lul 101 1.08 56 40 510 80
.Jb____l..5 U __ -'-1J.U.__----l1l9 ---L..Q.l ~__52.___ . __ 30 5.3.L ..llIL
61 TESTING DISCONTINUED DUE Te lxCESSIVE CnANGE IN PHvSICAL CHARACTERISTyrS

. .29.D__ llEGREE.5._.fA.tiRL'iliilJ__ _
1 6.7 6.6 ,094 76 1.10 54 70 1200 200
2 6,8 6,8 .Po 83 1,09 50 60 lC80 no
3 7.0 6.9 ol'JO 88 1.09 55 4n 1070 170

_ ~ 'L__l~_.__ ___.L...Q. lilD 2'L 1.08 ----.5...l. ---'tJL_ _ 9A.o..l..6..Q...
5· 7.1 7.1 .094 86 1.OS 55 40 870 150
(, 7,2 7,e .099....- 9' 1,08 54 -.-1n...__~~ ___l.LQ._.
9 7.3 7.2 .1Ul 100 1.-o~ 54 30 a20 UO

12 7,3 7,3 ,099 94 1,08 52 30 820 140
III 7.6 7.5 ,lUI 105 1.07 54 20 700 130

___2'± I •.6. hL IUL_lO.lL __1_.07__ _ 51 4'; 670 1,+0
36 SAMPLE TOO BRITTLE To ALLOW QUANTITATIVE EVALUATION TESTING DISCONTINUED
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Table 12 - Continued

------~--~_.._-._---_._---
PERFORMANCE OF

----~--~-~--_ .._---~------ RUBBER MATERIALS
STEAM AUTOCLAVE EXPOSURE

------_.._-.._~----

SAMPL.E NUi~BER R 7

AGE L.ENGTH WIDTH DEPTH wEIGHT SPECIFIC SHORE TEAR TENSILE ElONGATION
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS iNCHES iNCHES INCHE~ GRAMS PPY PSI PERCENT

ORIGINAL
0 5.9 5.9 ,085 56 1,15 67 21+0 2020 350

100 DEGREES FAHRENHEIT
1 5.9 5.9 ,090 5S 1.15 64 200 2070 3S0
2 5.9 5.9 .084 55 1.15 66 ISO 1950 360
3 5.S 5.9 .088 56 1.16 65 210 201+0 390
4 5.9 5.9 .087 56 1.15 66 150 1960 340
5 5.9 5.9 .085 51+ 1.15 66 210 2030 370
6 5.9 5.9 .088 57 1.16 65 260 1900 300
9 5.9 5.9 .090 59 1.15 64 280 2090 370

12 5.9 5,9 .088 58 1.15 65 210 2110 380
18 5.9 6.0 .085 56 1,15 65 190 2090 400
24 5.9 5.9 .084 56 1.15 65 210 2030 400
36 5.9 5.9 .088 60 1.15 64 210 1990 350

203 DEGREES FAHRENHE IT
1 6.0 6.0 .087 59 1,15 64 160 2050 310
2 6,0 6.0 .093 63 1,14 63 150 2020 300
3 6.1 6.0 .092 61+ 1.15 61+ 240 1980 300
1+ 6.0 6.1 .087 58 1.14 61+ 290 2110 320
') 6.1 6.1 .093 62 1,15 64 150 1909 310
6 6.1 6.0 .01'\8 60 1.11+ 65 240 2070 300
9 6.1 6.0 .0% 66 1.14 64 13U 2020 260

12 6,1 6.1 .088 61 1,14 65 130 1940 280
18 6.1 6.1 .089 61 1.11+ 66 170 2110 280
24 6.1 6.1 .089 62 1.14 61+ 150 1970 300
36 6.1 6.1 ,091+ 67 1.14 62' 170 1990 260
61 6.2 6.2 .090 65 1.13 63 150 1930 270

225 DEGREES FAHRENHE IT
1 6.1 6.0 .093 61+ 1.14 63 16 U 2100 350
2 6.1 6.0 .094 64 1.14 64 2.M-~_ __ .201C. 300
3 6.1 6.1 .088 60 1.16 64 150 2010 330
4 6.1 6.1 .090 62 1014 63 lSi! 2040 280
5 6,1 6.1 .091 63 1.13 63 160 211D 320
6 6.1 6.1 .094 65 1011+ 63 16U 2DO 320
9 6.1 6.1 .0'il2 64 1,14 64 230 2100 290

12 6.1 6.1 .088 61 1.14 61+ 180 2070 320
IS 6.2 6.2 .091 64 1,11+ 63 160 19S0 320
21+ 6.2 6.1 .093 66 1.14 63 9n 1170 300
36 6.2 6,2 .092 64 1.14 65 230 1930 260
61 6.1+ 6.3 .091 67 1.12 56 110 1330 21+0

250 DEGREES FAHRENHEIT
1 6.1 6.1 .092 63 1,14 ~---l-It.L__2JlcllL._~_~__---'1.11_. ___
2 6.1 6.1 .094 65 1.14 62 130 191+0 250
3 6.2 6.1 .096 66 1.13 63 130 2180 300
4 6.1 6.1 .095 65 1.13 64 150 2130 270
5 6.2 6.1 .097 --6.L 1.13 6It. 130 2090 _liQ~

6 6,2 6.1 .091 64 1.13 62 210 2090 300
--~ 6.2 .6_•.L----05'fL_.__ ~ ~6L_ ___l...li-___ .6..3.- ____ -.laU~~ ___2~_ _~~.2.5~_

12 6.1 6.1 .096 67 1.14 66 150 2150 270
18 6,1 6.1 .091 61+ 1.14 65 120 2160 270
21+ 6.1 6.1 .096 67 1.14 65 150 201+0 21+0
36 6.2 6.2 .100 74 1,13 63 140 1890 240
61 6.4 6.3 .1uO 17 1.12 57 100 1240 190

290 DEGREES FAHRENHEIT
1 6.2 6,1 .088 63 1.14 66 130 2220 280
2 6.2 6.1 ,090 62 1.14 64 190 1950 240
3 6.2 6.1 .091 64 1.11+ 65 130 2190 250
4 6.2 6,1 .Om 64 1.14 64 130 2170 240
5 6.2 6,1 .094 66 1.14 65 140 2160 250
6 6.2 6.2 .098 69 1.13 64 19U 1920 240
9 6.2 6.1 .0'il2 65 1,14 64 13U 2000 21+0

12 6.1 6.1 ,090 63 1.14 65 l.30 2190 260
18 6.2 6.2 .089 62 1.13 65 110 2000 270
24 6.2 6.1 .091 61+ 1.14 65 120 1980 220
36 6.5 6.1+ .097 76 1.11 58 9n 950 160
48 6.6 6.5 .102 85 I,ll 53 9'; 880 130
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 9

AGE L.ENGTH

MONTHS INCHES

wIDTH DEPTH wEIGHT

INCHES INCHE~ GRAMS

SPECIFIC
GRAYITY

SHORE
HARDNESS

TEAR
STRENGTH

PPI

TENSILE
STRENGTH

PSI

EIONGATYON

pERCENT

54 110 1440 240
.~5-!c7~ ...l.2.Q. . .l.0.10. .....1-"-870~_

57 6n 1110 160
56 9n 1290 190

60 210 2020 350

58 15U 1910 340
58 150 1860 350
59 170 1970 320
59 140 1990 340
58 15U 1980 330
58 220 2100 360
5/\ 210 1940 320
57 180 1960 330
58 140 1910 .320
57 1110 1860 330
57 160 1950 .300

21 llU 1460 240
56 90 1330 220
55 90 1120 210
55 130 1350 210
55 100 ----.l.3~ 200
57 120 1330 200

__ ___.5fL .70 __ tHO _ . .l6.JL____ .
56 7n 930 150
56_ 70 1000. .16.(1-
55 Eoo 900 140
54 ~- 720 120
S4 4n 450 80

--~.~-_.__._-_._-

1.1257.092
ORIGINAL

U 5.9 5.9
100 DEGREES FAHRENHEIT

1 5.9 5. 9 .L.~08>L7~~~5,,;,6,--~_~1',-;1~2~_~~,,!-~_~~~~~.l..'L'-"--~~~~~~~_
2 5.9 5.9 .OS5 54 1,12

__~J...------2.9 5.9 .091 59 1,1.3
4 5.9 5.9 .oe6 55 1.12
5 5.9 5.9 .0&9 57 1.12

4 6.6 6.6 .1\;1 77 1.09
5 6.7 6.6 .lli2 85 1.09
6 6.7 6.7 ,101 133 1.09

_cJ 6.9 . _lb8 ..LlD.L __ . as .__.1.•.0.6.
12 7.0 6.9 ,1liO 88 1.08
18 7.0 6.9 .lOL 91. . .1.06
24 7.1 7.1 .101 103 1.07

~_~ ._I..2~__~__."-:1~Cc-'1L-~~9~8~~-:1~'L~0~7~~~-!:,~~_
61 7.6 7.5 .116 117 1.06

ZZ5._11EGREES ... fA.H.R.E}~Ji~ll
1 6.4 6.4 .096 73 1.10

_.----.2... 6.6..__6...L........1".OO"'----~__'_7_"8~~_LJl_'L
3 6.7 6.7 .100 84 1.09
4 6.7 6.7 .lu1 86 1.06

203 DE~REES FAHRENHEIT
____..l.-~ .---,,6C!..£.2~--,.,-,,0<2"4~~_~6~5~~--,l~',-;1~1~~_

2 6.5 6.4 .100 71 1.10
3 6.6 6.6 .099 81 1.10

r, 5.~ 5.9 .092 58 1.13
__----'i-.. __6~L._.1L..D__~~""60"_____~~_"_lL.1"-'3"--~~__>i

12 5.9 6.0 .093 60 1.12
-------.lL__ ....6....~. 6.0 • Q2L ~~6~2~~~1.L.~12:-__~~~~__~~~~--.J...~~~_~~~~~

24 6.0 6.0 .091 60 1.12
36 6.0 6.0 .088 59 1.12

5 6.9 6.9 0100 87 1.08
6 7.0 6.9 .099 89 1.08
9 7.2 7.1 .100 94 1.08

. ..l?~~..l.._4__--L..Z---------'-.l L' 1 1 I) 2 1.07
1~ 7.6 7.4 .1Ul 114 1.06
36 7.7 7.6 .102 121 1.06

59 8'1 930 160
54 7n 950 170
57 9n 820 130
55 5 n liO ----"-'13"-'0c--~_
53 5'; 800 140
52 40 480 80

CHANGE IN PHvSIrAL CHARACTERISTlrS
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPL.E NUMBER R 11

AGE L.ENGTH WIDTH DEPTH wEIGHT SPECIFIC SHORE TEAR TENSIL.E EL ONGA Tr ON
GRAY I TV HARDNESS StRENGTH StRENGTH

MONTHS INCHES INCHES INCHEil GRAMS PPr PSI PERCENT

ORIGINAL
0 5.9 5.9 .077 50 1.17 69 230 1690 430

100 DEGREES FAHRENHEIT
1 5.8 5.9 ,076 50 1.16 66 220 1510 460
2 5.9 5.9 ,074 51 1.18 69 180 1550 380
3 5,9 5.8 .079 52 1.19 69 180 1620 370
4 5.9 5.9 ,076 49 1.16 67 220 1610 440
5 5.9 5.9 ,074 48 1.16 65 220 1500 410
6 5.9 5.9 ,076 49 1.17 66 260 1540 1+10
9 5.8 5.9 .071+ 50 1.18 71 240 1670 300

12 5.9 5.9 .077 52 1.18 68 180 1740 330
18 5.9 5.9 ,07b 49 1.16 67 200 1670 380
24 5.9 5.9 ,078 52 1.16 64 220 1660 360
36 5.9 5.9 .080 52 1.16 63 ?OO 1750 330

203 DEGREES FAHRENHEIT
1 ' 5.9 5.9 .0'31 53 1019 71 130 1750 260
2 5.9 5.9 .Obl 54 1.18 70 140 1660 270
3 5.9 6.0 ,079 53 1.19 70 230 1610 250
4 6.0 5.9 ,076 51 1.16 66 200 1580 290
5 5.9 5,9 ,078 52 1.18 71 130 1700 240
6 5.9 5.9 .075 52 1.18 72 220 1930 250
9 5.9 5.9 .078 52 1.19 72 140 1820 230

12 5.8 5.8 .075 50 1.19 74 120 1690 200
18 5.9 5.9 ,079 54 1,19 72 170 1950 230
24 5.9 5.9 ,077 52 1.19 73 130 1730 200
36 5,8 5,8 .076 50 1.18 72 170 1650 210
61 5.9 5.9 ,076 51 1.18 76 140 1630 190

225 DEGREES FAHRENHE IT
1 6.0 6.0 ,077 54 1017 70 170 1840 290
2 5.9 6,0 ,076 51 1.16 67 180 1570 280
3 6.0 5.9 ,076 50 1.16 68 160 1500 280
4 5.9 5,9 .017 52 1.18 70 130 1840 250
5 5.9 5.9 ,077 51 1.18 74 150 1900 210
6 6,0 5.9 .076 53 1,17 70 130 '1730 260
9 5.9 5.8 ,081 54 1.20 75 200 1750 180

12 5.8 5.8 ,Olf, 50 1,20 75 140 2020 230
18 5.9 5.9 ,oe1 53 1.20 77 150 1890 200
24 5.9 5.8 .0;'0 54 1.19 75 160 1760 180
36 5.8 5.8 .074 49 1.19 75 270 17.60 210
61 5.9 5,8 ,075 50 1,19 76 130 1590 litO

250 DEGREES FAHRENHEIT
1 5.9 5,8 ,076 53 1.18 72 ISO 1620 230
2 5.8 5.9 ,077 50 1.20 75 140 1630 220
3 5.9 5.9 ,075 51 1,16 73 130 1710 230
4 5.9 5.9 ,080 53 1.18 72 160 1800 230
5 5,8 5.8 .076 49 1.20 77 150 1820 220
6 5.8 5.8 .076 49 1.21 81 240 1800 180
9 5.7 S.8 .072 48 1,21 69 140 1710 170

12 5.7 5.7 ,075 48 1.21 79 160 1880 180
18 5.7 5.7 ,075 49 1.21 78 140 1780 190
24 5.7 5.7 .072 47 1.21 76 170 1740 160
36 5,7 5.7 ,078 50 1,22 81 160 1710 160
61 5.8 5.8 ,075 51 1.21 77 120 1480 120

290 DEGREES FAHRENHE IT
1 5.9 5.9 ,077 52 1.19 70 130 1790 240
2 5,9 5,9 .061 53 1.19 72 210 1550 210
3 5.9 5.9 .079 52 1.18 69 140 1520 210
4 ~9 5.9 ,084 55 1.18 70 140 1680 220
'5 5.9 5.9 ,076 51 1.19 71 110 1310 190
I> 5.8 5,8 ,Oi5 51 1,20 73 220 1840 190
9 5.7 5.8 ,073 50 1,20 74 130 1750 170

12 5.7 5.8 ,014 49 1.20 76 160 1820 200
18 5.7 5.7 ,0lSO 51 1.22 79 160 1670 180
24 5,7 5,7 ,076 48 1.23 81 200 1870 170
36 5.8 5.8 ,078 52 1.21 77 120 1380 100
48 5.8 5,8 ,078 52 1.21 80 120 1220 70
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS ----._ ..._--------

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 17

AGE LENGTH wIDTH DEPTH wEIGrtT SPECIFIC SHORE TEAR TENSILE ELONGATION
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES I NCI'4ES INCHE~ GRAMS PPY PSI pERCENT

ORIGINAL
0 5.9 '5.9 ,080 51 1,14 72 230 2170 300

100 DEGREES FAHRENHEIT
1 5,9 5,/\ ,079 51 1,14 70 17 0 2110 310
2 5,9 5,9 ,Otll 50 1,14 70 160 2000 330
3 5,9 5,9 ,Otl2 51 1,15 70 180 2080 310
4 5,9 5,9 ,083 52 1,14 69 160 2030 280
5 5,9 5,9 ,065 54 1,15 69 160 2060 310
6 5,9 5,9 ,079 50 1,15 70 220 2130 300
9 5,9 5,9 ,080 51 1,15 69 260 1980 260

