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I. INTRODUCTION -

This is the final technical report of NASA Grant
NGR 22-009-781 "Research on the Exploitation of Advanced Com-
posite Materials to Lightly Loaded Structures". As originally
conceived and envisioned the research was to tackle the
overall system, i.e., the influence of advanced composites
on the aerodynamic performance and vice versa, the influence
of fabrication procedures on the advanced composites and
vice versa, the influence of advanced composites on the
design process and vice versa were all to be studied. As
can be seen by an-examination of Figure 2.1, this proved to
be a very ambitious undertaking. Many pieces of the overall
system have been investigated but none have been carried to
the resolution required for engineering application. None-

theless, interesting and useful results have been obtained.



II. PENULTIMATE SAILPLANE

At the beginning of this program it was decided to
motivate the work by'focusing on the design of a 19 meter
sailplane. This resulted in the original plan for the ex-
ploitation of advanced composite materials for lightly loaded
structures as shown in Figure 2.1. As can be seen it was a.
very ambitious undertaking and in hindsight the funds avail-
able were not sufficient to accomplish the various tasks
in the time allotted. A brief summary of accomplishments
not covered in later parts of this report is as follows:

2.1 Our assessment of the present performance regime
of high performance sailplanes is shown in Figure 2.2. The
curve shows the wing loading, g, for the best cross country
speed. It was the goal of the Penultimate Sailpléne Group
to use the advanced composite materials to widen the bound-
aries of the performance map. This is depicted in Figure
2.2. The objective was to create a sailplane which could
fly in weaker thermals than present day sailplanés (by being
lightér) and to fly in stronger thermals than present sail-
planes (by carrying more water ballast).

2.2 A computer program to calculate the time of flight
for a sailplane in thermals was written. Thisbsoftware is
called SADOR, Sailplane Aerodynamic Design Optimization for
Racing. A simplified block diagram is shown in Figure 2.3.
This program, which has been excrcised and tested to a
limited degree, is quite lengthy and will not be documented
in this report. The program is available.

2.3 A flutter analysis and the requisite computer pro-
gram to carry out the flutter analysis were accomplished.



This was reported by Michael Pustejovsky in the Proceedings
of the Second International Symposium on the Technology and
Science of Low Speed and Motorless Flight, M.I.T., Sept.
11-13, 1974. |

2.4 The core of a sailplane structural wing design pro-
gram is in being. This program calculated aerodynamic
loads, inertia loads, sheaf stresses, bending stresses, skin
thicknesses and iterates this process until a prescribed
degree of convergence is achieved. The airfoil section
(Wortman FX-67-170/17) and the material properties of the
advanced composite laminates are specified as inputs. While
a block diagram of the design process seems straightforward,
the translation into a computer aided design software program
has proved to be difficult.



' e =

KDVANCED COMPOSITE MATERIALS FOR

CURRENT -

I

LIGHTLY LOAPED STRUCTURES

PROGRPM PLANNED PaoZAIM 1914 - 1418 GOAL
DEFINE PEsIeN SuiLd | GROUND || FLIGHT
PEREORM, STAS, ST1AB. TESTS TesT
&AINS _ - \
DESIGH GROUND
FUTTER |17 | STUDIES TesTs
ANALNSIS - Burd .
‘I WING ADV,
PEsIeN COMP.
TUNNEL WinG
PREMLIM. TE4TS : STRUCT.
WT: =9 |
ESTIMATE &1 FOR
/ éerd
X 11 Buio AL
U0 ;
Tuwwee MQLD$ 1 Alc
MOOEL '
| o MARUPACTUR
&
FRIRICATE / INVERTION SR
WITH " ) STUDILES

FLAMENTS




“PRESENT ART

| WITH WATER f
10+ * ' -
T PS | H “ps
(%) - A |
S N . 4 : SAILPLANE WITHOUT
W | 3 WATER BALLAST
(5 t presen'l'/ | | )
opil. art 3 % PENULTIMATE
. . : . SAILPLANE
800 | 1600

STRENGTH OF THERMALS FT/MIN.

Figure 2.2 *PS REGIME



Figure 2.3 Simplified Block Diagram for SADOR.
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III. HORIZONTAL STABILIZER FOR THE SCHWEIZER 1-34 SAILPLANE

_ 3.1 A number of activities which loosely can be termed
manufacturing research were carried out. Some of  these were
as follows: (a) the use of salt as a master mold for the
filament winding of shells of revolution. It was discovered
that PVA (polyvinyl alcohol) mixed with salt (the kind used
for salt lick for livestock) would form a hardened mold
material which was rugged and unchanged by an oven cure of
250°F for two hours. After baking, the salt-PVA is water
soluble and represents a potential material to be used as a
washout mandrel; (b) experiments using clear plastic oven
wrap as a vacuum material, burlap as the bleeder material and
perforated oven wrap as the ;eléase layer betweéﬁ the bleeder
and the wet layup; (c) the use of mylar as a sheath for fila-
ment wihding of graphite filaments; (c) filament winding of
Kevlar on a polystYrene foam mold. It was discovered that .
Kevlar cannot be sanded. Any spot which is sanded develops
localized tufts of fuzz denser than on the skin of a peach.
Hence it was concluded that a suitable finish is best achieved
on Kevlar with matched die molding.

3.2 It was decided to design, analyze, fabricate, test,
and fly an advanced composite horizontal stabilizer for the
Schweizer 1-34 sailplane. The objective of the stabilizer'
design program was to design a structure with minimum weight
that matched the'stiffness and strength properties of the
original part and complied with the FAA airworthiness re-
guirements.




Before such a structure could be designed, it was first
necessary to determine the_magnitude and the distribution
of the most critical loads imposed on the structure. A
survey was made of various airworthiness réquirements'in—
cluding the OSTIV and FAA criteria. A series of papers by
Professor Dr. Ing. Pierro Morelli(l)'(Z)'(3)'(4) was
selected as representing the most rational means of estab-
lishing the most critical loads and his method was followed
in the analysis.

The Morelli analysis provides the magnitude of the most
critical "up" loads on the horizontal tail and the most
critical "down” loads. The method also includes informa-
tion about the corresponding load factors and points on the
v-n manoeuvring envelope from which one can "back figure"
the corresponding stabilizer angles of attack and elevator
deflections. Finally, information concerning the airfoil
geometry and section characteristics were used to establish
the breakdown between loads carried by the elevator and the
fixed stabilizer, respectively. » '

(l)"On the Dynamic Response of Sailplanes to Longitudinal
Manoeuvres", Swiss Aero-Revue 5-6/1967.

(2)"Tail Loads Due to Abrupt Longitudinal Manoeuvres", pré-
sented at the Twelfth OSTIV Congress, Alpine, USA, 1970.

(3)"A *Static' Evaluation of the Manoeuvring Tail Load for
Instantaneous Longitudinal Manoeuvres of Sailplanes", pre-
sented at the Twelfth OSTIV Congress, Alpine, USA, 1970.

(4)"EleVator‘Induced Manoeuvring Loads from the Standpoint

of Airworthiness Requirements for Sailplanes”, presented

at the Twelfth OSTIV Congress, Alpine, USA, 1970.
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Once the magnitudes of the loads were determined, it
was then necessary to assume a certain spanwise aerodynamic
load distribution. For simplicity, an elliptical load dis-
tribution was assumed. After the aerodynamic loads on the
elevator and the fixed stabilizer were known, it was then
possible to calculate the point loads on the fixed stabi-
lizer transmitted to the structure at the elevator hinge
points and the stabilizer mounting fittings. Finally, given
the concentrated loads at the fittings and hinges, together
with the aerodynamic loads, it was possible to calculate the
"limit load" shear force and bending moment diagrams in the
spanwise and chordwise directions for the most critical "up"
load and "down" load manoeuvres.

For a given configuration, the shear force and bending
moment diagrams provided enough information to calculate
the loads in the stabilizer spar caps ané root rib caps:;
the number of plies of laminated material necessary follows
from the material allowables and the widths of the spar and
rib cap flanges. To insure that the structure will withstand
the ultimate loads, the material allowables were divided by
a factor of 1.5.

' 3.3 It became apparent through the testing of thin
laminates and through the study of published strength data
on advanced composite materials that a lightly loaded struc-
ture whose shell thicknesses are closely engineered to match
the applied load relative to the material allowables will
contain structural details whose gauge thicknesses are ex-
tremely thin--on the order of a single ply laminate. 1In
this regard, the advanced composite structure for a 19 meter
wingspan sailplane may have shear webs and wing skins that
are 0.005 inch thick with spar caps hardly any thicker.

With such high strength materials and small dimensions,



the problem of general buckling as a critical mode of failure
becomes most serious and tends to mask the high strength
properties of the materials unless innovative ideas are
devised.

The problem of skin stabilization is thus of primary
importance in the design of lightly loaded advanced composite
structures optimized for minimum weight and it is to this
constraint that a great deal of design effort was directed.

3.4 In addition to the strength criteria imposed by
the aerodynamic and maneuvering loads, an additional anti-
crush reinfqrcement was added to the leading edge near the
fuselage at the stabilizer root to accomodate normal ground
handling loads as would occur at a typical flying field. Such
reinforceﬁent should allow ground crew personnel to pick the
tail of the airplane off the runway without damaging the
structure. | |

3.5 A fabficatibn experiment was conducted in which a
simulated 20 inch section of the stabilizer spar was laid up
on a 3/4 inch mahogany wood tool. The perforﬁance of the
tool seem satisfactory and the relatively poor qdality of
the finished part was attributed to the layup procedure
(with the absence of mylar templates and indexing pins) rather
than to the tool surface itself. It was concluded that
future tool designs should include provisions for indexing
pins and mylar templates and that a heat gun was required to
alleviate the problem of excessive tackiness of the lamina-
ting resin used.

‘ 3.6 A design was developed for a male tool that was to
be used to mold the one-piece stabilizer skin. This mold,
i.e. the plaster "master model" of the Schweizer 1-34 stabi-
lizer was constructed of Red Top Molding Plaster manufactured
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the U.S. Gypsum Company. A photograph of the "master model"
is shown in Figure 3.1. '

3.7 The intent has been to use the plaster model as a
male mold for the autoclave curing of an advanced composite
stabilizer skin. After completion of the model, however,
it was decided that before the plaster was subject to auto-
clave pressures and temperatures the male mold in its present
form would be used to construct a female mold out of fiber-
glass that could be used as a "backup" tool in the event that
the plaster mold burst, fractured, ruptured or otherwise
failed.

It was decided that the female mold would be produced
in two halves by the hand layup procedure. The layup con-
sisted of a 1/16 inch thick layer of high temperature “gél
coat" followed by approximately 10 layers of no. 181 fiber-
glass tooling cloth with high temperature resin. The re-
mainder of the mold consists of prefabricated high.tempera—
ture fiberglass panels cut into a series of "female rib"
sections and spar sections and notched so that they may be
mounted on the back of the female tool face in an "egg-
crate" configuration. )

Approximately 275 man-hours were spent on the fabrica-
tion of a fiberglass-epoxy high temperature plastic tool
(mold) for use in the planned production of a honeycomb sand-
wich structural panel. The tool was designed for a service
temperature of 350°F and was intended to perform in either a
vacuum bag-oven or vacuum bag-autoclave curing environment.
The molds were constructed of laminated fiberglass cloth
and were produced by a room temperature hand layup procedure.
An additional 300 man hours were spent on the evolution of

11



the design for a hollow ribless honeycomb sandwich stabilizer
that would provide éxtremely low weight with good structural
stiffness and ease of fabrication. A design was developed in
which a three ply laminate was chosen for the outer skin, a
one ply laminate was chosen for the inner skin, and an ad-
hesively bonded constant thickness honeycomb core was placed
in between. _

The fiberglass molds were designed to serve two purposes:
(1) to provide smooth surfaces on which to cure thin laminated
graphitc skins for the honeycomb core facings, and (2) to
serve as a bonding jig for’the bonding of the skins to the _
honeycomb and the bdnding»of the top panel to the bottom panel.

Most of the curing that had been done by the Penultimate
Sailplane Group was accomplished_by the oven-vacuum bag
curing process. Thus, it was felt desirable to design the:
molds. to perform in an oven environment so that already existing
techniques and hardware would be employed in the stabilizer
fabrication. This meant that the molds were required to have
a 350°F service temperature.

A combination of high temperature epoxy-gel coat and high
temperature epoxy laminating resin was chosen that was capable
of curing at room temperature prior to being removed from the
master model. Upon curing at high temperature, the resin
would retain its stiffness so that the dimensions of the
molds would‘remain stable even after removal from the master
model. , o

Figure 3.2 and 3.3 shows the construction of the fiber-
glass mold pair. Only £he'mold faces werellaid-up by hand.
The remainder of the mold consists in a backup structure cut from
prefabricated 1/8 inch fiberglass sheet and a flat sheet |
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backing material bonded to‘the outside edges of the ribs to
provide torsional stiffness for the finished mold.

During the summer of 1975, a prototype fiberglass mold
pair was produced and found to be within the overall dimen-
sional tolerance of 0.005 in accuracy. Photographs are shown
in Figures 3.4 and 3.5. The molds met or exceeded all of
the design specifications regarding strength, stiffness, and
high temperature service capability. Unfortunately, during
the post curing operation, the temperature control on the
‘oven in which the molds had been placed malfunctioned (the
dial rotated due to vibration from 125°C to 325°C) so that
the molds were subjected to an estimated 600°F'temperature*.
This temperature level resulted'in blistering of the‘gel _
coat surface and vaporizing of the laminating resin of the
prefab rib structure. The damage done to both molds was
excessive and irreversible. This accident occurred on
August 4 and an immediate program was undertaken to produce
a replacement mold set. | ' '

3.8 An approximate cost breakdown for the fiberglass
mold and master model is as follows:

*The fire department even came.
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Resin and Gel Coat $100.00

No. 181 Glass Cloth 30.00
Prefab Glass Sheet 45.00
Solvent 15.00
Squegee, Brushes, Cups, 15.00

Paper Towels

TOTAL Materials for $210.00
Fiberglass Mold

Plaster $ 12.50

Aluminum Template 15.00
Stock

Extruded Aluminum 40.00
Base :

Lacquer 10,00

TOTAL Materials for | $ 77.50

Master Model

468 man-hours labor for master model
275 man-hours labor for glass mold

3.9 In order to provide stiffness and dimensional accuracy
suitable for an advanced competition sailplane structure, a
honeycomb sandwich panel concept was selected. Basically,
the structure consists of a spar and a skin which carry
the main bending and torsional loads, respectively. Since
an unsupported skin does not provide sufficient strength in
the lateral direction (bending in planes parallel to the root
rib), some form of lateral load bearing structure is necessary
to carry lateral bending and shear. In a conventional semi-
monocoque structure, this lateral structure is provided by

14



the ribs and stfingers to carry the main torsional loads
and establish the external aerodynamic shaée. In a lightly
loaded laminated composite structure, however, the'situation‘
is encountered where the proper skin thicknesses as dictated
by the applied loads together with the available gauges

of prepreg tape 1led to very thin skin thicknesses. Such
ply layups are invariably "unbalanced", that is unstmeﬁri-
cal about the middle line of the lay up. For an unsupported
skin laid over ribs and stringers, this leads to warping

and difficulties in achieving dimensional accuracy. A solu-
tion is to support the skin by a core material such as
balsa, foam, or'honeycomb. -Care must be exercised, however,
that the added weight of the core plus adhesive does not
overcome the advantage of graphite/epoxy.

Figure 3.6 shows a minimum weight sandwich panel struc-
ture that provides the necessary skin stabilization system,
together with a lateral beam-like support system that
carries the bending and shear in planes parallel to the
root rib, Here a 90° fiber means a fiber that is_parallel
to the root rib; a 0° fiber means a fiber that is parallel
to the spar caps. For the structure shownin Figure 3, the
90° fibers carry the chordwise bending loads, the core
carries the chordwise shear loads and the 45° fibers carry
the main torsional loads. The only 0° fibers in the struc-
ture are located in the spar daps and a part of the leading
edge.

Preliminary calculations indicated that the structure
shown will carry the design loads with a sufficient factor
of safety and margin of safety to be suitable for use on
a man-carrying sailplane. Initial weight estimates indicate

15



flying weight of about 3 pounds compared to about 5 pounds
for the original aluminum version.

Unfortunately, the August 4, 1975 fire set back this"
part of the project so that the stabilizer has not been
built. However'a sample panel has been fabricated. The
unbalanced 3-ply lay-up was replaced by a 5-ply balanced
lay-up to eliminate warping. Testing of the panel is in-
complete but an 'eye-ball' inspection indicates qualita-
tive success. A picture of the sample panel is shown in -

Figure 3.7.

16



Figure 3.1

FULL SCALE PLASTER MODEL (average chord 15", span 48",
taper ratio .5) OF SCHWEIZER 1-34 HORZONTAL STABILIZER
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FIGURE 3.4

FRONT OF FIBERGLASS MOLD LAYING NEXT TO PLASTER MOLD
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FIGURE 3.5

BACK OF FIBERGLASS MOLD
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Figure 3.7

SAMPLE PANEL
(12" x 12"; 5 ply +45, 0, *45 on top; 1/2" nomex core; 0° on bottom)
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Iv. TENSILE STRENGTH OF SINGLE GRAPHITE AND KEVLAR FILAMENTS

Both the graphite and Kevlar filaments are brittle
materials. It was desired to obtain sufficient data on
the tensile strength of single filaments so that Statisti-
cal analyses could be made. The graphite filament tested
was Hercules Type HTS from batch no. 2-2 made in 1974.

4.1 Method of Testing

Two different methods of testing single filaments were
used. In both methods a single filament was attached at
its ends to a small square of cardboard which had double-
stick tape on one surféce (see Figure 4.1). The procedure
to prepare the specimen filament for test consisted of the
following steps: (é) first, the two cardboards were placed
in the jaws of the alligator clips of the individual
filament holder at the desired spacing (most of the tests
were run with a filament length in test of 6.99 centimeters);
(b) next, the single filament was pulled from the large
tow (with thumb and index finger) and laid on top of the
double-stick tape. A piece of Scotch tape was placed on
top of the filament sandwiching the filament to the card-
board; (c) finally the filament in the holder was brought
to the testing device and transferred to it.

The first method devised loaded the filament with
'weights in a styrofoam cup. At the top an alligator clip
was attached to a ring stand and at the bottom the foam
cup. In‘order_to minimize dynamic effects, weights were
added to the styrofoam cup while it rested on a platform.
The load was applied to the filament by bending the verti-
cal member of the‘ring stand which then lifted the styro-
foam cup from the platform. If the filament did not break,

23



the cup was carefully.lowered down onto the platform and

.1l gram of mass was added to the cup. This procedure was
repeated until fracture occurred. John Russell used this
method to obtain 147 data points and Michael Graves obtained
another 23. This "cup" method was slow (less than 8 tests
per hour). The loading and unloading required in this
method may have failed the filament in low cycle (about

30 cyqles for the average) fatigue.

The second method which has been dubbed the "rail-
road" scheme uses an "N" gauge model railroad freight car
rolling on a track mounted on a wooden bed which can be in-
clined by rotation about one end. Photographs of the "rail-
road" tester are shown in Figure 4.2 and 4.3. The filament
is spanned between a block fixed at the one end of the wooden
"roadbed" and the model railroad car which sits on the track.
A mass of grams was placed in the railroad car and the fila-
ment was loaded_bybtaising one end of the bed about a hinge
at the other and at a rate of about 2 to 3 degrees of rota-
tion per second until the filament fractured. As can be
seen in Figure 4. 2 the angle of inclination is read from a
graduated arc which is marked every 15 seconds. Over 1000
data points were obtained with this device. By using many
filament holders the construction of specimens was facili-
tated and it become posSible to obtain upwards of 15 data
points per hour.

The role that static friction of the railroad car may
have played in the load carried by the filament was investi-
gated by conducting a series of tests wherein the normal
component of the force perpendicular to the railroad track
was changed. In most of the graphite tests the mass of the

24



railroad car and the gram mass weight was 30.3 grams. This
led to angles of inclination at failure of between 12 and 30
degrees. The Kevlar tests were conducted with a mass of
Vlll.3 grams,‘leading to angles of inclination betweeh 13 and
26 degrees. A limited number of tests (about 100) were run
with the mass of the railroad car and the gram mass weight
reduced to 21.4 grams. Thig resulted in angles.of inclina-
tion between 17 and 45 degrees.

4.2 Experimental Results

Two of the sets of data are shown in Tables 4.1 and 4.2.
Bar graphs of the Table 4.1 and Table 4.2 data depicting the
distribution of the tensile strengths are shown in Figures
4.4 and 4.5 respectively. The filament at fracture broke into
several segments. It was not possible to determine whether
fracture initiated_at one point or simultaneously at several
" points. A plausible explanation is that the initial frac-
ture released a stress wave which then precipitated failures
all along the length of the filament.

The diameter of the graphite filament was determined
by measuring photographs taken with a scanning electron
microscope. One segment of a filament was taken at a magni-
fication of 7000. Three other segments were taken on the
same film at a magnification of 2800. Each segment was
measured at 3 locations and the results averaged. The

averaged results are shown in Table 4.3.

25



It is of interest to convert the breaking load carried

by the filament to failure stress. This is given by the
relation |

r - 19.80665 x 1073]ix]
TU ‘ T 2
- T p]

-3 '
where 9.80665 x 10 converts a gram mass of force to newtons

x is the failing load in grams
D is the diameter in meters

Foy is in pascals (newtons/sq. meter)

Table_4.4 tabulates stresses obtained over the range of

strengths based upon the minimum, average, and maximum dia-
meters. '

A typical published value for this kind of a filament is 2.8

giganewtons/per square meter.

4,3 Statistical Analysis of the Experimental Data

The test data have been correlated with both the Gaussian
and the Weibull distributions.

The Gaussian distribution (probability density) is given

by
_ X=H, 2
) = L 120550
. aV27
where

X is the breaking strength in gram mass
p is the mean
o is the standard deviation

26



x; is the breaking strength in gram mass of the it test
N is the total number of tests

The two parameter Weibull distribution (probability
density) is given by
£x) = L x*1le (3
a
B
where
o« is called the shape parameter °
B is the location parameter

The Weibull distribution is attractive because the cumu-
lative distribution F(xi) has a simple mathematical form

F(xi) = 1-e 'B

where 1 ;;F(xi)'is the probability that a load equalvto or
less than grams applied to a filament will not cause fracture,
i.e. the probability that the filament will survive a load
of X, or less. |

However the determination of the two Weibull parameters
o and (4 require considerable numerical manipulation. The
procedure used is called the maximum likelihood estimate
and requires iteration. '

Table 4.5 lists the Gaussian and Weibull parameters
for the different data sets and combination of sets.
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4.4 COHCIUSlonS and Observatlons

l. The cup method and the railroad method give s11ghtly
different results. The cup method yielded about a 9% smaller
mean and a smaller standard deviation. -

2. The half inch graphite test lengths gave about a
10% higher mean which is in conformance with the fracture-
of brittle materials. | R

3. Neither the Weibull nor the Gaussian distribution,
i.e., the:probability density, fit the experimental data
. very well. In pérticular the Gaussian which is symmetric
cannot match the skewed character of the data. Also the
maximum likelihood Weibull parameters do not locate the
maximum probablllty at the p01nt shown by the experlmental
data. '

4. The coefficients of variation (approximately é_or
%, see Table 4.5) are on the order of .16. This corres-
ponds. to coefficient of variations for graphite epoxy lami-
nates of .10 to .05. As can be seen from the very limited
number of dlameter measurements, an appreciable portion of ‘the
.16 coefficients of variation may be attributed to the vari-
ation in diameter. -

5. The questibn about static friction of the railroad
car is still unresolved. If the teéts (102 data points; seé
Table 4.5) run at the higher inclination angles had yielded
the same mean as those run at the lower inclination angles,
then we were prepared to conclude that static friction was
nét a factor. This did not occur. In fact the hiqhér angle
results show a iaréer mean. This factor has not beén re-
solved. '
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FIGURE 4.2

RAILROAD TESTER FOR INDIVIDUAL FILAMENTS
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Figure 4.3

CLOSE-UP OF RAILROAD TESTER
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TABLE 4.3

. Diameter

Filament Centimeters

1 8.21 x 1074

2 7.79 x 10”4

3 7.93 x 1074

4 8.68 x 1074

average 8.15 x 10~ 3

TABLE 4.4
FTU giga pascals
X minimum average maximum
grams diameter diameter diameter
7.79 x 10 %m. | 8.15 x 10 %cm. 8.68 x 10 Ycm.

6.0 1.23 1.13 .99
10.6 2.18 1.99 1.76
6.0 3.29 3.01 2.65
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LE

TENSILE STRENGTHS STATISTIC "

Table 4.5 PARAMETERS
WETRITT.T CGAUGSTAN
FILAMENT GAGE NO. OF o) H c TEST
MATERIAL LENGTH DATA o grams grams grams METHOD
cm POINTS
Graphite 6.99 146 6.62 10.477 9.79 1.60 cup
" " 23 6.83 10.53 9.88 1.46 "
" " 169 6.65 10.48 9.80 1.56 "
G 6.99 341 6.21 11.43 10.67 1.78 RR
" " 97 6.19 11.19 10.43 1.78 "
" " 438 6.14 11.36 10.60 1.82 "
Graphite | 6.99 102 6.50 12.47 11.64 1.92 RR
" 1.27 437 4.64 12.38 11.34 2.53 "
KEV 1.27 226 8.61 43.36 40.98 5.59 RR
" 6.99 102 9.29 38,01 36.08 4.45 RR




V. COMPRESSIVE STRENGTH OF ONE PLY AND TWO PLY GRAPHITE/
EPOXY LAMINATES ON VARIOUS CORE MATERIALS

The bulk of the strength data for the advanced composite
materials has been obtained from experiments on laminates
whiéh contain six or more plies. For lightly-loaded struc-
tures, the purely strength requirements can be satisfied,
theoretically, by fewer than six plies. This then requires
the use of light weight core materials to stabilize the thin
laminates so that adequate strengths can be developed. The
work carried out in obtaining compressive mechanical pro-
perty data is described in this section.

