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SECTION I
INTRODUCTION

1. RATIONALE FOR THE PROGRAM

Based on considerable past experience the Air Force has
determined that the use of polymeric materials to control
resonant vibration induced high cycle fatigue (HCF) of jet
engine components is a viable and cost~effective approach.
Current Air Force damping technology requires polymeric systems
which have good thermal and environmental stabilities at high
temperatures, up to 700°F (371°C), and also possess adeguate
damping properties within the 300°F (149°C) to 700°F (371°C)
temperature range. However, there are few polymeric systems
available for which the desired combination of properties has

been verified.

An exploratory development program was carried out to
find polymer systems which are potential candidates to be
effective energy absorbers in the temperature range from 300°F
(149°C) to 700°F (371°C). These materials also are required
to have good thermal and oxidative stabilities ard preferably
should be processable for easy application as energy absorbing
surface coatings and adhesives. The objective of such a
program is to determine basic structure-property relations
in certain classes of thermally stable polymers so as to establish
their potential for energy absorption applications in this
broad temperature range. In addition the increase
in energy absorption efficiency obtained by incorporating a
platelet graphite filler into the preferred polymer systens
was considered. It was concluded that for practical reasons,
considering the program scope and available budget, our plan
would be to concentrate on polymers with aromatic backbone
structures that have peak damping in the 300°F to 700°F (l49°C
to 371°C) temperature range. Aromatic chain polymers generally
have good thermal stabilities. From the classes selected,
sufficient quantities of each material were to be obtained

either from commercial sources or from other laboratories.

1
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The classes of polymers that were studied included acetylene
containing aromatic polymers, aromatic polyimides, aromatic

. polysulfones, and selected silicone polymers. Several candidate

o3 Polymers representative of these classes were available from

38 f various sources but their energy absorption capabilities were not

fully known prior to this program.

These classes were identified after a thorough literature
review as well as discussions with scientists at various labora-
tories and industrial polymer suppliers. The criteria used by
) UDRI for selection of the recommended polymer classes and/or
R types to be studied in this program were the following:

a. A TGA thermal stability in air to at least 500°F

(250°C) without weight loss or to at least 700°F
(371°C) in Nj.

b. In the absence of TGA data, the polymer should

?\ ; contain linking structural groups known to be

E 4 thermally stable.

E "§ c. The polymer should have a Tg in the 300°F (149°C)
3 E: to 700°F (371°C) temperaturé range.

: f d. The material should be processable readily into

E ' 2 a form which can be used for property evaluation.
1i ; e. Each polymer should be available in gquantities
. sufficient for the reqgnired characterization

3 3 measurements.

30 'g At least five specific types in each of the four polymer
: 4 classes noted were selected for evaluation and are listed in
;%5 3 tabular form in the following paragraphs. In addition to

3 - evaluating the specific representative members of the various

{ i; polymer classes, we also will evaluate increases in damping

3 performance obtained by incorporating a platelet filler such

= as graphite into preferred members of these classes. Decisions

on which types of polymers in each class viere to be studied

further were reviewed with the Air Force Project Engineer as

the program progressed.




2. POLYMERS SELECTED FOR CHARACTERIZATION

a. Aromatic Polymers From Acetylene Precursors

These materials, known as ATX resins, cure into
crosslinked network polymers through reaction of terminal
acetylene groups. Representative ATX monomers and their
sources are listed in Table 1.

b. Aromatic Polyimides

Both thermoplastic and thermosetting polyimides are
available from a variety of commercial and nonindustrial sources.
These materials generally have very good thermal and thermo-
oxidative stabilities as well as glass transition temperatures
in the required temperature range. Various polyimides having
different structural features are listed in Table 2. Polyimides
are possibly the most widely used of commercial high temperature
polymers. For this reason their properties are documented in the
literature to a greater extent than other high temperature
polymers. This will prove useful for the current program.

c. Aromatic Polysulfones and Related Polymers

Polysulfones are thermoplastic materials that have
good thermal stabilities and a broad range of Tg values. They
have good thermzl and thermooxidative stabilities and are less
moisture sensitive than polyimides. For these reasons they have
excellent potential as thermostable damping materials. Closely
related to these are polysulfides and polysulfonates. Materials
in this group that are of particular interest are listed in
Table 3.

d. Silicon Containing Polymers

Most common silicone polymers have elastomeric
properties in the temperature range of interest. The same
polymers also have marginal long-term thermal stabilities.