12 5,9 5,9 ,079 50 1,15 71 180 2100 270
18 5,9 '5,9 ,080 51 1015 72 180 2070 290
24 5,8 5,8 ,085 55 1,15 68 260 2040 280
36 5,8 '5,8 ,082 52 1,1'5 68 210 1980 240

203 DEGREES FAHRENHEIT
1 5,9 '5,9 ,079 51 1,16 71 18U 1910 260
2 5,9 5,9 ,079 51 1,15 73 200 1890 270
3 5,9 '5,9 ,079 51 1,16 71 170 1990 260
4 5,9 5,8 ,078 49 1,15 72 250 2020 250
5 5,B 5,9 ,078 50 1,16 74 160 2060 250
6 5,9 5,9 ,078 4CjJ 1,15 72 270 2010 240
9 5,8 5,8 ,078 50 1.16 75 150 2090 210

12 5,7 5,7 ,081 50 1,16 75 16U 2290 250
18 5,8 '5,8 ,081 51 1,16 75 180 2040 210
24 5,9 5,8 ,087 55 1,16 73 14U 2040 230
36 5,7 5,7 ,086 53 1,17 73 270 2220 210
&1 5,8 5,8 ,078 49 1,17 80 170 1640 130

225 DEGREES FAHRENHEIT
1 5,9 5,9 ,07 if 51 1014 72 18U 2090 280
2 5,8 5,9 ,018 50 1,1'5 72 19U 1980 240
3 5,9 5,8 ,087 55 1,15 74 14U 1990 250
4 5,9 5,8 ,085 54 1,16 73 15U 2210 2'50
5 5,9 5,9 ,064 54 1,15 74 15U 2190 260
6 5,8 5,9 ,083 54 1,15 71 160 2230 250
9 5,8 5,8 ,061 51 1,16 78 32~ 2250 220

12 5,7 5,7 ,078 48 1,17 78 160 Z02.Q _______-l9_CL___
18 5,7 5,8 ,083 53 1,17 78 160 2030 200
24 5,7 5,8 ,0,11,3 52 1,16 78 180 2020 210
36 5,7 5,7 ,084 52 1,16 74 290 2220 200
61 5,8 5,8 .081 52 1,16 78 14_0____il_aO_______ .-1....4_0______

250 DEGREES fAHRENHEIT
1 5,9 '5,9 ~62 52 1,15 ---'l!i...___.l.llJ._ _il20. __ .2JlJL.
2 5,8 5,8 ,079 49 1,16 75 140 2230 220
3 5,8 5,8 .079 48 1,15 74 130 2120 210
4 5,8 5,8 ,083 51 1,16 73 150 2090 200
5 5,8 5,8 ,076 48 1,16 76, 14U 2290 220
6 5,7 5,7 ,085 52 1,16 78 260 2280 210
9 5,7 5,8 ,Del 49 1,17 77 15U .2.li.'L._-----.1.'l.fL____

12 5,7 5,7 ,0'17 48 1,16 80 150 2370 20e
18 5,7 5,7 .078 47 1,17 79 140 2410 210
24 5,7 5,7 ,082 49 1,17 76 130 2340 190
36 5,7 5,7 ,Odl 50 1.17 80 16U 2220 ~__..ilJL______
61 5,7 5,7 .,085 53 1,18 79 15U 2180 150

290 DEGREES fAHRENHEIT 0 ______ -- _____.. __

1 5,8 5,8 ,077 48 1,16 77 15U 2020 220
2 5,7 5,7 .073 48 1,17 76 250 2130 220
3 5,7 5,7 ,077 47 1.17 77 16U 2300 210
4 5.8 5,8 ,078 47 1,16 75 130 1640 --.l6J)____
5 5,7 5,7 .081 50 1,17 79 13U 2000 190
6 5.7 5,7 ,078 48 1,17 78 210 2230 ......2..O..!L..__
9 5,7 5,6 ,075 46 1.18 80 150 2280 180

12 5,6 5,6 ,060 48 1,17 81 17 0 1990 160
18 5,7 5,7 ,oe3 51 1,18 80 170 2370 190
24 5,6 5,6 ,076 45 1,18 82 190 206n 150
36 5,7 5,7 .082 50 1,18 80 150 1850 110
48 5,6 5.6 .079 49 .-Lll... 82 250 1550 70
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPL E ~,:JMBER R 18