5.1 Construction of Specimens

The specimens are wide sandwich beams in which a 13 cm
(5 1/8 inch) long test section is integral with mahogany
louding blocks at each end. Graphite-epoxy plies are bonded
onto the top and bottom facings of the specimen. A typical
specimen with nominal dimensions is shown in Figure 5.1.

Different materials have been used for the cores of
the sandwich beams. The materials used are two densities of
styrofoam (2 lb/ft3 and 3 lb/ft3), rigid polyvinylchloride
(PvC) foam (6.7 1b/ft3), urethane foam (4 lb/ft3), nomex
honeycomb (4 1b/ft3), and aluminum honeycomb (4.5 1b/£t3) .
(The cited densities are those nominally spécified by the
manufacturer.) The facing sheets of the sandwich are one
or two plies of graphite/epoxy uni-directional material
manufacturcd by Hercules Corporation and bears their desig-
nation of type AS/3502-5.

'The fabrication of each composite beam consisted of

three distinct steps. These were: (1) curing and sizing
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of Ehe graphite/epoxy plies; (2) preparation of the core; and
(3) the secondary bonding of the graphite/epoky plies to the
core. ‘

The preparation ofAthe graphite/epoxy was the most diffi-
cult as well as the most important step in the construction
process. The temperature during cure appeared to make some
difference in final properties and the measure of vacuum was
important in determining the quality of interlaminar bonding
as well as the ply thickness and weight. The layup procedure
involved placing the pre-preg tape between blotting layers
(fiberglass cloth) and release material (peel-ply cloth) and
mounting the several layers upon a steel plate to prevent ,
crushing or distortion during cure. (See Figure 5.2). The
entire layup was then sealed inside a nylon vacuum bag, eva-
cuated, and cufed at elevated temperature. At the end of
its curing cycle the large sheet of laminate was cut to proper
size on a sheet-metal shear. For a one-ply sheet of graphite,
the bottom layers of fiberglass and peel-ply were eliminated
and the graphite was placed directly on the teflon-covered
plate. No additional pressure (such as in an autoclave) was
aéplied to the bag; thus, the graphite was cured under a
pressure of approximately 14 psia. Different temperature
schedules for the thermal cycle were used but most of the
specimens were cured at 1 1/2 hours for 350°F, followed by
one hour at 300°F. This approximates the factory recommended
curing cycle. Typical thicknesses after curing for the
graphite/epoxy plies were .007 inches for a one-ply sheet
and .013 inches for a two-ply sheet. These thickness dimen-
sions are larger than the factory specified nominal thick-

ness of .0052 inches per ply. This can be attributed to the
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much lower pressure used during cure. The faétory recommended
curing cycle requires a pressure of 100 psia to be applied to
the graphite sheet during cure.

' After curing, the graphite sheet was cut into three

inch wide strips. . .Each was measured with a micrometer at

ten random locations in the test section to determine the
average thickness of the strip. For each specimen, the

strips were selected such that the top and bottom facings

were of similar or identical thickness.

The loading blocks on either side of the test section

were made of mahogany and were carefully produced on accurate

wood working equipment to insure consistency in specimen
dimensions. Mahogany was chosen because it provided an
inexpensive, easily machined, relatively high modulus, crush-
resistant material for the loading blocks. .

The test section cores were sanded to the correct width
and length, and were then bonded ontb the end blocks withv
epoxy adhesive. On all the cores except PVC foam the core
thickness was left oversize at this stage and was later
sanded to match the thickness of the end blocks. The PVC
foam is available only in 3/4" slabs, so that the end blocks
were thicker than the test section. In this case, the end
blocks were machined to match the core thickness.

-For the urethane, styrofoam, and nomex honeycomb, the
test section was carefully hand sanded until the core and.
end blocks were the same thickness. Extreme care was taken
to avoid "scalloping" the core and to eliminate waviness
in thc test section. Since this sanding opens the closed-
cell structure of styrofoam, the cells were resealed after
this sanding by the judicious application of heat from a
hot air blower.
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The preparation of the aluminum honeycomb specimens
was more complicated. The cells of the honeycomb were filled
with water which was then_frozen. The ice supported the cell
walls during machining. The frozen specimen was placed in a
horizontal milling machine, and the core was milled until
it and the end blocks were a constant thickness. The ice
was then melted away. |
' PVC foam core specimens were also machined on a hori-
zontal milling machine. 1In this case, the end blocks were
milled until'they and the core were a constant thickness.

The specimen received a final light sanding to remove any
burrs or roughness.

The third step in the construction process was to bond.
th¢ cured graphite sheets onto the cores. For the specimens
with foam cores, a two-part room temperature curing epoxy
(Smooth-On Corporation type EA-40) was used to bond the
graphite sheets to the specimens. This epoxy cures in
. approximately 12 hours. A film adhesive was used for those
specimens which have a honeycomb test section. The film
adhesive, which isva thin film of semi-cured epoxy on a fine
muslim carrying cloth, is type FM-123-2 manufacfured by
American Cyanimide and was cured at 250°F for three hours.
For both foam and honeycomb specimens, the lamination process-
was conducted in a vacuum bag to ensure even and substan-
tial pressure across the face of the specimens. The vacuum
baqg layup for the lamination process was similar to the
layup for curing a 2-ply sheet of graphite. 1In addition, a
wood frame was placed around the specimens to prevent the

bag from crushing the outside edges of the specimens.
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After the lamination process, the cores were sanded
again to remove any excess graphite or epoxy. Strain
gauges (Micro Measurement EA-13-187BB-120) were bonded to
the top and bottom of the specimen in the center'of-the
test section.

5.2 Testing Procedure

The specimens were tested in four-point bending with
.the bending moment being gradually increased until the speci-
men failed. The loading geometry is shown in Figure 5.3.

The load was applied to the test fixture by a Baldwin-
Emery SR4 Model FGT test machine. The load was increased
in small steps (usually ten to fifteen steps before failure),
and the load, compressive strain, and tensile strain of the
specimen were recorded at each step. When the specimen
failed, the load at failure was noted. A listing of the
stress-strain output for most of the specimens is given in
the Appendix 5.1 at the end of this seétion.

5.3 Experimental Data

A total of 101 specimens with uni-directional plies have
been fabricated for this project. The first 37 were con-
structed by M. Graves and K. Shultz, and the remaining 64
were constructed by C. Flanigan. In addition, six speci-
mens by Flanigan attempted to use extremely light Nomex
honeycomb (1.8 lb/ft3), and these specimens crushed during
construction. Another set of 20 specimens with 2 plies, one
oriented at 0° and the 90° (crossplied) were constructed and
tested by D. Hoon.

The 109 specimens which are reported herein are comprised
nf the categories shown in Table 5.1. '

After some of the early tests, the reduction of the
data into stress-strain diagrams was generated by means of
a computer format. This tabulation of the data is présented

in figures shown in Appendix 5.1.
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Three different failure modes were exhibited by the
specimens. Failure mode "a" is characterized as a tension
failure of the foam: core which allowed the graphite facing
to buckle outward. (See Figure 5.4). It was found to occur
only with the Urethane foam core beams. The uni-directional .
laminates had.dne-half buckle wavelengths of approximately
3/8" to 11/16". The cross-plied specimens, after failure,
had one-half buckle wavelengths of approximately 5/8" to
1-3/8" and these dimensions varied from one edge of the
beam to the other. Failure was very rapid and was always
accompanied by a "popping" sound as the graphite/epoxy ply
buckled away. The failures of the urethane core specimens
occurred at lower levels of stréss than did the 3 lb. stryo-
foam core beams (urethane is denser than 3 1b. styrofoam).
Usually the single ply uni—directionai specimens failed in
a "gentle" fashion with the facing ply showing little
damage. The two ply uni-directional specimens failed more
"energetically" and the facing plies were usually broken.

Failure mode "b" is characterized as a compression
failure of the core (see Figure 5.5), and is seen on the
beam as a straight, sharp V-shaped indentation. For uni-
directional léminates with styrofoam cores, both the
2# and 3# density specimens exhibited buckle failure into
the core as shown in Figure 5.5. The 2# styrofpam specimenv
failed at a much lower level than the 3# styrofoam. For a
l-ply facing, the'buckling was sufficiently gentle such that
thellaminate only cracked élightly at the "V" in the buckle.
For the 2-ply samples, the compression facing~broke "vio-
lently" and Qas often accompanicd by some interply delami-
nation. This mode of failure occurred on six of the twelve
occasions with the PVC foam corc crossplied specimen.

Failure mode‘gc“ is characterized as a compression
failure of the graphite facing (see Figure 5.6). This
failure mode occurred on five of twelve occasions where PVC
foam was used as the core material for the crossplied speci-

mens. The failure line for the crossplied specimens was.
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very jagged through the facing with little apparent permanent
deformation of the core material. The remaining specimens
"using PVC foam, Nomex honeycomb, and aluminum honeycomb
exhibited similar'failure modes (see Figure 5.6). 1In these
cases, i.e., failure mode "c", the failures do not appear to
be triggered by rupture of the core material.

The stress~strain curvés and associated parameters have
been calculated from the basic load-strain information gathered
during testing and from the measured specimen size. The
thickness of the specimen has been taken as the'average of
the thickness at'the four corners of the test section area
of the finished area. 'Thus, the core thickness is the speci-
men thickness minus the graphite/epoxy thickness, and hence
the calculated core thickness includes both the actual core
dimension plus the thickness of the epoxy adhesive. The width
and length of the test sedtion were measured directly from
the specimen.

The bending moment applied to the beam can be calculated
from the known loading fixture geometry and from the measured
load applied to the fixture. 1In this case, the bending

moment is given by
Mb = 1.38 x Failing Load (in-1b)

The cores which ‘are low density and low stiffness are assumed
to provide negligible contribution to the bending stiffness
and it is also assumed the stress is uniformly distributed
across the graphite/epoxy ply thickness. Thus, the load
carrying ability of the ply thickness is given by

Ly K



N = Mb (pounds)
(tc + tF)w inch

where té and tF are the core and ply thicknesses, respectively.
The stress in the ply is given by o -

Stress = N (292225—)
tF sg. 1in.

The modulii of elasticity of £he compression ply and the
tension ply were'calculated by using a least squares methdd
to fit a straight line to the first portion of the stress-
strain diagram. Generally, only the data points below one
half of the faiiing stress were used.

A summary of the averages from each category of test is
given in Table 5.2. The results for each categdry are tabu-
lated in Tables 5.3 through 5.14. Stress strain curves are
shown in Appendix 5.1 to this section. V |

5.4 Properties of Core Materials

The compressive moduli of elasticity and the crushing
strengths of the core materials were obtained by tests of
blocks of material. Deflections were.read by dial gages
which measured the relative motion of the loading platens.
Results afé*shown in Table 5.15

5.5 Statistical Analysis of the Data

Statistical analyses of the data have been made. Each
table of data shows the average of the parameter, e.qg.
average ply thickhess, average stress at failure, etc. and
the standard deviations. The average and the standard
deviation can be considered as the statistical parameters

for the Gaussian (normal) distribution:
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where
- x 1s the parameter, such as N or thickness -
u is the mean
o is the standard deviation
and
fG(x)dx is the number of specimens having the property
lying between fG(x) and fG(x+dx)

The data has also been fitted by the maximum-likelihood
estimate method to the two parameter Weibull distribution

X
o xa-l e_(E)

f(x) = S

=

where o
o is the shape parameter

B is the location parameter

The Weibull parameters for each set of tests are shown
in Table 5.16.

5.6 Correlation of the Data

Plots of the average compressive strength, N, have been
made against the}following parameters:

(a) Core density (grams/cc)

(b) Core crushing strength (psi)

(c) Core compressive modulus of elasticity (psi)

3
- EgB g 2
(d) Structural parameter TF ((1b/in)°)

Cc
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where

= ply modulus of elasticity

= core compréssive modulus of elasticity
= thickness of ply

o o S > B
QO =M O

‘= thickness of core

The plots for the first three correlations are shown
in Figures 5.7, 5.8, 5.9 and Table 5.17 lists the data
used. Bands have been drawn which roughly bound the data
at the %o (standard deviation) values. '

The justification for the structural parameter is that
the square root of it is dimensionally N. (The data could
have been plotted against the square root of the structural
parameter.) Also this is a parameter which arises in the
study of beams on elastic foundations.

Correlation (d) is shown in Figure 5.10and the data used
is shown in Table 5.18. All the sets of data have approxi-
mately the same slope with exception of the styrofoam 2
(nominally 2 lbs/ft3)‘ These latter data, i.e. those using
styrofoam 2 as the core were the first specimens constructed
and tested; thus the group was still learning and hence the
confidence level is lower for this set. (Additionally, the
group feels that styrofoam 2 is not a'good structural material).

The lines joining the data for the single ply and two

ply tests have been fitted to the relation given by
E_E t> |

Bt
N = Kl-3p
C

m

]

and values for the structural parameter are given in Table
5.19.
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5.7 Conclusions and Observations

1. The beginnings of a data base for the compression
allowable of one and two. ply uni-directional graphite/epoxy
bonded onto low density cores have been obtained. There is
still an insufficient number of test specimens upon which to
base design allowables. About 40 specimens are desirable
from a statistical point of view. . ‘

2. There is an appreciable variation in the properties
of the foam materials of nominally the same density. The
characterization of the foam did not receive sufficient
attention. Again, a larger statistical basis is required.
Also, an investigation of the produétion controls used by
~the suppliers of the foam materials would be desirable be-
fore an engineering commitment to the use of these materials
should be made.

3. The nominal 2 pound per cubic foot styrofoam does
not appear to be'suitable as a core material for sandwich
beams. The coefficient of variation (standard derivation
divided by the mean) which is a measure of the scatter of
the data is the largest for the specimens using this
material. .

4. On a strength to weight ratio, i.e. average N
(load/unit width) divided by the core density, the materials
rankvas follows (with styrofoam 3 as the reference): ‘

Core Material 1 ply 2 ply
Styrofoam 3 1.00 1.00
Urethane Foam .72 .59
PVC Foam - .90 .77

_ Nomex Honeycomb 1.34 1.08
Aluminum Hdneycomb 1.21

oA



Thus, styrofoam is the best of the three foam cores
but the Nomex and aluminum honeycomb are better core
materials than the styrofoam 3.

5. A number of people participated in making and
testing the specimens. Even though the art was passed from
one student to another there still was an appreciable learning
process required.

6. The modulus of elasticity in compression, as deter-
‘mined by linear least-square fit of the étress—strain data,
was generally but not always found to be smaller than the

tension modulus.
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Figure 5.1

BEAM SPECIMEN CONFIGURATION
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.‘1--Teflon coated steel plate

. 4==16" x 12" laminate of

2--Bottom fiberglass layer
3--Bottom peel-ply laver

graphite/epoxy
5--Top peel-ply layer

- 6=-=-Top fiberglass layer

Mot shown--nylon vacuum bag

Figure 5.2

LAYUP FOR CURING OF GRAPHITE/EPOXY




0%

P/2. p/2

7.5 . ;g

p/2

L_2.76“

p/2

Figure 5.3

4-POINT BEAM LOADING CONFIGURATION




Figure 5.4

TENSION MODE FAILURE OF CORE




A"

e S

Figure 5.5

COMPRESSION FAILURE OF CORE
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Figure 5.6

COMPRESSION MODE FAILURE OF FACING
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TABLE 5.1

CATEGORIES OF SPECIMENS

No. of Tests Type of Core _No. of Plies
10 2% Styrofoam 1
2 .. . . ” 2
10 ‘ 34 Styrofoam 1
. . [1] 2
Urethane Foam 1
(1] 2
16 . PVC Foam | 1'
10 o " 2
12 . Nomex Honeycomb - 1
t [[] 2
Aluminum Honeycomb 1
Urethane Foam 2, crossplied
12 o PVC Foam 2 crossplied
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i (2)

Crossplied.

SUMMARY OF AVERAGE RESULTS

TABLE 5.2
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Elastic
No. of Ply Aver. N Modulus
Plies Core Material Thickness | Stress | (1b/in) {(msi)

' (in) (ksi) Tens. | Compr.

1 2# Styrofoam .0078 16.75 126 12.45

2 2# Styrofoam .0146 '26.24 | 371 13.92

1 34 Styrofoam .0077 32.97 251 13.16

2 34 styrofoam .0152 40.49 598 13.44
1 Urethane foam' .0071 32.23 228 15.03 ] 14.87
.2 Urethane foam .0138 32.38 443 14.48 | 14.02
1 PVC foam .0075 63.44 476 13.38 | 12.63
2 - PVC foam .0130 75.21 | 975 15.26 | 14.90
1 'Nomex honeyéqmb .0076 61.38 463 12.56 | 12.50
2 . Nomex honeycomb .0130 71.73 919 15.22 ] 15.06
1 | Aluminum honeycomb | .0078 55.72 | 434 11.99 (1)
2(2) | urethane foam .0152 17.11 | 260 6.82 | 7.02
2 "PVC foam .0143 34.62 495 7.59 7.38

i (1) '
“’'These early tests combined the output of the strain gages
on the tension and compression side into a single reading.
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PLY ELASTIC

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS
(in) (ksi) (1b/in) (msi)
_— Smooth~On Metalset .0081 14.76 120 16.37
J2U3 Eccomold L-28 .0081 21.29 160 13.53
J2U4 Smooth~On EA-40 .0081 11.86 91 14.17
6231 - o .0065 33.69 219 14.50
7181 Eccomold L-28 .0083 10.50 87 9.23
7182 " .0082 14.80 121 10.18
7183 " .0080 14.00 112 11.55
7184 " .0076 15.90 121 12,41
7185 " .0077 15.80 122 10.67
1-F2-040-1075 Smooth~On EA-40 .0075 14.86 111 11.91
AVERAGE ;0073 16.75 126 12.45
STANDARD DEVIATION .0005 6.59 38 2.20

TEST OF 1-PLY 2# STYROFOAM

TABLE 5. 3A
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PLY _ ELASTIC

SPECIMEN NO. ADHESIVE THICK ~ STRESS N MODULUS
’ o (in) (ksi) (1b/in) (msi)
M2 Eccomold L-28 .0081 28.41 430 13.16
6162 " .0065 24.08 313 14.68
AVERAGE .0081 26,25 372 13.92
STANDARD DEVIATION .0011 3.06 83 1.07

TEST OF 2-PLY 2# STYROFOAM

TABLE 5. 3B
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PLY | _ ELASTIC

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS
(in) (ksi) (1b/in) (msi)
----- Smooth-On Metalset .0081 27.67 225 12.13
J371 Eccomold L-28 .0081 20.12 154 13.81
M3 sﬁooth—oﬁ EA-40 .0065 35.77 233 17.60
7111 Eccomold L-28 .0086 27.29 235 10.94
7112 " .0078 32.79 ¢ 256 12.51
7113 " .0079 38.04 301 12.81
7114 " .0074 37.00 274 13.08
7115 " .0075 35.77 268 12.48
1-F3-038-1075 Smooth-On EA-40 .0075 35.26 264 12.75
1-F3-039-1075 " .0075 40.04 300 13.53
AVERAGE .0077 32.97 251 13.16
STANDARD DEVIATION .0006 6.13 43 1.75

. QEST OF 1-PLY 3# STYROFOAM

TABLE 5.4
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TEST OF 2-PLY 3#

TABLE 5.5

PLY ELASTIC

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS
: (in) (ksi) (1b/in) (msi)
M1l ‘ Grumman Metalset ' .0081 40,87 618 - 14.10
M4 Eccomold L-28 .0081 40. 45 647 13.80
6263 " .0070 41, 86 586 13.03
6233 " .0070 .38.79 543 12.83
AVERAGE .0076 40.49 598 13.44
STANDARD DEVIATION : .0006 1.28 45 .01

STYROFOAM
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: PLY TENSION | COMPR.

SPECIMEN NO. ADHESIVE THICK | STRESS N MODULUS | MODULUS
(in) (ksi) (1b/in) (msi) (msi)
1-URE-083-0476 | Smooth-On EA-40 | .0073 | 31.73 232 14.50 13.83
1-URE-084-0476 " .0072 | 24.33 175 15.02 14.49
1-URE-085-0476 " .0070 | 33.96 238 15.38 15.61
1-URE-086-0476 " .0070 | 32.88 230 13.77 13.86
1-URE-098-0676 " .0072 | 35.28 254 15.31 14.54
1-URE-099-0676 " .0069 | 33.70 233 15.85 14.87
1-URE-100-0676 " .0070 | 33.56 235 15.08 16.32
1-URE-101-0676 " .0070 | 32.42 227 15.35 15.35
AVERAGE .0071 | 32.23 228 15.03 14.87
STANDARD DEVIATION .0001 3.37 23 .64 .86

TESTS OF 1-PLY URETHANE FOAM

TABLE 5.6
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PLY TENSION COMPR.

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS MODULUS
(in) (ksi) (1b/in) (msi) (msi)
2-URE-094-0676 | Smooth-On EA-40 | .0140 | 31.20 435 13.99 13.54
2-URE-095-0676 " .0142 | 34.59 491 14.24 13.87
2-URE-096-0676 " .0132 | 32.94 435 14.70 14.33
2-URE-097-0676 o .0133 | 30.80 | 411 '15.00 14.33
AVERAGE .0137 | 32.38 443 14. 48 14.02
.0005 1.74 34 .45 .39

STANDARD DEVIATION

TEST OF 2-PLY URETHANE FOAM

TABLE 5.7
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PLY TENSION COMPR.

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS MODULUS
(in) (ksi) (1b/in) (msi) {msi)
' 1-PVC-045-1175 Smooth-0On EA-40 .0087 58.67 510 12.11 11.34
1-PVC-~-046-1175 " .0079 70.31 555 12.90 12.19
l-PVC-047fll75 " .0079 66.26 . 523 13.51 11.25
1-PVC-048-1175 " .0079 67.25 531 11.82 12.08
l-PVC—053~Ol76 " .0069 79.52 549 15.17 13.24
1-PVC-054-0176 " .0069 68.67 474 14.45 13.09
1-PVC-055-0176 " .0078 73.38 615 11.86 12.00
1-PVC-056-0176 " .0084 58.30 455 12.59 11.55
1-PVC~-057-0176 " .0075 43,46 326 13.24 13.41
1-PVC-058-0176 " .0075 49.00 358 13.01 12.52
1-PVC-059-0176 " .0079 63.45 501 12.82 11.55
1-PVC-060-0176 " .0083 47.81 397 12.08 11.48
1-PVC-061~0176 " .0069 69.02 476 14.12 13.53
1-PVC-062-0176 " .0068 51.18 348 14.78 13.51
1-PVC-063-0176 " .0067 84.97 569 14.81 15.11
1-PVC-064-0176 " .0066 63.73 421 14.85 14.28
AVERAGE .0075 63.44 476 13.38 12.63
STANDARD DEVIATION .0007 11.55 85 1.17 1.15

TEST OF 1-PLY PVC FOAM

TABLE 5.8




Lo

COMPR.

PLY TENSION

SPECIMEN NO. ADHESIVE THICK | STRESS N | MODULUS | MODULUS
(in) (ksi) (1b/in) (msi) (msi)

2~PVC-065-0176 Smooth-On EA-40| .0067 | 67.74 903 14.44 14.55
. 2-PVC-066-0176 . .0066 | 76.59 | 1007 15.08 14.55
2-PYC-067-0176 o .0067 | 78.43 | 1059 15.32 13.72
2-PVC-068-0176 " .0065 | 71.69 |- 939 15.37 14.73
2-PVC-077-0276-RK k .0065 | 72.04 935 14.72 15. 40
2-PVC-078-0276-RK " .0065 | 66.96 870 15.53 14.14
2-~PVC-069-0176 " .0060 | 84.76 1026 15.96 15.38
2-PVC-070-0176 n .0062 | 81.77 1022 15.79 15.19
2-PVC-071-0176 " .0064 | 83.67 1079 15.49 15.84
2-PVC-072-0176 " .0067 | 68.51 911 14.95 15.45
AVERAGE .0065 | 75.21 975 15.27 14.90
STANDARD DEVIATION .0002 | 6.76 72 .47 .67

TESTS OF 2-PLY PVC FOAM

TABLE 5.9
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TENSION COMPR.

!