As the aromatic character of silicone structures is increased
their thermal stabilities and T, values increase. This suggests

g
that the more aromatic silicon containing polymers might be
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ATS

HR 6060

TABLE 1
REPRESENTATIVE ATX RESINS FOR DAMPING STUDIES

Structure Source

Gulf R&D Corp.

QO OO

O

Gulf 0il Chemical
Corp.

&I R 8 2
= OO0 U O OO O

HR 650

H-Resin

Y

Gulf 0il Chemical
Corp.

AFWAL/MLBC

“CEC_O‘cscu

Hercules Co.
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3 $ TABLE 1 (Concluded)
3 3 REPRESENTATIVE ATX RESINS FOR DAMPING STUDIES

Name Structure Source

F BATQ-H AFWAL/MLBP
b,

e %

E E ATF UDRI

5 E

|2 ¢

E 5 HCx
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TABLE 2

POLYIMIDES FOR DAMPING CHARACTERIZATION

Name

Structure

A. Thermoplastics

E~<§J@c§m

Kapton

2080

Experimental
Polymer 1

Experimental
Polymer 2

Experimental
Polymer 3

Experimental
Polymer 4

Experimental
Polymer 5

P
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1

1
|
=
/"\h
;Qg
R _S0°
T
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§

" -oto

Source

DuPont

Upjohn

Yamagata
University
(Japan)

Yamagata
University
(Japan)

Yamagata
University
(Japan)

Yamagata
University
{Japan)

Yamagata
University
(Japan)
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TABLE 2 (Concluded)
POLYIMIDES FOR DAMPING CHARACTERIZATION
Name Structure Source

A. Thermoplastics

Experimental University of
Polymer 6 ~ ¥ ﬂ @ } Texas=-South West
T IO TOCHR
- 6% —n
XU 218 — _— Ciba-Geigy
51@‘3'0@/" c
-+ N
“ o
o 0 Gy I
Vespel S-2 — 9 9 — DuPont
/C
- R \——+
O I\cb— —©<C/“
— 4 8§ —n
Torlon 4000 — 0 Amoco
i d
—(O—cx; N—H—g—q M
B. Thermosets o 3 m
; SER. g 8 9 § cia-
1 |©:C>\1—©—cu3—©—\(z:©’(\@t}w—©—cuz—< >—N\§I)I Geigy
5 & 8 4
F178 @ B 9 @  Hexcel
OO O n )
, (OO~ O 0O
1 & 4 4§ 8
e L
| . i - PMR-15 0 0 <k ﬁ) Ciba-Geigy
Q-0 0 EOO-0— 10
E 4 ) "
Nadimide- U.s.
Fluorine Polymeric

x ‘ ' prepolymer ﬁ

R w7 7
OUN-O—<4- O~ T O w040~ X0
6 4 8 &
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TABLE 3
POLYSULFONE AND RELATED POLYMERS FOR
DAMPING APPLICATIONS
Name Structure source
A. Polysulfones
Udel P-1700 - Union Carbide -
CH B
_.___O__O__(l:5 ? -
'—©-0—-©—5—©__-
I Cl-ls 8
Radel I ~ ™ Union Carbide
R ]
O-0—~-0--0~—t
3 Victrex T " ICI Americas
4 T @‘@‘0—
1 —
Astrel 360 L — Carborundum
3 1
| S —
3 © © % © @ i
‘ o ———
5 Fluorosulfone Univ. of Texas
-0 00—
3 3 S
] Bisphenol A -
4 : isphen .
; Fluoro-Aromatic ~ ey —_— Univ. of Texas .
3 i3
T-0O-¢ -
‘ CH3
;’ A
.
;
8
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k.
5
*
3
2
k.
k-
.
ol
3
3
.
p
Vg
3
12
g

7

¥
3
3

A
e
2
{4

TABLE 3 (Concludsd)

POLYSULFONE AND R®ELATED POLYMERS FOR
DAMPING APPLICATIONS

Name §pructure Source

B. Polysulfonates

— Gy i 9
1. ~——0—©—-(f,—©—0—5—©>-—655 Bcrg Warner
T, 8 )
[ cH
2. éa ? f Govart-Bayer
“*}*(}*" S
O 000y
N
C. Polysulfides
Ryton -———4(3»—5—-- Phillips Petroleum
L___ nrp—
Fluorosulfida Univ. of Texas
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promising high temperature damping polymers. Some of the

more interesting possibilities are listed in Table 4.