PERCENT

--....,A:-::G:-::E,.---L-=E-N"="GT-H-.,.--'~-:I:-::D:-::T....,H....,--=D-=E"="P-TH--w-:E:-::Ic:;;G-t1-T--S"="PE;;O-C=-I:-::F=-I:-::C,.--·--,-S.,--H-O.,--R"="E--....,-TC':;E,-A""'R--rEN-S-I-L-E-EiONGATION

~~~ . ~. .. JiRAyHLJ:lARMES.s....s.TB.E..t-lGni STRENGTH
MONTHS INCHES INCHES INLHr~ GRAMS PPI PSI

TO . EXCESSLvLC.HANGE IN PH't-SJCAL CHARACTERISTIr:S

TO EXCESSIVE CHANGE IN PHySICAL CHARACTER I STICS

TO EXCESSIVE CHANGE IN PHY'SIcAI, CHARACTE~ISTIr:S

TO I::XCESSIVE C'iANGE IN PHySIcAL CHARACTERISTICS

ORIGINAL
U 5... 5.9 .055 40 '1.33 68 230

100 DEGREES FAHRENHEIT
. .L. .h9- hL_.J!L"'t .H. __ 1.0.32 .Q.lL 11u

2 6.1 6.0 .057 41 1.30 62 160
____L __6..L __S..-'L_..D.5D. 4Q .1..l3 65 l~U

4 6.0 6.1 .056 42 1.32 6 I!> 16U
5 5.... b.l ,0;>7 40 lill __----"-b--;;4 71-=-3.".U_
t 5.9 6.1 ,055 40 1.33 63 15U

_J__ . f2 ....L__5..L~. __ .L02-' _J9 1.~~61 170
12 b.l 6.1 .055 41 1 • .32 66 170

___. _J-L__..L.Z ~L ....Q.2'l . 4'; . 1. 31:' 64 12 U
24 6.1 6.1 ,057 42 1.31 65 14ll
36 6,0 6.3 .055 41 1.31 65 14U

203 DEGREES FAHRENHEIT
..l -.LE.sll.N.LI!U~QN.tlG.llLJDUE

225 DEGREES FAHRENHEIT
L. TESIULG PISCQI'l'!'l:'UE'J DUE

250 DEGREES FAHRENrlEIT
_1 '.. USTING I!JSCQNlll';UE"1 DUE

290 DEGREES FAHRENHEIT
_L TESJJNGQLSCQN1I NUE'~ DUE

100

1210

99.Q.
1130
1310
112')
.1.Q_~

110e'
1350
121,

99C
1030
1I 00

360
480
410
390
~a.9._._..
420
460
450
35Q
340
330



Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPL.E NUMBER R 19

AGE L.ENGTH WIDTH DEPTH -wEIGHT SPECIFIC SHORE TEAR TENSILE ELONGATION
GRAY nV HARDNESS STREI~GTH STRENGTH

MONTHS INCHES INCHES INCHE, GRAMS I'l'l I'SI pERCENT

ORIGINAL.
0 5.9 5.8 .136 82 1,08 33 130 g80 50

100 DEGREES FAHRENHEIT
1 5,9 6,3 .139 88 1,09 35 140 530 ~----
2 5.6 6.3 ,1'10 87 1.08 38 200 730 50
3 5,7 6.3 .145 90 1.08 40 140 730 90
4 6.3 5.5 ,136 86 1.08 34 150 720 35
5 5.7 5,7 ,139 79 1,08 30 120 620 90
6 6.0 5.6 ,136 81 1.09 84 190 910 65
9 6,0 5.7 .136 82 1.09 85 220 79JL__-.iQ__.__

12 6.4 5.8 ,US 86 1.09 87 180 770 30
18 5.8 6.3 ,139 88 1.08 ~ 140 ...5ll______.......a.L__ ._
24 6.4 5.8 ,136 90 1.07 93 -250 920 4

203 DEGREES FAHRENHE IT
1 SAMI'L.E TOO BRITTLE TO AL.LOW QUANTITATIVE EVAL.UATIoN TESTING UT SCONT! NUED

225 DEGREES FAHRENHEIT
DI-SCONfiNUED1 SAMPL.E TOO BRITTLE TO AL.LOW QUANTI TA TI YE EVAL.UATIoN TESTING

250 DEGREEs FAHRENHE IT
DISCONflNUED1 SAMPL.E TOO BRITTL.F TO AL.LOW QUANTITATIVE EVAL.UATION TESTING

290 DEGREES FAHRENHEIT
1 SAMPL.E TOO eRITTL.E TO AL.L.OW QUANTITATIVE EYAL.UAT!oN TESTING 01SCONT! NUED
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPL.E NUMBER R 20

AGE L.ENGTH WIDTH DEPTH WEIGHT SPECIFIC SHORE TEAR TENSIL.E ELONGATtON
GRAYITY HARDNESS STRENGTH STRENGTH

MONTHS INCHEs INCHES INCHe:, GRAMS PPt PSI pERCENT

ORIGINAL
0 6.0 6·1 .062 39 1.13 59 280 1390 560

100 DEGREES FAHRENHE IT
1 5.9 5.9 .062 38 1.12 56 260 1150 540
2 6.0 6.1 .063 40 1.14 60 200 1530 440
3 6.0 5.9 .061 38 1.16 61 Z2n 1570 430
4 6.0 5.9 .060 38 1.14 63 200 1620 460
5 5.9 5.9 .062 38 1.15 61 200 1660 450
6 5.8 5.9 .062 37 1.15 56 240 1440 560
9 5.9 5.9 .060 37 1.15 56 280 1540 460

12 5.8 6.0 .Obl 39 1.15 61 210 1760 410
18 5.9 5.9 .060 J7 1.14 61 220 1660 400
24 5.8 5.9 .060 37 1.15 58 250 1720 440
36 5.9 5.9 .062 39 10 15 61 ZItO 1700 390

203 DEGREES FAHRENHEIT
1 6.0 5.7 .062 38 1.15 58 160 1510 440
2 5.9 5.6 .0!)8 34 1.16 73 210 1520 240
3 5.8 5.5 .056 33 1.17 69 190 1630 300
4 5.7 5.7 .060 33 1.17 69 21+0 1500 320
OJ 5.6 5.5 .057 33 1.21 79 140 151t0 220
6 5.7 5.7 .059 34 1.19 78 200 1630 220
9 5.6 5.7 .059 34 1.19 75 150 1410 180

12 5.7 5.6 .057 34 1.20 82 170 1680 180
18 5.6 5.6 .057 34 1.22 83 leO 1600 160
24 5.6 5.6 .059 34 1.19 76 160 1810 190
36 5.6 5.5 .057 32 1023 lI6 200 1700 140
61 5.6 5.5 .057 33 1.23 89 170 1680 90

225 DEGREES fAHRENHE IT
1 5.9 5.8 .059 38 1017 73 18U 1520 320
2 5.8 5.6 .057 35 1.20 76 160 1540 280
3 5.6 5.8 .0!)9 35 1.19 73 150 1390 270
4 5.6 5.6 .p56 32 1.19 75 150 1640 300
5 5.6 5.7 .057 34 1.19 80 170 1780 200
6 5.6 5.6 .P56 34 1.20 78 160 1870 190
9 5.6 5.5 .056 32 1.22 85 200 1680 170

12 5.5 5.5 .057 32 1.23 89 160 1590 150
18 5.4 5.5 .058 32 1.19 80 160 1140 160
24 5.5 5.6 .056 33 1.23 87 18U 1520 140
36 5.6 5.4 .056 32 1.24 89 260 1830 100
61 5.5 5.6 .057 33 1.23 86 170 1540 70

250 DEGREES FAHRENHEIT
1 5.8 5·7 .059 34 1.17 75 170 11t30 350
2 5.7 5.4 .055 31 1.19 77 160 1530 230
3 5.6 5.5 .056 32 1.22 84 150 1570 170
4 5.1+ 5.6 .057 31 1.23 84 150 1660 180
5 5.4 5.6 .056 30 1.23 87 170 1720 200
6 5.4 5.3 .056 28 1.21 85 210 11+80 190
9 5.5 5.4 .055 30 1.23 86 170 1420 140

12 5.4 5.4 .056 30 1.25 92 220 1880 160
18 5.4 5.4 .054 28 1.24 88 200 1610 170
24 5.3 5.4 ,058 31 1.25 88 18 U 1590 150
36 5.4 5.3 ,055 30 1.26 92 230 1600 90
61 5.4 5.5 .055 31 1.23 84 210 1570 eO

290 DEGREES FAHRENHEIT -------- .._--_._-_._--
1 5.5 5.7 .056 33 1.22 86 160 1400 250
2 5.4 5.4 ,056 30 1.24 88 180 1550 200
3 5.4 5.5 .055 31 1.23 86 190 1630 160
4 5.5 5.4 .057 30 1.21 84 16U 1630 220
5 5.3 5.4 .055 30 1.25 90 16° 1650 160
6 5.4 5.4 .054 30 1.25 91 240 1930 160
9 5.5 5.3 .055 31 1.26 90 200 1660 130

12 5.3 5.3 .p56 28 1.25 91 240 1920 150
18 5.2 5.3 .055 28 1.25 87 200 1670 160
24 5." 5.3 ,056 28 1.23 91 230 1690 140
36 5.3 5.4 .056 31 1.25 90 180 1330 50
48 5.4 5.3 .055 30 1.25 86 210 1400 60
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Table 12 - Continued

PERFORMANCE OF
---- RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE;

SAMPLE NUMBER R 21

AGE LENGTH wIDTH DEI" TH wEIGHT SPECIFIC SHORE TEAR TENSILE ElONGATION
GRAV I TV HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCH", GRAMS PPr PSI pERCENT

ORIGINAL
0 S.ll 5.9 .066 48 1.26 61 230 110Q 700

lQQ DEGREES FAHRENHEIT
-~ 5.9 5.9 .064 49 1.25 57 200 117Q 790

2 5.9 5.9 .062 48 1.26 61 18U 105Q 760
3 5.9 5.9 .064 5Q 1.26 58 220 110Q 760
4 5.9 5.9 .Qb7 49 1.25 58 170 1070 750
5 5.9 5.9 .068 50 1.25 56 210 1130 740
6 5.9 5.9 .0&3 48 1.26 57 2QO 1060 720
9 5.9 5.9 .061 49 1.25 60 22Q 109Q 650

12 5.9 5.9 .068 53 1.25 63 21Q 118Q 68Q
18 6.0 6.0 .066 52 1.25 58 180 llQO 710
24 5.9 5.9 .063 50 1.25 58 230 1180 680
36 6.0 6.0 .070 52 1.24 59 230 1190 650

203 DEGREES FAHRENHEIT
1 6.1 6.1 .057 52 1.23 64 16U 950 560
2 6.2 6.3 .071 58 1.21 56 15Q 84Q 580
,3 6.3 6.3 .Q63 56 1.20 56 130 78Q 57Q
4 6.4 6.4 .Q70 59 1.19 56 150 84Q 55Q
5 6.4 6.4 .072 62 1.20 57 17 0 98Q 600
6 6.3 6.4 .074 63 1.2Q 60 140 950 53Q
9 ~.4 6.5 .068 60 1.19 56 130 86Q 490

12 6.5 6.6 .072 65 1.19 57 140 62Q 50Q
-~~~~ 6.7 .072 68 1.17 54 110 770 430

24 6.7 6.8 .067 67 1.16 49 1QO 750 45Q
36 6.7 6.9 .063 66 1.16 51 110 770 420
61 7.0 7.2 .006 88 1.14 49 70 620 330

225 DEGREES FAHRENHE IT
1 6.? 6.3 .073 59 1.20 59 150 940 620
2 6.3 6. 4 .072 61 1.20 56 160 910 530
3 6.4 6. 4 .064 57 1.19 57 100 860 52Q
4 6.3 6.4 .076 62 1.19 57 130 910 49Q
5 6.3 6.3 .Q76 62 1.19 59 13U 93Q 51Q
6 6.4 6.6 .017 67 1.18 52 12U !ISO 48Q
9 6.6 6.7 .077 68 1.18 56 13Q 830 42Q

_-lL ____6.&__-hL .077 71 1017 54 110 770 4~

18 6.9 7.1 .083 82 1.14 53 6n 6QQ 4QQ
24 7.0 7.1 .077 81 1.14 48 90 450 260
36 7.1 7.4 .080 83 1.13 46 6n 52Q 280

_nll-___TE.SLLNiLJU_KCWT I NUtlLJlliE TO EXCESSIVE CHANGE IN PHySICAL CHARACTERISTIcS
250 DEGREEs FAHRENHEIT

__L __ 6--3___ 6.. 3_________QIIL_-----.-6JL ___L..ll 61 140 940 540
2 6.4 6.4 .076 67 1.19 55 130 900 47Q
3 6.5 6.6 .075 65 L18 55 130 87Q 440
4 6.5 6.5 .079 69 1.17 55 130 850 420
5 6.4 6.5 .067 62 1.19 59 140 670 300
6 6.6 6.7 .079 69 1.17 54 25Q 880 420
9 6.6 6.8 .07ll 72 1.17 56 90 780 370

12 6.6 6.8 .067 64 1.17 58 110 9QQ 410
18 6.9 7.1 .074 73 1.15 48 7n 590 ~20
24 7.0 6.9 .081 82 1.15 50 8n 67Q 300

3..6- TESTING DISCONTINUED DIIE TO ExCESSIVE CHANGE IN PHySICAL CHARACTER I STIrS
290 DEGREEs FAHRENHEIT

__~ __ ..L-_._b.~1.L_ 6.4 .Ul6- 62 1. 20 55 140 870 520
2 6.5 6.6 .071 64 1.18 55 130 860 470
3 6.6 6.6 .073 68 1.17 52 120 840 450
4 6.6 6.6 .073 67 1.16 54 9n 840 440
5 6.6 6.6 .080 71 1.16 53 IOU 800 430
6 6.7 6./1 .078 73 1.16 51 140 860 420
9 7.n 7.1 .071 73 1.14 49 7ei 590 350

12 7.0 7.2 .085 81 1.14 48 9n 690 430
18 7.5 7.7 .0'15 96 1.12 46 60 510 27n
24 TESTING DISCONTI'lUFlJ DuE TO EXCESSIVE CHANGE IN PHVSIr.AL CHARACTERISTrr.s
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 22

AGE LENG TH WIDTH DEPTH wEIGHT SPECIFIC SHORE TEAR TENSILE EiONGA nON
GRAvITy HARPNESS sTRENGTH STRENGTH

MONTHS INCHES INCHES INCH", GRAMS PPI PSI PERCENT

ORIGINAL
0 5.9 5,8 ,070 47 1.16 67 290 1760 670

100 DEGREES FAHRENHEIT
1 5.8 5,8 .066 46 1,15 64 240 1700 670
2 5,9 5,9 .073 49 1.15 65 200 1670 700
3 5,8 5,6 .073 48 1.17 65 220 17lQ 650
4 5.9 5.8 .074 48 1.15 65 190 1760 730
5 5,8 5,9 .070 46 1.16 63 200 1560 590
6 5.9 5,9 .075 SO 1.16 64 260 1890 700
9 5,9 5.8 .013 49 1.16 64 260 1860 670

12 5,9 5,9 .072 48 1.15 65 200 1880 610
18 5.9 5,9 .075 52 1.15 63 180 1690 560
24 5.9 5,8 .072 48 1.15 65 190 1930 590
36 5.9 5.9 .066 47 1.15 63 210 1190 530

203 DEGREES FAHRENHEIT
1 6,1 6.1 .071 54 1014 62 19 U 1440 540
2 6.3 6.3 .0!!1 61 1.12 58 16 0 1370 540

-----~--6,3 6.3 .083 64 1.12 56 13U 1350 520
4 6.3 6.4 .082 62 1.11 52 190 1320 520
5 6.4 6,4 .082 63 1.12 54 130 1350 490
6 6,4 6.5 .088 65 1.11 52 160 1210 450
9 6.5 6.6 .090 68 1.11 54 120 1200 470

12 6.6 6.6 .090 67 1.11 50 110 1020 430
18 6.7 6.6 .091 78 1.09 46 110 1210 480
24 6.9 7.1 .094 85 1.09 44 90 940 420
36 7.0 7.1 .088 79 1.09 48 110 1020 380
61 TESTING DISCONTINUED DuE TO ExCESSIVE CHANGE IN PHvSIeAL CHARACTERISTICS

225 DEGREES fAHRENHEIT
1 6,2 6.2 .Oil5 62 1.12 57 190 1450 570
2 6,3 6.3 .087 64 1.12 55 180 1260 550
3 6.4 6.5 .085 66 1.11 55 110 1270 530
4 6.5 6.5 .082 66 1.11 52 130 1160 470
6 6.7 6.8 .091 79 1.09 45 100 1000 450
9 7.0 7.1 .086 75 1.09 52 80 ADO 370

12 7.,1 7.2 .093 81 1.09 48 80 770 430
18 TESTING DISCONTINUED DUE TO EXCESSIVE CHANGE IN PHySIcAL CHARAeTERISTICS

250 DEGREES FAHRENHEIT
1 6.5 6.6 .082 66 1010 58 160 1180 '60
2 7.0 7.1 .087 81 1.09 46 8n 700 430
3 7.4 7.4 .092 93 1.07 43 7n 660 420
4 7.5 7.7 .097 100 1.07 40 70 690 380
5 tLSTING DISCONTINUED DUE TO ExCESSIVE CHANGE IN PHySICAL CHARACTER ISUCS

29 0 DEGREES FAHRENHEIT
1 7.1 7.1 .082 62 1.09 45 90 620 5?0
2 8,1 8.0 .098 122 1.08 31 6" 370 430
3 TESTING OISCONTI"'UEO DUE TO EXCESSIVE CHANGE IN PHVSlcAL CHARACTERISTICS
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

ORIGINAL
Q 5.Cl 5.9 .075 58 56 160 1560 740

100 DEGREES FAHRENHEIT
1. 5. 'L. ..5.'L_ ..Q14~_.3.-6_. .h32 _55~...~_..l20 ... 1490 ... UO
2 5.9 5.9 .081 60 1.32 54 100 1440 730
3 .5 ..9._5.e __ L 0.eZ.___ftL_.~~_4__. 54 12 0 .--------l5.1Q. ...ll!L.....~
4 5.9 5.9 ,063 61 1.32 54' 110 1500 750
.5 ... _.._5 .. 't . ._5_•.9 .....076__.58 1.32 54 110 1530 760
6 5.9 5.9 ,083 60 1.33 53 150 1450 730
9 5.95,9,076 5~ 1._32. _ 54 ..1_4 0 1'+4(171+.0_

12 5.9 5.9 .083 61 1.31 54 110 1370 730
.185•.9 _~0_. __L Oll.2. .-6l_____ l.3 L __.. _5.5. 11 0 16'O"O__. ~6D.. _
24 5.9 5.9 ,077 59 1.32 53 14U 1510 760
36 5,9 5.9 .Cel2 63 1.32 53 )15u 1300 710

203 CEGREES FAHRENHEIT
L . b. 0 _ 6.._0_ .-'018. ._6 a 1. 3a 46 140 ~ 1a1l _
2 6.0 6.1 ,077 62 1.29 43 15U 1070 790

_. ..3. ~..J_.n6 ..~__LO.19 65 1.28 42 140 -----l.Q.DL ~ _
4 c.l 6.1 .083 66 1.28 42 170 1060 730
5 6.1 6.2 ,085 67 1.28 42 140 980 780

5 6.2 6.2 ,086 71 1.26 36 140 920 800
6 6.4 6.2,086 76 lC-'.c.;;2~4---_;:3c=0---_;:1~OnO----!.7_':2~0---+7~70~--

~--9-' 6.b 6.6 ,085 80 1.21 30 100 480 620
12 b. 5 6.6, O::;-;8~5~_~78~__-i-l-,-,.2<-;3~--_:3~3~-----.7i_';no_· __---:4~8~0 (,80

----IT-·-i-.o 6.9 ,092 99 1.17 22 60 390 580
24 7.1 6.8 ,100 104 1.17 19 5n 320 510

250 DEGREES FAHRENHEIT
1 6.1 6.3 ,089 71 1.27 35 130 830 860
2 6.3 6.3 ,094 78 1.24 32 lOU 730 810
3 6.4 6.4 ,082 72 1.23 30 lOU 620 790
4 6.4 6.6 .01'\7 78 1.22 27 8n 580 770
5 b.4 6.5 .086 78 1.23 30 9n 610 820
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPL.E NUMBER R 24

AGE L.ENGTH WIDTH DEPTH wEIGHT SPECIFIC SHORE TEAR TENSIL.E EIONGAnON