SPECIMEN NO. ADHESIVE ngéx STRESS N MODULUS | MODULUS
(in) (ksi) (1b/in) {msi) (msi)
7251 Film Adhesive | .0078 | 46.23 360 11.74
7253 | | : " .0078 | 50.52 394 12.21
7254 | ‘ " .0072 | 64.49 464 - 13.28
7255 : " .0079 | 44.29 350 11.68
1-NOH-041-1075 .o .0080 | 57.01 456 12,20 11.89
1-NOH-042-1075 " .0079 | 59.77 472 12.98 12.87
1-NOH-043-1075 " .0077 | 64.69 498 12.82 | 12.64
1-NOH-044~1075 " .0078 | 61.07 476 10.99 12.94
1-NOH-049-1076 " .0075 | 74.26 557 13.71 12.96
1-NOH-050~1076 , " .0073 | 73.94 540 12.58 12.27
1-NOH-051-1076 " .0070 | 73.77 516 13.36 13.12
1-NOH-052-1076 " .0071 | 66.54 472 13,17 12.36
AVERAGE - .0076 |61.38 463 12.56 12.50
STANDARD DEVIATION .0003 | 10.38 66 .81 .55

TESTS OF 1-PLY NOMEX HONEYCOMB

TABLE 5.10
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: PLY TENSION | COMPR.

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS MODULUS
(in) (ksi) (1b/in) {msi) (msi)
2-NOH-073-0376 Film Adhesive .0069 66;51 1 o911 14.58 14.20
2-NOH-074-0376 " .0065 68.18 886 14.19 l4.f3
2-NOHj075-0376 " l.0064 69.84 890 15.58 14.48
2-NOH-076-0376 " .0062 77.84 961 15.53 16.14
2-NOH-079-0476 " .0061 67.11 812 16.38 15.31
2-NOH-080-0476 " .0063 81.50 1019 15.54 15.45
2-NOH-081-0476 " .0065 75.31 972 15.59 15.25
2-NOH-082-0476 " .0067 67.52 898 14,27 14.90
AVERAGE .0065 71.73 919 .15.21 15.06
STANDARD DEVIATION .0003 5.71 64 .77 .61

TESTS OF 2-~-PLY NOMEX HONECOMB

TABLE 5.11
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PLY ELASTIC

SPECIMEN NO. ADHESIVE THICK STRESS N MODULUS
(in) (ksi) (1b/in) (msi)
8141 Film Adhesive .0077 59,20 456 11.99
8142 ' " .0081 32.50 263 11.67
8143 | n .0080 | 63.89 511 11.47
8144 ‘ " .0077 64.64 498 13.05
8145 f " .0076 58. 36 444 11.76
AVERAGE .0078 55.72 | 434 11.99
STANDARD DEVIATION .0002 91 .51

13.27

TESTS OF 1-PLY ALUMINUM HONEYCOMB

TABLE 5.12




1L

PLY TENSION | COMPR.
SPECIMEN NO. ADHESIVE THICK | STRESS N MODULUS | MODULUS
(in) (ksi) (1b/in) (msi) (msi)
1 HOON BEAM #1 | Smooth-On EA-40 | .0132 |17.72 |234 7.41 7.04
1 HOON BEAM #2 " .0135 | 12.59 | 170 6.60 5.72
1 HOON BEAM #3 " .0129 | 17.13 | 221 7.63 6.83
1 HOON BEAM #4 " 0172 | 19.42 | 334 6.37 8.00
1 HOON BEAM #5 " .0142 | 15.70 | 223 6.92 7.22
1 HOON BEAM #6 n .0148 | 18.85 | 279 7.41 7.58
1 HOON BEAM #7 " .0176 | 16.65 | 293 6.08 7.63
1 HOON BEAM #8 " .0185 | 17.78 | 329 6.15 6.15
AVERAGE .0152 | 16.98 | 260 6.82 7.02
'STANDARD DEVIATION .0022 2.13 58 .61 .77
TABLE 5.13

TESTS OF CROSS-PLIED URETHANE FOAM
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TESTS OF CROSS-PLIED PVC FOAM

: | PLY TENSION | COMPR.
SPECIMEN NO. ADHESIVE THICK | STRESS N MODULUS | MODULUS
(in) (ksi) (1b/in) (msi) (msi)
1 HOON BEAM # 9 | Smooth-On EA-40 | .0153 | 41.96 | 642 7.33 7.33
1 HOON BEAM #10 " .0153 | 36.21 | 554 7.17 6.78
‘1 HOON BEAM #11 " 0143 | 35.45 | 507 7.63 7.66
1 HOON BEAM #12 " .0145 | 31.45 | 456 7.14 7.35
1 HOON BEAM #13 " .0143 | 32.80 | 469 8.16 7.55
1 HOON BEAM #14 " .0144 | 32.01 | 461 7.60 7.60
1 HOON BEAM #15 " .0138 | 26.52 | 366 7.66 7.37
1 HOON BEAM #16 " .0140 | 36.93 | 517 7.78 8.10
1 HOON BEAM #17 " .0145 | 35.38 | 513 7.56 7.22
1 HOON BEAM #18 " .0138 | 36.96 | 510 7.53 7.14
1 HOON BEAM #19 " .0136 | 30.81 | 419 7.63 7.49
1 HOON BEAM #20 " .0142 | 36.62 | 520 7.91 6.94
AVERAGE .0143 | 34.43 | 495 7.59 7.38
STANDARD DEVIATION .0005 3.96 69 .29 .35
TABLE 5.14




PROPERTIES OF CORE MATERIALS
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CRUSHING
DIMENSIONS MASS DENSITY coﬁgmssxon STRANCTE
L X W x T inches grams lbs/ft3 psi psi
1{1.83 x 1.7 x 1.43 1,352 30
Blus 2/ 1.875 x 1.83 x 1.45 2.48 | 1.90 1,099 29
Styrofoam 3] 2-27 X 1.45 x 1.4 2.21 | 1.83 1,396 30
4/ 1.83 x 1.83 x 1.46 2.38 | 1.85 1,177 29
5/ 1.87 x 1.7 x 1.45 2.23 | 1.84 1,067 30
1 3.0 x 2.875 x 1.7 12.43 | 3.23 2,200 75
Whi te 2[ 3.0 x 2.72 x 1.78 12.07 | 3.17 2,487 75
Styrofoam 3| 2-85 X 2.225 x 1.75 9.27 | 3.18 2,829 84
4l 2.725 x 2.47 x 1.75 9.83 | 3.18 2,262 79
5 2.7 x 2.0 x 1.75 7.90 | 3.18 2,107 79
1 2.5 x 2.65 x .75 8.76 | 6.71 4,387 113
PVC 2| 2.5 x 2.45 x .75 8.31 | 6.90 4,696 114
 Foam 3| 2.5 x 2.6 x .75 8.39 |6.55 4,835 102
4 x 2.45 x .75 8.08 |6.71 4,610 103
D
g 1 2.4 x 2.0 x 1.45 8.04 | 4.40 20,065 500
s 2/ 2.45 x 2.1 x 1.45 8.60 | 4.39 20,048 525
Nomex E 301.75 x 1.6 x 1 1.41 |1.92 ' 6,875 112
Honeycomp L 2| 1+6 X 1.55 x 1 1.25 | 1.90 6,880 112
: I 32.0x1.7x1 1.83 | 2.05 7,162 117
g 4l 2.0 x 1.7 x 1 1.68 | 1.88 6,500 112
T 5/1.6 x 1.5 x 1 7,375 115
L 1 1.5 x 1.4 x 1 2.48 | 4.50 45,238 443
AJuminum ¢ 2 1. x 2.27 | 4.55 49,868 484
Honeycomb . 5l 5. 0.x 1.1 x 1 2.67 | 4.62 46,250 477
| T
' TABLE 5.15




WEIBULL DISTRIBUTION PARAMETERS

No._of No. of
Plies CORE MA?ERIAL Tests STRESS N
a B a B
1 2# Styrofoam 10 2.69 | 18.8 3.44 | 140
2 24 Styrofoam 2 14.51 27.2 7.55 397
1 34 Styrofoam 10 7.67 35.3 8.06 267
2 3% Styrofoam 4 44.93 41.0 18.51 616
1 Urethane Foam 8 17.48 | 33.4 | 16.31 | 236
2 Urethane Foam 4 22.69 33.1 14.84 458
1l PVC Foam 16 6.07 68.6 . 6.94 509
2 | PVC Foam 10 13.05| 78.2 | 16.20 [1010
1 Nomex Honeycomb 12 6.98| 65.6 8.48 | 489
2 Nomex Honeycomb 8 13.45 74.3 16.82 947
1 Aluminum Honeycomb 5 7.15 60.0 7.14 468
2* | Urethane Foam 8 5.62 | 282
2% Urethane Foam 12 7.66 523
*Crossplied 0°/90°.
TABLE 5.16
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SL

CORE DEggggY ggiegf a§.‘N o for N Ngésgg Ecdre gigzgégg

grams/cc lbs/in lbs/in | psi
StYrofoam 2 .0297 1l 126 38 10 1,218 30
Styrofoam 3 .0511 1 251 43 10 2,376 79
Urethane .0641 () 1 228 23 8 2,000 75
PVC .1076 1 476 85 16 4,632 106
Nomex Honeycomb .0704 1 463 66 12 20,050 512
Aluminum Honeycomb .0730 :1 434 91 5 47,119 468
Styrofoam 2 .0297 2 372 83 2 1,218
Styrofoam 3 .0511 2 - 598 45 4 2,376
Urethane Foam .0641 2 443 34 4 .2,000
PVC Foam .1076 2 975 72 10 4,632
Nomex Honeycomb .0730 2 919 64 8 20,050
(l)Manufacturer's nominal values

TABLE 5.17

SUMMARY OF DATA FOR FIGURES 5.7, 5.8, 5.9




9L

3
No. of Eply Ecore tply tco-re EplyEcoretpl‘y N
plies lO6 . psi’ inches inches 12t 1bs /inch
psi c
Styrofoam 1 12.45 1,218 .00781 .776 775 126
Styrofoam 2 13.92 1,218 .0146 .791 5,559 371
Styrofoam 1 12.86 2,376 .00769 .80 1,447 277
Styrofoam 2 13.44 2,376 .0140 .79 9,243 598
Urethane 1 14.87 2,000 .00708 .776 1,133 228
Urethane 2 14.02 2,000 .01368 .791 7,563 443
PVC 1 12.63 4,632 .00754 . 737 2,836 476
PVC 2 14.90 4,632 .01296 .738 16,964 975
Nomex 1 12.50 20,050 .00754 .774 11,567 463
Nomex 2 15.06 20,050 .0129 | .784 68,899 919
Aluminum 1 12.07 47,119 .00775 .81 27,172 477
Honeycomb
TABLE 5.18

CALCULATION OF STRUCTURAL PARAMETER




m K
-Styrofoam 3 . .415 13.52
Urethaﬁe . 349 19.62
pPVC . .400 19.82
Nomex | .384 12.75
TABLE 5.19

STRUCTURAL PARAMETER CORRELATION CONSTANTS
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APPENDIX 5.1

The stress-strain data are shown in this appendix.
Figure numbers have not been assigned since each test speci-
ment has its own identification number. As can be seen these

are copies of the computer printouts.
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GPRECIMEN MIMBER:

1-F3.-038-207

45 { T r H | Al - r
\ UAMIMLM LDPD - avs {
”~ .
A0 wmee erkras TP P Pe) |
. i PO HLusIng o LTTR !
| rencioe wdcils tussi . t2.00 i
" ’ -
3 '-? SOMPR,  WDCULLG (MSIS » 12,05 !
' ;
! |
30- =
i
]
!
as- -
‘ i
. !
i !
20 [t
L
18+ -
10 . .
x TENSION
"5 @ COMPRESSION -
° 0 #— 1 L 1
o 500 ioen 1500 200C 2500 sLST
. STRAIN (U-IN/IN)
1EN NUMBERS 1-r3=0)8-1078 DATE CF TEST 3 08 OCY 718

MATERIAL 3
1 QF pLYS

35 WNITE STYROFGAM

1

TYPE CF BOMFSIVE: SHCOTYH-ON 54-46

PLY THICKNESS

JIMENSIONSY 0.798 X 2.770 X 5.140 INCHES

COMPRESSTVE
© STRAIN
(U=INVIN)

0.
19.
222.
364,
469.
589,
737,
80A,
973,
L1133,
L1228,
1346,
XYL
le20,
L1738,
tarl,
2004,
2is1,
2261,
23964,
2522,

t 0.0078

TENSILE
STRAIN

tU=-EN/IN)

" 0.
39,
222,
344,
469,
- 589,
137,
aaa,
Qry,
1133,
1228,
11346,

T 1479,
18204
1738,
1871,
2034,
2141,
226}«
239%,
2522,
20674,
2782,

39202.%0000 0000030000000 usvsscooun

[X:2%.] STRESS
(PouLi0s) 4987)
Os 0.
be 497.
28. 2118,
48, 39713,
oA, 4629,
88, 1284,
' 106, 8940,
1346, 10761,
4%, 12092.
A7z, 16237.
Lo, 15)9¢6.
, 204, 169569,
2214 18797,
2466, 203862,
2%, 21938,
205, 23613,
3ou, 2%329.
32, 20984,
b LT'9% 2AL40,
Jeb, 30295,
366, 319%1.
410, 33937,
, 426, 35202,
- 426,
' LOAD ttn)'» 423%
t STRESS- (PSis » 33262,
L (LB210) o 2064,
RUOULUS (NSID 12,80
ML us (MSE) &+ - 12,90

79

GQPECIMEN MUNSER:

L=F3-008-1074%

45 T ¥ T r T
¥AXIMLU LOAD Lo e 423,
#0- UAXIMLY SPACLE (PGl e 43634
WANLWLY N LBriNg e 300.
J TUNCILE MOCLLUS (U321} o 13.%9
35 13.99

304
—
5}
35 25~
u)
w
73}
z €04
—
Lﬁ
154
104

CCuaR,

wOCLLUS (USI) e

x TENSION

@ COMPRESSION

SPECIMEN NUMAER:
CORE MAYERIAML
NUPBER OF PLYS =

1 H 1 ! i
500 1002 1500 [{s]ele] 2500 300
STRAIN (U-IN/INI}
1-F3-039-1075 DATE CF TEST 3 09 OCT 75

38 MHITE STYROFCAM
1

TYPE CF ACHESIVE:.SHCOTH-ON EA-4D

CCRE OFMENSICNS: 047956 X 2.780 X 5,140 INCHES

LOAD
§POUNDS )

0.

[ %

26,
- &b,

a1.
8%,
108,
126,
146,
146,
186,
20¢.
228,
248,
264,
26%.
306.
329,
357,
3¢s.
3as.
406,
L ¥4 1
445,
468.
486,
486,

STRESS ca
(PS1)
. {

0.
496,
2142,
3789.
6672,
7084.
87132.
10379,
12027.
. 13674,
15321.
1L 969.
18781.
20429,
22076,
23676,
25206.
27101.
28586,
30149,
317156,
33444,
36926,
36656,
38551,
40033, .
4003300 vontany

PAXINUN LOAD i19) ». 488,
MAXINUN STAESS (PSI) = 40033,
MAXIUN N LBZINY = 300,
" YEASILE HCOWRUS (NST) o 13.58
CCrPRe  NODWLUS INSIY o 13.58

PLY THICKNESS ¢ 0.0075

HPRESSIVE TENSILE

STRAIN STRAIN

U=-1N/IN) (u-INZIND
o. o.
36, 26,
186. 186,
307, 307,
458, «se,
530, s30.
861. 881,
193, 793,
s10. 910.
1024. 1024,
1163, 1183,
1257, 1257,
1402, 1402,
1519, 1519,
1833, 1633,
1743, 1743,
1883, 1083,
2011, 2017
L2137, 2117,
2215. 2218,
2332, 2332,
2674, 26 T4,
2878, 2578,
2862, 2682,
2804, 2804,
2903, 2903,

SRPILIRLELPBIPIPRASLLD

-~ e

T TRy



GEECTIED DM

L-FT-040 1078

A o mmte e et
VANIMUM LOAD nwar - 170,
A0 -
UANIMUM LINCTS IPRLY - 14857,
‘;' AANIMUM N (1 B/71N) - 111,
T NQILE WOLULUL (MS1) o 12,24
A5 use, wtptius uzn . 12,24 i
306 A -
)
n
P
IoesH B
n
)
13
Y, 20 o
n
15 =] -
®
10+ ™
x TENSION
5 g COMPRESSION =
. ()ﬁﬁiff b ) b 1
(8] 500 1000 1500 2100 c500 3000
GTRAIN (U-IN/IN)
“EMEN NUMBEAS L-F2-140-101% OATE OF TEST s 08 OCT 75

T oMaTERtAL
1ER OF PLYS 3 1L

E DIMENSIONS:

LOAD
(POUNDS)

JTMUN 3§ 1AD 1.8)

IHUM I1RESS (P82}

1RUN « RIR: 7211
SILE na0uLusS (MSt)

PR,

1IDULUS tHST)

-

s 29 81E STYRCFOAM

STRESS
1PS1}

0.
524.
2212,
4020.
$768.
7314,
G264,
t154e.
L2841,
L4857,

PLY THICKNESS . 3

0.790 X 2.640 X 5.140 INCHES

CGHPRESSIVE
STRALN
LU~INZIN)

0.
43,
213..
347.
494,
820.
1958,
993.
1143,
1524,

TYPE OF AQHESIVE:

TENSLE
STRALN
fu-1H7IH)

0.
43,
213,
347,
494,
620.
T95.
995.
L1A)3,
1524,

L40857.000002000900008020000800000000

170.
4AS7.
itt.
12.24
12.24

0.007%

SNCOTH-ON EA-40

80

CORF MATFRIAL @

GUPECTMEN NUMIER:  L-NUH- 0211074
‘l() o he— . -——-—T- cm—em e ._‘_-.~_..__-_r_..._,_-. ..A..' . rm— —..——.1.“-.—_ . __‘ -
nAXfuLY LDAD e - rea,
00 - ) : .
YAALULY STRESG  (PSHY o $7014
SANIULYM N tLusang o 56,
TENZILE WODULUG (4311 » 12.20
701 -
COUPR.  WILULUS (MDD = 11.08
0 [
:: oG
n
f 504 B
n
u
14 40 T L
'....
wn
30 B
20+ »
x TENSIDN
104 3 COMPRESSIDN "
o . ) 1 1 1
0 1000 2000 AC00 4000 5000 6000

NUPBER OF PLYS : 1

LoAD
L POUNDS)

o,

6.
3a.
68.
107,
170.
2058,
218.
304,
366,
404 ,
LT 8
486,
506.
546,
585.
606,
846,
&84,
106,
T22.

MAXTMUN LOAD ns)
MAXIMUM STRESS (PS1)
MAX IMUN N LD/ IND

TINSILE 4OMR us (MS1D

CONPR.  HODUL US EMSTD

S5TRAIN (U-IN/ZIN)

STRESS
(P81}

0.
476,
300}.
5370.
B449.
13424,
162567,
21953,
24322,
28902.
31903,
35219.
35199,
39957,
&3116.
%5196,
47854,
51080,
56171,
55151,

SPECIMEN NUMBER: L-NDM-041-10T5

&8 NONEX HONEYCCMA

OATE CF TEST H
TYPE OF ADHESIVE:
PLY THICKMESS

CORE DIMENSIONS: 0.773 X 2.797 X 5.172 INCHES

COMPRESSIVE
STRAIN
(U=-1IN/7§H)

0.
40.
260.
460.
720.
t13s,
1374,
1861.
2062.
2448,
2696,
2991.
3129.
3405.
3oaa.
3963.
4113,
4617,
4717,
4893,

13 NOV 75

: 0.0020

TENSILE
STRAIN
(U~IN/INY

Q.
39.
256,
458,
T18.
ti3o.
1362.
1829.
2018,
2373,
, 2607,
2876,
2999,
3245.
3493,
3726,
Jsea.
%089,
4322.
4650,

57014, ®evss0ssnsessticsssttnrristhan

-

122,

» S7014.

456,
12.20
11.89

FILM ADHESIVE



GPECIMETTE MUMERE . L ~l0OM DAY 1078
R T S R
NMAXTHMUM LAl ny: = VaH,
| MAVIMUM GIRFSS  IPRIY sarLs,
!UO MAY Uistin N (L. TN = “re. B
TEMRILE MODLLUS IMST) - .o12.98 .
CONPR.  BODULLY, IMGI) - 12, a7
704 o
GO- -
p
B
. 504 =
B
U
sl
£ A0 _
n
30 u
20 - =
x TENSION
10 g COMPRFESSION |
0 [ R — 1 S 1
o 1000 c000 3000 4000 5000 Gooo
- STRAIN (U-IN/IN)
4EN NUMAERS 1 HOH-042-107S DATE QF TEST 13 NOV TS

4ATER L1

TOF PYS st

3 40 NOMEX HONFYCrMB

TYPE OF ADHESIVE: FILM AOMESIVE

VIMENSIONSS 0.778 X 2.78) X S.172 INCHES

LOAD
(PUUNNSE

0.
6.
37.
15,
106,
i10.
198.
256,
3n.
376.
406.
L LY TN
484,
S67.
SnR,
Shhe
LNA.
bLoh,
LHh,
1064
186,
- Ie8.

4 DA (1%.1}

|N‘S|“ISS tPs1)
n N LA/ IND
£ ORI gs (NSt

st N US (MST)

STRESS

(PSI)

o.
479,
29%6.
5993,
AsYO.
t3%A4,
126821,
20556,
294510,
30044,
32441,
3IS61V8.
38994,
40512,
43/R8.
466824,
485R2.
Stat9.
$4815.
Sa4t3.
39609,

39769.%%600 0008 vsn st

L]

r48.
MNa9,
,72.
f12.9a

12.87

PLY THICKNESS  : 0.0079
COMPRESSIVE © TEMSILE
STRAIN STRAIN
1u-In/21M) lu-IN/iIn)
Q. 0.
37. 7.
238, 2517,
470, 480,
479, 489,
107, 1085,
1268, 1217,
L407. 1409,
1903, o8y,
2145, ©2325.
2550, 2523,
2810, 2168,
30886, 3019,
1287, i,
34086, 3311,
1730, 3594,
1871. Jns.
4124, 3933,
4398, 4155,
4985, 4290,
AR3S. 4493,

*srresintasy

81l

GPEUIMFN NUMIE:

1-MOH-043 L0745

HO-pom Ty ey T 1
MAAIMLE LDAD (o - 774,
o, -
#0 WAXIWUY SIPENS  IP5I) e Sates.
YANTULM N (LB/IN} = 458
TUNSILE MPDULNE (M1 - 12,82
70 . e wue ™
COWPR.  uODULUS SURIY e 12.5¢
G0 . "~
[ )
L
X 504 -
15}
nn
) "
@ 40
e
He
30" [
20 -
% TENSICN
10- @ COMPRESSION .
o i I { 1
o 1000 2000 3300 4003 S000 6000
STRAIN (L-IN/IN)
SPFLIMEN NUMARER: L1-NNKH-063-1075 DATE CF TYEST : L3 HOV 75

CNRE MAYERIAL ¢

4% NOYEX HONFYCOHMB

TYPE TF ADHESIVE:

NUMBER OF PLYS @ PLY THICKNESS T 0.0017
CCRE DIMENSIONS: 0,772 X 2,766 X 5.156 INCHES
LOAD STRFSS COMPRESSIVE « TENSILE
(POUNDSS tesiy STRAN STRAIN
¢ tU=-INZIN) tUu-INZIND
0. 0. s a.
6. 499, 39, 39.
34, 28217, 265, 248,
69, 5131, %63, 4r2.
105, 8130, 01, 701.
140, 114640, 939, 942,
177. 14717, t1as, 1184,
210, 174560. 1381, 1317,
2710, 22449, 1789, 17710.
306. 25642, 2060, 2007.
388, 30597, 25%2. 2381,
406, 33151, 2100. 2620.
466, JTonz. 2980. 2478.
506. 42071, 3395. 3256.
" S4A, 45563, i619. 351).
606 . 50385, 408S. 3ns7.
666, 55374, 4500. 4228.
T0%. 58533, 4793, Lub64,
156, 62357, S166, 4785,
788, 5)6AR, $225. 4839.
T1718. LLEBE. VPSP 0 VRV TLISIARSIRI A GBI R
MAXTMUM LOAD (L) = T78.
MAXTHUM STRESS  (PSY) = 64686,
MAXTMUM N (LRZIND = 4980,
TENSILF NHOPULUS INST) = 12.82
COMPR.  MUDUILUS (ASE) ~ 12.64

FILM ADMESIVE



LS

STREss

SPECIACN NUMAE? . Nt 441074

3 TS, e e e ———- e [ ————g~
VARIMUN LOAD 0oy » 744,
Ho4 - : -
MANIMUM STRESE (PRI e €074,
.. “ANIMUM N (Lo /3 » A7¢
TUNSILE MIDULUS IMLl) e 10. 9y
70+ o
LCMDR.  “DEULLUS (MST1 «  © 12,9e
04 o
50 —
4{) o
304 -
20+
r
wx TENSION
10 1 LOMPRESSION o
) o-ﬂ( et N R 1
0 1000 2000 3000 4000 5000 6000
STRAIN (U-IN/IN)
FCIMEN MUNAF 2 3-NOH-044.1678 AATE CF TeST : 1l NCV 75

A€ K

ATER (AL

t 40 NONEX HMONEYCCPR

FBER OF PLYS ¢ 1

AF OIMENSLON'.:

TYPE OF AUHFSIVE: FILM ADHES EVE

PLY THICKNESS

0.771 X 2.766 X S.172 INCMES

CONPRESSIVE
STRAIN
tU-INZIN)

0.
38.
a7,
.
903.
1124,
1323,
1534, -
1765,
1942,
2170.
233,
2623,
2804.
3oos.
3288,
3324,
JAi0.
4018,
4345,
4668,
4813,

: 0,0078

TENSILE
STRAIN
fU~INZIN)

Q.
43,
453,
885.
10A3.
1335,
15567,
1803,
2063.
2259,
2607,
2739,
2991,
3i90.
3604,
37013,
31945%.
4231,
&512,
$171).
5080.
5219,

6lo’rb.'-oouo-uotno-on--u.n.".