3. MAJOR CHARACTERIZATION METHODS

a. Dynamic Mechanical Properties Testing

MR Two methods were used in this program for measuring the .
T e H dynamic mechanical properties of polymers that were studied for their
high-temperature damping capabilities. These were vibrating beam

N tests and the DuPont 981 dynamic mechanical analyzer (DMA).

'°; Seilected macerials that were identified as preferred

3 poiymers by initial screeningy studies using DMA and TGA results
; were evaluated by vikrating beam tests in accordance with the
ASTM E-33 Committee's standard test procedures for determining
damping material properties. However, the DMA was used for
obtaining most of the dynamic property results because data are
obtained faster by this method with smaller amounts of material.
Also, DMA samples need not be bonded to a beam, an instrumental
feature which lends itself well to material screening studies.
This point will be discussed in more detail in a later paragraph

on vibrating beam test results.

3 b. Thermal Stability Tests

The relative thermal stability for each of the various
polymers considered was evaluated using the thermogravimetric
E analysis (TGA) method at a heating rate of 10°C/min. This yields
3 a weight loss versus temperature profile for each material. 1In
this program such data were taken for each baseline material both
in air and nitrogen atmospheres. In addition oven aging studies
for DMA size specimens of selected polymers were completed at
250°C ard 300°C in air. Weight loss data for 100 hx. and 500 hr.
at 250°C and 100 hr. at 300°C were recorded. DMA data for
specimens aged in this way also were recorded and compared to

those of the original polymers.

10
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TABLE 4

SILICON CONTAINING POLYMERS FOR
VIBRATION DAMPING APPLICATIONS

Name Structure Source
. w5 CH_; CH} . . .
Polysilastyrene l I | Univ. of Wisconsin
]
S —Si—S¢
Polycarborane Union Carbide
siloxane —R ﬁ % —

I
——&Con CS—o~(Si—
L_Hs CHy CH3 J’_"'_-L

Silicone
modified . Westinghouse
polyimide ab
)@( /N—@—sro-sk
r'l, "
Polysac C'l c‘g AFWAL/MLBP
Ho-—&.—o-—-&-—@——o—c—o—gwsh—-o— SL—OH
}
HL=CH cﬂz, C“s CHy=CH,
Polysilarylene AFWAL/MLBT and others
R
Si—Ar

T AT dmed s
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SECTION II
POLYMER CHARACTERIZATION

1. SUMMARY OF MATERIALS CHARACTERIZED ~- BASELINE POLYMERS

Baseline DMA and TGA data were obtained for most of the
polymers listed in Tables 1-4. A summary of those for which

data are presented in this report is presented in Table 5.

Samples that were not available for use in this program are
i so listed. In general these were research materials where the
available supply had been exhausted. From these baseline
;; materials preferred materials were selected for additional study

as described in subsequent paragraphs.

] 2. DMA DATA

Dynamic mechanical data for the polymers indicated in
Table 5, as denoted in the column under DMA, are presented in
Figures 1 through 46. These data are in the form of DMA curves
including storage modulus (Young's modulus), loss modulus, and
loss tangent for each material. From these data we find a
number of materials that have Tg values in the temperature

range of interest and also exhibit good damping properties.

. t . -
bt P b sa P ANl AR 403, 5 a8l o ol RSN

A summary of damping peak parameters for these polymers is
presented in tabular form in Table 6.

[T

In Table 6 we list the initial temperature T;, the final
temperature T3, and the peak temperature for both loss nwdnlus
and loss tangent curves. The peak loss tangen* values are cited
as Tg values by convention because this is a usual practice in
polymer analysis.