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHEi! GRAMS PPI PSI pERCENT

ORIGINAL.
0 5.9 5.9 .082 51 1.14 60 330 ) 630 650

100 DEGREES FAHRENHEIT
1 5.8 5.9 .086 54 10 14 56 30U 1740 660
2 5.9 5.9 .076 51 1.14 57 31':' 1640 640
3 5.9 5.9 .083 52 1.15 58 33 11 1720 730
4 5.9 5.9 .083 52 1.14 59 30':' 1760 650
5 5.9 5.9 .078 52 1.15 58 31 U 1820 660
6 5.9 5.9 .083 53 1.15 59 34':' 1850 620
9 5.9 5.9 .085 54 1.14 59 34':' 1740 560

12 5.9 5.9 .078 51 1.14 60 31U 1740 600
18 5.9 5.9 .091 59 1.14 60 250 1810 540
24 5.9 5.9 .078 51 1.14 61 33\1 1760 520
36 6.0 6.0 .081 5,+ 1.14 61 260 1770 1t70

203 DEGREES FAHRENHE IT
1 6.3 6.4 .C85 64 1.12 58 130 1210 340
2 6.1t 6.5 .063 68 1.10 55 120 1150 290
3 6.6 6.6 .081t 70 1.11 58 120 950 240
4 6.7 6.7 .096 77 1.10 56 120 920 230
5 6.6 6.7 .096 80 1.10 56

l~a
890 240

6 7.0 6.9 .090 78 1.09 54 920 230
9 7.1 7~1 ,098 88 1.08 54 60 690 160

12 7.4 7.4 ,094 92 1.08 55 60 680 160
18 7.1t 7.3 ,100 97 1.0e 53 6n 640 150
24 7.6 7.7 .101 108 1.07 50 5n 500 130
36 7.6 7.7 .096 97 1.07 52 40 ;30 110
61 TESTING DISCONTINUED DUE TO EXCESSIVE CHANGE IN PHySIcAL. CHARACTER 1ST IC'S

225 DEGREES FAHRENHE IT
1 6.6 6.4 .085 66 1.11 57 litO 1150 290
2 6.6 6.5 ,097 78 1.10 55 12U 101t0 270
3 6.8 6.9 ,Oll8 77 1.09 55 90 800 220
4 7.0 6.9 .096 81t 1.09 53 9n 850 220
5 7.1 7.0 .097 89 1.08 53 7n 790 220
6 7.6 7.4 .093 97 1.07 49 50 590 190
9 TESTING DISCONTINUED DuE TO EXCESSIVE CHANGE IN PHySICAL. CHARACTER I STICS

250 DEGREES FAHRENHE IT
1 7.0 6.9 .087 76 1.09 55 IOU 880 240
2 7.3 7.1 .094 90 1.07 53 6n 150 US
3 7.4 7.5 ,100 99 1.07 53 6n 520 17
4 7.6 7.6 .096 98 1.07 52 ItO 590 180
5 7.5 7.8 .100 105 1.06 Sit 50 560 180
6 TESTING DISCONTINUED DUE TO ExCESSIVE CHANGE IN PHySICAL. CHARACTER UTIcS

290 DEGREES FAHRENHEIT
1 7.1 7.2 .094 87 1.08 57 7n 680 220
2 7.8 7.6 ,099 104 1.07 1t9 50 Iteo 180
3 TESTING DISCONTINUED DUE TO ExCESSIVE CHANGE IN PHySICAL CHARAC TER UTI CS
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 27

AGE:: LE~GTH WIDTH DEPTH WEIGHT SPECIFIC SHORE TEAR TENSILE ELONGAT!ON
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INChE~ GRAMS PPI PSI pERCENT

ORIGINAL
0 5.8 5.e 0102 68 1.31 72 120 2140 150

100 DEGREEs FAHRENHE IT
1 5.8 5.6 .08e 64 1.31 68 110 2220 150
2 5.8 5.8 .088 63 1.31 70 en 2100 180
3 5.d 5.8 .095 68 1.32 70 100 1690 130
4 5.8 5.8 .088 63 1.31 71 100 1860 100
5 5./\ 5.8 .Ob5 61 1.32 73 9'; 2210 130
6 5.8 5.8 .090 64 1.32 72 130 2200 130
9 5.9 5.8 .091 66 1.32 67 120 1740 110

12 5.8 5.8 .093 67 1.31 70 120 1680 120
18 5.8 5.9 .Ob7 63 1.32 69 100 1890 110
24 5.8 5.8 .092 66 1.31 71 120 1710 110
36 5.8 5.8 .093 67 1,32 73 110 2410 130

203 DEGREES FAHRENHEIT
1 5.8 5.8 .093 66 1.33 . 77 110 1750 120
2 5.7 5,8 .090 67 1.38 81 420 2720 40
3 SAMPLE TOO Be ITTLr To ALLOW QuANTI TATI vE EVALUATIoN TESU NG DISCONT! NUED

225 DEGREEs FAHRENHE IT
1 5,7 5.e .085 61 1.36 92 300 2490 70
2 SAMPLE TOO BRITTLE To ALLOW QUANTITATIVE EVALUATION TESTING o! SCONTtNUED

250 DEGREEs FAHRENHEIT
1 SAMPLE TOO BRITTLE TO ALLOW QUANTITATIVE EVALUATION TESTING 01 SCONTr NUED

290 DEGREES FAHRENHEIT
1 SAMPLE TOO BRITTLE TO ALLOW QUANTITATIVE EVALUATION TEST! NG DISCONTINUED
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 28

AGE LENGTH WIDTH DEPTH WEIGHT SPECIFIC SHORE TEAR TENSILE ELONGA TI ON
GRAVITY HARDNESS STRENGTH STRENGTH

MONTHS INCHES INCHES INCHE" GRAMS PPI PSI PERCENT

ORIGINAL
litO0 5.7 5.7 .098 63 1.32 69 2010 230

100 DEGREES fAHRENHE IT
1 5.8 5.8 .090 61t 1.30 6S lOU 1790 220
2 5.8 5.8 .095 68 1.30 63 11U 1650 210
3 5.7 5.8 .094 66 1.32 63 11U 1820 220
It 5.7 5.8 .093 65 1.31 63 1ltU 1960 190
5 5.6 5.8 .095 65 1.32 61t 120 1960 21t0
6 5.7 5.7 .098 65 1.32 65 220 1860 21t0
9 5.6 5.6 .094 67 1.31 65 210 q20 200

12 5.7 5.8 .093 66 1.31 66 150 1870 200
16 5.8 5.6 .091 65 1.32 62 160 2040 210
21t 5.7 5.7 .093 66 1.31 64 170 1960 2itO
36 5.7 5.8 .095 67 1.32 67 leO 2040 190

203 DEGREES FAHRENHEIT
1 5.6 5.8 .095 66 1.33 76 litO 1230 140
2 5.6 5.7 .067 63 1.38 76 1t3U 2320 10
3 SAMPLE TOO BR ITTLE To ALLow QUANTITATIVE EVALUATIoN TESTrNG DISCONUNUED

225 DEGREES FAHRENHEIT
1 5.7 5.5 .090 66 1.37 66 3itU 1710 50
2 SAMPLE TOO BRITTLE TO ALLOW QUANTI TATIVE EVALUATION TESTING DI SCONTI NUED

250 DEGREEs FAHRENHE IT
1 SAMPLE TOO BRITTLE. TO ALLOW QUANTITATIVE EVALUATION TESTI NG DISCONTINUED

290 DEGREES FAHRENHEIT
1 SAMPLE TOO BRITTLE TO ALLOW QUANTITATIvE EVALUATION TESTING DISCONTINUED
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE
------~---~--- -~~~

--'-'---~-"-"---.

SAMPLE NUMBER R 29

AGE LENGTH ,,10TH [;[ PTH wEIGrlT SPECIFIC SHORE TEAR TENSILE EI.ONGATION
GRAVITY H~.RDNES~ STRENGTH --llRE.N~R~~ .._ ~ __ --

MONTHS INCHES INCHES IN(;f,F~ GRAMS PPI PSI pERCENT

ORIGINAL
0 5.,11 5.8 • P76 48 1.13 61 260 2560 610

100 DEGREES FAHRENHEIT
1 5.7 5.8 .076 47 1.13 63 2S0 2020 ._5Mt
2 5.8 5.9 ,017 46 1013 64 260 1990 590
3 5.8 5,9 ,D7e 48 1.14 65 270 2080 510
4 5.9 5.8 ,017 46 1,13 65 250 2080 610
5 5,9 5,9 ,018 48 1,14 ~5 260 2090 610
6 5./\ 5.9 ,075 47 1,14 65 zeo 2150 600
9 5.9 5.9 ,07B 49 1,13 64 ~~_____.__201&_~~ __~_._ _55.CL

12 5.9 5.9 ,074 48 1,13 64 240 216(1 590
18 5.9 5,9 , Q1L_..____ 't9 1,13 6-'+______ ~o~~_ ~ ~ 2160 JI-.10
24 5.9 5.9 ,017 49 1.13 64 240 2060 570
36 5,9 5.9 ,07B 49 1,1.3 65 250 2090 570

203 DEGREES FAHRENHEIT
1 6.0 6 , 0 _.____.J1IHL____5Z 1,13 ______6L- ______3-Q~_~ 1980 'L90 ~~

2 6.1 6.1 ,080 53 1,12 63 260 1870 540
3 6.1 6,1 ,O'iL- 54 1,13 63 2.2~~ _ 11l~L __ ~~ _UO- __
4 6.1 6.1 ,Ooll 53 1.12 63 250 ·1840 530
5 6,1 6,1 ,081 54 1,12 66 leO 1700 450
6 6.2 6.1 ,082 54 1.12 65 260 1690 490
9 6,1 6,1 ,Ob2 55 1,12 66 ~ _____ lllO _--"-6O""~

12 6.2 6.2 .081 55 1 011 64 200 1870 470
18 6.3 6.2 ,083 58 1,11 63 220 l.a5JL-_~__~___
24 6.3 6.2 ,085 59 loll 63 180 1740 410
3h 6.2 6,2 ,081 56 1,12 65 210 179(\ 390
61 6.5 6.4 ,086 64 1.10 65 150 1470 310

225 DEGREES FAHRENHEIT ,-------_._---
1 6.1 6.1 ,080 53 loll 64 230 1770 490
2 6.1 6.1 ,081 55 1,12 62 230 ~--lA511~_ A8!L __ ~

3 6.2 6.1 ,ObO 55 1012 64 leu 1740 450
4 6,2 6,1 .082 55 1.12 63 19U 1820 480
5 6.2 6.2 ,081 54 loll 64 200 1910 480
6 h,3 6,2 ,0133 58 1.11 63 17D 1820 113.0..___
9 6.3 6.3 ,082 58 1.11 65 250 1700 400

12 --'uJ_~----------O8' 58 I,ll 64 16U l111Q_______ ~.Q_-

18 6.4 6.3 ,085 62 1,11 61 14U 1690 360
24 6.4 6.3 ,084 61 1.10 65 15U 162" 370
36 t-.5 6.4 ,085 63 1.10 63 200 1450 310
61 7,4 7.2 ,100 94 1.07 51 60 640 ._llL ___

250 DEGREEs FAHRENHEIT
1 6.2 6. 1 ,082 C·5 loi1 64 210 l..a.ll-C..-____ UD....____
2 6.2 6.2 ,081 55 1.11 65 210 1770 460
3 6.3 6,2 ,081 56 1,10 62 18U 1790 450
4 6.2 6.2 ,003 56 1.11 65 180 1850 420
5 6.2 6,2 .082 56 1,11 66 19U 1900 UCL_~___
6 6.3 6.3 ,083 o;~ 1.11 65 230 179lJ 400•. ,
9 6.3 ~___--->Jl~ 60 1,11 62 15 U _li6lL _____ ~...3.50_ . ~

12 6.3 6.3 ,083 58 loll 65 ISO 1820 420
18 6.3 6.3 ,084 59 1.11 61 150 1770 350
24 6.4 6.3 .062 60 1.11 64 14U 1570 310

----~-- __ 1>.~,8~_______.n. 7 ,O'il-~ 73 .-LJ19___~ __~~ .-1OU_____ ~a3D_ 220
b1 TESTING DISCONTINUFJ:'I DUE TO EXCESSIVE CHANGE IN PHySICAL CHARACTER I STIrS

~~L9Jj DJ:GREESfAHRffitlUJ'_.~
~ ~-----~-----------

- ---_.._.-----_._--

1 6.2 6.2 ,061 56 1.11 65 16U 1760 470
2 6.3 6,2 .08<: 57 loll 64 15U li.1.Ii.-__ 420
3 6.3 6.3 .083 57 1.11 63 15U 1150 450

___4 __~3____~~_____n~2____._29 1,10 ~_____16Q__ J.UO___ ~ ~ 4.2.U_
5 6.3 6.3 .1)83 59 1.11 65 170 171(; 390
6 6.11 6.4 ,('64 60 1 DO 63 220 -UJlJL-_ ..1a.O_
9 6.5 6. 4 ,086 63 1.10 63 14U 1560 360

12 6 4 6. 4 ,GIn 61 1.10 65 l"U 1640 '6~
Ie 6.6 6.6 ,086 65 1.10 64 200 1460 300
,4 ~~I\ ,G09 --.-----lSL 1,09 U~~____~l.L__ ~lJ.29~~ __ _2!tD~
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

~AMPLE NUMBER P 30

AGE LENGTH WIDTH DEPTH. wEIGHT SP!::CIFIC St<ORE TEAR TENSILE F"IONGATTON
____________________--'l.GR"'A"-VLILTuY'---cH"'A"'R./J.OllNLE»-S"-S--,S:LTu:RUoE",N",G'JeTJ"LH --SiBL~IlL- _

MONTHS INCHES INCHES INChF" GRAMS PRI PSI pERCENT

630128C

12U 1381") 650
12U 1330 630

l'!U 1380 480
17U 1380 510
14U 1410 500
11'0 1350 490
nO 1560 470
1(\0 152(\ ~-
190 1660 490
14U 1620 440
If-U 154C 420
160 1540 410
240 1520 370
13U 133° 320

210 1460 ______.-6..011.._.__
210 1440 560
210 147n 560
140 1480 540
1'10 ~.5.5.Jl...._~._

230 1500 470
150 lAM 1t30
170 162(1 430
16 0 1590 420
160 1540 420
150 111 0 31.0.
110 1160 330

220 1300 640
210 1300 610
170 1370 570
18U 1390 .22.L_.
17U 1340 530
230 1350 520
150 1420 450
180 1511) 450
180 1490 470
160 1450 4~_

11U 1030 370
"0 930 290

140 1340 ~bA(L

160 1320 680
13U 1290 600

17U

15 U 1420 330

----l1Q___----l.ItJl.Q.._. 50 Q__
I!U 1300 420

--'LL..__~~---~~--~15~0"---------.l.3..LO- ~__
220 1370 460
160 1368 430

ORIGINAL
Q 5.8 5.A .075 48 1.16 63

100 DEGREES FAHRENHEIT
1 5.8 5.8 .074 48 1.16 60
2 5.8 5.9 .077 49 1.16 61
3 5.8 5.B .074 48 1.16 62
4 5.8 5.9 .076 48 1.16 61
5 5.8 5.9 .074 48 1.17 61
& 5.8 5.8 .07'1 48 1.17 59
9 5.S 5.8 .074 4/1 1.16 58

12 5.8 5.8 .076 49 1.16 59
18 5./\ 5.9 .078 49 1.16 '19
24 5.8 5.8 .073 48 1.16 58
36 5.8 5.8 .075 48 1.16 60

203 DEGREES FAHRENHEIT
1 '1.9 5.9 .076 49 1016 62
2 5.9 5.9 .C7e 50 1.15 60
3 5.C! 5.9 .078 51 1016 61
4 5.9 5.9 .07'/ 49 1.16 59
5 5.9 !i.9 .076 40 1017 62
6 5.9 5.9 .075 49 1.16 61
9 5.9 5.9 .075 49 1.16 60

12 5.8 5.8 ,076 48 1.17 63
18 5.9 5.9 .075 49 1.16 60
24 5.9 5.9 .016 50 1.16 58
36 5.B 5.8 .073 47 L17 63
61 5.9 5.9 ,077 51 1.16 63

222 DEGREES F"AHRENHEIT
5.9 5.9 ,li7b 51 1.1 1f 61

2 5.9 6.0 .078 50 1.15 59
3 5.9 5.'1 ,017 50 1.16 59
4 5.9 5.9 .077 49 1.17. 59
5 5.8 5.9 .u77 48 1.16 61
(, 5.9 5.9 .n77 51 1.16 60
9 5.9 5.8 ,077 49 1.17 62

12 5.8 5.8 .076 48 L17 64
18 5.9 5.9 .076 50 1.16 65
24 5.9 5.9 .076 50 1.17 63
36 5.8 5./\ .076 49 1.17 62
b1 6.0 5.9 .079 53 1.16 64

250 DEGREES FAHRENHEIT
) 5.9 5.9 .078 sn 1.If. 59
2 5.9 5.9 .078 50 1.16 58
3 5.9 5.9 .075 49 1.15 58
4 5.9 5.8 .076 49 1.17 58
5 5.8 5.8 .076 48 L17 61
& 5.9 5.8 ,078 49 1.16 57

. ___L 5.8 5.8 .0016. _.. 41L 1.J1..____ .5.L
12 5.7 5.7 ,014 47 1.18 62
18 5.8 5.8 ,01& 48 1.18 61
24 5.8 5.8 ,016 49 1.17 58

_--.--3.6--. __ !i.e 5.8 ---o-QI9._ 50 -------.l.~_.,_ 6.l
61 6.0 6.0 ,079 54 1.16 57

~DEGREES~_.. ___________n

1 5.9 6.0 ,0·75 50 1.16 58
2 5,9 5,9 ,079 51 1.16 55
3 5.9 5.9 ,017 50 1.16 54
4 5.C! 5.8 ,076 50 1.16 56
5 5.9 5.8 .077 49 1.16 59
6 5.9 5,9 ,078 50 1.16 56
9 5.9 5.B ,076 49 1,17 55

12 5.8 5.7 .073 47 1,18 59
18 5.1.\ 5.8 .075 49 1.17 62
24 5.6 5.7 ,U75 48 1.18 59
36 6.1 6.0 ,018 55 1.15 55
48 6,1 6,1 .OBl 57 1,15 54
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Table 12 - Continued

PERFORMANCE OF
RUBBER MATERIALS

STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 32

AGE LE.NGTH

MONTHS INCHES

W!DTH DEPTH ~EIGHT

INCHES INCHE~ GRAMS

SPECIFIC
GRAVITY

SI-IORE
I-IARDNESS

TEAR
STRENGTH

PPI

TENSILE
STRENGTH

PSI

ELONGATION

PERCENT

56 1.25 67 flo 97Q lea

58 1.26 65 60 930 90
55 l.2f> 67 40 990 160
~4 1.26 69 50 1000 zoo
57 1.26 71 70 1120 140
54 1.26 67 70 950 160
56 1.26 61 60 980 130

56 1.26 69 40 630 120
53 1.26 73 60 1020 110
53 1.27 72 60 890 100
53 1.27 70 60 770 100
55 1.28 70 50 770 100
53 1.29 -"Ill- 50 6110 70
48 1.30 79 9" 700 SQ

5:~ 1.27 71 60 830 80
53 1. ?7 72 50 700 110
53 1.27 71 50 640 110
52 1.27 70 50 710 120
50 1.28 71 Sri 550 80
53 1.29 69 60 730 70
'13 1.31 71 70 420 50

53 1.26 60 4" 680 120
51 JL29__~ " L ~_6JL --6.aD -.9-"0 _
53 1.29 69 50 610 80

_52 __~~.3Q__~_7~___ __ .-6ii_~_ __ ~--551) ~ ~_ _ _ __lJL_~__ ~ ~

47 1.32 71 50 350 30
ALLOW QUANT IT AU yE EYALlIAT IoN TESTI NG 0 TSCONuNUEIL

.Qljl

.019

.n16

.Q15

.o~?

.074

6 ~.9 5.9
9 5.9 5.8

12 5.8 5.9
18 ~.9 5.~

3 '.8 5.9 .073
6 5.9 5.8 .077

3 5.9 5.~ .O~O

6 ~.8 5.9 .alb
9 5.~ 5.9 .075

1, 5.8 5.~ .Q77

i~Q DEGREES FAHRENHEIT
3 5.r. 5.9

30 5.9 5.~

ZQ3 DEGREES FAHRENHEIT

ORIGINAL
o 5./\ 5.9

18 ~.~ 5.7 .019
___~~_~~~ ~---LU.19

55 5.~ 5.7 .014
22~ ~EGREES FAHRENHEIT

9 5.! 5.7 .u7"