LQAD STRESS

{POUND~ ) (esty,

0. 0.

6. 491,

36. 4397,

11s, 91358,

140, 11492,

1te. 14448,

2to. 17239,

240. 19701.

218, 272656,

303. 26173,

338, 27144,

384 . 3422,

40A. 33492,

438, 3579},

486, nzsy.,

so7. 4lalg.

848, 44738,

sea, AR 268,

626, 51388,

[ LY 54507,

106, s19%s,

126, 59596,

- Ths,

| MM 1. 0AD {Las « T64,
UM STRESS  teS[) » 61074,
MUM N ILA7IN) » 476,
11 MDD US (MSE) = 10.99
- MOOULUS (MST) - 12,56

82

GPECTMEN NUMSER:

L-PVC~0a5-1175

A0 T T 1 T 1
MAXIBUM LOAD (e « 70a.
80 ) . I~
uANINUR STHESS  1PRL - son7s5,
UAXIMUM ¥ (LB/INI = sto.
TENSILE MICULUS (usl) « 12,14
70~ : I~
COUPR,  MUGULUZ (uslt e 1,36
GO B
-
wn
X a0 -
wn
n
W
r <404 B
—
[81]
30 ™
20 B
x TENSIDON
40 g COMPRESSION -
0,¥g/, i 1 1 1 1
[s} 1000 ®000 3000 4000 5000 6000
STRAIN (UL-IN/IN)
1-PVC-045-11175 OATE CF YEST : 9 OEC 15

SPLCINEN NUMBER:

CORE MATERIAL ¢

RIGID PVC FOAM

TYPE OF ADHESIVE: SMCOTH-ON EA-4A0

NUMBER CF PLYS = PLY THICKNESS t 0.0087
CORE NENENSIONS: 0.680 X 2.765 X 5.125 INCHES
LoAD STRESS COMPRESSIVE - TENSILE
1 PLUNDS ) Pst) STRAIN STRAIN
. {U~IN/ IN) (U=-IN/IND

0. 0. . 0. 0.

6. $00. 4. 4l.

SA. 4R34, 438, 431,
106, 8835. 813%. 795.
159%. t32s2. 1199. 1158,
206. 17169. 1551. 1485.
252. 21003. 1874, 178l.
306, 25504, 2262. 2132,
358. 298138. 2655, 2474,
%0R. 34005. 3027. 2807,
4712, 393404 3528. 3232,
508. 42340, 3824, 3484,
Séle 45090. 4070. 358%.
578. 4B174, %347, 3917,
607. 50591, «569. “104.
48, 53842, «812. <357,
689, 57420, S197. 4bbl.
704, SOETE . ¥200AET 2800003003072 Rsd0803dds

MAXIMUN LDAD [R¢:}]
paxinUM STRESS (PSI)
HAXIMUN N (Las INg

TENSILE MODULUS (MST)

COMPR.  MODULUS IMNS))

-

-

T04.
58676,
510.
12.11

13,34



Y g =

HANIMUY | DAD o: » [
301 - [~
! * MANIMUM STRULG (PG e T30,
- HARIMUN N (Lo Im ss%.
TUNEILE LIOULUS (MZ1) » 12,90
704 i
(OMPR.  MODLLUG (MZ1) = 12.19 -
§30) -4 r
-
n
.
< 50 B
n
n
fd
g4 40 B
Pil
30 -
20} [~
x TENSION
NN o COMPRESSION -
) - 1 i y) )
[»] 1000 2000 3000 4000 S000 6000
GTRAIN (U-IN/ZIN)
FOCAIMEN NUMRER: L-PVC-066-11T7S DATE OF TEST : 9 DEC I8

HE MATFIIAL s

“BER OF PLYS ¢ 1

RIGID PYL FOAN

YYPE CF ADMESIVE:

PLY THICKNESS

RE DIMENSIONS: 0.732 X 2.773 X 5.000 INCHES

LOa0
11'OUNDS )

0.
6.
LI
107,
1%s,
210,
260,
308,
57,
“«09,
436,
508,
s4q,
s76.,
408,
6es,
687,
704,
Ten,
790,
812,
82s.

tMuM LOAD s

TMUN STRESS  (pSIH
LTI (LR INY
SILE MIDULYS (MST)

PRs  MHRILUS ¢MST)
'

STRESS
tPs 1),

0.
sil.
8937,
91014,
1344A,
17874,
22130,
26044,
36384,

- 34812,

3aatl.
41009,
43963,
49027,
517%).
549485,
5¢r12.
60092,
63497,
61242,
69tLEs,

COKPRESSIVE
SIRAIN
tU-IN/ZIN}

0.
42,
421,
781,
1138,
1490,
102s.
254,
2501,
28/a,
3218,
sn.,
lasz,
4097,
4321,
459,
AT40,
046,
5327,
56417,
3795,

: 0.0079

TENSTLE
STRAIN
{U~INZIN}

0.
40,
415,
169,
3.
1453,
1770.
2069,
2387,
2124,
Jo3s,
3359,
1567,
3803.
3998.
4243,
AdT8.
4638,
“887.
5163,
$291.

T03006. 8080000000000 000000000002 se000

R26.
T0%06,
59%.
12.90
12.19

SHCCTH-CH EA-40

83

GEELTIVEN NUMRER:

V-PVE-0DA7 2175

s 1~ ¥ 1 T T
pAXIMIL LOAY e 705,
£0 . . -
BpAIUUL STRUESS (PGl e BEILE.
VAXIULY N W /11 52%
FEMZILE MODLLUS [MZ]3 » 13 "Al
70 5
CCura,.  «ILULUs tullt - t1t,. 28
¥R
GO~ [
-
N
Y 50 -
9)}
w0
W -
o 40
[
91}
30 -
20 o
x TENSION
1D o COMPRESSION -
a-b 1 | 1 1
o 1000 [z3s1sls] 3000 4000 S000 6000
STRAIN (U-IN/IN)
SPECIMEN NUMBER: 1 -PyC-06T-1175 OATE OF TeST : 9 OEC 7S

CORE MATERIAL :
NUMBER OF PLYS 1

LOAD
{POUNDS)

0.
6.
S8.
10s.
160.
207.
263,
306.
157,
409.
447,
4884
528,
S48,
605.
835,
667.
T15.
156,
7.
186.

i PLY THICKNESS : 0.0079
CORE DIMENSIONS: 0.741 X 2.766 X 5.133 INCHES

STRESS COMPRESSIVE TENSILE
testy STRAIN STRAIN

U=-1N/IN) 1U-IN/1IN)
0. 0. . 0.
$06. 45, EY
4890, 437, 381,
R788. 794, 585,
13449, 1216, 1046,
17451, 1566, -1336.
2217y, 1962, 1662,
251798. 22971, 1938,
30097, 26995 - (2244,
354Al. 3100. 25175,
37688, 3386, 2801,
4114, 3205, 3085,
44516, 4070, 3306.
47886, S en2, 3561,
$100S. 4576, 37151,
53535, . 4826, 3946,
56232, e sos2. 4130.
60219. $412. 4426,
63716, s8n2, 4674,
69508, s1s0. 4784,

RIGID PVC FOAM

TYPE CF ADHESIvE:

G6265.9¢09300 8000095200800 20000 08008

MAX{HUN LOAD (e = 186.
MAXINUM STRFSS (PSI) = co26s.
MAXIMUN N (LB/1IN) » 523,
FENSILE MODULUS (MS1) = 13.51
CCPPR.  KODW US (MS1) = 11.25

SMOOQTH-ON EA—-40

e



SOUE LT NUMAER: L-PV-gdd--1 175

230} -y e S i s R Sunaeie bl SETINC LR o
Mealulid LOAYD wnwas . aoa, |
-‘H”T GANIMUM STRTZS  (PRI) e erese.
usARUUM N ILB/7INY & - SIL,
J TINNILE MODULUS (N3E) . 14.02
70
CURPR. MOLLLUS (M33) « 12.0¢ r
(1()‘1 -
1
4
504 -
3]
[H
¥
¥ RIS R o
"
RIVE -
20- L.
x TENSION
40 3 COMPRESSION -
O-El.é 1 1 1 1 i _
o] 4000 2000 3000 4000 s000 6000
‘ STRAIN (U-IN/IN}
FCIMEN NUMRER: 1-PVC-~0%B-1175 OATE NF TEST : 10 DEC TS

RE MATERIAL : RIGID PVC FDAM
“BRER OF PLYS : 1 PLY THICKNESS : 0.0079

o OFMENSEONS: 0.748 X 2.773 X 5.070 INCHES

LOAD STRFSS COMPRESSIVE TENSILE

teoCing) tesyy STRAIN STRALN

1U-1N/INY U-INZIND
0. 0. 0. 0.
b s02. 42. 42.
54. 4684, 406, 430,
106. LITY N 150, 804,
159. 13300, 112s, 1186,
208. 17399, L L1 1536,
2%56. 21414, 1790. ta59.
30s. 2%59%6. 2132, 2214,
354. 29946, 2800, 2551.
408. 3atz8. 2844, 2915,
38, 3as37. 3074, 3133,
46R. JaiaT. 3218, 3132,
497. 41572, 3en2, 3935,
53l 44616, 372%, 358,
357. 46591, 3904, 3983,

587. 47101, A1l 4126, .

617. 5l610. €325, 4331,
646, S4016. 43536, 4534,
&Té. 56545, 4738, 4725.
T04. SAHAT, 4946, 4928,
- 146 &26nl. 52%3, 5201,
186, 65748, 551A. 5481,
8064, 87252.000880000300800400806009344002

rl:mn tOAD tLe) = B80A.
HIMIN SFRFSS  (PSI) » L1252,
1EMUN N (1AZIN) = $it.
ISILE MODUL LY (MST) = 11.R2
PRe  MDOIR.S EMSE) o 12.08

TYPE CF AOHESIVE: SMOOTH~ON EA-40

84

L-NOM-049-D176
90 - =y B .

SPELIMEN MUMHER;

T T
MAZIMbUM LOAD I - arg.
B30 5
MAXIMUM SYRESS  IPR1) » 7 a260.
BAXIMUM N (LD IN) = 557. a
TUNSILE MDDULUS IM3I) 13. 71 /)2( falN
70 -
COMPR.  MOOULUS IM3T) = 12,96 2 o
GO+ 1.
—t
9]
X
- 50 -
U]
t
L
[y 4 40 4 .
[
(3]
30+ -
a20- -
x TENSION
10+ rn COMPRESSION =
OQZ L 1 L L. L
o 1000 2000 3C060 4000 5000 G000
STRAIN (U-IN/IN) )
SPECIHEN NUMRER: 1-NOH-049-0176 CLYE CF TEST : D) FEE 76
CORE MATERULAL: : &n NONEX HCHEYCCMR  TYPE CF ACMESIVE: FILM ACHESIVE
NUMBER OF PLYS 5 1 PiY TH]CKRESS : 3.0075
CCRE OIMENSIONS: 0.776 X 2,745 X S5.lo4 INCHES
[Xel Y SiHFSS CCHPRESSIVE -TENSILE
t PCUNDS) s STAAIN STRAIN
. CU~INZINI W-1IN2 1N}
o. o.. . 0. G
¢, 513. 40. 37.
56. 419t., 320. aar.
106, S069. 150. 707.
tet. 13774, 1nso. 1067.
206. 178724, 1380. 1337.
258, 22073, 1740, 1667,
304, 26004, 2030. test.
357. 30543, 2370. 2257,
412, 35248, 2750. 25717.
4459, 38413, 2590, 211.
484, 41408, 3250. 3047.
525. 44918, 35%30. 3247,
566, L8423, ARCO. 3537.
&60R. 52016, 4080, 37187,
838, S45A3, | ©310. 3987.
697. 59¢&31. %4100, 43t7.
7156, 64673, 5110. 4¢RT.
820. 70154, $55C. 5357. .
846, 72378, 5740. 5227,
868, 76250,0097ELEYEIR I ADEANEIIPISI PSSO
MAXTIUM LOSD () = 8¢8.
MAXINMIM STRESS (PSH) = 74280,
MAX[MUN N {LB7IN) - 557,
TIASILE BOMLUS (uS1) = t3.71
CCPIPRe MODULUS (HST) = 12.%0



SEEUIMUN FMUIFR:

LN 050 01746

B0 R
MAYIMUM LOAD Iy = ‘o,
GAYIMUN GTRESS  1PRI) - [E YRR
ood | ‘ 5
P AAXINUN N Wwo.- 10 = Ge0.
TUNGILE MODULUS 14513 = 12.50
X,
TOMPY.  MIDLILLG IMSI) = 12,27 s
70 X Lﬂ
B3]
50 -~
+ 4
[N}
.
~. 10 o
Ly
w
%]
Yy
w“
30+ -
20 -
% TENSION
10 @ COMPRESSION 5
0 1 J D -1 el 1
0 1000 2000 3000 4000 5000 GROO
-+ GTRAIN, (U-IN/INI i
PECINGN NUMBI K2 L=HIH~050-01 T6 OATE CF TEST i 03 FER 18

TORE MATERIAL 8 44 NOMEX HOMFYCCHA

MUVAER NF PLY. ¢ 1 PLY THICKAFSS t 0.6073
TCRE OUMENSIG %6 0.T7TL X 2.725 X S.134 INZKES

LGan STRESS CrAPRESSIVE . TENSILE

{POUNLSY test) STRAIN STRAIN

. R DVALY) (U-INZIN)
0. 0. 0. 0.
6. 535, A4, %2,
56. : 4989, 404 . 422.
104, 9265. 166. 172,
160. 162%40 1174, 1192,
206, 18352, 1514, 1512,
260. 23103 1914, 1892,
304, 2726\, 2234, 2192,
3ss. nns. 2594, 2522,
404. 35992, 2836, 2832,
448. 39911. 325%. 332,
$30. 412117, 3856, 3692,
874, 51137, A28, 3992,
649, 47818, 4024, 44 n2.
602, spn7sa, S0u4., 4632,
Tin, 6398, 5484 4032,
176, 89132, SASA, S31¢,
804, 1180%. arde, . - 5502,
.’0. "QQ§‘...‘l.t.b""..".‘..n..."....

IABIHL 1 LOAD () e ar.
BXPM: STRESS UPSI) = 73943,
A IMIN N tLOG/ZINY = %40.
CRSILE HODIL uS (MS1) » 12.58
CHPR. MO US (NSI) = 12.27

TYPE CF AC”ESIVE: FILP ADHESIVE

85

GUFUIMEN NiMEOE,

1 -WNOH-UR3 -0176

A0~~~ T T [ 1 -
wAZLIMUN LOAD wa: «~ 788,
AYIVUM RTRTLG IPRY) - 24772,
B0 waxamum n e 14 - 516, I~
TEMAZILE MOLULLS IM31) - 23. .35
COMPR.  4IDLLUS (M5Y) -
‘/D'j I~
650 -
-
[34]
3(: 504 -
U .
tfx
+
V4 40+ L
—
831
30 I~
80-1 -
x TENSION
10~ g COMPRESSION -
o0& . 1 1 1 1
0 1000 2000 3000 4000 sS050 6000
STRAIN (U-IN/IN)
SPICIMEN NUMREP: L-NOH-051-0176 OATE CF IEST t 03 FFa8 78

CORE MATERLAL

NyFGER OF PLYS : L PLY TrHICKNESS 3 0.G0%C
CCRE DIYENSIONS: D.773 X 2,756 X 5.073 INCHES

LosD STRESS COMPKESSIVE . TENSILE

tPCUNDS) tPs 1) STRAEIN STRAIN

. tu-INZINY [IVES VAT 2]
0. .5 0. 0.
4. 555. “2. 42,
$8. - 5362, ©32. 452,
106, 9799, 792. 8024
158. 14606, 1152, 1162,
206. 19044, 1482, . 1482,
258. 23851, 1852. 1892,
30¢. 28104, 2t482. 2142,
358. 33095, 2542. " 2432,
40ke 37368, 2412, 2192.
448. L1416, 3192, 3Lo2.
530. 489948, 3al12. Jer2.
-570. 52694, 4112, 39s2.
810. 56392, 436¢c. 4192.
648 . %9120, 4632. 4422,
707. 65359, 5082. 4882,
T37. bR13), 5302. 5012.
770, 71181, 5552, 5232.
1%8. TITT2.0¢0anpletamsvstusgroctrirsssns

: 4w NOMEX HNMNEYCCMB

NAXTHUN LOAD t18) « 798,
PAXIMUN STRESS (PSL) = 1 T2,
HAXIMUM N 1LAZIN) » Sle.
TEASTLE MODULUS (MSE) = t3.s6
COMPR.  MDOILUS IWST) o 13.12

TYPE OF ACHFSIVE: FILV ACHESIVE

e



SPEUIMEN NUMSEK: L -t 050-01.76

l)‘., ‘W [ -_T__, _4._-,...4 ‘--. .-.---.-...I.—-_--.- ..«-._.'... - ..-..A..l_..-....—. - gem
. HAX EMUUM L1 "o - 2.

MAX IMUM RIS 175013 =~ (AR TN
07 axrutm o (LA 181 vy [~

TENTILE MODI1IZ IMAY) 47,17
! COMPR.  “JLULUG (MDD = 12w,
70 o

o]
G ~
504 =
44~ I~
B0 o
e -
x TENSION
104 @ CUMPREGSION 5
ol s
Q 1000 2000 3000 4000 5000 6000
STRAIN (U-IN/IN)
M€§ NiBERS L -NOH-052-0176 DATE OF TEST : 03 F€8 78

PATCRIAL ¢ 48 NOMEX HCNEYCCHE TYPE CF ACHESIVE: FILM ACHESIVE
W CF 1myYs s o PLY THICKNESS 2 0.0C71
DIHRENSICNS: 0.77% X 2.727 % 5.090 INCHES
L0AD STRESS COMPRESSIVE TENSILE
{PGUNDS) {Psid STHAIN STRAIN
tu~IN/IN) (U-IN/IN)
0. o. 0. Q.
6 567. 48, 42.
S8, 5287, 434, 432,
105, 9571, 784, 1124
1¢0. 14585, 1164, 1is2.
206, 18778, 1556, 1482,
258. 23%1R, 1934, 1842,
304. 271t 227%. 2L 42,
3e2. 329948, 2o0bt6., "2502.
408, 3lnnag, Ints. 2R02.
452, 41202, 3354, a2,
LY T 45031, 37Cs. an22.
518, 49042, 4076 37122.
Su0. 52ul0. 43R, 4012
6246, 5GgAl. “T2s. %292,
82, 60345, 5026 . %532,
b96, 63262, 5324. 4162,
730. B05046H . *002R8032400000P At NRS*0260008
“yM LOAD tLB) o 730.
My STRESS  (PSL) - 66544,
HyM {LB7IN) 472,
P HODULUS (M) o 13,17
MRe  KONULUS INST) o 12.38

-

86

GREEUIMEN MUMOER, L-PVL-053 0176
Y g B s e P e ——— e
BAXIMLN LDAD PR LI me
MAX IMLINE THeE % PN = ras2e
B0 paxamum (LO/INS = sag. o
TENSILE MOOULIIE (MZY) w 15.17
CoNPR. MODUL_LS IMRT) 13. 34
704 o
GO~ o
~
n
X so- -
n
n
1%,
n: 404 -
b
n
30 -
0 -
x TENSION
104 @ COMPRESSION R
0-H L 1 i 1
.0 1000 200C 3000 4000 s000 6000
STRAIN (U-IN/IN)
SPECIMEN NUMBER: 1-PVC-353-0176 DATE OF TEsST : 20 JAN T

CORE MATERIAL

NUPBER OF PLYS

CCRE OIMENSIONS:

Loao

tPOUNDS)

0.
b,
38.
106,
161,
207,
258.
308.
3159,
410,
438.
* 4T6.
506.
540.
5146.
810,
4640,
674,
T06.
730,
T46.
170.
90
812.
812.

MAXIMUM 10AD
MAXTHUN STHRTSS

RAXIMHUM N

TENSTLE Moot us (MSTHE =

CCNPR.

R1GI0 PVC FOAM

TYPE CF BCHFSIVE:

1 PLY THICKNESS : 0.00¢6
G.744 X 2.709 X 5.128 INCHES

STRESS CCMPRZSSIVE TENSILE

{Psn STRA TN SIRAIN

(U-IN/IN) tu-1K71M)
0. o. 0.
Se8. 44, 3%.
5440, €46, (I
10381. 78%. 749,
15767, 1214, 1099.
20272 1544, 14l9.
25266, 1946, 1739,
30163, 2304, 2265,
35157, 2¢34. 2349,
40152. 3064, 2069.
42894, 32%%. 2849.
#6615, 3564, 3099.
49553, 3754, 3299.
52883, 2024, 3509.
50405, 4324, 3739.
59738, 4554, 3945,
82616, 4794, 4139,
55006, 5064, 4349,
69140, S3ts. 4569,
71470, 5514, ~709.
73051, 5624, 4819.
79607, 5816, %959,
11368, 5654, 5079,
79520. 6154, 5219.

ROMA US (HST) o

19570, ¢80C85¢000¢0us400dinstoosvrgasd

tLa) = 812
{PSL) = 79%20.
waszin) » 545,
15.17

13.24

SRCCTh-ON EA-40



UL TR papATE l;PVE~U54-U175
"l!‘ _1_-—.... ——-——-'.—-- P .._1-A_'---~ - —r—.... - - r...._....».u',-..... —— -
- MA ~ IMUM LDAD nny = 700,
MA CTMUM CTREL Fi20aX) w LRLLD.,
B MAXTMUN N L INE - 47 4. i
TENTILL MWLLLGT IMGIE . I T
LI'NDR, MIOLLUGE (MGI) - 19.Ch
70 =
o .
r-;
wn
X
~— S0 -
34}
n
114
14 40D B
=
(4]
BO-T I~
20 ™
X TENSION
10 g COMPRESSION =
-~ o8- 1 - 1 (I ] 1
o] 1000 2000 3000 4000 5000 6000
GTRAIN (U-IN/IN)
- . A .

ICIr N NUMAER: 1-PVC-054-0178 DATE CF TcsT : 20 Jan T8

tE MATERTAL @ RIGID PVC EDAM

'8ER CF PLYS 3 1 PLY TRICKNESS 1 0.C0e5
1€ DIMENSIDNST 0.745 X 2.734 X 5.094 INCHES
LOAD STRFSS COMPRESSIVE TENSILE
. 1POUNDS ) {PS1) STRAIN SIRALN
. tU-INZIN) fU-~-ERZINY
(XY [\ 28 0. Q9.
8. 584, 43, 40.
96 54477, 415, 410,
108, 10213, TRS, 140,
138, 1930, 119%, 1110,
208, L0231, 1565, 1457,
2%¢, 24900, 1924, 1770,
304, 29569, 2289, 2090.
354. 34432, 2t 3%, . 2400,
404, 3929%, Jols, 2133,
434, HW22113, 328%. 29549,
468, 45520, 350%. 3150.
73, 47952, 369%. 3330,
528. 51354, I97%. 35%¢0.
5¢0, S44tH, 420%. 3780.
5a8, 51192, 4393, 3960,
616, %9915, 4375, 4150,
646, 62631, 4185, 41350,
676, 65751, 49585, 4540,
708, SHHL 9, 5815 4740,
706, GBELG . 26006200000 0038009u000AUS S0800
IMUN L1140 (Le) - 7C6.
IMUN STHESS (PSE) « 608¢S,
1MUMN N LLB/IN) - 474,
SILE HonuLuS (1Sl) . 16.45
PRe CAnDALUS (HS1Y - 13,09

TYPE CF ALMESIVE: SMCCIN-GN EA-4)

87

GUCTIEN RUIMBER, L-'VU DS -0176
(10 ' 1 ] .‘. .. ..A«._..r_‘._.A -
HAXIMUM L2 1A - soa,
HAXINNM GTIPEYS 1PL1Y - 71'3?4.
LIt RNV (LB IN = 616.
TUNSILE MODULUS [MSD) = 11.06
LOMPR,  MODULLS IMZI)
70
G0
-
(4}
EE 50
[9)]
n
1]
v 40
'.—
t
30
20
wx TENSION
‘OM7 SI10N -
104 g C(OM RESSIO
L 1 L 1
6 1000 2000 3000 4000 5000 G000
STRAIN (U-IN/IN)
~ . .

SPECINEN NUMBER:

CCRE MATERIAL 3

NUFBFR OF PLYS 13-

CORE DIMFNSIDONS:

LCAD
§PCUNDS)

0.