The two classes of materials, polyimides and polysulfones,
are those for which we have obtained the largest amount of data
and also the best damping results. The Tg values determined for
these materials in relation to their structures are represented
in Tables 7 and 8. The significant variation in the Ty values
illustrates that there are indeed a good number of materials that
may be suitable for damping applications in the targeted temperature

12




TABLE 5

STATUS OF DATA ON POLYMERS FOR HIGH TEMPERATURE
DAMPING CHARACTERIZATION

E 1. ATX RESINS

3 Have Sample TGA DMA
! N
4 ATS X X X

A HR600 X X X

. HR650 ——not available
f i ATQ ————not available
E H-Resin X X X
. BATQ-H X X X

3 2 ATF X X X

5 E:

£ 2 2. POLYIMIDES

;i g Kapton X X X
. 2080 X X X
:;' 3 Experimental Polyimide #1 —————not available

. (cis & trans) 82 XX XX XX

; A ‘. #3 3
E §4

. 45 These materials not available
P 3 B

'r E '? #6
§ 3 XU 218

{ 1 X X X

3 ;% Vespel S-1 X X X

| S Torlon 1000 X X X

. 4203 X X X

: 2 4275 X X X

% %’ P13N —not available

;; ; F178 X(glass cloth)

A PMR15 —————not available
3 Nadimide Fluorine

2 'i LARC 160 (Rigimid 7) X X material too
93 - brittle

13
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TABLE 5 (Concluded)

STATUS OF DATA ON POLYMERS FOR HIGH TEMPERATURE
DAMPING CHARACTERIZATION

3. POLYSULFONES

Have Sample TGA DMA
Udel P1700 X X X
P1800 X X X
Radel X X X
Victrex 200P X X X
300P X X X
600P X X X
Astrel 360 X X X
Fluorosulfone X X X
Bisphenol A Fluoro-f#
n = 0.38 X X X
= 0.58 X X X
Polysulfonates ———————not available
Ryton X X X
Fluorosulfide X X X
Carbonyl Polysulione X % X
(not in original plan)
Methylene Polysulfone
(not in original plan) X X X(315)
4. SILICONES
Polysilastyrene 1 X X X
2 X X X
Polycarboranesiloxane X X X

Silicone Modified — ———not available

Polyimide
Polysac ———————not available
Polysilarylene ——————not available

14
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and Loss Modulus Data.

157

RYTON POLYPHENYLENE SULFIDE swean montus g

-t
LOSS TANGEN] s ©
(=1} —t
o .
~-3 ’.'
, -
@ ° 1
o L
-
) i
] . S
) . _~
=] . [
L o . C Eﬁ
g > -2
L] -
& .. 3
- ) 3 B
“q’\o A ‘3
Ao ° ~ Q
o 1 w3
a [}
2 - =
L] -
n * g
° [
~ .
R L
.
o
> o~
)
- -_—-/ ©
=) -
-y

2000 -40 00 40 00 0 oo 0 180,00 200 00 240 00 780 00 320 o0

0 4000 120 00
TEMPERATURE (C)

Figure 26. Phillips Ryton Polyphenylene Sulfide Storage Modulus
Loss Tangent Data.

27

and




By o vt ST

e A S

354
o
STORAGE MODULUS )
—-
3- FLUOROSULFIDE LOSS MODWLUS °
3
-] T e
2‘ ]
]
® N
, 0w rﬁ““..-""" aana s THR . 8
, i M‘Mo"
z 13
; % .
: 2 .
; ‘ =
g [/} 4
: i 3 } .
' 2w
o o
4
: o]
"i Q
3 -
i -
3
é».
i °
=128 00 -0000 -4900 000 W00 MO0 12000 180 00 200 00 240 00 260 00 320 00
TEHPERATURE (C)
H
H

Figure 27. Fluorosulfide DMA Storage and Loss Modulus Data.

5.
¢ ;
4 . Ise
. : - FLUOROSULFIDE STORAGE MUOILUS [ -
: . -, LOSS TANGENE ° 2
- . H -
o )
o = L
P
a |
°O
Awo ] |~
a1 F &
H < . : E
3] ve o
H 1]
x < E
} & g
~t
H wm
1 2 s - Q
B 3 s =]
i1 Qv
i Q ol . L~
1 z 43 r
1 ] .
-4 @ ] R e
i r= Kl o, .
-3 ‘." *eoee ‘.o
¢ o
4 |
- 2
(-
- [ 80 00 120.00 140 00 200 00 240 00 290 vo 320 90
12000 4000 000 000 00, BERATURE (C)

Figure 28. Fluorosulfide Storage Modulus and Loss Tangent Data.