l. 2 ~ __L5~.=-7_-'.LCO_'7'-"3'_____-:"-"-__~~---_':_''------~---~c'L.---~'-''-'''-----
Ie 5.8 5.7 .ull

~ 3_o 5--'-"1__~~_-'.'_'O_'7'_'Q'___~~__~_"_' ~'____ "_'L ~""_ ____'_''____ _

55 5.6 5.6 .069
,5C DEGRfE5 FAHRENHEIT

~ 5.~ 5.~ .074
_~_ 5 • i ~ 5~c'" __.~7L_

9 5.6 5.7 .079
U 5.£> 2.7 _.078
18 5.7 5.6 .072
30 SAMPLE TOO BRITTLE To

290 DEGREES FAHRENHEIT
__~_~] 5.7~__-"'4'-"9'------__I"_'.'-'2....9L· .L5:L9 ---"3'l.!o -.J2....6...0L- 6,.,0" _

6 5.6 5.4 .070 44 1.32 62 30 160 15
____----!1 5~__~~_______L0~'I.J.5_-:c---'2c_:7'-:---:-"-1~.=-20"'-::--:~~7:"'0---~4'-'0"----_.1..1JL 10

18 SA~PLE TOO BRITTLE To ALLOW QUANTITATIVE EVALUATION TESTING DISCONTINUED
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Table 13

RUBBER MATERIALS - 20 PERCENT STRAIN
WATER AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 7

AGE THICKNESS SHORE TFNSILE ELONGATION TENSION
_. .__.. ... __.__...... HA.B D_Nf-S-S. __~ I.8J.ti~JJ:L_ .. .. . 5.IT_

MONTHS INCHES PSI PERC~NT PERCENT

ORIr,INAL NO STRAIN
__---..0-__ ....-!..o.a~_ . ...__..J;_'±-__._.._...J._~~CL ._~_Q.. . __...Q._..._
ORI~INAL, 20 PERCENT STRAIN, STANDARD ATMOSPHERE

_1___ •Q89b'L 1990 _!t_.lO .. __ .8
Ion DEGREES FAHRENhfIT

_.1 ~ 090 62____ ~O}Q _42_0 16
'- .086 63 2G80 450 29

__ -3.. -'..a..a8 .__ . .__ -..6.L ?..Q1.O". __._._.A20_. 32 .
6 .084 63 1980 440 19

______12 _. ... _._~ 081 63 ! 97 0 ._.."t .!2Q _27 __ ..
17 .081 61 ~9~0 480 33

. 2ft___ __ ._Qe~__ __ . QJ__ . __J.9JtO. 't1Q ,___ ___?:J _
20; DEGRFES FAHRENHFIT

. ..1 !lr"-~ ._..91.. ~l?..!L_ 40_0_. ~_·L __
2 .083 64 ~140 370 57
3 .0~n63 ~070 31.0 62
6 .082 61 20~0 380 68

1? • G89 62 20? 0 _ 360 65
17 .085 60 ~030 380 74
20 .084 60 1970 360 79

2i~·---n-EGkfES--FAH-P.'E~!H·E·i·T -----.---- ... ------ --..------_.-------.--.--. ---.--- - .-
1 .O~1 64 ~lAO ~80 53
2 .084 63 21 1 0 380 56
.3 .083 6.3_?lQQ__ __X7.Q_ 63
6 .084 61 ~OfO 310 71

_. JL_ ...!.(HtL ._.._.._Q! ._. __ ~ 9_~.Q .__~4j} ._?2__.._
17 .089 60 ~830 330 A3
20 .092 60 1840 310 89

25 () ---n EGREES .fA HRENH~' IT- -- -.

1 .084 64 ~270 350 58
2 .G75 64 '~4-40 330-~--··---------- 6Q

___ . l..__..._ •.Q~Q_ .9_~_. ~170 320 66
6 .090 62 -2Yio--·---------·---z-eo--·-----··--7S---

.1.2._ .09.?.t:l.4 c160 270 70
17 .090 62 ~83G 250 87
20 .092 64 1870 260 92

29n DEGREES FAHP,ENHfrT
1 • (l F\ 8 62 t: 2 f,O_~..5.Q ..__._., _7_L ..._..----. ----T- ~o7'6--6'3-.'_.' -(''4 f:O-----_· - 330 73

3 .086 63 cO~O 300 74
6 .087 64 t:060 250 75

17 .086 64 19uO 230 81
17 .086 62 20 uO 250 88
20.065 Q4_ 188_0_ .. 24083
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Table 13 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
WATER AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 20

AGE

MONTHS

THICKNESS SHORE TENSIL~ ELONGATION TENSION
._.JiARllNESS STRENGIH SET

INCHE~ PSI PERCENT PERCFNT

B

76
IH
68
81
84
82
~3

66
70
68
77
R3
88
84

.74
75
75
77
81
87
81

6.5
65
67
72
B3
IH
.83. _

... 0.

3..30
320
-'.10
270
.25.0_ ....
260
250

290
280

..~.1.0_ ._
240
22.0
240

.. 230

~53Q

1610
J5_4(L
~430

1340
1510
~560

1..61::'0. _. ~~Q
1540 260

_ 1_5102 f- Q .
15uO 240
14.20. _.20.0._
14BO 220

_..!5'±Q __ _230_ .,..

ORIGINAL NO STRAIN
____.-1L --.1l6.2- __. . __.61_ ...~63.Q.-....-_---'±7.0.
ORIGINAL, 20 PERCENT STRAIN, STANDftRD ATMOSPHERE
_ ... _.L. 06357. 16.UQ .470

100 DEGREES FAHRENHEIT
. _........L._.. . .. 06.2. 571690 5.0Q.. 24

2 .063 56 1680 470 28
.. 3.... . ..a..O..6..l.. . __..5.6... .._.:'1..:I..(L__ .__. .it2.D_. .2.4._

6 .062 55 1680 440 28
---__._.l.2._ __06L __ 55__ 1750. 470 36

17 .061 56 17BO 460 52
_.2.0..... ... _.0.61.. ...58!84.D._ . 4.10. 28

20~ nEGREES FAHRENHFIT
1_ ,.0.5..2. .__....6.0. _-!~f. Q . . ~.Q.Q.._ .. __ .
2 .059 60 17 uO 320

__ 3. __ 05.9. .._60 1690_ 3.10
6 .059 62 17uO 290

__._12.... . .....05.9._ ....6.3. ..11!:'Q. ~ 7 0
1~ .059 60 1610 260

_._--2Jl_ . ....•J16J2..._._ ....6...1.... . __.11~JL._._ __.nCL__ .. .
22~ DEGREES FAHRENHEIT

L ..0.57.65 l7~O_

2 .059 65 1640
.. 3.. _ .0.59 6.4 l~?O

6 .059 59 1570
___. __ -12 ._ ..•.115..9_. .. _._ .1l.:L._ .. .152(L._

17 .058 63 1560
.____ .2..0_.. .. .1160.. 63. 157 Q.
250 nEGREES FAhPENHFIT

_...._ ..1.... __ ..• 058. .. _b c:;
? .057 66

..._ .._.---3.__.. __.._,-.Q51L. ._.. . ...6.6._
6 .057 61

12 ._0.0..5..8 _.0.4
~7 .059 60
20. .05t>_ 67

~9n DEGRFES FAHPENHrIT
____..L_ _..~_Q5.1 __ 6.':- "'.'

? .058 66
_____. __...L .._ .• 057.... 66

6 .050 63
______ll__ .__.__. -LOS_L .. . ..6 ~ _

17 .057 be-
___......40- __._..~J..~. __•__ ......6.2
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Table 13 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
WATER AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 29

•
ELONGATION TENSION

SET
PERCENT PERCENT!NCHE~

AGE THICKNE~S SHORE TENSILt
HARDNESS STR(NGTH

PSIMONTHS

10

ORlr.INAL NO STRAI~

____..__ 11_. ._..._·jn~ .. _ pl. 29 Q.Q... __ .' .__.. Q.Z~L_._. ._._....ll. .
ORlrINAL, 20 PERCt~T STRAIN, STANDARD ATMOSPHERE

_L _ .012 5° !97Q 57f)
Ion DEGREES FAHRENHEIT
l~O726122 ~l 0 62.Y 28.
2 .072 61 ~250 5~0 45

__~~ ._~.Q.IL_ __.., _.._.9.Q.._.. _ _cl~_Q._ _ .__.2..6..Q.__..__ ._ !LL_.
6 .070 59 ~160 590 35

.. 12 .Q7~ .61 212ll . ?]O_.. _?2
17 .068 61 ~140 580 68

__.._.2_Q_ '_.OJ'961 ~J ~9 _.__ ?_9Jl__ ~8.
20Q DEGREES FAHPENHEIT

1 .072 6f 20 1 0 460 68
----·-2·--·---:071··--·····---·-6T·····-·--··~-i6o---·····--5·Z0·-------sA"-·

_____. __3_ .074 64 20 l !0 44_Q J7
6 .074 58 1980 480 74

. J2 _.070 59 19?0_'t.20__79
17 .074 58 1870 440 91

___. ..2 0_. .._ .•Jl7.~L...?9_. __.. }_8 ?9. _. '±J!.9. ._..__.. J\6
22S DEGREES FAhPENHFIT

t .070 62 .. 2190 550 58
2 .069 62 2170 510 60

-_ .... --- .g- :~~+ ·~~f~~~-·-·· ---~;~-12--
12 .078 57 1430 350 98---Cr----: 08 0·····----···-5·f--··--- T330-------3-:~-6-·--·---·-·1 06'-

20 .077 56 1220 320 101
-2-5n~----UE-GREl-s~--'-·-F-AHp·EN HE-fT~ ._-- --,-"-,----,--,. _.. -~

1 .071 62 2180 490 63
------;r-------~o-iT-- 61 ···-·ZCf3Cj"----460------- ---·fl--

3 .074 61 ~830 390 78----(;-----. -:07"2---··--··---59-···----TI~ro--·-- ---350·-···--- .... ··-ffq'·'··
12 .073 61 1540 300 81

'--' -·--T7-·-·--~-077 - -57 12fo 290 100
20 .075 61 ~330 290 96

--296-nTGREESF AhRnJHt:f T
1 .072 62 2120 460 70----- i------.rfib--- -·---60·-·----!s-i1r·--·--··-42"O·-----··-Aa··
3 .083 61 1760 380 84

----------6---··- ~oii- -61"T610 -job--·----- 91

12 .076 61 14]0 280 104
--- ---T7-- ·-~-b8j 59 1 1f.6 -260- 113
_____2_Q ._!-_QTL __ .. .. _C?l.. .Jl~!.!L .. _24JL !J.~ __
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Table 13 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
WATER AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 30

I NOlES

AGE

MONTHS

THICKNESS SHORE TENSILE ELONGATION TENSION
HAenNESSsTRtRG_TH_ __S.EL_

PSI PERCENT PERCENT

14
7S
76
85
80
97
8.8

420 10
440 70
4~_Q 74
370 82

_ __ .. 3J+.Q. __.__ . 81 _
330 87

_~2(l_ _.90

l030
J950
195Q
179C
_!.Q~.O_

~640

.. J6'70

ORI~INAL NO STRAIN
____-1L. -a..O.llL. M 15_'UL.. -6..4JL .D _

ORIr,INAL, 20 PERCENT STRAIN, STANDARD ATMOSPHERE -
_________L !f_D27 .63 161U__ 590 .. 19_

10n DEGREES FAHRENHEIT
________L__ _ _..JQ.17 _. __ 64- .___174'0 590_____ 26

2 .076 64 1670 580 35
____L __._.__.JLll Q.3 Lb.8_0-__. -2.81L ..15. _

6 .075 62 1620 560 28
__ 12_. .076 _. __ 63 1680_5.60____ 44

17 .076 62 1690 540 58
____2_0 .014_.63 . 1690.5.10 5_5

20Q DEGREES FAHRENHEIT
-__--L- '-0.6_9- ..5_9 ._lJ)J~.Q . ~_Q.1L .__5_.b _

2 .070 64 2020 450 61
_________3______.0716.0___ __ ~OJO__ ___ 50_0_____ .. 72 __

6 .073 63 1940 420 74
_______12.._ •.D..7462 1850 t+ 10 13

17 .072 61 1790 380 ~5

_. ,_0._ .. .Q_ll ._._6.2 ..!J~_O ...J_8JL.. ..8.4 _
22~ DEGREES FAHRENHFIT

1 .071 6&
2 .071 67
3.D70 61
6 .075 62

_. ..1.2_ . •_0 L4 ._. __. __ ._.__65 ...
17 .075 63
20.Q72__65

25n DEGREES FAhPENHEIT
. 1 !069 65 1870 460 71_

2 .071 65 1770 440 76
... . :L__ . .LQ1.2 . .._.6_5 !9.4Q_. ..__ ~Q_Q . l~L _

6 .074 62 ~630 37u A.5
12 _,OT3___ __64 . __ ~530._3.20__ 81
17 .074 60 1480 340 98

_Z'l _ .07562 1'+50 :310 87
29~ DEGREES FAHRENHEIT

___ .L .. __ ._....! Oli .. _fl.~L_._. ~e~.o '!9 Q__
? .073 65 1790 430

__3_ _,072 _ __65 !570_~60
6 .072 62 1640 340

._ 12 .0.1.3 _64 ~Q6Q___ _ __320 _
17 .074 60 1550 j30

..__._ .. 20 .. .. 072 .6~ J5.1032.0..
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Table 13 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
WATER AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 34

AGE

MONTHS

THICKNES~

INCHEt>

_. ...•' .~. _.- ,-.. , .. ' -. '.'--." ._....- .. ,--- ..-..'._..•.- ,.~.. -". .... .".... _.._--,......•....._••... , .._...

SHORE TENSILE ELONGATION TENSION
HARDNESS ~TRfNG1H SET

PSI PERCENT PERCENT

....0

10

20
21

......._.~8
16
30
29

260 73
13.0. 101

90 98
9.1tAt'!TITA TIVJ._~ VA.LUAT ION

___...3_7.0.._....._4.9.. _ _..
360 46

_.290. 61
20C C?2
14.097

ALLOW QUANTITATIVE EVALUATION

ORIGINAL NO STRAIN
._.. ... 0 .... _... 083. ... ..64 .. _.. 3330. __ ..55.u ..
ORIGINAL, 20 PERCE~T STRAIN, STANDARD ATMOSPHERE

1 .081 64 2920 480
lor DEGREES fAHPf~HFIT

....1.080 64 32~u 480
2 .076 65 ~960 420

.__ .. 5.. ...O.8U .. ~2 -__ ._ ..~.Hl0 .. . . __ 41W
12 .081 62 j3eO 470
11 .018 .62 ~3eO .500
20 .075 65 3030 420

.2.0.3. .]£GREESFAhRENHE I T
1 .081 64 2920 370 32

_.__-2 ._.•.0J_b.... __ .66 _.__._2 9.~.o.._.._._ .._._ ..~Q._ _.._.__.!-tlL _._.._
~ .074 66 ~350 350 53

_J.2. CTti 68 .34! O....,;I4.Q 61.
17 .075 69 ~2PO 310 75

'. ....2.0 .. ..073 . I2.30~0. .2.10_. 79
22~ DEGREES FAHrENHFIT

._.__ .. 1..._.....• 0_11_... ..66 ... ..~ ~ ,3.0 __
~ .079 67 j240

.5 ... . .072 69. 31~O

l? .081 81 jl~u

17 .07493 3J~0

20 SAMPLf TOO BRITTLE TO
_.25JL JlE.~E.E.S. .-f.A.H.P..UU::lLIJ. __._ .

1 .078 79 j660
__.._ ...2__.!.OIO 9 ~ ~470

3 .072 94 50~O

_... .. fL.. __ )~ AMJ' LL TOQ . El RI TTL E TO .~LJ,J) \oJ

290 DEGREES FAHPENH(IT
.__. ..L__ __,.Q..aZ _.. . 9.8..._ .~§~Q.. _.. _.e_Q. __ ._.1.0.0_ ._ ' __ ' .

? SAMPLf TOO BRITTLf TO ALLOW QUANTITATIVE EVALUATION
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Table 14

RUBBER MATERIALS - 20 PERCENT STRAIN
STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 7

AGE THICKNESS SHORE TENSILE
HARDNESS STRENGTH

MONTHS INCHES PSI

ELONGATION TENSION
SET

PERCENT PERCF"NT

ORIGINAL NO STRAIN
o .088 64 1980 430

-O~R~IG--IN~A~L-,---20 PERCENT STRAIN, STANDARD'ATMOSPHERE
1 .089 64 1990 430 e-100---0[(;REES--F-AHR EN HETr-------------------- ----------------------- -
1 .085 63 20uO 460 20- ----·2-- --~-6~flf------ ----6[.------1-99-0----------4:fo-----~-
3 .087 62 1950 490 31
6 .083 61 1970 460 25

12 .083 62 1930 430 2e
----T7-------;089 -6r-----T990-----430 42

20 .086 62 1910 430 31
203-;DEGR ETs----FAHRE NH ETf----

1 .082 62 21 uO 380 56
----=-2- .08C 64' 2050 360 57

3 .083 61 2080 360 66---------6- -- -;0a-C· ------------(;2-----2[10--------:360--------6-2---
12 .082 62 2050 330 7C----1'f---- .087 ------ -bT -·--T940---------340---------7cf
20 .088 61 1960 340 8?

-""-22"1"1_5~ -UrGRt E5 FAHRINHtTT-
1 .085 65 2130 390 60

~--.------~. ---2-~----..·-·-------__;-O}l7··- -- ---6-:3----· ._. --~-tf60-----·-----------·-----··~-80------·---67-· 0-

3 .086 63 2050 370 67-------- -6--- --- --~ 0-9-0 --- - - -59- -------reb(r---------Zs{)-.-- ---------77; ---

12 .086 5~ 1790 330 84
----T7 •Oa-g-----Sr----mu---~TO 11rY--

2U .090 56 1410 300 100-250- ----nrG'RITS---· fA HRENHEIT----·--------------~--------------- ----

1 .084 60 2030 370 65
------7---~ue_~--6n--·--T88U--------3bO-------;j:,--

3 .085 57 1670 350 8~
-----6-- . OSt 56 1440" 230 9f--

12 .088 58 12UO 200 101
--------17---- ---~ '0-90 --- -- ----s-z---------rzs-o----- u ---l20--TOn----

20 .091 55 930 210 lIn
-Zgu---DTGRcTS· -- fA HRTNHEI r------------------------------ --------

1 .084 60 1960 380 7n
2 ~1pn- --51 1690 350 86
3 .094 53 1120 290 91

-------·5 -- ·-~(J97- - ------51----TblTO-------T9lf---------96---
12 .096 52 890 190 97
17 • 10()5-~ . ·-810· ----Tao 1b 3