6.
56,
105.
158.
206,
2548,
306,
350,
403.
s70.
LA LR
528,
558,
o616,
648,
106,
Teb.
186.
806.
8566,
886.
908,

1-PVC-055-0176 - DATE CF JEST "3 20 JAN T

RIGID PVC FOAM TYPE CF ACHESlVé: SACCYL-ON EA-40
t i PLY TFHICKNFSS : 0.0CES

0.736 X 2.730 X 5.125 LNCHES

STRESS CCMPRESSIVE TENSILE

(PS§) STRAIN STRAIN

tuU-INZIN) tu-INZIN)
0. 0. 0.
4BS. + 40, 4.
4526. 400. A1,
B4ts. 730. stt.
12765, 1050. 1171.
16669, 1430, 1511.
20851. 1770, 1851.
24731, 2100. 2181.
29085, 26430. 2501,
32%70. 2130. 2783,
37985, 3190. 3241,
40248, 33a0. 3441,
42673, 3600. 364l.
45097, 3820. 3ael,
49785, 4200, 4251,
52311, 4410, 4551,
$7058. 4840. 4841,
60291, $3100. $101.
63362, 5350. L XTI
65140, $470. 54%1.
6H3T3. $740. saol.
71606, 4000. 6041,

T3IR4.0n0vaprerertrssstdnncetoenioedn

MAXIHUM LOAD (LR) = 908.
MAX{MUYM STRESS (PSI) = LET.L Y
MAXIPUMN N (LRIINY = b18,
TENSILE MDDULUS (MS1) = 11.88
CCNPR.  HDDULUS (NMST) = t2.00



GPEU TN NUMIER:

1-PVE-56-0176

- "0 g v — - ~.—.'-»- - — —--sl-‘ - -—ur—-—» ————— l----—---———.—- -1-—‘-—--——— v-]--
HAXIMUN LOAD o) - 675,
. MAYIMEM GTROLE (PRl - nuear,
= BOT e auum v ILA.-IN) = 455 I~
TENSILE MODLLUG IMSI) ~ 32,59
CUMPR.  MDDULUS IMZ3) ~ 11.65
y()ﬂ . -
(B0 -1 .
-
n
<
hot 50 L
31}
"
: 10 =
0 ™
20 L
X TENSIUN
10+ g COMPRESSION -
N N —
0 1000 Qoonc 3000 4000 5000 6000
-

L IHFEN NUMAERS
FATERIAL &
“ER CF 1LYS 3 1

i DIMFR-10NS 2

t0an
(b .UNDS}

a.

4,
58,
106.
160,
208,
256,
306.
353,
406,
437,
468,
499,
s20,
258,
58¢L .
sie.
648,
NI

1MuM LLAD L8

THUH SIRESS PSI)
tHgp TRVALT)
SILE 1 itys (ST}

PR FMRUS (HST)

SGTRAIN (U-IN/IN)

STRESS
test)

0.
$iB.
5009.
9155,
12819,
17964,
22110,
2¢428.
3044817,
35069,
31142,
40419,
430912,
45688,
AN192.
Sucid.
53029,
9793,

1-P9C- 05L-01 78

RIGIO PVC FrAM

DATE CF TEST

1 20 JAN 76

IYPE OF BCMESIVE: SMCOTH-ON EA-40

PLY THICKNESS

0.T743 X 2.727 X 5.0¢t3 INCHES

COMPRESSIVE
STRAIN
tu-In/ L)

a.
LT
44b.
814,
1206,
1564,
1924,
2314,
2614,
3014,
32¢eh.
3404,
3724,
3564,
4164,
43¢4.
4954,
4764,

" : 0.0078

TENSILE
STRAIN
(U~INZIN

0.
41,
11,
161,
1121,
14061,
t78l,
2131,
221,
2181,
300l.
32tt.
3621,
3641,
3831,
4021.
4201,
4420,

5029 7.%0000tssnsnuvocsvinusticsssnsy

618,

58297.

459,
12.499
11.65

88

SIPECIMETRL NUMHER:

a0 I
1AKIMUN LIIAD ne: « a9,
HALIMUN LTRELS  (AR1) - 434856
2 HAYIMUM N (LU IND - 3G, ™
TENLILE MOCLLUS 1M1} - 13, 24
CONPR.  MODULUR IMZ3) = 13. 41
70 : »
DO'W -~
-
[84]
EE 50'4 -
-1
}ﬂ
[
v 40_1 L.
’.-
[&4}
30 k
20 I~
TENSION
104 ‘@ COMPRESSION -
o} 1 1 | {
(¢} 1000 2000 3000 4200 S000 ECCO
STRAIN (U-IN/IN)
SPCECIMEN NUMRER: L-PVC-057-0176 DATE CF YFST t 271 JAN T8

CORE MATERIAL
NUMBER OF PLYS 3 1
CORE DINMENSICNS:

Loan
1 POUNDS)

0.
6.
62.
104,
. 158,
206,
258.
30s.
356.
A10.
458.
494,

MAX 1A LOAD tLel
MAXIMUA STRESS (PSI1)
HAXIMUM N (LB7INY

TENSILE MODULUS IMSI)

COVPR. MGDLLUS (M51)

RIGID PvL FOaM

0.739 X 2.802 X S.168

STRESS
tpsiy

0.
528.
5454,
9149,
t136899.
18121,
22695,
26918,
313140,
36066,
40289,

TYPE CF BCHESIVE:

PLY THICKNESS

INCHES

CCHPHTSSTVE
STRALN
tU~INZINY

0.
39,
579,
688,
tots.
1379.
L7t 9.
-2079.
2349.
213S.
3008,

SMCCTr-ON EA~-4O

: 0.0075

TENSILE
STRAIN
(U-ININ)

0.
490,
360.
7130.
1020.
1390.
.1630.
2040.
2320.
2130.
3050.

4345 .730080092 T IriERVRITRAINERAYDEY

- 454,
- 43658,
- 32¢.

‘ 13.24
= 13.41



GPULIMUN MNLMAER,  L-PVU-0%0 CL76 GRECTMEN NUMUER, L-PYL-0n2- 0176

I e ey - : -7 - GOy - —— ey -y —- -
MAXIMUM LOAD ne - nha. AT LMUN LUAD e - 764
MAXTMUM BTREZL  IPS1) = anpo:. : VAXTMUM STRESS (PRI - G34G2.

JBUTT Gax M N ILA-ING = PR . i BT Laxzuum n (LO-IND - 501. B
TENZILE MIDLULUS (M3Y) e 13,01 TENZILE MUODLLUZ INZI) = 1z e
COMPR.  VIDULL%S (MZ1) = 12,52 COMPR.  WMIDULUSG (NSI) - 11.35

70 - 704 i f

60 ’ o 60 -
i (b ]
t . o
x
0 o o s 50 [~
)/ )
n
bl
a3+ ~ (x. 404 B
-
[R4]
30 A ~ ‘30 L. .
20 - @0 -
x TENSION x TENSICN
10 g COMPRESSION - 10— o COMPRESSION Tk
0 ) 1 . 1 1 o-H 1 1 1 1
] 10010 2000 3000 4000 5000 6000 g 1000 20006 3C6co 400C 5000 6000
- GSTRAIN (U-IN/IN) : STRAIN (U-IN/IN)
MEN NUMBER: 1 pvC~D538-0176 CATE CF TesST » T 27 JaN Te SPECIMEN NUMSER: |-PVC-0359-017h DATE CF TEST : 2T JAN 76
MATERIAL 1 R GID PVC [OAM TYPE OF ADNESIVE: SMOZIH-CN EA-60 CCRE MATERIAL ¢ RIGID PVC FOAN TYPZ CF ADHESIVE: SHOCTR-ON EA-40
+ 3F PLYS 1 1 PLY THICKNESS &t 0,0075 © NUMOER OF PLYS 3 1 . PLY THICKNFSS & 0.0035
SIMENSIONST 0.736 X 2.798 X $.132 1NMCHES ’ CCHE DIMENSIONS: 0,750 X 2.8l1 X 5.145 INCHES
|0_AO STRFSS COMPHESSIVE TENSILE Loap STRESS COMPRESSIVE TENSILE
1PoUNNS } teshy STRAIN STRAIN . {PCUNDS) tes i) STRAIN STRAIN
(U=INZIN} . tU=INZEINY {U-1IN/IN) tu=-INZIR)
n. 0. 0. . 0. © 0. o, 0. 0.
e 531, 42, 41. 6o 498. 43, 39.
61, 5195, 412. . 401, 56, ©652. ©23, . 399,
10%. %199, 142 721. 106. 8639, 783, 719,
| LA 13198, 1132, 1101. 156. 12954, 1153, 1349.
2060, 18220, l4o2. 1401, 206. 16946, 1483, 1359.
2U e 22 320. 1842, L1241, 256. 21265, 1863, 1699.
306, FIXYT 2202, 2061. 304. 25253, 2213, 2009.
b DO 344, 2862, 23q1. 358. 29738, 2603, 2369,
4D/, 3.5%4., 2922, 2701. 4l 34141, 2973. 2679,
451, 40421, 3322. 3051. 462, 36716, 3185, 2879.
50, 44932, 3722, 3391, 468, 38876, 3363, 3039.
Sh4. 490D, 0948090 00000098%0q0areresansta 500, 61534, 3563, . 3219,
558, 486152, . 3963, ! 3579.
585. 48595. 4l23. 37139.
. 616, 51170, 43213, 3929.
un LOAD iLg) = 554, 676, S5h154. 4633, 4269,
703, SR397. 4773, 4649,
UM SIREFSS (PSE) = 49000, 138, 609172, 484). 46285,
' T66. 63466,89056¢050EI2 2049909 ¢ 020008080
N (Ln/iny .o . dea,
1€ HODW US tMST) = 13.01
RAXIHUN LDAD () = Tes.
MODULUS (MS1) = 12,92
MAXTHUM STRESS (PSI) = 63404,
. . NAXTMUA N (LAZIN) = scr.
TEXRSIIC MODULUS (NS1) » 12.82
f .
. COMPR, MODULUS (MSID < 11.5%
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SUE LT

MU

OO 0176

R i A o T T
MAXIMUM LOAD e « oo,
MAYIH4UM STRESS  IPR1) - ~70U7,
QU-‘ MAY LM N 'LAHCINY - anz.,
Tiow SLE MOUL IS IMSY) - 1. 00
COVITR. VI US (MS1) - 11. 23
YO "
60 B
50~ I
40 o
'
30 -
20 1 [~
X TENSION
10~ 13 COMPRESSION F
- I
1
0_#_____ ——t e | ] |
Q 100 Q00 1000 © 4000 5000 G000
v STRAIN (U-INZIN)
THONUMBER: 1 PVC-060-0176 DATE CF TEST t 27 JAN TS
‘ATERIAL @ RIGID PVC FDAN TYPE CF LCHESIVE: SNCCIH-ON E8-43
GF PLYS 3 1 PLY TrHICKNESS 3 0.00¢£3
GNTNSIONS: 0.T744 X 2.800 X 5,142 INCHES
1 A0 STRESS CONPRESSTVE TENSILE
PIanNnNsS ) iPS 1) STRAIN STRAIN
fU—-IN/EN) (U=-IN/IND
0. 0. 0. 0.
. 413, 41. 9.
S5t. 4Hh1A. “h). 389.
104, [PV L T4l 719.
1%6., 12101, . 1039.
204, lotig, 1431, 1359,
25t 2017, 1781, 1439,
306, 2414G, 2181, 1999.
344, 219417, 61, 2319.
404, J2aru. 218te 2639.
456, il4. 30%1. 2939.
508, LY 78 345 . A2r9.
558, 44,021, 3691, . 3599,
t06, HIBO].9008008008503 0800000003000 00)
+1 1040 118) » 606,
01 SIRESS (POl) . 418cCts
Ity (LR/IN} = 357,
€ PODULUS (150D & 12.08
®ADULYS (MSTY = 11.48

90

GPEUIMESE HUMBER: L-PVO-0G1L-0176

LR i e e E e R
1AL JAUM LDAD e « e0o.
MAZIMUIN RTRELS (PR1) = canpue
B9 waxgiam ILg-IM) = 76
TLMLILE MOOULUS (N31) - 14.12
COMPR.  WODLLLS IMS3) - 13.53
70 -
60 - -
—
n
f 50 ~
[5)]
un
143 -
94 40
"
[§]
30 o
20 -
% TENSION
: MPRESSION -
10- g to
04 \ \ 3 1 \
0 1000 2000 3000 4000 S000 6000

SPECIMEN NUMRER:

CCRE MATERIAL

STRAIN (U-IN/IN)

1-PVC-061-0176

RIGIO PVC FCAM

DATE CF YEST

TYPE CF ACHESIVE:

12 FEB 76

SHCCTh-ON EA~4D

NUFBER OF PLYS & 1 PLY THICKLESS @ 0.CCES
CCRE DIMENSIONS: 0.739 X 2.672 X 5.140 INCHES
LOAD STRESS CUNPPESSIVE . TENSILE
§ POUNDS ) (S 1) STRAIN STRAIN
. (W~1In7IN) (U-INZ IND
o. o. 0. 0.
é. €02, 4%, 43,
58. 5818, 434, 463,
104, 10433, 786, 773,
157, 15751, 1174, 1153,
206. 20606, 1524, 1483,
258, 25883, 1504. 1853,
306, 30699, 2284, 2203.
355, 35014, 26646, 2523,
408, 40931, 3014, 2913,
LYY 46 744, 3306. 3163,
490, 49158, 3624, 3463,
528, 52910. 3514, 3133,
568, 56983, ©224. 4023,
sl2. 61397, €524, 273,
648, 65009, 4714, 523,
888, 69022, S0b4, 999900 rEICIvET
MAXTHUN L OAD ey » 688,
PAXIMUM STRESS (PSI) = 89022,
HAX[HUM N (LAZINY LY 38
VEASILE MIDULUS IMSI) 14,12
CONPR.  MODULUS §NS§) = 13.63



U TN PRIMTIER

LB nit-0ave

QO e R B St B PP ey meee———ye
- MAEIVUM LIAD i 'e Bar
MAXIMIN [LTRE LG 1PNY) - Sltﬂ‘i..
BOY axpmom LBCINS - ETPR [
- TUNZILE MOOW 1% 1MZI) = 14,740
. COMPE MODLLUZ IMST) = 13. :
7 (3 -1 -~
GO~ -
50 % R
40 -
30 -
P
20~ L
x TENSION
104 o COMPRESSION 5
Y (RS WU DN T X SRS TR B
0 1000 fi{s]als] 0N 4000 S000 6000
STRAIN (U-IN/IN)
2 ]
M RUMAER: | -0VC-262-017h DATE CF TEST 212 FEB 78

HATERYZL
¢ CF PLYS 1

yINERSIONS .

RILID PVC FOAM

[}

TYPE CF ACHESIVE:

PLY THICKNESS

0.741 X 2.713 X 5.198 INCHES

COMPRCSSIVE
SIRAIN
{U-1NZIN)

Q.
44,
Lb64,
fLG,
1224,
1544,
1624,
224,
?%44,
2914,

3 0.CCeo

FENSILE
STRAIN
u-1u71n)

0.
4t.
4tl.
13t.
1.
1431,
LI6t.
2051.
233t.
2711,
L2991,
3521,

S1IR0.42008v 000 ssvntssnssprsnrspery

Lnan STHESS

{PCUNDS) trs i

o. 0.

C k. 400,

sa. “199.

10%. 1us9a,

162, letas,

208, 20195,

261, 26004,

304, 30343,

350, 3922,

407, 40051,

451, 450490,

%00, 49989,

s12,

14 LOAD tin) = s12.
't STRESS (P-1) = siies.
4 N (LA/IN) o 34e,
i MQOULUS (M-.]1) = 16.79
KOO US (M5(H = 13,81

SYCCTH-ON EA-40

EEeTAty

L-FY0-063 G176

S IR St —- e g

HL"]" i s | S it {
' MAXIM It LDAD 1L - Bas,
VAYIMUM BIRELG (PRI @<n71
B0 e n (LA I - S69. 3
TENSILE MOULLS IM3] - 14.91
LOMPR.  #20ULLS I1M5T) e 13,11 )
70+ I~
60 - I~
—
N
v -
- 504
8]
0
Dg 40 o
—
w
304 3
20 [~
x TENSION
10 @ COMPRESSION L
0 1 L 1
o 1000 2000 3000 4000 5000 £000
STRAIN (U-IN/IN)
SPECIMEN NUHBSF: 1-PVC-063-01T0 OATE CF TFST : 12 FEa e

CCRE MATERIAL 3 RIGID PVC FOaM

1¥YPE CF ADHESIVE:

MUNBER OF PLYS 3 1 PLY THICKNESS : 3.00¢7
CCRE DIMENSIONS: 0.762 X 2.734 X 5.123 INCHES

LCAD STRFSS COMPRESSIVE T TENSILE

(POUMDS ) (PSt1 STRAIN STRAIN

tu-INZIND LU~ INZIK)

0. 0. 0. 0.

6. 604, 4C. 4le

5A. 5839. 410, 431.
104, Le7o0. 120. 751,
157. - 15080¢. 1080. .
2064 20739. 1410, 1452,
259. 26015, 1750. 1801.
306, 3los07. 2070. 2t21.
3¢0. 3t 244. 2420. 2481,
409, AL77. 2746, 2191.
454. 45707, 3050. 3101.°
497, 50036, 333a. 3)91.
S$38. S41b4. 3600. 3661.
576, 51990, 3870. 3931.
a8, 62218, 4120. 4171,
698, 56245, 4400, 4e2).
69, 69R70. 4630. 4861,
136, 73897, 4850, “911.
174, 11924, 5140. SiAl.
8ia. 82354, $380. S64l.
84% o BRT 100800000070 av80200008l0000sb0s

MAXIMUN LOAD tLg) = [ LT
PAXIMUM STRESS {PSI) « as971.
MAXIMUM M LB2IN) = 5¢S.
TEAS 1 € MODULt U (MSEDN o i4.81
COMPR.  MODULUS (MST) = 15.11
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SPFUTIME T Pt R,

SPEUIMIN NUNMARY, 1L -PVI-06G4A-0176 PYE-06L5 0176

(}0 -— - — — o — - ——
_ 00— T 1 1 T T —‘ L ! T
HAXINUM LOAD e - TN SAYIMUN LRAD e - 1951,
HAYSMUM GTRESE  IPRI) w w3720, ] VAYIMLM SIREZLAPRL) . 67645, N
e - = 80 .
B30 LAY IMUM N LD IN) @ a2y, MAXTMUM N M0<IN) = a0 4.
TUNSTLE MUOUILUS 1MITS « 14,90 TEUNITLE MDULLUS 1M5T) - 34,43
UOMPR.  MDOULUS IMSI) 14.28 ) COMPR.  ¥JUULLZ MR - 14.63
701 L 704 -
-0~ - G0 -
— -
(8] e
X
E 50 . - 50 -
) ui
[§4] “
0 L [PH 40
4 z -1 -~
&0 5
) w
30) - 30 ~
“0O - - 20 r
x TENSION x TENSION
104 o COMPRESSION - 104 @ COMPRESSION |
0 ! | N 1 1 o - 1 1 1 '
) 1000 @UDO0 3000 4000  S000  &000 o 1600 2000 3C0C 400C 5000 6000
. STRAIN (U-IN/IN) . STRAIN [U-IN/IN)
« PAFN NUMBER: 1-PVC-0b4-0176 DATE CF TESY : 12 FER T6 SPECIMEN NUMBER: 2~PVC-0L5-017¢ ' DATE CF T&sT : 19 FEB 76
IoNAIERIAL : RIGID PVC FOAM TYPE OF ACHFSIVE: SHODTH-ON EA-60 CCRE MATERIAL : RIGID PVC FoaM TYPE GF ACHESIVE: SHCCTH-OH EA-%0
pritl e 0 PLYS 302 PLY THICKANESS : 0.C088 NubdzZR OF PLYS ¢ 2 . PLY THICKNESS : 0.0133
CHE R iri HSTONS: 0,742 X 2.740 X 5.172 INCHES CORF DIMENSIONS: 0.735 X 2.758 X S.16& INCHES
L0AD STRESS COMPPESSIVE TENSILE LtoAD STRFSS COUPKESSTVE TENSILE
L PLCUNDS) (s STRAIN STRALN 1POUNYS) psiy STRAIN STRAIN
(U-INZIN)D tU-INZIN) (U= IN/3N) (U-IN7183
0. 0. 0. . 0. 0. . 0. 0. 0.
be 612, 43, 4l. 6. 300. 21. 2.
58. 5914, 423, 461, 1. 5557, 401, 411,
106. 10806, 173, 791. 211. 10563, 711, 7.
15¢. 159012, f103. 12, 306" 15320, 1051. 1091.
208, 21009, 1693, - 1461, 411. 205174, 1391, 164l
256. 26109, 1833, 1171, 506. 25332, 1731, 1781.
304. 30991, 2203, 2121, 604, 30339. 2071, S2111.
354, 3,996, 2543, 2451, 706. 353645, 2631, 2661,
410, s1A0C, 2543, 2821, : 801. 4010t. 27151, 2181,
452. 46018, 3243, 3051, AS56. 4%2R55. 2931, 2951.
498, 50179, 3543, 3401, $06 .« 45358, 2. nan.
s3a, 540517, 3A13. J6%l. 961. orlll. 3281, 3291.
$79. $9036. cHy, 3911, 1006, 503¢e4. 3431, 3451,
617. 62912, 4293, stol. - 10564 52667, 3601, 3611,
62%. 63770, 70808222000 vnRattsActigyrrets 1. 55621, 37191, 3rel.
1161, 58124, 3951, 3941,
1211, 60627, ~131. 4111,
12564 &£2aR0, 4261, 4«21,
AXIvUM LOAD L) 52%. . . 1306. 653813, 4451, 490l.
. 1351, 67610.0940428 30320080t 200 stonsvrves
AXTUUA STRESS (PSI) = ‘63728,
AXTMIN N (Lp/21) = 421,
! MAXTHMUN LOAD 116 = 1331,
NS ' 4,06
ENSILE hOOULUS nst) = 1¢.0 PAKINUM STRCSS (PSI) 67636,
HMPR,  MODILYS IMSL) = 14.7R
a st HANTMUN N (LAZINS = 943.
TEASLLE HOOULUS (MSEY = 14,44 - .
CCHPR.  NOIMILUS (NS} a 18,68
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GUEUIMEN NOWEER, 2-0VE-067-0176

30 — R S e B e et o

GSPLUTMEN NUMSEELR: VI UL 0176

TR el Tkl St T -
LAY (LW LDAD WH - 1511, HAXTMUM LOAD Lo 1856,
MA> [MUM GTRIS. PRI - 7491 a0 MALIMUM STREZZ  IPRT) - vaazs.
DT as st 1.A-1N) - inov, ) b UAXIUUM N (Lo 1M - 1050, X
TUNAILE MOLULLR M1 « 13.06 } TENIALY MODLLUS $unly - 130
° COMPR.  MOLULL%G IMGI) v CSMsR. MILULLS (M2
70 - 70 i
0 - G0 |-
-4 H
i N
P X
\: R L_ - S0 -
n
N
n u
1t }‘x) 40 =
au -
" ._
.rl m
30 5 304 -
20 L z0 =
% TENSION « TENSION
COMPREGS ION 10 p COMPRESSION -
10~ n C E - :
LYY -, (S R — i} i 1 0)17 L - L L 1
0 1000 2000  3COU 4000 5000 G0QO 0 1000 2000 3000 4000 5000 8000
' GTRAIN (U-IN/IN) STRAIN (U-IN/IN)
o N
2 - - - € .
MEN BUMBER: *-PYC-065-01T6 OATE CF TEST  : 19 FEB 76 SPECINEN NuMBER: 2-PVC-067-0176 PATE QF TEST = L9 FEE To
KATERTAL ¢ - 1610 ove FOAW IVPE CF BCHESIVE: SNCOTH-ON FAkO CCAE MATERIAL : RIGID PVC FOaM TYPE CF ACHFSIVE: SMOCTH-ON EA-40
Y RE eLys s . PLY TRICKAESS 1 0.01%1 NUMBER CF PLYS t 2 PLY THMICKNESS & 0.0125
L IENSIONS: ©.760 X 2.750 X 5.165 THCNES CORE DIMENSIONS: 0.736 X 2.706 X S.142 INCHES ;
. e , X Loa0 STRESS COMPRESSIVE .  TENSILE
L0AD STRESS CCAPKESSIVE _TENSILE LPCUNDS) (PS11 STRAIN crRaln
L QUNLS) (PS 14 STRAIN SIRAIN e Ing 1N wornsing
. (U~ 187 18D (U=-0H/INS
o. 0. a. o.
0. 302- z?' z°- 5. 302. 22, 20.
Teos - eoly ot . wg' : 106. 5343, €22, %10,
Ve 373, . . )
200, 10442, Tal. 120. 206. 10383 782, 720
Jn. lok? e e 300. 15423, - 1132, . 1070.
o Y o e wul. 20715, 1512, 1410,
o 9004 e oot sti. 25755. 1882. 1730.
sil. 30971, 2131, 20170. 408, 303543, . 2242. 2030.
as e AN 20 . 705, 35584, 2602. 2350,
B0l 600, 2021, 27200 806, 40624, 2982, ¢ 2¢80.
ans . 4524, 311, 3060, ‘ aoee seset. 33%¢- J080.
rone. Sanae o  yeo. 1006, sa70s, 3702, 3300,
1056, 53627, ° 3691, 35%0. . “::‘l" :;zgz. ‘ZZ:;' 22‘22' :
TII 5615, 3661, 3o, 1iit. 398 . -
Tiet Soass o e : 1165, 58758, 4292, 3810.
o T NN w8 ) 1211, 51037, “oB2. 3970.
o < S
1. 66453, 4931, 4350, 1356, 58305, s032. 4639,
13%6. Lrds. sbst. +500. " 1406, 70265, s232. «s80.
LaLL, 11522, enit. ser0. 14380 73385. 412, <730,
1456, 71004, 5031. 4810, 1508, 75905, 5552, 4870,
1511, T6591.400484000 3030080 00ns0ttvoonre R * : <
1956, TO425.%080ure9ewrsectsntiosnoeinristse
e (o » 152, MAXINUN LOAD (10} = 1556,
NP RTESS 4RSI . LA PAXTMUM STRESS (PSI) = 70825,
e (Lhz7ing - loo?, MAXIPUN N Wa/INY = 1059.
N
fopumus (NSE) . 13.08 TEASILE MODULUS INSI) = 15.32
MImALUS (MST) . 1438 . CCHPR.  MOBUIUS (MSE) = 13.712