28

R R O TR

I b




e TR et e AR S i L o ey T o = :
R e P N P Y AP e P Eras T7mes wonre et 3 1o & 2o R o S BT L R G i R S s s o i = N
@‘Mm-m S

i W e o J s oo T N

ne
STORAGE MODWLUS @
3@_ POLYSULFONE C=0 LOSS HODINUS o
e~
A 2 AG\Q-J e
. 0~
3 b ]
‘ S
. g o
3 <
] ]
E 7]
< =}
»a
2 Kl
. =1
2, Q Of .
i B o~
i ..“'0 .8
5 ’0..“
}g cu...‘. -
K i N.\...". e -
i- ~ L1 IT TV Y POPPPEN )
| °
1120 09 -0 00 -40 00 0 00 40.00 40 00 120 00 160.00 200.00 240 00 280 00 320 o0
- TENPERATURE (C)
s Figure 29. Carbonyl Polysulfone DMA Storage and Loss Modulus Data.
E
; 36
3 - STORAGCE HODWLUS g -
e | =N POLYSULFONE C=0 LosS Tamcemr o A
| ~] f
A C
1 s
. foon '
< o =
E a Y <
- O ° o ~
w ~J Ee
e [ =
< 9 r «
(3] . 3 4]
2 oz
g | I &
0 ' L 2
2 7 §
Qo | ,c_’.
- oo 3
2 e~
1 .o
4
t XS o
4 “-“'..". ‘.' ~
~ “..”"~-o.oo~t.co.-..o““ o
"‘ -
~4~120 00 +8% OO -40 00 o 00 «w 180 00 200 00 240 00 290 00 320 00

oo 20 00 12000
TEMPERATURE (C)

Figure 30. cCarbonyl Polysulfone Storage Modulus and Loss Tangent Data.

29




2

3

v ¥

.

‘ 5

: Py
1
3
3

2] 2

4 4

3 k-

A b,

b

i

rar

SETRprRRED

o
&

s,

1y
o ED

bk
BRI L L-Lo b

aaad

IS,

Figure 31.

Figure 32.

s
CHZ SIORAGF HHAAUS ¢
2 POLYSULFONE Sionuct womaus
<7
SO
™
.
a\c_
@ Al e
-~
o
Q
0
I
m .
~ .
s
m -
-
o1
: -
B |
g 9‘.00..'."0
'. -
.. °
Youe o.
....‘ -
SRR S e S
hr\
~ 12000 -4000 -40 00 0.00 000 9900 12000 160.00 200 00 240.00 280 00
TEMPERATURE (C)

ns

SIORAGF FODMMLYS

320 90

s  POLYSULFONE CH2 oss tmsent & o
2 —-
~ . F
j - [
O Err .
4
a L
: i
% [~
- O 2
n o~ o -
A -
< - po
u e
m -
‘ -
-
= . :
2] .'.""'" L}
3 o . i
- v, . ~
3 @ "u.. R |°
]
g A ‘“"u, ,...""‘M'm“-m""" -~
° P
™
g H
o 1 »
w00 4000 4000 000 @ 160 00 200 00 240 00 280 00 370 ou

00 99 00 120 00
TEMPERATURE (C)

LOSS TANGENT

Methylene’Polysulfone DMA Storage and Loss Modulus Data.

Methylene Polysulfone Storage Modulus and Loss Tangent Data.

30

Y e .