20 .100 51 620 170 105

-,._---_._--_._, .._--- ..,---------------_._"_._--- - ---
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Table 14 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 20

·---AGE-·-THTcK"NEss----SHQRf--'--rrN-S-i LT-El.-ONGA fioN-fENsiaN-
_._____ HARDNESS ?TREN~TH __Sn

MONTHS INChES PSI PERCENT PERCENT

ORIGINAL NO STRAIN
o •062 __ 2.L 1630 470 r

ClRfGTNA L~-'-20---pERCEN"T STRAI N-~-s-iA-NffARD--A-fMO S-P-HE RE----- ....-.
1 .063 57 19UO 470 e

100 DEGREES fAHRENHEIT
1 .063 59 1680.499 . ~e

'·2 .062 59· -li36 -- 450 27
3 .062 59 1670 470 29-----'6---- --. 062---' ··----57-----16 irT-------490 ------ -3'?---

12 .061 56 1730 440 22--- ---Ti ~061-61 la-HI- --'420-"- ----'-29
20 .060 61 1630 450 3~-203 --o{GRrEs -F'AHRE: NHE I T ---. .. ..-- ----.-- - ----- .

1 .058 62 1170 360 70------2------;-057"-·· -----.-6s---Yf50------350-----·_·f3-----
3 .057 66 1e10 320 82

-----t;,:-056 67 l7l0 . ----280------- 7f,
12 .054 73 19uO 250 74

_. -"-- --- -~-. r-7 --:·0'54 75 1890 "-'--2-30 --------------8 ~
2U .053 76 1860 230 81

- 22s--'j-[{rR:Irs---FA ti-R ENHt If ------ -------.--- ..----- .-------...-.--.- -.. -.. -
1 .059 61 ~660 330 1l
2 .05~ 71 1770 320 6e

.057 73 1730 .?_90_ 7~
6 ~()5 4 f1 "1750 2 30 8n

I? .052 82 1890 200 71
-----1 7---'-'-~-()52-... -·_---·-·80--- ------i·a-6-if --···--·-Tcio----------ei;----·

20 ...054 .83. ..1850 l9_Q_________ ~~-z50-r.fEGREES-- FAHR-ENHE IT --- .. --- .... --
I • 054 71 17 2Q___. ~_<!_Q___ ...~ f_--·-----2------;054'--' 73-- 1660 260 81

_______.J__. .-"-Q~:L . 1& . __lQ~Q f.l_9 .. .1.c ..
6 .053 82 1550 180 80

___ . ...1f !.!:l24 __. 9Q __169JL_ _l.ltQ 9fl
11 .051 87 1460 120 87
20 ...050 . .. . 9215UO .. . . 110. .83-2-90---rfE"GRl'Es-' r-AfipENHEIt . -._--- ------- -------.--- ------

1 .053 78 1680 230 74-----Z------:O"5"2-------8"r----··T6Uo--··----190-- ----SO---
3 .073 82 1080 170 7P,----·--·-6 -- --'-;055""--'-"84- ·····--T336 ··-·----140-----------8.3- .-

12 .051 93 1650 110 95-----[7-----:05-2-·---·---------9-2· --- ·-·-·T3S--0--------·----ifiY-------·--S7---··-
__.....;2;;...:;0_ • 05.1.._.- 92- 11~Q..__--lQ 8f,_. __.
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Table 14 - Continued
/

RUBBER MATERIALS - 20 PERCENT STRAIN
STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 29

AGE THICKNESS SHORE TENSILE ELONGATION TENSION
HARDNESS STRENGTH SET

--MONTHS--TNC HES------.----P-SI-----PERCTNf---pERC-t-NT

o

500 77
4-40 ac:
370 100

---'Z7+0--- - ---ro,
180 16P

110 211
130 231

490 6i'.,
520 76
500 8('

-,3"90 9('

290 106- -. -- 'zs-rr- -- ... --- -.r5-~-- "

230 142

5 90 __ ~_9
5-60- 4n
560 47
570 34
570 48.- -- -- -...-- -5-7-6----·~------"_·_·- -----6-4"-

_?I9 . f:,.7 _

19 UO
1650'
1190

---alTO
580
420
320

2120
2590
1950

- 1400
930

--'''-"41l
700

ORIGINAL NO STRAIN
U .072 61 2090 620

O~IGI NA.L, 2U PERCENT STRA-::-:INC:-,--='ST At~DARD ATM6sPHERE
1 .072 59 __L910 __~IQ JQ

----I(fo--f;E'GRE]::STAHRENHEfT- .
1 .070 60 22 uO---------·2·-· .07:; 622T20
3 .071 61 21U.0~ _
6 .070·- -----·59--------21 7 0

12 .073 59 ~140
-------I--~f--·'-'------~----:··668 -- 61 -----2-i-'s-o

20 .071 60 2030
-~-'2--03-----'IfE-G-R-EE-S -F-A-HR-E-NHt~fr--' -._. -_. __ .-_.

1 .077 61 2130 510 65
----- 2 --------~o7T--------6i-----2190--·--___s2o----7i-

3 .U71 63 2030 500 an
6 .071 61 1920 460 82

12 .074 60 1810 460 87
17 .o1~ 59 1680 446- 96
2(\ .076 58 590 410 96

-2?-S--OEC;"REES----F'AhR [NHrTf
1 .069 63
2 .071 62
3 .071 61
6 • er77 57

12 .079 53
---------rr--- -'-:-D~9-46·--

20 .oa8 47
oCT DeGREES FARRENHE IT

1 .072 61
2 .071 :;9
3 .078 5~

--------6----- ---.0!3{ - -·-5-0

12 .085 48
- --I, .097 39

2u .095 42
'~90 DEGREES fAHRENHEIT

1 .078 59 1640 440 8~
---'--2---·---~-(r8T- --57+"---- -lII1l-··_·-----~3 0-- -·-------9T--

3 .09S 4q 700 280 102
t.) .(193 45 540 170 101

12 .085 45 400 160 19~

17 .097 45 35D 140 21G
~o .093 42 260 130 26r
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19

74
70
7r:;,
7F

___ ~_L_
87

~8 ~ _

Table 14 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 30
----

AGE THICKNESS SHORE TENSILE ELONGATION TENSION
_~~_~~_____ _____~ HARDNESSS_TRENGTH_____________ SET

MONTHS INCHES PSI PERCENT PERCENT

ORIGINAL NO STRAIN
U .Oi8 _ 66 -15.7..0.-. 640

ORIGINAL, 2U PfRCENT STRAIN, STANDARD ATMOSPHERE
_~ ....L- LD11 ____._ 63. .__ 1610 ~.~~~ __. 5_9D__ _

100 DEGREES FAHRENHEIT
___-.-L__.__dH1 . . .6~. .__ ~L6.9J) _~. ..._.6_0Q __ ._ ~_ itt

2 .075 63 1710 600 3q
__-----"3'--_ • 017__ . . .2-L l~ML .2..6JL . ~ _

6 .077 60 1560 560 43
______lZ !.9I2_ 60 __ ,1630 _..__2~Q.4r::

17 .074 61 1730 620 4~

_______~Q__ ... _.J1J~ 6115~0 560_ 77
203 DEGREES FAHRENHEIT

1 • 073. .9_L ~ J.9JL If. .
2 .071 65 1880 .370 72

_______2-. __ . !O.1~ ~J _ __19UO __.~~0 } ';0
6 .071 64 1860 320 78

_______L~. .__~OU 68 ~~ 1880 ._~1083

17 .074 67 19uO 310 8i
__.--2Q. ~. 12..7 2 _. 6..2.... .18JtQ. __ . -.Z.8Q. .11._

225 DEGREES FAHRENHEIT
1 .073 67 1860 350

---·----2----~072 67 1770 370

3 _ ~~ ~. 072 6e. 1830_340-------6---·- '.07 i 68 1770 280
___1:=-,2 • Q.Il .__Jl 19..2_~L Z,§~_._.. .

17 .073 67 1750 270
20 .• 0 72.. 10 1790 270

--250--~DEGREt.S--FAHRENHEfT --- -
1 .072 66 18~_Q _~~() 7€J----T--------:0 72~------ -68- 1850 380 73

3 .071 67 1720 350._._~n__---6-_---:11"'-2- -··------i,3--------T"53·t,-·------ .- ·-3To----- 87

12 .073 67 1630 300 9r
------T7-----~074------62 --Ts-7b-z-90 91=;

20 .073 67 15 UO 270 9~

ZCJQ--DtG1rn:s FAi-IRTNHE It
1 .073 69 1780 360 80-------2-----.0'73"-·-·- ---68--------r:r3~O·--·------330-·--------'--8-0---
3 .073 66 1470 300 85

-----6-----~674 - 64 1340 -2'90 98
12 .073 65 1370 250 9?

------"17 ----;ffii·----67-----1290 -- -- -2-30 103
2u .074 67 1140 230 lOr-------------_._- -----,.- _.-
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Table 14 - Continued

RUBBER MATERIALS - 20 PERCENT STRAIN
STEAM AUTOCLAVE EXPOSURE

SAMPLE NUMBER R 34

---Ar;E-THI-CKNESS---sHORE TENSILE ELONGATION TENSI-ON
__________ ____HAROUE_S_~ __SJ RfNr'-ltf ~EL_____ _

MONTHS INCHES PSI PERCENT PERCENT

ORIGINAL NO STRAIN
o .083 64 ~ 550 __~ _

oR-I-G-I--'NA~20PERfEN T STRAIN, STAN DAR D AT MOS PHER E
.. 1 .!.-9.~J_ .6~ 2!i.20 5t_8_Q HL_____ .. __

100 DEGREES FAHRENHEIT
______-.1 .J._Q8JL __ _ ---.-6.5 .--316 Q ~AJL__. 15 .

2 .083 63 2990 470 17
___~__.!~__._._ _U_ .3 2 0 0 410 --25 _

12 .080 62 3430 480 25 J

_______17 .__ __~Ql] 65_ --32~ 0 . ~.Q . 2':. __ ... . ..
20 .080 64 3070 430 67

_.f.Q_3 __j)~~.RE.ES IAHRE W:LEII . . . . .
1 .082 65 3100 350 4~

. 2 •O_~ Q~ ---.J~ 3 30 5~

5 .078 74 3800 300 65
12 .074 81 3170 270 77

- -U--------SA-MPL"E-f6o-·BRfTTL-t-,.-6ALl-o·w-QUANrITA TIVr- EVALUATI ON-
__??_~_J).1.GKE~~__E~_t!8.E NtlU_J . _

1 .077 69 35~0 390 47
2 .077 77 3940 310 65

-----=6::-. ----5At-I pre TOO BR IT fCETa ALL 0W QUA NTI TATI VE:~E-V":-A:-LU-A:-:TI 0N
250 DEGREES ... FAHRENHEI T ._ .. __.... . .. _------- 1- ..... ·.07-3-- - --"-94 3840 80 102

_. Z ._._~_Q7f;> 9_tL 3h_~__Q 2!L .l~_. __ . ... _
6 SAMPLE TOO BRITTLE TO ALLOW QUANTITATIVE EVALUATION

290 DEGREES FAHRENHEIT
1 •(ffe---- 93 2060 10 10?

____ 2 .§.Ml~~~__JOO B_~JI_n·.I. __T_O_~LLOWQIl£'!nJ.I£' TI V_f_J,{~_~Il~II0N
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Table 15

PERFORMANCE OF RIGID PLASTICS

Material

P-3
Polyphenylene
Oxide

(PPO)

Unrein forced

Exposure
environment

degrees F

Brine
100
203
225
250
290

D. Water
100

203 - 290

Steam
100

203 - 290

Exposure
time

mo

35
30
39
60
59

36
61

36
61

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory

Satisfactory
Satisfactory

Satisfactory
Satisfactory

Per formance

p-5
Epoxy

p-6
Epoxy

P-7
Epoxy

Glass Fiber
Reinforced

P-8

Polyester
Glass Fiber
Reinforced

Brine
100

203 - 290

D. Water
100

203 - 290

Steam
100

203 - 290

Brine
100

203 - 250
290

D. Water
100

203 - 250
290

Steam
100

203 - 250
290

Brine
100
203

D. Water
100
203

Steam
100
203

D. Water
100
203

Steam
100
203

35
21

36
21

36
21

35
60
36

36
61
36

36
61
36

35
36

36
36

36
36

36
24

36
24

Satisfactory
Swelling, center soft, cracks near edges

Satisfactory
Swelling, center soft, cracks near edges

Satisfactory
Swelling, center soft, cracks near edges

Satisfactory
Warping at 21 Mo
Severe warping at 21 Mo; cracking at 36 Mo

Satisfactory
Warping at 21 Mo
Severe warping at 21 Mo; Cracking at 36 Mo

Satisfactory
Warping at 21 Mo
Severe warping at 21 Mo; cracking at 36 Mo

Satisfactory
Severe swelling, warping, brittle

Very slight swelling
Severe swelling, warping, brittle

Very slight swelling
Severe swelling, warping, brittle

Slight delamination, blistering and crazing,
Severe delamination, blistering and cracking

Slight delamination, blistering and crazing
Severe delamination, blistering and crazing
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Table 16

PERFORMANCE OF RIGID PLASTICS UNDER STRAIN

EXPOSURE STRAIN
Expo- Unstrained 25% Ult. Bendin2 Strain 50% Ult. Bendi';;;- Strain
sure Expo-

Material environ- sure Performance Time Performance % Performance %
ment time mo recovery recovery

degrees F mo

P-l Brine
Polysulfone 100 35 Satisfactory

203 30 Satisfactory
225 39 Cloudy
250 60 Semiopaque
290 59 Opaque 2 Mo; warping 6 Mo

D. Water
100 36 Satisfactory 6 Satisfactory 84 Slight crazing 72
203 61 Satisfactory 6 Satisfactory 20 Cracking, crazing 16
225 61 Cloudy 6 Cloudy 12 Cloudy, cracking, crazing 12
250 61 Slight elongation loss 6 Semiopaque -8 Semiopaque -8

semiopaque
290 27 Severe warping 24 Mo; 6 Opaque, swelling -76 Opaque, swelling, cracking -20

blistering 27 Mo

Steam
100 36 Satisfactory 6 Satisfactory 76 Slight crazing 72
203 61 Satisfactory 6 Cracking 20 Cracking 16
225 61 Cloudy 6 Severe cracking 20 Severe cracking, broken 0
250 61 Slight elongation loss 6 Semiopaque -4 Semiopaque, severe cracking -6

semiopaque
290 48 Warping 24 Mo; severe 6 Opaque, swelling,cracking -36 Opaque, swelling, cracking, -10

warping 48 Mo crazing

P-3 D. Water
Po 1yphenyl ene 100 6 Satisfactory 6 Satisfactory 68 Slight cracking 60
-oxide 203 6 Slight cracking 6 Slight cracking 4 Slight cracking 12

(PPO) 225 6 Slight cracking 6 Slight cracking 4 Slight cracking 4
250 6 Slight warping, cracking 6 Cracking -44 Cracking 0

Glass fiber 290 6 Severe warping, cracking 6 Severe warping, cracking -12 Severe warping, cracking 0
reinforced

Steam
100 6 Satisfactory 6 Satisfactory 68 Satisfactory 60
203 6 Satisfactory 6 Satisfactory 4 Sat isfactory 12
225 6 Slight cracking 6 Slight cracking 4 Slight cracking 4
250 6 Slight warping 6 Cracking 0 Cracking 4
290 6 Severe warping, cracking 6 Severe warping, cracking -60 Severe warping, cracking 0



Table 17

PERFORMANCE OF JOINT SEALERS
3-MONTH AUTOCLAVE EXPOSURE

Exposure Extensibility
environ- Hardness No. of bond failures out of 3 samples

Material ment (Rex) Extended to dimensions Extended additional
degrees F original final existing before compression* 10 percent

J-2 D. Water 60
Neoprene 100 72 0 0

203 82 0 2
225 77 0 0
250 85 0 3
290 85 1 3

Steam
100 65 0 0
203 82 0 2
225 81 0 1
250 87 0 3
290 92 1 3

J-7 D. Water 55
EPDM 100 54 0 0

203 63 2 3
225 58 2 3
250 60 0 1
290 60 0 3

St'eam
100 56 0 0
203 54 2 3
225 59 3 3
250 63 0 3
290 65 1 3

J-8 D. Water 45
Silicone 100 45 0 0

203 14 0 1
225 13 0 0
250 Soft Reverted under exposure
290 Soft Reverted under exposure

Steam
100 40 0 0
203 18 0 0
225 16 0 0
250 Soft Reverted under exposure
290 Soft Reverted under exposure

I

J-l,3,4,5,6 These materials performed unsatisfactorily. See text.

*Specimens exposed under 10 percent compression.
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Table 18

AUTOHA.TH 1800 SOURCE
PROGRA.M LISTING

EF'N PROGRAM: C2JSAL JOB: 0822

R .I2 /)

DEPTH WEiG~T SPECIFIC Sri
/ 47X, 38H GRAVITV HARDN~SS

INCHES INCHES INCHES GR~~5

PERCENT /l

ODIMF~SION SN(lOn) ,AGE(100,11) ,BLNG(100,1l) .WTH(100,lll.NC(100),