GEEUIMEMN MUMSE R 2 v 0000176 GEEUIMEN NUMSBER. C-0VO-D6D-0176

CPY oy m————— 0o vty —— o P —m—————y—
It T ' T | r 10 4 { - T T T 1
- A tuime LUIZE whr o 14.?1; ’ MAY LM LLOAD ey « . 13006, 0
WAXTMUM CTRESS 10T e 71690, MAKIMUM GIRESS  (P%3) = 875,
Hy 8 i .
MAY 1taliM HAA TN - 979, ) a0 WEY Tl N (g 10 « 1026, g} I~
- TUNLILE MIOULUS IM5T) - 15,37 TUNZILY MOLULUS IMST) « 15.96
» COMPR.  MOULLUG IMAI) = 14.73 COMPR.  NO0ULUS IMS51) - 15. 36 a
VAV o 704 o
L0~ . )J()ﬁ o co- ™
4 N % -
n / . a
- n0- - E 5‘;04 =d
n
9 i
|_’! , Ly
¥ A0 - w 40 -
li. F-
} n
Btk r 30 o
¢ ’ - 201 -
X TEN‘.SIDN x TENSION |
10 o COMPRESSION s 10 g COMPRESSION =
T o 1 L 1 L — o L ' 1 1 b
0 1000 000 3000 4900 5000 6000_ _ 0 1000 2000 3000 4000 5000 5000
HTRAIN (U-IN/IN) ' STRAIN (U-IN/IN)
e
"IN NUMBER:T . -PVC~068-01176 Y]
OATE OF TEST T 19 FEB 78 SPCCIMEN HUMRER: Z-PVC-069-3176 DATE OF TYEST t 13 APR 16
MATERIAL & 1 {GID PVC FOAM P HES - - 5
TYPE OF ADHSSIVE: SrOOTH-ON €A-43 CURE MATEASAL 3 RIGID PVC FDAM TYPE OF ADMESIVE: SMOOTH-ON EA-43
W AF PLYS t [ .
P LY THICKNESS  : 0.3131 NUMOER OF PLYS ¢ 2 . PLY THICKNESS : Q..121
TIMENSIONS: . 740 X 2,744 X $5.181 [RCHI . )
€ CORE DIMENSIONS: 2.738 X 2.733 X 5.167 INCHES
1.0AD SIRESS COMPRESSIVE Ter
(IOUNDS ) 1PSy) SIRAIN §r‘;/lt%§ LOAD STRESS con:g::?:vs . ‘?::.:'fﬁ
- . ’ tPOUNDSY tes1 L
' tU-INZINY (U-INZIN) . tu-tnsint W= 1N/ INY
0. Co 3 [ . -
6. 306. 210 200 o. 0. bR 0.
106, ML 371, 170. . 6. 338. 22, 21,
AR 10249, 891, 1. . 111, 8247, 422, s,
1E 1858, 1941, 10404 201. sz, 152 Tae
oAt 26951, 1671, 1370, 311, 1153, 1712, 1141,
i1 20056, wsl. e, 46, 2285%s loaz. Toor:
sll. BIRETR 2131, © 2040, 505, 28478, 1882, 1801,
10¢, 35599, 2454, 2383, 806, 34116, 2232. 2141,
806, 41094, 2811, 269¢. 764, 39734, 2692. 2491,
ore, 4e197. . 2900, sil. 45844, 3012, 2081
1001, 51061, SYEIN 1300, v, 50997 3z, .
1966, 54354, 3691, 3510. 1606, 56619, 3812, 3551,
11, 56650, 3821, 3640. 1. 62528, 4192, 3901,
1156, 58945, 3931, 3840. 1208, 67075 4592, 6221,
1268, 61494, 4131, 3940. 1326. 13503, 5092, Pt
1256, 6hZ64, 4321, 110, 1eub. 79131, 5612, 4901,
t3os. 66993, 4411, 6260. 1506. B4T59.000000000002000092000400000000
1356, 69143, 4621, T 4%,
1406, T1602.950003000000000000000000400000 . . .
: MAXIHUM LOAD ey = 1508,
Ly o) = 1406, MAXIMUM STRESS (PSI) = 857959,
R I I 16922, PAXIMUM N ILA/IN) = 1028,
"mmu (LB/ZEIN) » 4yya, : TENSILE MODULUS (MSI) = 15,96
L HULULUS (rST) 15.37 COMPR.  HODULUS (MST) = 15.33

MO US (NSEE = 1a.13 -
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‘.'»5’0:(.'1!/.}.'?4 MUMIBEIR, Q-1 020 -0L7 1,

. “ Y} —giemream o ..-__.r..._._....—...r_. - -—-r..... e e .'< - .—......——.' . e — o —
MAXIMUM LOAD e - 1511
- MAXEIMUN GIRELS tPrl) e QL7447
QU7 axtim ~ ({173 I'TIY 102 N
TUNLILE MODLLLE  IMSZ) - 15. 29

d COMER. MIOLLUS  IMZI) 16,13

70 -

GO | N
]

S0 ™
H .
|
: 40~ -
\

30 L

20 o

x TENSION
104 n COMPRESSION .
Y/ SEUUUN NP E— 1 . 1 L
T o 1000 ©@OBO 3000 4000 S000 6009

GTRAIN (U-IN/IN)

LR
MEN UM SERT 2-PYC-LT ~GCL TG DATE OF TEST H

MATEREAL & RIGID PVC FOAN TYPE OF AUMESIVE:
R OF PLYS £ 2 PLY THICKNESS 3 0.0125
OIHENSEONS: (. T34 X 2.734 X 5,164 INCMES ‘
L0AD STRESS COMPRLSSIVE TENSILE
1POUNDS) (rSI) STRAIN STRAIN
LU-TH/ ENY tU=IN/IN)
o, 0, JY. [ 28
6. 32S. 29. : 21,
i, [YOR N 383, ' 4c1.
211, 11418, 190. 741,
306, 16559, 1049, 1101,
T 496, 219N. 1363, 1621,
506. 213024 1700, 1768,
s, 32104, FLE S 2081,
106, 11295, 2320, 2431,
DTN 461, 27130, 27181,
YT b, 49,28, EUTIN 3121,
lutl. 54710. 3420, 3481,
1199, 60713, 3160, 3811,
1211, 69533, 4697, s161.
\ 306, 10674, 4390, ©481,
14C6e T 8%, 1.9 A791.
1511, IVINS 5000, s131,
1%118. BLTGI 8700020800000 0000064000000040¢
UM ;OJD ey » 151t.
UM ST ESS  IrSI) e 817817,
UM (LB/IN) = 122,
LE MOEULUS (NST) 15.79
. PULILUS (MSE) e 16,19

13 APR 76

SHOOTH-ON EA-4Q

95

CPEUIMEN NUMSER: -1V -071.-0170

.L]n_1 ' 1 .r.-_.-V.-.-.r...-._.......T.___...--—-T-
HAXIHUM 112D na: = 161s. V
HMAXIMIA STRESNS  1PRT) - aanGs.
HO waytitm ~ o INy 1ovg. B
TENSILU MOUULUS tNST) = 135, 42
COMPR.  VIDLLUG tMSI) - 15.04
704 o
60 [~
-
un
Ng
< sod -
n
n
W
14 40 - o
'—-
[3]
30 -
L
EDj B
x TENSICN
10 @ COMPRESSION S
0.( — 1 1 i 1 H
(o] 1000 e00e 30C0 4000 5000 6000
STRAIN (U-IN/IN)
SPLCIMEN NUMBER: 2-PVC-071-9176 DATE OF TEST t 13 APR T&

CIRE MATERIAL ¢
KUMBER OF PLYS 3
CIORE OIMENSIONS:

RIGID PVC FJAY TYPE OF ADFESIVE: SHGOTH-ON EA-4)
2 PLY THICKNESS T 2,129

0.737 X 2.745 X 5.16§ INCHES

LOAD STRESS COMPRESSIVE TENSILE
{POUNDS) (PSI) STRAIN STRAIN
(U-1IN7INY (U-INZTN)
0. 0. 0. 0.
8. 312, 2J. 20,
106, 5595, 387, 410,
211, 10958, 700, 740,
s, 15892, 1050, 1592,
406, 21085. © 13506 1400,
5il. 26538, 1692, 1740,
606. 6T 20735, 2953,
106, 36666, 2330, 2390,
8ll,. %2119, 269", 2740,
998, 47052, 3032, 3)70.
wil. 5256, 3380. 3410,
titt, 57699, 3710, 3730,
1206, 62633, 029, 4050,
Ius. 67828, 4365, 2373,
1411, 13219, 45660, 469,
‘1511, 78473, [LTHN 5010,
1611, B3666. 525..0000snansctrive
MAXIMUM LOAD ILR) - 1811,
KAX{HUM STRESS (PSI) = 83666, ’ .
MAXTMUN N tLB/IN) = 1579
TENSILE MUDULUS IMST) = 15,48

COMPRS

MIDULUS (MST) =

15. 84



IR TR PV 07 -0871(
I s man ] o e ———
- CPY RV LY 15 I W L iy’ 13'.1‘.,'
s FIMUM STRENS 1PN . BRSO
[RTE I B S PRIV (-1 - n11. B
. ¢ MLILE MDLLLIS (M3E) 14,93
. DR, MIDLLLG IMSTD - 1.5, 4%
/4] -
1
‘1
M ) B
oy
N
N
3 A1) -
n
30 |
g0 o
x TENSION
e g COMPRESSION .
o JOUIEURY RS S I A 1 U
[4] 1000 [x{s]ale] 3000 4000 5000 6000
SATRAIN (U-IN/IN)
[ ..

o1
8

€

THUK
I MYM
LIHJM
2314

PR,

Kl UMBER:
MATERT AL

R OF PLYS :

2-PVC-0T2-2176

RIGID PVC 1DAM

2

DATE QF TEST

: 13 APR 78

TYPE OF ADHESEVE: SMCOTH~CH CA-40

PLY THICKNESS

DIMENSIONS: £.735 X 2.74% X 5.158 [NCHES

LOAD
¢ POUNDS )

C.
&,
1J6,
218,

tOAD
TRESS

]

(L8 =

1PS1) «
1LB/INY =
POOULUS (MSI) »
MUDULUS (nST) »

STRESS
1PS1)

O
3013,
5354,
1.913.
194610,
21219,
2556n,
D618,
Iset,
40123,
ASTe,
50829,
S6lsa,
411864,
en2149,

CCMPRESSIVE
STRAIN
U~ INZINY

431C0,

3 0.0133

TENSILE
STRAIN
U-IN/INL

4440,

GBH12,92004500034y0800008s00008¢00000

1356,
" 805124
N,
14,95
15.°3

GPREULIEN NUMEFKR:

C-MNOiy 173 (1376

lalv]

| I T Inaa | R T
LAX UM LDAD ILB: « 1416,
UAXIBUM GTHELE  (PGI) o ReL0G.
HOT  axanin n o-IN) 011 -
TUNZILE MIOULUS 1MZ1) e 14.50
FOMPR.  MOLLLLS IMZI) - 14.2p
70- ' -
X/
oo L
—
n
35 50 -
mn
wn
llJ
[ 4 40 B
‘__.
[0}
30 -
20 [
« TENSION
10 3 COMPRESSICN -
) 1 2 ) 3
o] i0D0 2000 30cC0o 4000 5000 5000
STRAIN (U-IN/IN)
2-110H-0T73-0376 DAYE OF TEST : 30 MAR T4

SPECIMEN NUMBER:

CORE MATERIAL

: 44 NOMEX HOMEYCCMB

TYPE OF ADHESIVE:

FILM AOHESIVE

NUMBER OF PLYS ¢ 2 PLY THICKNESS s 0.0137
CORE DIMENSIGONS: 0,777 X 2.711 X 5.1864 INCHES

L0AD STRESS CCHMPRESSIVE TENSILE

{POUNDS) (ps1) STRAIN STRAIN

(U-IN/IN) tu-INZIN)
0. 0. 0. Q.
[ 282, 22, 19.
11, 5213, 370. 339,
201, 944%, 6A . 639,
306, 14372, 140, 989,
411, 19394, 1360, 1329,
511, 254 D, 1695, 1639,
6C6. 28462, 202). 1959.
Tub. 33159. 235, 2259,
801, 37621, 212D, 256%.
9Cs. 42553, 3043, 2989.
1008, L1343, 338 . 3199.
1106, 51946, 3710. 3489.
) 203, 56512, 4069, 3789,
13C8. 81340 a4t 4089.
1401, 65851, 4320, 61359,
1816. 665.6, VL8PSR IIEASIVITAIILIOOS

MAXIMUM LOAD

MAXIMUN STRESS

PAXIHUN N

TENSILE MODULUS (MSI) =

COMPAL

96

KIDULUS (NMS1) =

Lol = 1416,
(PSt) = 665064
tLBZIN) = 911,
14,58

14.2)



0403705

GPECIMER NUMBER, - NiiH-
_'10 b St e e S e O
AY 1M LD 1 = 138 .
ANTIMING GTRLLG 1PETE ~ L1 A
. HOH | xanim HOAIN) - sur. 3
TENGILE MALULUE IMGT) 14,19
1OMPR.  MDDLLUZ IMZ1) 14.73
704 : B
50 - B
[
L
b4
~— 40 o
ul
[§]
Lis
¥ 404 -
-
w
30- -
20~ B
‘ x TENSION
104 o COMPREGSION .
0"( - | 1 I | 1
0 1000 eooo 3000 4000 5000 6000
v GTRAIN (U-INZIN)
€5 N NUMBER: 2-MNOH-074-0376 DATE OF TEST : 30 MAR T6 |
v SLATAL 1 48 NOMEX MONEYCOMB  TYPE OF AONESIVE: FILM ADHESIVE
81 OF PLYS 1t 2 PLY THICKNESS  : 0,0130
£ JITMENSIONS: G.279 X 2,714 X 5,094 INCMES
LoAD STRESS CCNPRESSIVE TENSICE
{POYNDS) (Ps1) STRAIN STRALN
(U-1n/ 1Ny tU-TR/INY
[N e [} ]
. 296, 21: 21:
106, 52373, 393, 411,
201, 95213, M. 751,
306, 151456, 1010. 1.
4. 20290, 1400, 1471,
518, 24221, 173 [X:19 89
6ce, 30ul 5. 2053, 2121,
e, 34853, 240%, 2451,
896, 397195, 2151, 279,
e, 44126, 3080, 3.
196, 49663, 342 ., 344d,
1101, 563%3, 3730, 3781,
120t, 59299, 4080, 4001,
13¢8, 845272, Hhhde 44tl.
1381, 681 76,028 0000005u0r00000000000000000
HUM LOAD [19.1 0 1391,
MUM STRESS  (£S)) o © 68178,
MUY N {1LAZIN) - 286,
ILE MUBULUS (HST) = 14,19
Re  HODULUS (NST) = 14,7

GPEUTMEN NUMSER:

C-NOR-07%5~0376

qC = T al T X 1
MAXIMIU LOAD LAY - 1400
MAXTHUM GTREGE  IPS1) 3.1 R
HI T partuum -1 - @10, [~
TENSILE MODULUZ IMZ1) w 15.6R
COMPR.  MODULUS (M51) e
70 g 8 [~
GO-W B
—
tn
SE [0 2
un
[5)]
w
v 40 ™
—
wn
304 [~
20 B
x TENSION
104 @ COMPRESSION s
o ) L I {
o 1000 000 3600 4000 5000 GOCo
STRAIN (U-IN/IN)

SPECIMEN NUMBER:

CORE MATERTAL

2-NOH-075-0376
: 486 NOMCX HONEYCCHME

OATE CF TEST H

30 MAR 75

NUMBER DF PLYS 3.2 PLY THICKNESS s 0.9127
CORE DIMENSICONS: 0,795 X 2.695 X 54125 INCHES

L0AD STRESS CCMPRESSIVE TENSILE
{PQUNDS) (PS1 STRAIN STRAIN

’ tU-1171N8) t~IN/EN)D
0. 0. 0, 0.
6, 298. 21. 19.
tol. 5017, 391, 409,
201, 9984. 1. 689,
306, + 15199, 671, 1339.
416, 20663, 1641, 1349.
506. 25134, 1761, 1627,
611, 30349, 2111, 1959.
106, 350648, 25061, 2239.
828, 4UN3S, 2851. 2519,
906, 450N2, 3191. 2879.
1003, 49823, 3561, 3149,
11t 55185, 3921, Ie79,.
121t. &0132. 4281, 37169,
131, 65119, . 4671, %ces,
16G6,. 6783 T, eatencaeoneanndtsatsssstcstots

MAXIHUN LOAD (ne) » 1406,
MAXTMUM STRESS (PS1) =~  ° 69837,
MAKINUN K (LAZIND = 8§90,
YEUSILE MODULUS (MST) = 13.68
COMPR. MUDULUS (HS1) » 16.48

TYPE OF ADHESIVL: FILM AOMESIVE



GPELIMEN PLIMOER.

CoNH- D20~ 476

. .‘]O -r —.-.-.-..T.__ - -—..._’A.__...___--.. 'u_..__:.-.n-v--
HAXINUM LDAD e 1516,
T MAXIMUN GTRCRS  IPRI) e 770130,
B9 vavzmm n 1L/ IN) = 261, a
TENZILE MODULUS [MS5I) = 15.53
COMPR.  WODLLUS IMS3) « 16,14
70
GO
—
[¥;]
X spd
34}
wn
W
(04 40+
-
Lﬂ
30~
a0
x TENSION
104 @ COMPRESSION

0

CCIMEN JUMBE:
i€ MaTExtaL
1BER OF pLY$

1 2=ki=378-0,376

1000 2000 4000 5000
STRAIN' (U-IN/IN)
DATE OF TesT : 36 MAR T4

48 OMEX HOMEYCCMB

5. 1l 1 1 1

p i e e e

3000

12 PLY THICKNESS : 9.7124
‘€ OIMENSIONL: v, 80D X 2.687 X 5.196 INCHES ’
LOAD STR:SS CCMPRESSIVE TENSILE
1POUND: ) tenld ! STRAIN STRAIN
tU=-InLIN) (U=-1H71M)
°. 0. M "
6{ ns, l?: ’ 28:
191, 3106, 379, 420,
201. 10320. 709, 730,
. 13455, 1039, 1060,
411, 2113, 1349, 1400,
Si1. 26247, 1659, 1710,
699. 3t269,. 1949, 2040,
706. 36249, 2229, 2330,
8?!. 4L227, 2569, 27100,
9Wwe. 46518, 2879, 30%),
toqo. L 1T 3189, 3375,
1106, LINTIY 3479, 3Nno,
1211, 62t 170, 3189, 4030,
1306, 67046, 40719, 4380,
tadl, 12647, 4369, 4879,
1518, T1830.9%%008s0000n0ntsetvsttvytvitisg
THUR 4 3AD iLe} = 1518,
IFU% ° TRESS  (PST) = 11838,
 Myp ¢ (LB/ZIN) o 051,
SLE P I0ULUS INST) - 15.59
e 1IDULUS IFS51) - 16.18

GQOo

TYPE OF AOHESIVE: FILM AOMESIVE

98

SPEUIMEN NUMBER:

2-PVYC-077-00276G-RA

10 T Y T T Y
MAYIUUM LDAD e - 1256,
MAXIMUM GTRERG 25 T re04s.
BUT uaxanum N WACIND o Bar. -
YUNMSILE MDDULUS (ME1) - 14.72 .
LOMPR.  NODULUS IN3I3
70 . =
60 - ™
-
-U
!' N0 ™
un
[0}
g
¥ 40 u
e
(5]
30 N
e0 - s
_ x TENSION
10J '@ COMPRESSION B
0 1 i 1 1 1
(s} 1000 2000 3000 4000 5000 6000

SPCCIMEN NUMPER:
CORE MATERFAL =

2-PVL-CTT-0276~RK
RIGID PVC FOAM

STRAIN (U-IN/IN)

DATE OF TEST =

NUMBER OF PLYS : 2 PLY THICKNESS t 0.213)
CORE DIMENSICNS: (,746 X 2,445 X 4,£5C INCHES

LOAD STRESS CCHMPRESSIVE VENSILE

{POUNDS) (1418 STRAIN STRAIN

. {U-IN/IN) tU=-In7iNy
0. ) Ce Ue O.
&, 344, 22. 23.
105. 6226 4126 433,
201. 11528. 162. 793
36, 17550. 1162. 1213,
4C1. 22999. 15.-2. 1573,
507, 29078, 1902, 1993.
6Ll 34470, 2252, * 2353,
706, 40492, 2612 2733,
806, 462217, 2992, 3143,
9048, 51962 3342, 3523,
991, 56831, 3642, 3853,
1C48, 59992, 3802, %063,
- 110l. 63146, 39424 4253,
1156. 65301, 4062, 4443,
1206, 69169, 4152. 4843,
1256, 72010, 0000838389300 06008904080800088

MAXIMUM LOAD ne)
MAXIMUM STRESS (PSI)
MAXIMUM N woesem

TCHSILE MODULUS tMST)

COMPR.  MODULUS (MST)

1256,
72036,
936,
14,72
15.40

18 MAR T6

. TYPE OF ADHESIVE: SPCOTH-ON EA-40



GUECTIMEN NUIAIER .

a~-viz-o/0

Ve76-RK

o Bien unt B g (o
- MAY (MUM LDAD e . 1350,
MAYIMUM STRCGS  IPR1) - 6Ga%;.
n()A. -
MAY TMUM N LAIN) |avu.
. TUNSILE MODULUS (MSIS = 15,53
COoN IR, MIDUL UL (MRI) - 14..14
704 -
G0 ™
‘() [~
!
|
33
v, au- -
—
(%]
30 o
20 -
x TENSION
0 @ COMPRESSIDN u
0~ 1 1 1 i 1
[o) 1000 2000 3000 4000 S000 6000
STRAIN (U-~-IN/IN)
-
[CUMFN HUMBERS »-PVC-C7A-C276-RX DATE OF TEST 3 18 MAR 76

(€ MAITRIAL

1BEN

MU
1num
INUR

sive

t KRIGID PVC FOAM

TYPE OF ADHESIVE: SMCOTH-ON EA=40

PLYS 8 2 PLY THICKNESS t 0.013)
LE DIm 15I0NST Lo 741 X 2,437 X 4,978 INCHES
1 0AD STRESS CCHPRESSIVE TENSILE
LPiunNDesS (PSTI STRAIN STRAIN
tU=-INZINY (U=-INZIN}
0. 9. Q. 0.
[ 367, 25, 22,
it 6413, 495, 452,
201. 11612. 85%. 792.
306, 17678. 1298, 1192,
506. 23459, 1673, 1532,
506, 29232, 2175, 1822.
616, 35587. 2525, 2292,
106, 40784, 2095, 2632,
106, 46583, 3338, 3012,
a6 52340, 369%. 3382,
1006, s8tiz. “u3s, 3892,
1056, 61096. 4213, 3892.
1106. 63895, 43435, 4052,
1196, 66783, 4458, 4232,
llsv. 6695b,.l..-u‘.l-!"'.....“h."‘.O..
LOAD ey - 1199,
“TRESS (PS1) =~ 660348,
1 (LO/IN} » 8vc.
EONULUS INSE) - 18.53
14,14

PR,

MODULUS (MST) =

99

SPECINMEN NUMHER:

S-NOM-0/7%-0476

falt) Y Al ) T 1
tAAXINUM LD ity . 13712,
MAXIMUM LRTRELS PR} = 71043,
804 MAXIUUM N (Lo INY = 812 [~
TENSILE MODULUS IMRI) = 16,30
COMPR,  NDULLUS IMZI) = 15,31
704 ~
GO+ -
—
[%4]
X 504 -
(4]
1y
1Y)
. 404 -
—
[§4)
30 ™
20 -
x TENSION
104 o COMPRESSION R
o0& i 1 3 |
0 . 1000 2000 3000 4000 5000 6000
STRAIN (U-IN/IN)
SPLCIMEN UMBER: 2-NOH-079-0476 OATE OF YEST t 6 MAY 76

CORE MATENIAL & 4# NOPEX HONEYCCMB

MAX[MUM LDAD tne) = 1271,
MAXIMUM STRESS (PSI) = 67109,
MAXTHUM N (LB/IN) = 812+
TENSILE PODULUS (NS]) o 18.58
CONPRs  MIDULUS (NSI) e 15.31

TYPE OF ADFESIVE:

PLY THICXNESS

NUMBER OF PLYS 3 2 st C.2121
"CURE DIMENSIONS: Co783 X 2,716 X 5.094 INCHES

L0AD STAESS CCMPRESSIVE TENSILE
(POUNDS) (pst) STRAIN STRAIN
(U-IN/IN) tU=-INZIN}

f Q. 0. 0. ° 0.

be 7. 21. 19.