A o g raens




T TS T TR A 0 7 1 FA45% ST ST Ve w s b S TV e

it e \’“‘\\"ﬁ; O o S v s 1
T (7 Ty A s R g A

34
o UNION CARBIDE RADEL STORAGE HOUULUS
"o LOSE MUOWUS o
r~t~
a ——
e "
L]
~%t -
©w -
q -
S sesatsntee,, 1] .
0 oe o
g . M ‘M,M" ]
- O a
-t
" .
p=3 Q
a
2 e
¢ 2w
Qo Q o
£ A .
¢ 0
o
~ .
.
qﬂ
4120 00 -80 00 -40 00 o 00 6 o0 €0.00 120 00 168,00 200.00 2‘00 oe 200 00 320.00
“EHPERATURE (C)

Figure 33. Polyarylethersulfone (Radel) DMA Storage and Loss
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Figure 35. Fluorosulfone Polymer DMA Storage and Loss Modulus Data.
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Figure 36. Fluorosulfone Polymer DMA Storage Modulus and Loss
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Figure 37.

ATS DMA storage and Loss Modulus Data; Sample cure history:

1 hr. at 125°C, 1 hr. 37 min. at 168°C, 1 hr. 25 to 300°C,

1

5 min. 300°C to 25°C.
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Figure 41. DMA Storage and Loss Modulus Data for BATQ-H: Semple Cure
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Figure 45. Stcrage and Loss Modulus Data for m-Carborane Siloxane
Elastomer, Crosslinked with 1.5 phr Dicumyl Peroxide.
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DAMPING PEAK PARAMETERS OF
CHARACTERIZED POLYMERS

L Loss ModulusT Loss TangentT

*i Polymer TL | Tmaed T3 E'max | T | Tmax | T3 | TanOmax

"3 Upjohn 2080 290 | 330 ] 340 | 2.8x108 | 290 340 | 390 | 0.60

Torlon 4203 235 | 275 | 285 | 8.0x107 | 235 | 280 | 325 | 0.69

' Kapton (shear)* 28 142 | 228 | 5.8x108 28 | 146 | 264 | 0.60

.ié Udel P-1800 135 | 190 | 195 | 3.5x208 | 135 | 190 | 235 | 1.30

' > Victrex 200~P 180 | 234} 240 | 3.5x208| 188 | 238 | 288 | 1.21

Q Astrel 360 260 |305 | 314 | 4.0x108| 260 | 310 | 360 | 0.69

H-Resin 250 | 276 | 2904 | 5.2¢107 | 244 | 336 | --~ | ©.073

Polyimide #2-cis | 248 316 | 338 | 7.8x107 248 | 334 | 420 | 0.45
Polyimide #2-trans| 300 343 355 | 1.1x108 | 205 | 360 | 425 | 0.73

S RS A o e S

XU 218 288 338} 350 | 1.7x108 | 288 | 346 | 368 | 1.21
2 Vespel = = | -~m=mee——- No loss maxima recorded--—— ———— -
) 4 Flucrinated
A 3 Bi sphenol 122 {148 | 152 | 2.9x108 | 118 | 148 | 178 | 0.64
4 Ryton 44 88 | 94| 9.3x107| 48| 90 } 132 | 0.21
& Fluorosulfide 9a |130| 134 | 3.1x10°| 90| 128 | 166 | 0.56
; Carbonyl
i Polysulfone 140 (194 | 195 | 1.4x108 | 140 | 190 | 240 { 0.25
3 Methylene ’
Polysulfone 142 174 | 184 | 3.3x10%| 142 | 180 | 218 | 0.87
Radel 192 {230 ] 233 | 2.2x108 | 186 | 234 | 282 | 1.63
Fluorosulfone 158 {228 | 244 | 2.1x108 | 168 | 240 | 312 | 0.94
ATS 168 |202| 314 4.0x207| 168 | 314 | 460 | 0.13
HR 600 178|212 | 240 | 1.6x108 | 180 | 246 | 312 | 0.57
BATQ-H 270 |306 | 316 | 1.6x108 | 270 | 314 | —- | 1.86
F-178 Polyimide {248 |276 | 306 | 7.1x107 | 240 | 322 {348 | 0.29
Carborane Siloxane| -22 61 26| 8.5x107| -28 | 54 | -—- | 0.43

TTl and T3 are temperature values in °C representing the width of the T4
loss dispersion by taking the point where the loss dispersion begins
(1) and che intersection of a horizontal line from that point *o the
nigh temperature portion of the loss curve (T3).