1TWTHCIOO.11) ,TNTH(100.11) .TRTHCIOO,ll) .WT(100.11) .S"1WT 1100.11).
2TNLnCIOOtlll.TRLO<lOOtlll.ELONG<lOOdll.SHOREllOO'1l) .THClOOd1).
3 SPGIla 0 • 11 ) ,T EAR ( 1 0 0 • 11) ,T ENS I I. ( 100 , 11) • VOL. (100 • 11) ,C tn C1a0 i ,
"~P (I:;)
OCOMMON SN. AGE, BLNG, WTH. NC, TwTH, TNTH, TRTH, WT, SM~T, TNLD.
liRLn. ELONG. SHORE, NA. K. CNT ,NS
~,?(l) = 100
M?Cllt = 203
MPC~t = 225
MP(4) = 250
MPlr;) = 290
CALL HOERGN
DO C)('J K = 1. NA
NS = NeCK)
DO r;1 JR = 1, Ns

51 CNTIJR) = AGECK. JR)
CAll HoERDR (CNT, NS)
CAll HOEAGE

50 CCNTINUE
:;0 11 K = 1, NA
,\" = NC CK)
DC 12 JR = 1. Ns
iHCK.JR) = CTNTH(K.JR) + TRTH(KtJR») <~ 0.5
SPGd~'JR) = WT(K,JR) / (WTIK.JR) - SMWT(K,JRl)
TEARCK,JR) = TRLD(K,JR) / TRTH(K,JR)
TEN~lLCK.JR) = TNLD(K,JR) / cT~THCK,JR) Q TNTH(K,JR»)
VOLIK,JRl = WT(K.JR) - SMWT(K.JR)

:2 CONTiNUE
L CONTINUE

DO 1S KK = l.NA.5
K = KK
KNUM = SNCK) - 1100.0
WRIH C3.31l

310F'ORMAT CIHl, 45x. 7H TABLE // 41X, 19H RUBBER M~TERIALS

~ / ~8x, 23H BRINE LOO~ EXPOSURE II)
WRIH (3.16) KNuM

16 FORMAT 139X. 19H SAMPLE NUMBER
wRiTE C3. 17)

:70rORMAT 110X, 87H AGE LENGTH wIDTH
iORE TEAR TENSIL~ ELO~GATION

2 STRENGTH STRENGTH / 9X, 86H MONTHS
3 PpI PSI

Dn 15M = 1. 5
WRITE: (3.20) MPCM)

20 FORMAT C5X,I5.21H DEGREES fAHRENHEIT)
~jS = NC CK)
DO 72 L ;: 1. NS
JAGF = AGECK.Ll
JWT = wTCK,Ll
JSHne = SHORECK.L)
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EFN

Table 18 - Continued

A1JTOHATH 1800. SOURCE
PROGRAH LISTING

PROGRAM: C2JSAL JOB: 0822

JTEAR =10.0~ArNT(0.1 ~ TEAR(K,L) + 0.5)
JTENS =lO.O~ArNT(O.l ~ TENSILCK.L) + 0.5)
IF IELONGlK,L) .LE. 100.0 ) GO TO 26
JELn~ =lO.OQAINT(O.l ~ ELONG(K.L) + 0.5)

26 JELnf;l = nONG lK,L)
!F IJWT .EO. 888) GO TO 22
IF IJWT ~EO. 999) GO TO 24

O',,;::<ITE (3.18) JAGE, BLNGlK,L), ~TH(K,L), THlK,L). JWT, SPG(K,U,
IJSHnR. JTEAR, JTENS, JELON

18 iORMAT llOX,I3,2F8.1,F7.3,I7,FIO.2,I9,3IIOl
GO TO 72

22 WRITe: (3. 23) JAGE
230FORMAT IIOX' 13. 87H SAMPLE TOO BRITTLE TO ALLOw QUANTITATIVE

I EVALUATION TESTING DISCONTINUED
GO TO 72

24 WRITE (3.25) JAGE
250FORMAT (lOX. r3. 7 TESTI~G DISCONTINUED DuE TO E~CESS:~~ CHA

lNGF IN PHYSICAL CH RACTERISTICS )
72 CONTINUE

K = K + 1
15 CONTINUE

CALL FXIT
END
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Tah1e 18 - Continued

AtITOMATH 1800 SOURCE
PROGRAH LISTINr,

EF'N PROGRAM: PRDG02 JOB: oe22

SUBROUTINE HOERGN
ODI~FNSION SNC100l.AGECI0 0 .lll ,BLNGCI00,11l "WTH(100.1:> .NC(l 0),
liWTHClOOdll.TNTHllOOdll.TRTHC100dll.WTCJ,OOdll.S"1WTI100. ,I'
2TNLnl100tlll,TRLDC100tlll .ELON:;CI00,1l) ,SHOREClOOJlll.SNTCl ".11),
3 CNT(100l
OCOMMON SN. AGE, BLNG, WTH, NC, TWTH, TNTH, TRTH, WT, S~~T, TNLD,
1TRLn. ELONG. SHORE. NA, K. CNT .NS
~ = 0
:iU 1 I = 1.100
DO 1 J = I,ll

OREAn C2.21 SNTII,J),AGE(I.Jl.6LNG(I,J),WTI':i(I,J),TWTHCItJ),
ITNTHCI,Jl.TRTHCI,Jl,WT(I.J) ,SMfiTCI,J) ,TNLOtI.Jl ,TRLO(I.Jl'
2ElnNGII.Jl.SHnRE(I.Jl

2 F'ORMATIF'8.0,F4.0.F6.0.2F'S.0,8F6.0)
N = N +1
IF' ISNTII,Jl .Ea. 9999.0) GO T~ 3

1 CONTINUE
3 SN(1) = SNTC1.11

N = N - 1
N2 = N/ll
1\i3 = N2 l~ 11
-;3 = N - N3
~2 = N2 + 1
Nt. = 1
N4 = 11
DO 4 I = 1. N2
IF' II .EQ. N2l N4 = N3
IF' IN4.EQ. Ol GO TO 6
DO I:) J = 1, N4
DO 7 K = 1. NA
IF' ISNTlItJ) .Ea. SN(Kll GO TO 5

7 CONTI NUE
IF ISNTII,Jl .Ea. 9999.0)GO TO 5
NA = NA + 1
SNINAl = SNT(I.J)

:; CONTINUE
4 CJNTINUE
6 C':'lI HoERDR csN. NAl

C:"lI C2JGRP (SN.NAl
DO 8 K = 1. NA

8 NC I K1 = 0
DO Q L = 1. NA
N4 = 11
DO 10 I = 1. N2
IF' II.EO. N2l N4 = N3
IF it-:l4.Ea. Ol GO TO 10
DO 11 J = 1. N4
IF' ISNT<I,J) .NE. SNClll GO TO 11

30 IF' Ie l .EQ. Il .AND. (J .LE. NC(Lll) GO TO 11
NCCll = NCCll + 1
"lS = NC<Ll
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FF'N

Tahle 18 - Continued

AUTOHATH 1800 SOURCE
PROGRM1 LISTING

PROGRAM: HOERGN JOB: 0822

iF' ( SNTlL.NS) .EQ. SNTCI.Jll ~O TO 30
T?O = SNT (L.N~)

;;:>1 :: AGE lL. Ns)
TF'? :: BLNG IL.NS)
i? 3 :: \\TH IL.N~)

T?4 :: nTH lL.N~)

T?5 :: TNTH IL,NS)
T;l6 :;: TRTH IL.NS)
T?7 :: WT lL. NS)
TPB :: SMWT lL.NS)
TP9 = TNLD IL.N~)

TPln:: TRLD lL.NS)
TPll::ELONG lL.Ns)
TP1~::SHORE IL.Ns)
SNT lL,NS) :: SNT (I, J)
AGE IL,NS) :: AGE l I , J )
BlNr. lL,NS) :: BLNG (I,j )
WTH IL,NS) :: WTH l I • J )
TWTH (L,NS) :: TwTH ( I ,J)
TNTH lL.NS) :: TNTH I I , J )
TRTH (L.NS) :: TRTH ( I • J)
viT lL.NS) = WT I I ,J)
SMWT (L.NS) :: SMWT l I ,J)
TNLn (L.NS) :: TNLD ( I , J )
TRLn (L.NS) = TRLD CI, J)
ELOJG(L.NS) = ELONGlI,J)
SHOREIL.NS) :: SHORElI.J)
SNT I I ,J l :: TPO
AGE (I,J ) :: TPl
BLNr. ( I • J) :: TP2
WTH l I , J) :: TP3
TWTH I I • J ) :: T?4
TNTH ( I • J ) :: TP5
TRTH I I • J) :: TP6
viT <I,J ) :: TP7
SMWT l I • J ) :: TPB
TNLn I I • J) :: TPQ
TRLn ( I • J) :: TPIO
ELONG(I,J) :: TP 11
SHORElI.J) :: TP12

11 CONTI NUE
10 CONTI NUE

9 CONTINUE
RETIJRN
END
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Table 18 - Continued

AUTOHATH 1800 SOURCE
PROGRAH LISTING

ErN PROGRAM: PROG03 JOB: 0822

SUBROUTINE HOERnR IX, N)
DIMFNSION X(1100)
DO ~ J = 1, N
DO :~ K = J, N
IF IXIK).GE.XIJ» GO TO 3
HlP = XlK)
X(K) = XIJ)

X(J) = TMP
3 CONTI NUE

RE TlJRN
END

SUAROUTINE C2JGRP IX,MM)
DIMFNSION TM 1100) ,X(100)
DO r; K = 1, MM
TMllO = XIK)

5 ::ONHNUE
... =1
J=l
DO 10 K=l,MM
Al = l
XlK) = TMIJ) + IIAl - 1. 0 ) ~ 100.0)
l=l+J.
IFIL.LT.6) GO TO 10
IF (L .GE.6) GO TO 8

8 L=l
J=J+J.

10 CONTINUE
RETlJQN
END
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EFN

Table 18 - Continued

AtITOMATH 1800 SOURCE
PROGRAH LISTING

PROGRAM: PROG05 JOB: 0822

SUBROUTINE HOE AGE
O:JIi-IFNSION SNCIOO) .AGEIIOO.lll ,6LNGClOOdll ,WTHI100dl) .NC<lOO).
: 7>.H HC100 • 1 11 • TNT H I 1 00 • 11 I • TRTH I 100 • 11 ) • W'T I 1 00 • 11) • S ,~w TIl 00 • 1 1 ) •
i1"~LrICIOOdll ,TRLDIIOO.lll.ELON:;110e.ll) 'SHOREllOe'lli \S:-.TIICJ;:;,.l) •
.3 eNT (100)
QCOMMON SN. AGE, BLNG. wTH. Ne. TwTH, TNTH, TRTH, WT. 5~~T, TNLD.
li~Ln~ ELONG. 5HoRE. NA, K. eNT .NS

DO ~ JJ = 1, Ns
DO ~ KK = JJ. NS
IF IAGEcK, KKI ~EQ. CNTIJJ» G:> TO 4

3 CONTINUE
GO TO 2

4 TPI = AGE (K. JJ)
TP2 = BLNG IK. JJ)
TP3 = wTH CK, JJ)
T?4 = TWTH IK. JJ)
iPS = TNTH CK. JJ)
-?6 = TRTH IK. JJ)
-?7 = WT IK. JJ)
·· .. 8 = SMWT IK. JJ)
7?9 = TNLO <K. JJ)
TPlo= TRLD IK, JJ)
TPll=FLONG IK. JJ)
TP1~=SHORE IK, JJ)
AGE IK.JJI = AGE IK. KK)
8LNr. CKoJJ) = BLNG IK. KKI
WTH IK.JJ) = WTH IK. KK)
TWTH CK oj J) = Tw TH (K. KK)
TNTH IKoJJ) = TNTH IK. KK)
TRTH CK • J J) = TRTH IK. KK)
WT IK,JJ) = WT IK. KKI
SMWT IK.JJ) = SMWT IK, KK)
TNLn IK,JJ) = TNLD IK. KKI
TRLn CK.JJ) = TRLD IK. KKI
ELONGCK.JJ) = EtONGIK, KK)
SHOREIK.JJ) = SHOREIK. KK)
AGE IK, KKI = TP1
BLNr. IK, KKl = TP2
WTH IK. KKl = TP3
iWTH CK. KKI = TP4
TNTH CK, KK) = TPS
TRTH IK. KKl = TP6
'.'iT IK. KKl = TP7
SMWT CK. KK) = TP8
"iNLn CK. KK) = TP9
i"RLn CK. KK) = TPIO
:::~ONGIK. KK) = TPll
SriOREIK. KK) = TP12

2 CONTINUE
RETlJeN
END
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Table 19

PROGRA~1 DOCUHENTAT ION

PURPOSE

~, COMPUTATION AND DISPLAY OF ELESTOMEH, DATA AFTER EXPOSURF~

TO SALINE WATER.

NECESSARY INPUT VARIAi3LES

~< N. Li\ST,/SN"(I). AGE(I,J), BLNG(I,J), 'N~TH(IJJ), TWTI-I(I,J), TNTH(I,J).
TRTH(I, J}, WT(I, J), SMWT(I, J), TNLD(I, J}, TRLD(I, J}, ELONG(I, J)
SHORE (I, J)

ARRAY LIMITS

~, SEE ABOVE - FOR ALL ARRAYS I = 100
J = 11

DESCRIPTIONS

,~ N = NUMBER OF SAIVIPLES
LAST = CHECK VARIABLE, MUST BE IN FIRST AND LAST CARD.
SN(I) = SAMPLE IDENTIFICATION CODE
AGE (I, J) = MONTHS OF EXPOSURE
BLNG(I, J) = SPEciMEN LENGTH - INCHES
WTH(I, J) = SPECIMEN WIDTH - INCHES
TWTH(, J) = TENSILE SPECIMEN \NIDTH - INCHES
TNTH(I, J) -= TENSILE SPECIMEN THICKNESS -'INCHES
TRTH(I, J) = TEAR SPECIMEN THICKNESS - INCHES
WT(I, J) = SAMPLE DRY vI/EIGHT - GRAl'vIS
SM\VT(I, J) =: SAMPLE IMMERSED WEIGHT - GRAMS
TNLD(I, J) =: ULTLVIATE TENSIL LOAD - POUNDS
TRLD(I, J) =: TEAR LOAD - POUNDS
ELONG(I, J) = ULTIMATE ELOKGATION - PERCENT
SHORE (I, J) =: SHOUE HARDNESS - A OR D UNITS

VARIABLE TYPES

':' STANDAHD REAL, INTEGRS AND ALPHANUMERIC.

OUTPUT VARIABLES

* SN(I), AGE{I, J), WT(I, J), BLNG(I, J}, WTH(I, J}, TH(I, J), SPG(I, J)
SHORE (I, J}, TEAR(I, J), TENSIL(I, J), ELONG(I, J), VOL UME(I, ,n
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Tahle 19 - Continued

PROGRAH nOClJHENTATION

ARHAYS

,of' SEE ABOV~ - }<'OR ALL ARRAYS I = 100

DESCRIPTIONS

':' TH(I, J) = AVERAGE SAMPLE THICKNESS - INCHES
SPG(I, J) = SPECIFIC GRAVITY AT 73 DEGREES F.
TEAR(I, J) '" TEAHING STRENGTH - POUNDS PER INCH THICKNESS.
TENSIL(I, J) = TENSILE STRENGTH - POUNDS PER SQUARE INCH.
VOLUME(I, J) = SAMPLE VOLUME - CUBIC CM. (CONVERTED TO

CUBIC INCHES)

VARIABLE TYPES

':' ALL VARIABLES ARE STANDARD REAL AND INTEGRS.

STORAGE RE(~UIRED

~' STORAGE REQUIRED IS ABOUT

TAPES USED

'~ TAPE 2 READ
TAPE 3 WRITE

WRITTEN BY

* BERNIE JONES
PHILLIP F. ENGER

ADDITIONAL INFORlVIATION

* NONE

* END DOCUMENTATION
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Photograph 2. Closeup view of 2250 F (top) and 203
0

F (bottom) brine test chambers.
Photo PX-D-60851 .

Photograph 3. View of typical coating material test chamber bypass loop. Photo
PX-D-60852
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Photograph 4. Autoclave test chambers for steam and water exposure. Water demineralizer
tanks are shown in the right of the photograph. Photo P800-0-73505

Photograph 5. Placement of test specimens in autoclave. Water exposure is in the lower
half of the chamber, steam exposure is in the top half of the chamber. Photo
P80Q-O-73497
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Photograph 6. Rubber specimens strained to 20 percent
elongation in metal frame. Photo P800·D·73498

Photograph 7. Environmental control chamber where
physical properties testing of rubber sheeting is conducted
under closely controlled temperature and humidity
conditions. Photo PX·D·61982
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Photograph 8. Sixty-thousand·pound Universal testing
machine with recorder and extensometer equipment for
measuring tensile strength and elongation properties of
rubber sheeting. Photo PX·D·66762



a. 81 istering. Photo P800-D-73499

c. Severe crazing. Photo P800-D-73501

b. Cracking. Photo P800-D-73500

d. Peeling. Photo P800-D-73502

Photograph 9. Typical distress patterns in coating samples.
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Photograph 10. Change in opacitr of polYsulfone plastic
at 2500 F (121.1 0 C) and 290 F (143.30 C). Photo
P80().D-73503

Photograph 11. Typical stress cracking in polysulfone
plastic (left). Typical warping and surface crazing in
glass reinforced polyphenylene oxide plastic. Photo
P800-D-73504
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7·1750 (3.71)
Bureau of Reclamation

CONVERSION FACTORS-BRITISH TO METRIC UNITS OF MEASUREMENT

The following conversion factors adopted by the Bureau of Reclamation are those published by the American
Society for Testing and Materials (ASTM Metric Practice Guide, E 3BO·68) except that additional factors (")
commonly used in the Bureau have been added. Further discussion of definitions of quantities and units is given in
the ASTM Metric Practice Guide.

The metric units and conversion factors adopted by the ASTM are based on the "I nternational System of Units"
(designated 51 for Systeme International d'Unites), fixed by the International Committee for Weights and
Measures; this system is also known as the Giorgi or MKSA (meter-kilogram (mass)-second·ampere) system. This
system has been adopted by the International Organization for Standardization in ISO Recommendation R-31.

The metric technical unit of force is the kilogram-force; this is the force which, when applied to a body having a
mass of 1 kg, gives it an acceleration of 9.80665 m/sec/sec, the standard acceleration of free fall toward the earth's
center for sea level at 45 deg latitude. The metric unit of force in 51 units is the newton (N), which is defined as
that force which, when applied to a body having a mass of 1 kg, gives it an acceleration of 1 m/sec/sec. These units