106. 5597, 391, 359,

206, 10877, 731, 689,

308, 16262, 1681, 1919,

%04, 213131, 1401, 1369,

509. 26415, 1711, 1849,

611, 32261, 217 1. 1959,

706. 3r2rz. 2461, 2279,

8ll. 42821, 2841. 2599,

916, 483565, Mnn. 2939,

108, $3117. 3501. 389,

1106, 58397, 3861, 3469,

1211, 63961, 4231, 3799.

1271 67100, 0nessesssassnsotevitavesnittes

FILN ADHESIVE



GPEL IMETT MMOER,

C-MNOH-0BD--0476

- ) - T T T | B T
1AX £14UM LOAD wa: - 1596,
MAXIMUM STIERS PR1) - 9123495, X G
. A0 ataun (1,818 - 1019,
FENSILE MIDULUG IMZSI3 = 15. %4
(INSE.  WOLLLLS [MS1)
704 -
0 -
_
[91]
EE 0 -
0
W - 5
x 40+
-
u
30+ o
20 =
x TENSION
10~ @ COMPRESSION -
-
o4 ! i 1 1
Q 1000 2b0oc 3300 4000 5000 8000
~ . STRAIN (U-IN/IN)

PCIMEN “:MBER: 2-NOH -080-N4T6
HE MATE: 1AL 3 &# NUVEX HOMEVCOMD

IMBER OF PLYS & 2

DATE OF TEST 2 06 MAY 78

TYPZ OF ADHESIVE: FILM ADHESIVE

HRE DIMERSIONS: D782 X 2,722 X S.06% INCMES

1.020 STRESS

.(POUNDSD tpsmy

J. 0.

b, Wb,

138, 3515,

2it, 10776,

306, 15825,

414, 21140,

526, 26939,

606 30943,

e 36,5,

006, ~t15¢6.

906. 46262,

tLat. 51813,

1101, 621 9.

1213, [31:3 1

131, 86942,

1469, 14 L LYAN

15C1. 76644,

1598,
rRLBIN QAQD [{%.T Y 1598,
FIMUN  TRESS (PSE) = 81693,
T LlRue ILO/INY = 1019,
PNSDY RGOULUS tnSE) - 15.%
L

unvu: HIDULUS (MST) = 13,43

PLY THICKNESS : 0,°125
CCMPRESSIVE TERSILE
STRAIN STRAIN
(U=-fa/ 10 fU-IN7INY

Q. 0.
3. 22,
39%. 410,
TL. 720.
10877 1550,
1430, 1410,
174t t7se,.
2020, 2020.
23%.. 2330.
2600 2630,
3020. 2910,
3% . zn.
3540, 3540,
4020, }9o.
43835, 422%,
“740, 4530,
Stb e &7,

Bl415,044004400000048060008088000000

100

GPECINMEDN NUMHER, Z-NOW~CeEl-0476

a0 11 1 ¢ T ( LS
HALIMLM LOAD Ia: - 1521,
MAXINUM STNESS PRI e 754
80 - VAXILUN M (LB -IN: « ara. 3
TERCILE MIDULLS (¥ZI) » 25.33 a
LM, ADTULUZ MZI) 4
704 -
1 So—l [~
-~
n
5 50 -
[9)]
vy
14
¥ 404 =
—
wn
- 30 B
20+ B
x TENSION
104 @ COYPRESSION =
0 . b 2 ! e
Q 100Q 20CC 3030 430C 5000 &6QC0
STRAIN (U~-IN/IN?
SPECIMIN NUMBER: 2~-NOH-MBL-2476 DATE QF T&sST : G6 mav T

CURE MATERTAL
KUMBER OF PLYS
CORE DINENSION

L0AD
(POUND

o.
.18
108.
202.
anl.
421.
543,
[T
T8,
836
91l.
1808,
1108,
12%s.
. 3.
1638,
i3k,

‘T 4§ NOMEX HONEYCCMB TYPE OF ADHESIVE: FILM ADHESIVE

: 2 PLY THICKNESS : 0.3129
S: T.778 X 2.713 X S.I1T7 INCHES
STRESS COMPRESSIVE TENSILE
$) 1238 - STRAIN STRALM
fu=-1%/1m) tu~INs 5B
0. > 0.
299. 22, 9.
52a3. 35.. 349,
10088. 660, 6%9.
15:23. 18, 9T9.
19937, 133 1369.
25071, 1660, 1619,
33245, 19824 1939.
35189, 2327, 2259.
42174 27 . 2599.
45407, 3971, 2930,
s016%. 3353, 3219,
$s127. 371). 3539.
40111, 4360, 3849.
85295, 4663, 5159,
TI6Ce PR 459,
"s)l);.......'.-v v abebunreetsszbdIdbol

NLLIMIY LOAD fnay » 1311.
MAXTMUN STRESS (PS]) = 79313,
REXTMUN N 1LB/IN) = 9M72.
VENSEILE MODULUS (MSE) = 15,59
COMPR, NJOULUS (nS1) = 1528



GUUUIMEN NUMIIER,

OONUDH- Q2 (76

W g - R o P R B et
MARIMIN L 0A l_( ) - 1 V.
MANIMUM STREL. P31 . IRt
B0 Laxaum n LI - ®an. |
TENSILE MADULUS (MBI 14,27
N COMPY.  MIDULUT IMGI) 4. 90
70~ -
xn
Go- -
> 4
[§}]
< so- -
(4]
(5]
tw
x a0 I~
’.—
"
30 ™
. 20- =
x TENSION
10- @ COMPRCSSION s
} ‘o 1 ] 1 1 ]
8] 1000 2000 3000 4000 S000 6000
STRAIN (U-IN/ZIN]
SPELIMEN NUMBER: 2-NOH-D82-0475 OATE OF TEST  : 06 MAY 76

CORE maTERIAL =
HUMBER OF "PLYS : 2
"CORE DIMENSIONS:

‘LOAD
(POUNDS)

0.

b
106,
206.
3n6.
401.
5.
' 609,
106,
all.
908,
19007,
tiva.
t210.
1304,
1376,

MARIFUS LOAD e
YAXINUN STRESS (PST)
MAXINUM - twasin)
TENSILE :0DULUS (MST)

‘ORPRe  vODULUS tHSY)

STRFSS
(Pt

0.
294,
s2014.
101¢8.

15015, .

19676,
24877,
29842,
INLLD,
39754,
446554,
49411,
54171,
59372,
64i B,

4% NOMEX WONEYCOMD

TYPE OF ADHESIVE: FILN ADHESIVE

PLY THICKNESS @
0.7/8 X 2.673 X 5.378 IMCMES

CCHPRESSIVE
StRA(M
1U=[N/IN)

0.
27,
361,
629,
1937,
1340,
1667,
2615,
2359,
27117,
300,
330,
3.
410,
L48.,

0e133

TENSILE
STeALH
W-IN/ 1)

0.
21.
3sl.
731,
1091,
1411,
1761,
2091,
2431,
2161,
3101,
3421,
3T,
4C8l. ‘
4401,

6751 7.8:99va00000ayr0000000009b00080s

1376,

‘6T517,

8998,

14,27

14.90

101

SIFUIMENG NUMBER.

1 -URE 003 04710

AY- R T T e Bttt i bt
° MANIMUM L OAP wWar e s,
MAXIMUM LTRCSS (PRI e ETE 2T R
£~ L
UANIMUN N ILO-IN) = 232,
TENSILE MDULLUZ {MZ1) 14.%50
COMPR.  MOLULUS (MG} o 13.83
3%~ L
30+ -
—
(4]
T esd i
4]
m
14 20 -
—
[}
1S.W -
10 a
x TENSION
5 @ COMPRESSION 5
o 1 | 1 |
0 S00 1000 1500 2000 esop 3000
S5TRAIN (U-IN/IN)
SPECIMEN KUMBER: L1-URE-083-D476 DATE OF TEST 2 21 HAY 76

CURE MATERIAL =
NUMBER OF PLYS 2
CORE DIMENSIONS:

1LOAD
(POUNDS }

e.
6.
3.
82,
106,
141,
176,
2C6.
‘244,
27e,
6.
3,
366,

CRP URETHAME SCG6-4

1 PLY THICKNESS
%.782 X 2,762 X 5.152 INCHES
STRESS . CCMPRESSIVE
(PS1) STRAIN
U=
Qe Ve
520. 38.
3298, T 258,
5376, 398,
9191, 678.
12225, 928,
15260. 1198,
17863, 1288.
21156, 1478,
.23936. 1659,
26531, 1A28.
29366, 1978.

TYPE OF ADHESIVE:

SPCOTH~ON EA-40
2 0.0073

TENSILE
STRATN
(U= IN/ TN

°.
36,
246,
366
646,
866,
1G76.
1256«
1456,
15566,
1866,
2376,

31733,000¢00000rvecetstsstensstiaiese

MAXIHUN LOAD {L8) » 366,
MAXIPVUM STRESS (PSI) = 31733,
MAXTHUM N (L8/1H) = 232.
VENSILE HODULUS (MS1) = 14,58

13.83

COMPR, MODULUS (HMSI) =



GUEUINE N paa 1,

b ie U - 076

CVIUTMEN NUMIFIR:

1o OB DAY

-

N
9y - ~ye R R R L Rt RC . df.--l' Bt W il S A A Sk
PANIMIN g graly HP a 7. MAC TN LTAD G - d75.
NAVTMLS ATE o BRI e 24 0. ‘ VALIMEM STREWLDS fl) .- ERRIFLN
- 40 - - oo+ - . B
HANTMIM N (14X {1 174, MAXTIMUM N (LB-IN) - 2.
IUNSILE MWL UG INST) - 13,00 TUNLILE MIOLLUG IMSI) = 14. 38
LOMAR.  §30LL L% IM5Y) » 12, 20 CUMIR. T MIOULUS 1M3Y) - 15,61
i = 36 i -
gx
/ /
30 . 30 -4 C}/ .
— —
“ “ //’
254 S eso 4 =
a i
(. wn f
v 0
L. (V)
(vt ©O0~ r x =20 .
o -
L 1))
’ 15 L 15 -
104 » 10 . -
x TENSION ¥ TENSIDN
5- @ COMPRESSION R 54 ‘@ COMPRESSION. =
0 - 1 | - I 1 04 | . 1 1 1 1
. o 500 1000 1500 @20CC @S00 3000 o S00 1000 iS00 200C 2S00 300
STRAIN (U-IN/INI ‘ STRAIN (U-IN/INY
“PECIMEN NUHB@E: 1-URE~OE%-0476 OATE OF TEST t 21 MAY 75 SPECIHEN NUMBCR: l-uk(-58570476. OATE OF TEST s 21 HAY T8

CORE NATLRIAL ¢

AUNBER OF PLYS 1 1

CRP URETILANE 9750-4

TYPE OF 2DHESIVE: SPCOTH-CM EA-4L

CORE DIMENSIONS: ©.T02 X 2.761 X 5.169 INCHES

LOAD
4POVUNI-S)

e.
..

40,

18. ,

106,

142,

178.

20e.

246,

,'6.

HAZIMUMN LOAD

[{Y:}]
“AXIMUM STRESS (PSI)
ez

‘akJPUN N
£SILE MOOUI S (MSH)

GUMPRe  MODUI IS THSTY

PLY THICKKESS : C.00T2
STRESS CCUPRESSIVE TENSILE
[V 333 STRAIN STRALN .
U=/ 14) (L-1N71N)
0. 0. 0.
529, 36, 3s.
3i2s, 266, 255,
876, 486, 465,
9344, 666, 845,
12%18, 896, 865,
15691, 16, 1045,
18159 1286, 1265,
21468%, 1526, 14835,

24N, $00080000000000000000A00200000

276.

26330,

1%
15.02

14.49

CORE MATERIAL @
AJHBER OF PLYS 3 1
CORE DIME"ISIONS:

L02D
(POUNDS)

0.
é.
40.
78.
10S.
14%.
180.
206,
262,
275,
308.
338,
373.
. 3rs.

MAXIMUH LOAD (sl
MAXTHEUM STRESS (PSI)
rAXTHUM N esim)

FENSILE PODULUS (MST)

COMPR, KOOULUS (HSI)

102

STRESS
(PSIY

.
843,
3622,
Tvbe.
9509.
12670,
16301.
18655,
21916,

. 26934,

27893,
30609,
33969.

CRP URETHANE 60C&-46

(¢

TYPE OF ADHESIVE: SMOOTH-ON [A-40
St

PLY THICKKESS

C.781 X 2.764% X 5.155 INCHES

COMPRESSIVE
STRAIN
CU-Th/sIN).

e
as.
255.
465,
8625,
84S,
1955.
1215.
1395,
1595,
1778,
1915,
2155,

: €.0010

TENSILE
STRAIN
(U-ENsEHS

°.
35.
255,
455,
635.
845.
s,
1225.
1435,
1635,
1825.
2025.
2235,

3390).90590000831200080888000e02000Y

375,

339560,

238,
15.38
15.¢1



GEECIMEN MUMIFER. L-URF-(0G-0476

. ) GPECIMEN fMLM3ER: 2-URE-0:14--06G76
PR e R R Seiniuit Sttt It Sl § as T T -T (Al T -
HAXIMIN LDAD LD = 62, HAXTIMUN LOAD iLe: « 706G,
MAXTMUM GTRELS IPR1) = IvALY. MAXIMUM GTREZLSG 1PR1) = 31199,
40 ; _
N 01 uaxzmim N L0 311 = 2390, - 4371 waxinum N Lo 1IN = a33.
TENSILE MOULLUS TM31) = 13.77 TENGILE MIDULUS 1MG1) ~ 13. 39
. COMPR. UIDULUS IMZY) » 17.0G COMPR . MIDULUS (MG1) = 13. 64
354 o 354 -
a
304 8 30 B
> -
I 0
X
< 2s- - X asd .
wn
0 i
W b
tr 204 [~ r oo B
k- [
&) "
15+ - 15 o
!
Y 10 - 10 —
; x TENSION x TENSICN ¢
q- 0 COMPRESSION L G - a COMPRESSION B
]
o L 1 [ ] o 1 1 1 | I
0 500 1000 1500 2000 2S00 300C 0 500 1000 AS00 @000 @500 3000
. STRAIN (U-IN/IN) STRAIN (U-IN/IN)
CIMEN NUMBER: 1= - -5 . . .
1-URE~H86-2476 DATE OF TEST s 21 May 78 SPCCIMEN 'UMBER: 2-URE-094-0876 DATE OF TEST : 28 JUN T6

7 MATERIAL 13
BER OF pLYS ¢ 1
{ OIMENSIONS:

LOAD
{P(INDS)

O,

. 6,
4“0
16,
106,
1&g,
174,
2n6.
230,
274,
e,
340.

T 362,

HUM LDAD ey
MUNM STRCSS (PS1)
MUN N (wLesing
ILE HODULUS (HS])

R. MODULUS (r31)

STRESS
(PSS}

N,
5483,
3633,
1488,
9628,
12718,
15804,
187t
21617,
24887,
2719,
Jona2.

CRP URI'THANE 9C06-4

PLY THICKNESS

0.781 x 2,753 X 5.148 INCHES

COMPRESSIVE
STRAIN
(U~INZINY

Te
39.
2719,
519,
7129.
929,
1129,
1319,
15 9,
1899,
1869,
1987,

TYPE OF ADHESIVE: SKOOTH-ON EA-40

3 0.007G6

TENSILE
STRAIN
(U=-1N7 1N}

C.
“0.
310.
30,
T20.

2250,

32600, 940503900220230000500000008088

- 3s2.
- 32550;
- 230.
- 13.77
- 13.86

CORE MATERIAL

CRP URETHANE 906-4

TYPE OF ADHESIVE

: SMOOTH-DN EA-42

NUMBER OF PLYS = 2 PLY THICKNESS 3 07140
CORE DIMENSIONS: (o786 X 2,797 X 5,185 INCHES
LOAD STRESS CCMPRESSIVE TENSTLE
{POUNDS ) test) STRAIN STRAIN
tU-INLINY (U~INZIN)
0. - 0. ‘0, 0.
b: 265. 19. 19.
S4. 2386, 189. 189.
104. 4596, 349. 339,
180. NTle 529. 509,
2G6, 9103. 679, 659,
256, 11313, 839. 819.
302. 13348, 989, 9569,
3s8. 15820. 1179, 1159,
409, 18074, 1369, 1319,
456, WI1Ss1. 15.9. 1459,
508. 22449, 1639, 1839,
56C. 24747, 1869. 1799,
608, 26868, U39, 1949,
658, 29978, 2229. 2099,
T06. 31[99,ovt-ooo-o~-uaooctov:tutc-&t"u

MAXIMUM LOAD (L) = 708,
MAXIMUM STRESS (PST) = ‘illOO.
HAXIMUN N (LO/INY o 435,
TCNSILE MODULUS tMSI) = 13.99

» 13.44

CUMPR.  MODULUS (MSID

103



LPPECIMEN NUMAE 12,

E~-URE-0%5 -06G7%

4:’3— - __—_1....__—,r -_...A......---' .- ..__T-. - .._».' . o-——— ..---. -
MAXIMUM LDAD e - - o4,
VAXTHUM GTAELS  IPGY) « P4n00,
40 y
- HAXIMUM N e 1M « At B
S TENGILEC MODWL UG (MGI) 14,24
COMAR.  MOULLUG 1M51) 13.07
3% -
lm/
L
30 -
Ll
N
v
~. @5 -
U
3]
i
L8 i!()-J -
b
U
154 B
. 10 -
x TENSION
5 - O COMPRESSION =
o ) .
o.é(/._____i — | —— —d 1 !
0 500 1000 1500 2000 2500 3000
. STRAIN (U-IN/INI
LIMEN HUMBER: . -URE-295-38T78 OATE OF TeSt : 28 JUN Te

HMATERIAL ': (AP URETHANE Si36-4 TYPE OF ADHESIVE: SMOOTH-ON EA-4O

:ER .OF PLYS ¢ 2

3 0.7142

DIMENSIONST >.795 X 2.79Z X 5.256 (NCHES

1040 STPESS

{POUNDS) 1PS1)

0. 0.

. 258,

584 2495,

105. 4517.

159, 6840,

206, ars2,

258, t1029.

. 304 1378,

356, 19315,

41C. 17638,

456, - 19647,

500, 21854,

560, 247912,

LU N 26199,

839, 28350,

TC6. 303712,

755, 32489,

804,

U LOAD 1) » © ava.
UM STRESS  (rSl) = 34588,
UM N {LB/IN) = 491.
ILE MUIULUS (450) » 14,%%
te ® M ULUS nst) » 13,87

PLY THICKNESS
CCHPRESSIVE TENSILE
STRAIN STRAIN
(U= INZINY tu-IN/IN)
Je 0.
19, 18,
159, 1ea,
309. 328,
479, 409,
639. 628,
799. 188,
949. 924,
1499, 1gea,
1269, 12%,
1399, 1389,
1549, 1548,
1689, 1694,
1839, 1838,
1969, 1988,
2099, 2128,
22 9. 2268,

ISR, 9906000040800 000000unebuaitss

104

GPECIMEN HUMBETR:

a-URE-CY-0676

a5 ! , . —p- .
MAZIMUE LOAD nwe: - 70s,
UAXIMUM GIPEGS IPG1) - 3203,
407 Laxauum N wo-1M - Ay, B
TENRILE MODULUSZ (M58 = 14.70
COMPR.  MODULUS IM3I) = 14,73
35 - -
7
30 //// o
—
wn
X asd -
n
- A A
lu 20 '
& n
& T
wn
15J u
10 -
x TENSION
5 - g COMPRESSION -
04 1 1 1 L
0 500 1000 1500 Qgoe 2300 3C00
STRAIN (U-IN/IN}

SPECIMTN NUMBERS
CORE MATERIAL @
NUMBER OF PLYS ¢

CORE DIMENSIENS:

LOAD
{POUNDS?

Q.
[
60.
105.
158.
206,
258,
357,
359.
4C8.
454,
510,
562,
610,
660,
708,

2-URZ-095-0676

DATE OF TYEeST H

28 Jun T8

CRP URETHANE 9GC6-& TYPE OF ADHESIVE: SMOOTH-ON EA~4)

2 PLY THICKNESS : 0.7132
0793 X 2,783 X 5.209 INCMES

STRESS CCMPRESSIVE TENSILE

(esn) STRAIN STRAIN

. (U~IN/IN) (U-INZIN)
0. 0. 0.
2719, 19. 19,
2791, 199. 18%.
4885, 359. 349.
7351. 529. 509,
9584, 679, 869.

1273, 839, 819,
14203, 1C*9, 979,
18702. 1179, 1149,
18982, 1329, 1259,
21122, 1459, 1429,
R3IN27. 1859. 1609,
28147, 18°9. 1789.
281380, 1929, 1919.
3076, 2049, 203%9.

32019,8%000 2300402038022 00020000090)

MAXIHUM LOAD e) - T08.
MAXTHUM STRESS (PST) = 32939,
MAXTPUN N (LB/IN) = 435,
TENSILE MOOULUS (NST) = 14, T2
COMPR. MODULUS (PSI) = 14.33



SHRECIMEN NUMBER. 3-URE- (1M7- 0676

SPECIMEN NUMAIER,

L-URE -030 -0G76

15— o B LA I T 45 T T | DA R AR
MAXIMUM LDAD 1.8 » 657, WAXIMLY LOAD e . 3:49, ’
HAXIMIIM GTRESS  1PRY) = ABHDae. MAZIMUM LTRESS  1PR1) » 35379,
A0 saxamim e 1N - a4, 3 407 warimum N wWe-INy = — g
TENSILE MOOULUS (M51) « 15.00 TUMLILE MODULUS INSI) e 1S, 33
TUMPR  MODULUSR [M51) = 14.73 COMPR.  NODULUS IMGI) » 14.66
3% - 35+ -
11}~ L 30 4 -
| —
i n
: X .
Does- - S esq -
| U]
} %))
) LW
° EOj o [14 20 o
. —
: wn
15 = 154 o
s .
10 o 10 ~
x TENSION x TENSION
“ [o] COMPRESSION N 5 - o} COMPRESSION .
. .
o 1 i 1 A 1 0 .. 1 L ! 1
(8] $00 1000 1500 ©2300 2500 3000 (s} 500 1000 1500 ecoo 2500 3000
. STRAIN (U-INZIN) STRAIN (U-IN/IN)
I“EN NUMBERS 2-URE-L97-N676 DATE OF YEST t 28 JUN T8 SPECIMEN NUMBER: L-URE-198-L876 OATE OF TEST T 27 JUL 76

MATEAIAL
ER OF PLYS 3 2

DIMENSIONS:

LOAD
(POUNDS §

UM LOAD tLe)

UM STRESS  (PS1)
MUN" 1y 1esin
1LE HODULUS (MS1)

Re MODULUS (NS)H

L

CRP URETHANE

STRESS
(esi)

0.
281,
2626,
4676.
1455,
97 S,
12144,
14300,
14879,
19117,
21621,
23018,
26350,
28648,

SIN6-4

TYPE OF AURESIVE: SFCGIM-ON £A~40

PLY THMICXNESS

L7910 X 2.742 X 5.138 INCHES

CCrPRESSIVE

STRA(IN
tU=§N/IN)

°‘
20,
213,
369,
549,
89r,
843,
1020,
210,
1369,
1510,
168,
1850,
2CLa.