must be distinguished from the (inconstant) local weight of a body having a mass of 1 kg, that is, the weight of a
body is that force with which a body is attracted to the earth and is equal to the mass of a body multiplied by the
acceleration due to gravity. However, because it is general practice to use "pound" rather than the technically
correct term "pound-force," the term "kilogram" (or derived mass unit) has' been used in this guide instead of
"kilogram-force" in expressing the conversion factors for forces. The newton unit of force will find increasing use,
and is essential in 51 units.

Where approximate or nominal English units are used to express a value or range of values, the converted metric
units in parentheses are also approximate or nominal. Where precise English units are used, the converted metric
units are expressed as equally significant values.

Table I

QUANTITIES AND UNITS OF SPACE

Multiply By

LENGTH

To obtain

Mil .,. 25.4 (exactly)
Inches . 25.4 (exactly)
Inches . 2.54 (exactly)" .
Feet 30.48 (exactly)
Feet .. 0.3048 (exactly)"
Feet .. 0.0003048 (exactly)"
Yards 0.9144 (exactly) .
Miles (statute) 1,609.344 (exactly)" .

:;M.:,:i:.:le:.s...:....:.~.:..-'':".:.'-:.....:.-:...:~:....:--:.....:-:.- 1~.609344 (exactly)

AREA

... Micron
Millimeters

Centimeters
Centimeters
.. Meters
Kilometers
.. Meters
.. Meters
Kilometers

Square inches
Square feet .
Square feet .
Square yards
Acres ..
Acres .
Acres .
Square miles

Cubic inches
Cubic feet.
Cubic yards . . . . .

Fluid ounces (U.S.!
Fluid ounces (U.S.!
Liquid pints (U.S.) .
Liquid pints (U.S.) .
Quarts (U .S.!
Quarts (U.S.)
Gallons (U.S.)
Gallons (U.S.)
Gallons (U.S.)
Gallons (U.S.)
Gallons (U.K.)
Gallons (U.K.!
Cubic feet.
Cubic yards
Acre-feet
Acre-feet

6.4516 (exactly)
"929.03 ...

0.092903
0.836127

"0.40469 .
"4,046.9 ....

"0.0040469
2.58999 .

VOLUME

16.3871 ..
0.0283168 .
0.764555

CAPACITY

29.5737 ..
29.5729 ..

0.473179
0.473166

"946.358 .,
"0.946331

"3,785.43 .. ,
3.78543 .
3.78533 .

"0.00378543 .
4.54609
4.54596

28.3160 .
"764.55

"1,233.5
"1,233,500 ..

· Square centimeters
· Square centimeters

Square meters
· Square meters

Hectares
· Square meters

Square kilometers
Square kilometers

Cubic centimeters
Cubic meters

· .. Cubic meters

Cubic centimeters
Milliliters

· . Cubic decimeters
· ..... , Liters

Cubic centimeters
· ..... , Liters

Cubic centimeters
· Cubic decimeters

· .. , ... , Liters
· . .. Cubic meters

Cubic decimeters
Liters
Liters
Liters

· Cubic meters
Liters



Table II Table II-Continued

QUANTITIES AND UNITS OF MECHANICS Multiply By To obtain

Multiply By To obtain WORK AND ENERGY"

_____________---'-F"'O"'RCE/AREA

Pounds per square inch 0.070307 .. . . . . . . . . . . . . .. Kilograms per square centimeter
Pounds per square inch 0,689476 Newtons per square centimeter
Pounds per square foot 4.88243 . . . . . . . . . . . .. Kilograms per square meter
Pounds per square foot 47.8803 Newtons per SQuare meter

64.79891 (exactly I ...........•......•..... Milligrams
31.1035 .... .. . . . . . . . . . . . . . . . . . . . . . . .. Grams
28.3495 ................•..... . . . . . .. Grams

0.45359237 (exactly) .....•..••....••.... ' Kilograms
907.185 .•.•.•••...••.................. Kilograms

0.907185 •.......................... , Metric tons
1,016.05 Kilograms

Horsepower. . . . . . . .. 745.700. . . . . . . . . . . . Watts
Btu per hour . . . . . . . . 0.293071. . . . . . . . Watts
Foot·pounds per second 1.35582 . . . . Watts

HEAT TRANSFER

MiIliwatts/cm degree C

. Kg cal/hr m2 degree C

Degree C cm2/milliwatt
. . . . . Jig degree C
. Cal/gram degree C

· , Cm2/sec
. M2/hr

· . . . . . . . . . . Kilogram calories
............ .. Joules

· . . . . . . . . . . . Joules per gram
· . . . . . . . . . . . . . . .. Joules

. . . . . . . . . . . Kg cal/hr m degree C
. . . . . . . . . . . . . . . . .. Kg cal m/hr m2 degree C

Milliwatts/cm2 degree C

POWER

1.442 ..

0.568

4.882

1.761
4.1868

"1.000 ..
0.2581 .

"0.09290 ...

0.1240
"1.4880

WATER VAPOR TRANSMISSION

"0.252 .
1.055.06 .

2.326 (exactly) .
"1.35582 .

Btu in.lhr ft2 degree F (k,
thermal conductivity) ..

Btu in.lhr ft2 degree F (k,
thermal conductivity) ..

8tu ft/hr ft2 degree F .
Btu/hr ft2 degree F (C,

thermal conductance)
Btu/hr ft2 degree F (C,

thermal conductance)
Degree F hr ft2/Btu (R,

thermal resistance)
Btu/lb degree F (c, heat capacityl
Btl/lib degree F .
Ft2/hr (thermal diffuslvity)
Ft2/hr (thermal diffusivity)

British thermal units (Btu)
8ritish thermal units (Btu)
Btu per pound .
Foot·pounds .

Grams per liter
Grams per liter
Grams per liter
Grams per liter

Grams per cubic centimeter
Kilograms per cubic meter

Grams per cubic centimeter
Grams per cubic centimeter

MASS

MASS/CAPACITY

1.72999 .
16.0185 ...........••.•.....

0.0160185 ....•.............
1.32894 .

7.4893 .
6.2362

119.829
99.779

MAsstvOLUME (DENSITYI

Ounces per gallon (U.S.)
Ounces per gallon (U.K.l
Pounds per gallon (U.S.)
Pounds per gallon (U.K.l

Ounces per cubic inch .
Pounds per cubic foot .
Pounds per cubic foot .
Tons (long) per cubic yard

Grains (1/7,000 Ibl ..•..
Troy ounces (480 grains) .
OUilC~S (avdp)
Pounds (avdpl .....
Short tons (2,000 Ibl .•.•....
Short tons (2,000 Ib) ....•...
Long tons (2,240 Ibl •.....•.

Inch-pounds .
Inch·pounds .
Foot-pounds .
Foot-pounds .
Foot·pounds per inch .
Ounce-inches

BENDING MOMENT OR TORQUE

0.011521 Meter-kilograms
1.12985 x 106 ........•............. Centimeter·dynes
0.138255 . . . . . . . . . . . . . . . . . . . . . . . .. Meter·kilograms
1.35582 x 107 Centimeter-dynes
5.4431 . . . . . . . . . . . .. Centimeter-kilograms per centimeter

72.008 .. . . . . . . . . . . . . . . . . . .. Gram·centimeters

Grains/hr ft2 (water vapor)
transmission) .

Perms (permeance)
Perm·inches (permeability)

16.7 Grams/24hrm2

0.659 Metric perms
1.67 Metric perm-centimeters

VELOCITY

Feet per second
Feet per second
Feet per year .
Miles per hour
Miles per hour .

30.48 (exactly) Centimeters per second
0.3048 (exactly)" Meters per second

"0.965873 x 10-6 Centimeters per second
1.609344 (exactlyl .. Kilometers per hour
0.44704 (exactly) Meters per second

Table III

ACCELERATION"
OTHER QUANTITIES AND UNITS

Feet per second2 .........• , "0.3048 . . . . . . . . . . . . . Meters per second2
Multiply By To obtain

Cubic feet per second
(second-feetl .

Cubic feet per minute .
Gallons (U.S.) per minute .

Pounds
Pounds
Pounds

FLOW

"0.028317 Cubic meters per second
0.4719 Liters per second
0.06309 . . . . . . . . . . . . . . . . . . . . . . . . . . Liters per second

FORCE"

"0.453592 .. . . . . . . . . . . . . . . . . . . . . . . . . . .. Kilograms
"4.4482 Newtons
"4.4482 x 105 . . . . . . . . . . . . . . .. Dynes

Cubic feet per square foot per day (seepage)
Pound-seconds per square foot (viscosity) ..
Square feet per second (viscosity) .
Fahrenheit degrees (change)" .
Volts per mil .
Lumens per square foot (foot-candles)
Ohm-eircular mils per foot .
Millicuries per cubic foot .
Milliamps per square foot . .
Gallons per square yard .
Pounds per inch .

*304.8 Liters per square meter per day
*4.8824 .' . . . .. Kilogram second per square meter
"0.092903 . . . . . . . . . .. Square meters per second
5/9 exactly. . .. Celsius or Kelvin degrees (change) *
0.03937 Kilovolts per millimeter

10.764 . . . . . . . . . .. . Lumens per square meter
0.001662 Ohm·square millimeters per meter

*35.3147 Millicuries per cubic meter
* 10.7639 . . . .. Milliamps per square meter

*4.527219 . . . . . . . . . . .. Liters per square meter
*0.17858 Kilograms per centimeter

GPO 835·188
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ABSTRACT

Test results on accessory coatings, sealants, and polymeric products are presented. This
was one part of a five-part investigation to evaluate concrete and accessory materials under
a variety of temperature-pressure-salinity conditions encountered in a sea water distillation
plant. Test conditions included exposure to distilled water, brine, and steam at
temperatures ranging from 1000 to 2900 F; steam and distilled water exposures were
conducted in autoclaves. Many materials perform satisfactorily at the lower temperatures,
but the number decreases as the temperature increases to 2900 F. Ethylene-propylene
diene monomer was the least affected rubber at any exposure conditions. Phenolic
coatings were least affected of the coating groups at any exposure condition. Exceptions
to this point out the importance of formulation within families of materials. Previous
reports on this study are General Reports No. 37, 37A (DSW R&D Report No. 390),
3781,3782; Report REC-DCE-69-S; and Report REC-ERC-71-26.

ABSTRACT

Test results on accessory coatings, sealants, and polymeric products are presented. This
was one part of a five-part investigation to evaluate concrete and accessory materials under
a variety of temperature-pressure-salinity conditions encountered in a sea water distillation
plant. Test conditions included exposure to distilled water, brine, and steam at
temperatures ranging from 1000 to 2900 F; steam and distilled water expOSures were
conducted in autoclaves. Many materials perform satisfactorily at the lower temperatures,
but the number decreases as the temperature increases' to 2900 F. Ethylene-propylene
diene monomer was the least affected rubber at any exposure conditions. Phenolic
coatings were least affected of the coating groups at any exposure condition. Exceptions
to this point out the importance of formulation within families of materials. Previous
reports on this study are General Reports No. 37, 37A (DSW R&D Report No. 390).
3781,3782; Report REC-DCE-69-S; and Report REC-ERC-71-26 .
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ABSTRACT

Test results on accessory coatings, sealants, and polymeric products are presented. This
was one part of a five-part investigation to evaluate concrete and accessory materigls under
a variety of temperature-press,ure-salinity conditions encountered in a sea water distillation
plant. Test conditions included exposure to distilled water, brine, and steam at
temperatures ranging from 1000 to 2900 F; steam and distilled water exposures were
cond,ucted in autoclaves. M,my materials perform satisfactorily at the lower temperatures,
but the number decreases as the temperature increases to 2900 F. Ethylene-propylene
diene monomer was the least affected rubber at any exposure conditions. Phenol ic
coatings were least affected of the coating groups at any exposure condition. Exceptions
to this point out the importance of forml,llation within families of materials. Previol,JS,
reports on this study are General Reports No. 37, 37A (DSW R&D Report No. 390),
3781, 3782; Report REC-DCE-69-S; and Report REC-ERC-71.26.

ABSTRACT

Test results on accessory coatings, sealants, and polymeric products are presented. This
was one part of a five-part investigation to evaluate concrete and accessory materials under
a variety of temperature-pressure-salinity conditions encountered in a sea water distillation
plant. Test conditions included exposure to distilled water. brlne, and steam at
temperatures ranging from 1000 to 2900 F; steam and distilled water exposures were
conducted in autoclaves. Many materials perform satisfactorily at the lower temperatures,
but the number decreases as the temperature increases to 2900 F. Ethylene-propylene
diene monomer was the least affected rubber at any exposure conditions. Phenolic
coatings were least affected of the coating groups at any exposure condition. Exceptions
to this point out the importance of formUlation within families of materials. Previous
reports on this study are General Reports No. 37. 37A (DSW R&D Report No. 390),
3781, 3782; Report REC-OCE-69-S; and Report REC-ERC-71-26.
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