CORE MATERfAL ¢

: 0.0133 AUMBER OF PLYS = 1 PLY THICKNESS : 0.0072
CORE DIMENSIONSt 0.782 X 2,745 X 5,180 INCHES

TENSILE LOAD STRESS COMPRESSIVE TENSILE

STRAIN {PQuNDS) {PS1) STRAIN STRAIN

tu- N7 IN) . (U-INZINY (U-1IN/ZIN)
0. 0. Ce LS Q.
19, .78 531 3s. 35.
189. 42, 3714, 246, 215.
319, Téo 6563, . 436, 4CS.
509, 108. 9549. 645, 805.
659. 142, 12555. 868, 825.
819 175, 15473, 1076, 1025,

. 917, 21C. 18563, 1266, 1225.
1149, 241, 2139, 1485, 1615,
1299, 276, 246403, 16508, 1815,
1449, 3c. 21415, 18%5. 1825,
1659, 341, 30151, 20136, 2305,
1789, 376, 33248, 2216, 221s.
1929, 399, 352719,¢°¢0800000 005008000308 08990040_

30804,0800000008450u00000000v 00000048

637,

30804,

&1,
15.00
14,33

NAX TMUM LOAD we)
naxinuM STRAESS 1PSI1)
maxinun N 1Le71N)

TENSILE MOOULUS IMSI)

COMPR. MOOULUS (MST)

105

399,
3527S,
254,
15.31
L14. 64

CRP URETHANE 90C6-4 TYPE OF ADHESIVE: SNDOTH-ON £A-40



SPECIMEN NUMOER:  L-Uit -099-00L76

AT I LA St ettt
MAXLMUM LOAD HH' = N4,
HAK IMUM GTRESS (PRI = 0L,
_"'0“ MAY INUM N nA-IN) - 237.
TUMSILE MIDULLG 1M%)) e 15. 0%
1 ocumer. wiouLus ivs1) 1487
39 4
30
n
<«
. 25
)]
N
'Y
It 20 -
b
L
, 18-
1o
x TENSION
54 {1 COMPRESSION
N .
o - [N S W i { 1
(o] 500 1000 1500 2C00 2500
. STRAIN (U-IN/ZIN)

EN MUMPER? 1-URE-(99-76T6 DATE OF TEST

ATERIAL 3 CRP UAZTHANE 90C4-4 TYPE OF ADMESIVE: SPAOTH~QON EA-4d
- OF PLYS ¢ PLY THICKNESS s 0.0069
THENSTONS: Q.779 X 2,749 X 5,180 INCHES
t0ap STRESS COMPRESSIVE TENSILE
{POUNDS) 11213 STRAIN STRAIN
tU-INZIN)Y 1U-IN/IN)
U, 0. ve 0.
e 356, - 37. 35.
42, 38869, 257. 235.
Tte T 87, 447, 25,
1o, 9814, 667, 61%.
142. 13147, 9. 7. as5s.
176, 182495, iti7, 109S.
206, 19218, 1217, 1238,
234 22039, 1487, 1465,
283, lbfﬁz. te1l. 15655,
3G, 28152, 1847, 1855,
340, MAtq, L1997, 1973,
354, 337Ul eveounetvcrrvasssvotosibvesere
4 LOAD (Ls) = 364,
¢ STRLSS (PSE) = 33791,
N LB210) = 233,
. MODULUS (NSI) = 15.8%
MODULUS MSE) = 14.07

T 27 JUL T

GRECIMEN MUMSFR, 1-URE-1.00-0676

a5 1 T ) 1 | N
AT 1M LOAD e - 54,
Ap XTUUM STRELE PGS 33556,
091 wayauum N (LB-IN) » 234 B
TCHLILE MODLLUS (M3 = 15.08
. COMPR.,  NODULUS IMSY) 16,32
35 L
30 -
[
[5)}
X
- 25 o
Ul
1))
W
[14 20 - o
-
wmn
15 I~
101 B
x TENSION
5 @ COMPRESSION N
o 1 1 1 ] 1
0 S00 100C 1500 acoce 2500 3000
STRAIN (U-IN/INY
SPECIVEN HUMBER: 1-URZ-100-0676 DATE OF TEST t 27 JUL Te

COARE MATERIAL
NUMBER OF PLYS ¢ 1

CORE DIMEUSICNS:

LOAD
{POUNDS)

0.
be
36.
712,
11C,
140,
173,
206,
238,
272«
308.
354,

PAXTRUN LOAD (183
MaxtHUM STRESS (PSI)
PAXIHUM N (L8/1N}

TENSILE MODULUS (MST)

COMPR,  MODULUS (MSE)

106

STRESS
{eS1)

0.
569,
36G2.
6825,
10427,
13271,
16399,
19527,
22560,
25783,
29116,

o749 X 2,751 X 5,158 INCHES

PLY YHICXNESS ~ * 0e 30T
CCMPRESSIVE TENSILE
STRAIN STRAIN
tU=-IN/IN) (U~TINZ IN)
Q. 0.
35, 28.
235. 218,
415, 433,
635, 678,
835, 908.
107 5. 1108.
1185, 1318,
1355, 1520,
1525, 1738,
1845, 1998.

33555, 90098080000 nsss0soRansstelote

334,

- 33556,

238,
15.08
16432

CRP URETHANE 9nD4-4 TYPE OF ADHESIVE: SMOOTH-ON EA-40



SPECIMEN NUMSER,

1L-URE-1.01-0676

45 T T T T T
MAXIMUM LDAD Loy - 353,
MA’)NU'N GIRLSS 1PRI) = 33416,
40 e -
MAXIMUM N (LB-IN) = QT7.
TENSILE MODULUS [IM5]I) = 15.35%
COMPR. MODULUS (IM5]) = 15,30
3% -
=]
®
304 o
(]
N
¥ eas- -
(5]
n
Lu p—
¥ 20+
’-—
wn
15 o
104 =
x TENSION
5 o COMPRESSION L
o2 1 1 L 1
o sS00 1000 1500  200C 2s00 3000

SPECIMEN NUMBER:
CIRE MATERTAL =
NUMBER OF PLYS
CORE DEIMENSIONS:

LOAD
(POUNDS)

°0
6.
la.
T4,
108,
138,
173,
208,
24Ca
2172,
9.
342,
353.

1-URE-101-05676
CRP URETHANE 9C06-4

STRAIN (U—IN/IN)

DATE OF TEST :

TYPE OF ADHESIYE:

27 JuL 16

1 PLY THICKNESS 2 GenOTy
Ue779 X 2,731 X 5.195 INCHES
STRESS CTMPRESSIVE TENSILE
(PSI) STRAIN STRAIN
(U~1n/ZIN) (U=-IN/IN)
0. 0. 0.
551 36. 26.
3490, 2064 206,
6795, 416, 416,
9918, 646, 646,
12672, 846. 846.
158496, 1656, 1056,
19101. 1296. 1296,
22V 39, 1476, 1476,
24979, 1686, 1686,
28375. 1916, 1916,
314.56. 2126, 2126.

32410.0 000 v s snits st en st IS Eneeten

3s3.

MAXIMUM LOAD (a) =

MAXJHUY STRCSS (PSI) = 32416,
MAXTHUM N (LE/IN) = 227.
TENSILE KHDOULUS tMS1) = 15.35
COMPR, HMDOULUS (MSI) = 15.35

107

SMOOTH-ON EA-43



. 13000 —]

10000
-1

STRESS 1
(PSI)
-

5000

Et-7' 41 M52
Ec-7.04 MSI

4+ Compression
® Tension

o

rerrr vy v Ty rrrrrrorpirTTd
$Q0 1000 1500 2000 . 2500

STRAIN {u in/in)

SPECIRER NOINAPR: 1-700¥ RATAN 81

DATE NP TUST : 1S 0BC 7S

CNRP SUTERTIAL : CPP UPFPHAY® 9)96-%

CNRE DIEZYITIYS: 7,767 X 2,620 ¥ 5.%0" TYCHPS

PLY THICKYEISS : F,"132 TWCRYS

LIND STR®SS STRATH STOALN
{ecnsns) (PS1) TPRSICH CTNPRESSTINAY
(n=-TH/1%) (T-T9/1%)

6, wnr, . A,
24, 10, 1%, 152,
46, 23152, 208, 276,
66, LA RN 416, 812,
Ak, a3aa, Saa, 552.
194, a2, 699, €94,
126, £4134, Rat, LLY N
195, Tuhh, M7y, 9av,
164, faR/9, 1174, 1118,
183, 9614, ¥2¢2. 1304,
)04, 106ys, 1349, 10139,
278, 1185, 1a44, 184348,
WH, 128405, 1817, 17¢S.
2664, 1180, 1764, 1919,
288, MmsIs, 1892, 2089,
e, 18649, 2175, 2261,
126, 16571, 221A, 2897,
}uﬂ. 1749 ,0cccscasesswtsnssnssacstcgrnan

QAXTRAR LD = K, POAYNN

YAFTROY STOESS w 17493, osTY

AAYTANR w o 2318, tB/'w

108



15000 —

.

10000 =

y

-

STRESS
(PSI)

-

5000 ™

Et-6.60 MSI

c=5.72 MSI

+ Compression
e Tension

500

SPFCTRFY Nmn?Re

DAT® @ TEST H

CAR™ ®ATTRTAL
CARZ DIMENSINwS:
OLY THICKN®S3 :

LORD
(P~1¥DS)

f,
27.
as,
6%,
AR,

16,
124,
1u9q,
154,
184,
3"6.
224,
206,
386,

HART@IM (AN =

qAVToty SPPTST s

ARE Al N B ]

LD N

1000

1500 2000

STRAIN (L in/in)

1-0°CH A7an o2

1§ are I8

nBD nAT~uyyn
7,171 x 1.£5
136 TYHCUE

STar=s
3N

20¢,
1Ty,
ZQ‘P‘.
a5,
4223,
R,

TALLY

1r12e,
1911,
12038,
12337,

26A, rpwn;

L REY e
" v o£,137 Temqes
-

d

IPNATY
TewsIre

(N=TN/TY)
(ZLN
ra,
urs,
go3,
764,
215,
176,
1105,
TN
te2e,
16480,
1210,

BRI I LB ] LERER SR I LR L I T 117 l

2500

STOATY
rRwORTSSI AW
LB VAL

~

174,
215,
s3n.
AES,
ansy,
1749,
1224,
1109
15672,
1745,
1940,
R Lol

NREEZZZ T I XL YN A AN I FENLALE )

109



15000 =

STRESS
(PS1) -

5000

E=-1.61 MST

EC'G.BJ MsI

+ Compression

® Tension

LB T“ LB LRI r LB R I’l LRI} ] LRI T7]

500

SPECINIV Nnwyep:

CTATZ 2* T9ST

qATvOTAL

-
:

~IRE

CARE DIRTYSINNS:

1LY *HICYYESS

LOAD
(PNONN3)

s,

I,

59,

A,

Ra,

w0,

12¢,

146,

165,

198,

205,

2%,

26y,

245,

235,

138,

26,

MAFIwRe 19AN ¢
maCTAIe STRTSS

.

5 qarINge ¥ o~ 2

1000 1500 2000 2500
STRAIN (u in/in)
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(os7)y Te8SYTNY [l add A Ll
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118, 3, Y.
1578, 2qe, 2.
159K, ARAS ar9,
AL, aQy, sue,
LTI [ 3e IR <T1R,
5841, 149, age,
&RYY, 9%, 1Ch e,
1561, t"a>, 1159,
v, 1172, 1312,
ayto, 1314, tuss,
1,a1), 1u4Y, 1524,
114k, 18a9, 172,
124 %, 1734, tary,
13349, 196, 131§,
tynca, 1931, 1w,
1es 8, 2115, 2455,
1711° ,cstacrresraaaanadrvscrasasneas
224, nanyns3
17107, oear
2%, LA/
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LIS Sl UL
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L ne, . .
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s, L3 TL08 ave, a9,
1"e, u1ks, a1, u9&,
11726, aaly, R, [LEN
18K, 470, Bea, A8,
164, &V T, 99, ALL N
180, Yo, 1927, LT
2°7, 093, 1299, Qean,
274, LYYIN g, wrr,
206, L LN 1eny, 1160,
2£9, 1° V1A, 1623, 126",
IS, t°11), 71, ARLE iof
T4, [ERILN 1aa9, ITIEN
114, 12178, 1071, 131
ik, (R3320 agas, 1%ay
147, "oy, 231, 1474,
WA, 109”4 "1y, 1739
014, gerry, Ty, oy,
w4, 1300, ryas, jora,
48h, 177y, 1567, LT
ehE, 17978, v, (X T
2 dh, 138, AERL I 19,
LYY ML) crese esrencevrscaguesrear e
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E _=7.22 MSI
10000 =1 <

Et=6.92 MSI
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5000 — Tension

LI S O RO § I*] LI O L L
500 1000 1500 2000 2500
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CARE NTYTNSTONS: JL,TRA ¥ D637 € S,V17 Teries
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LoAD ST?T87 3IToAT ITPATY
{PADRDS) Psr) reyarLy FTenRTSSY I
' (1719 1uy (-1
6. 39, .. -,
27, 1238, ann, 199,
uh, 27112, 11, 147,
6k, AR aya, B,
R4, 133, §92, ",
14, 5¢17. g, AR
126, &°5a, 8k, o2y,
144, 70y, 17y, nat,
A7, arye, 1167, 1"y,
194, aogy , AR AN 12u4,
206, LR RT IR 1930, 1221,
224, 12RAa, 15847, 1524,
a4k, prays 177, 1.9,
A, LIRS I vas, Tang,
Ia, 11751, 13171, wWes,
"I, [T RITR N EEREW 2414,
1%,, IrhIT - erucevivasssernrsvrava’s . i29s®
LI S DLAN CALNES F TS L
wpYTEI® STO G 8 16577, 37
PN NN v 2 Iy, re v
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tc-7.58 NS

tt""l MSI
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1000 1500
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a7, LA R LN as°, 198,
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164, &*3a, ave, ns,
194, €793, 1795, pYe
0k, LLXEN 118y, 387,
227, LA VA IR 11613, ”s°,
23, LERE N s1%a, 1134,
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ngK, W33t canes svnbr 000800  CRrreosoune
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VLIS osa e
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73y, sa3,
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“Tae 1018
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AR TEN BN NN N

STRESS
(PSI)

+ Compression

10000 Tension

-+

#LIJ;I'_l,LIJ;IJ‘lJ

BLARJLU S N 2 RN O LA
2000 4000 6000
STRAIN (1 in/in)

svlcinfh ANUMZERT L=-HUils HEAM a7

CATE GF T1¢5T t 5 Flp ¢

CCRE MATER(AL 3 PAC Flam

CORE DIPEASIGNS: 0,721 X 2.470 x 5,000 INCHES
PLY THICKNESS © Q0153 INCHeS

Laal STRESS sTRalN SThAlA

(PTUNDS) (Pl CLPPRESSICN TENSICA
(I IYZLY) {u-IN/IN}

&, 2984 Qe . C.
50. 2615, AiC. - &lQ.
106, $295¢. s6c. 65C.
15¢. T75e. 105C. lo07¢.
206 . 1o21s. 133¢C. 1358,
256, L 995, lesCe l166¢C.
249, tegtl. te5C, 192¢C.
6. 1507¢C. 20EC, 2390.
53, 174C%. 224C, 23ec.
418, LR LT 2480, 2%30.
e, O «80C. 215¢C.
ass. 22¢ 1. £488C, 2943,
497, 2ebed, Jitee 3isg.
Set. d6all. 3lev, 31eC.
827. 28M312. SEECS 389¢.
627, 33400, wuiC. 43103,
7. 32573, e ilo, edec.
678, 3secC. 45+6C. €330,
1. Isucs, slol. L3 IO
153, 373«C. LCal. S1Ld.
)5, IvGh g, e, 53>,
823, slehh, L1 Y BN FIR N
den, Al\,5].!.".Ol"l-".'..Q'.‘Ott.'..'.

PAXIRUY 108D = duce FULGS
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PARIPUN & o csle LIJLYN
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20000
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(PSI)
10000

ptaat s e e b v bt e a e a s baaaald

Ct'7.l7 USI
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tc-6.78 MSI
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SPECIMEN NUMARER:

OATE OF |

LAR R l LIS IR r‘I LB ‘ LN R R ) 1’ LIRS r‘1‘7 LR I

TEST

CCRE MATERI1AL

CORE DIMCNSINNS:

2000

: 5 FFB Teo

3 PVC FOaM

STRAIN

L-HJuy BEAM elC

PLY THICKNESS @ 0.3153 INCHES

rAX[{MUY

LCaD STRESS
(PCUNCS) (PSTy
6, euT,
SR, L7710,
106, T4,
15¢, Tec?,
204, [ 2{ 28
254, Le 349,
305. 14566,
7. 17969,
408, 1526,
“54. 21922,
228, 2e3le.
554, 2¢ 1G9,
[ PLN 2650¢.
FLLIS Sleys,
1%, 13e47,
155, Ibine.
LJdad = ?5c. PUUANLY

MAX[YyY >Tucss = dol4n. P31

RAXIMUY N *

v

534. Lu/iN

4000
( u in/in)

CebI3 X 26K x 4000 INCHES
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L-INZEN)
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110c.
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35¢€C.
3910,
42%¢C.
«5-C,
“3:20

STRALM
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(u=-INZ[N)

J.
340,
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10C0.
- 1210,
1o4c.
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PEITH
2¢e 89,
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Jesc,
3Sd4C,
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4n2y.

PECIIRLILEVBOISSEIOIITINOFNEPSIPISPTD
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30000 =
-
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-} Ec-7.66 MSI
-4 Et'7'63 MSI
-
20000 =
-
STRESS ™
(PSI) N
o4
N +
10000 — Tension
- ® cCompression
-
. z
~ i
2000 ’ 4000
STRAIN {u in/in)
SPECIMEN AUMHER: 1-wCOd bFAM wl})
DATL QF TisST 2 5 reg 1o
CCRE MATERtAL : Pv( Frad
CCRE NDIMENSINNS: J.A32 X 2.49C X 5,009 INLFES
PLY TMICKNESS @ 0.C143 INCHES
teac STRESS SThALA sfRalN
(PCUNDS) Pst) CLMPRESSTUN TENSILN
tu=INZ1N) (U=INZIN)
6. 334, Je Ce
4%, 25J%, 358, 352,
ivb. 28989, TuC. 15¢C.
156, btbL. 11cCe 11190.
236, 114, 14ceC. 156C.
258, Les5e. LEsta 181.
304, loY) 6, JlEc, 2260.
159, 19676, 25%C. 2673,
409, 2817t e «95C. 3d3).
459. 25944, 231¢C. 3650,
904, 28272, 267C, EX LN
557 33945, LY PV #153.
607. 33781, “31C, 443C,
637, LY RN RN IS YR RN R R A AR R A AL A4 L 2

PaxIMyM L0AC = 537, PLUADS
MAXTMUM STHRESS » 319451, ¥si

PASIMUM N @ 5Jdle 18710
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£c=7.35 MS1

Et.7'14 MSI

+ Tension

® Compression

LELALEL [41 rry l L BRI I LI l LIRS l

W

SPECIMEN NUMHER:

DATE OF TESY

CCRE MATERIAL

CCRE OIFMEANSIONS:

PLY THICXNESS

2000 4000

STRAIN (u in/in)

1-HUUN bEAM #lc¢

t S FEQ 16

"3 PVC Fuam

Qa73d X 2,400 » 5.0JC INCHES

$ 040145 INCFES

~LOAD STRFSS SIRAIN STRAIN
{PCUNDS } psh) CLMPRESSTUA TENSICA
(U=IN/ZIN) (U-IN/ 1IN}
6. 320, Ce O.
S8, 3049, wlC. 45C.
106, S¢ab, 76C. 333.
15d. Hel5, 114C. 1232.
209, 11151, NTTTHN lelte
2%8, L374C, 1640, 1v8d.
306, 16821, PACTS 2349,
3184, 1953, evel, 21C0.
407, 21h1¢, 2540, 3JsC.
) 457, dasih, EETVN 346C.
509, 27395, s610. 3350.
567, 250c4, “C2¢. s21C.
- CLTEN 31679,0CE0CBB0CUCA0R348009008CESORL
PAXIMUY LOBTC = S))e PlJNGS
MAXIMUN STAESS = 345, ¢
7 4 PARIMUM 1 4%6, Lda/ls
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30000
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20000 Ec'7.55 MSI

141 1 11 ¢ l 1.t b1 l 1t 1 l
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(pSI) ]
_ ® Compression
10000

. l L it 1

UL ] I riryt l LB R ] l | L l Vit ]
‘ 2000 4000

STRAIN ( u in/in)

SPECIMEN ANUMEER: L1-HOON GEAM & 1

CATE OF TEST : 5 FEB 76

CORE MATERIAL : PVC FUAM

CCRE NIFPFNSIONS: Je692 X 2.e3C ¥ 954d90 INCHES

PLY THICKMESS 2 3.0143 INCFES

LCAD STRESS STRALIN STRAIN
{PCUNDS) trsi} CLMPRESSION TENSICA
tu=INZIN) (ISR LYALY

G 306. Ce Ce
54, 24940, 3tCe 34).
19¢. h4nhy, tS5Q. 65C.
169, d24«t. avaC, S50
208. lules. 1370, 1269.
261, 1,459, 1lcce loll.
305. 1573, 204C. 1SCC.
354, 1e355. cecCe 2240,
©J4. 2JB21. «1eCe 25%4J0.
457, 23556, Julc. 2%¢C.
sut. PLE LT JeiCe 3168,
587, 2oT1Y, -TeCe 345C.
€dd, 3i a0, ~37¢c. 13dee.
bie, 32727 ,600¢0CEELVOLIBINILUININOEOIOEC

MAXTYUY LJAJ = e Ye, PUNNDS
PaxPy® STHLAS = 32T+, ol

MAX[MUM " 5 bhi, L/l
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-
-
-
=

r . TTIrrit I | R IAIATAT‘T 1 [AT'ffl L ‘ LI 1
© 2000 4000

STRAIN (u in/in)

SN

SPECIMEN ANUMBER: 1—HICN oEar & 14

ADA'E GF TEST 2 5 FEB T8

CCRE MATERIAL : PVC Fuan

CGRE DIMFNSIUNS: UoT15 X 2.65C X 5,000 INCHES

PLY THICKNESS 2 Q.0L44 INCFES

LCAD STRESS STRATN stRAtlN
(PLUNDS) (Ps1) COUMPHESS TN TENSICA
tU=tAZEIN) tu~IN/ TN}

(XY 297, Ge Ce
8d. 2574, 435G, «GCo
136, 925%. S0 ¢SC.
157, 1143, Lgac, 1030.
206, 19212, 435C. 1358.
25%. LeT90, 1¢4C. le 30,
3J04. 1507¢. 190C. 1s8cC.
357, LTy, «35C, 2330
406, 2017 YT N 264C.
456, 2eele, «%aC. 2960,
508, 25183, 3Z6¢. 3510.
€538, 2T6kc, 356¢C, 3620,
cld. 31C240v. PLY A 3942,
- cht e J;uzﬂ.tolol.t-coxOﬁilltll.‘—‘at.a“‘.‘c

MAXIPUY LSAE v Lk, PRUNLS

9

MaxIMym ST2ATSS = 3085 S

MARIMUM N = hole LRZTY
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10000

11 JAL,l 4 1.5 1 ] 1
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+ Tension
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rrri l IR I LR SLERL ] L l LI B | I
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DATE GOF TEST 3
CORE MATERIAL 2
CCRE NDIMSASIONSS
PLY THICKNESS ¢
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(PCUNDS)

O
EEN
106.
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207.
257.
335.
357,
«09,
457,
507.

PAXIMPUM L IBC =

MAXIPUM STRESS =

2000

STRAIN (u in/in)

1-HOON oslAm )¢

Lo FEL To

PVC F.1AM

.710 X 2.¢4C ¥ £.000 INCFES

Co.0138 INCFHE

"STRESS
ps )

Jlea.
3035,
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1085/.
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21 245,
RERTIEN
205,00
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25530 51

MAX VLM iy s 3664 LA/

S
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4000
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PV v
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CsL.
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(RN (VALY

C.
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7e8.
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278C.
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SPECIMEN NUMBEWR:
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CCRE MaTenrlal

CORE DIMENSIUNS:

PLY THICKNESS

' LI LI LELERIEL l LB BRI I T e |

2000

4000

STRAIN (u in/in)

t le Fed To

: PvC FhiaM

30,0149 INCHcS

LCAD STRESS
{PGUNUS) (PSi}
[ 2 32F.
58, 3170,
10m, 5T%4.
160, LY LY
207. 11315,
258, led0z.
1), L6k,
356, 15956 b,
429, 2¢301.
4oh, 26924,
507. et
554 3JuSuc.
638, 33235,
e, 3574l
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FAXEOUY LLAD &
PAXIMUM STRESS

MpAXfUyum & 2

L-null BHEAM » 1L

CLMPRESSTCA

24609 X 2.¢64C > 2,000 INCHES

Sikagn
(U-In/INY

Qe
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T9C.
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«l2¢.
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<?i0.
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35%¢C.
3¢5¢C.,
2632,
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~STRAEN
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tu-IN/1M)

Je
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75C.

1110.
LabC.
132C.
215C.
2550.
2390.
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358C.
3940.
©25C.
4%5C.

3EGRC.0083CCoucO8u0sEEEcIToRELINERRS

tle. P UNHS
L4 1695 ). PSIH

S5LT¢ LO/IN
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Tension
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IIITIITITITIllllllilll"lf]

4000

STRAIN (L in/in)

Cells X 2.68C 3 5.90J INCHES

STealh
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suiCe.
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LIOE TR
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Q.
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2240,
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30000 =
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10000 —
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<
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Lcab STRESS
{ PCUNDS) tPSi}
6. 232,
ss. 2661,
106. Slova
. 158, 1101,
207. 1dJs9.
258, 1575,
305. LeB6b,
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402, 195Ga,
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57, cTisne
607, 2955,
€57, deJe
T3¢, | LY
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MAXTMCY STHESS «  333ne. 031
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30000 -
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20000
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10000 —
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y ]
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2000 4000 l
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SPECIMEN NUMBER: |~dJUY oEam a &
DATE OF TESY t 12 FEY M6
CORE MATERIAL : PVC FiAm
CCRE DIMENSIUNS: JaTJIS £ 244923 X S.uul INCHES
PLY THICKNESS ¢ 0.0138 INCRES
' L0AD STRESS STRAIN STRALN
(PCUNOS) iPsS1) CUPPRESSILA TENSICA
{u=-IN/ZIN) (u-IN/Z LMD
LYS 33%. Ce e
S0 Ilct. 3%C, 630,
1ae. 59¢2. 160, 340,
1%9. abbl, llec, 11383,
207, 11%046. 134C. 157C.
256, 16304, 1S0¢. 132C.
3a7. tTis1. €3dCe 233C.
3st. 194348, «tdl, - 2¢5C.
“0v. 2284n. 3CvCe. 3J923.
456, 293035, FY TN J3€c.
50¢e . Q82¢R. 25%0. 37480.
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