*Kapton is a highly crosslinked and does not have an intense Ty transition;
it does have a broad T<Tg transition (B transition) with good damping
properties in the temperature range indicated here.
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TABLE 8

POLYSULFONE (AND RELATED POLYMER)
GLASS TRANSITION VALUES

Polymer Structure

A 3 T
]::°_<>'?‘C>‘°-C>—€%{ }——% 185

Cily

r— 7 i —_I 190
'EO-O- ~-©-°—Q-g—©-jm

= < T
t"‘Q‘-”:’C‘-C—-( >—=—i O__. 180

-—O——<:*—<:ﬁ<>4:>_§_c> ‘-? 234

r- Q --; 242

CVr s

Cotoota] -
C 9 m ]
]:T**E}“*‘C}‘?‘<:"' 240

{E%>4§>d3_c>_;t_c>:%_ 148

I
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range. Each of these materials does have a rather narrow
damping range.

The DMA data indicate that the polymers studied have similar
damping properties with respect to: (1) glassy state loss factor
and modulus values; (2) peak damping intensity; and (3) width
of the damping peak. This is most likely due to the fact that
all of these materials have similar aromatic chain backbone
structures. However, we note that the glass transition temperature
varies widely within the targeted temperature range depending on
the specific chain structural units present.

Because of the wide range of Tg values, however, the
possibility of designing layered damping configurations containing
two or more of the cited polymers is a viable one. A damping
design of this type would effectively cover a broad temperature

range making use of an overlap of the damping ranges of each
polymer.

Variations in the effective damping temperature range for

i ‘f members of different polymer classes are illustrated in Figures

; 47 through 52 which are composite plots that compare the properties
g of three polymers. These demonstrate clearly that while Tg in

28

e "
i SN SRR

3 each case covers a relatively narrow region, a broad temperature

range can be covered bv superimposing the damping response of
more than one material.

W - -
LAt b A EEEAEE
BpLd:
ut

oA

It should be noted that Kapton has a much different damping
j: E profile because it is crosslinked. Here the Tq transition has

;: g ’ a very broad but min»or loss maximum, while a secondary transition
% - at lower temperatures has a more intense loss maximum that is

- E also quite broad. The T<Tq transition noted here may be associated

;;., {i with bulky chain branches within the crosslinked polymer network
3 A that give rise to a distinct lower temperature relaxatior process.
E . Determining its origin is certainly worth some additional study.
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3. TGA THERMAL STARILITY EVALUATION

TGA curves for the polymers cited previously in Table 6
are presented in Figures 53 through 75. Measurements were
carried out in both air and nitrogen atmospheres. The data
indicate in particular excellent thermal stability in terms of
weight loss for most polysulfones and polyimides at temperatures
in excess of 400°C. Polyimides typically lose a few percent of
weight at temperatures above 100°C due to release of absorbed
moisture. This is not a structural degradation effect and is a

completely reversible process.

Because of their good damping properties, excellent thermal
stabilities, and availability these two classes of polymers were
selected at this point in the program for further study and
analysis including long-term thermal aging evaluation. These
experiments will be discussed further in subsequent paragraphs.

In order to judge relative thermal stabilities in relation
to Tg values we have defined a decomposition temperature, Tg,
as the temperature where 10 percent weight loss was observed
in the TGA experiment conducted in air. Tnese values are

listed in Takles 9 and 10 along with AT, the difference between

Tq and Tg. For the polysulfones and related polymers AT values
are quite large. Those for the polyimides are smaller although

é 4 several have AT values of approximately 200°C.

t 3 Using these AT values as a guide to the relative useful

temperature range above Tg for various polymers must be done
with some caution. Althougk such comparisons are valuable it
7 must be noted that a 10 percent weight loss may signify a signi-

};~ E ficant change in the chemical structure of the polymer.

? ﬂ; Moreover, becavse TGA only measures weight loss, structural
g f changes that do not involve weight loss are not observed by
e TGA. Thus significant crosslinking in some polymers may occur

x ’; at temperatures below Ty without any noticeable weight loss.
: ' These chemical changes will necessarily result in damping
property changes as well. In order to be certain in each case
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TABLE 9
% Bt RELATION BETWEEN Tg AND DECOMPOSITION TEMPERATURE*

POLYIMIDES

Polymer Name Tg Ty AT

3 Kapton 406 595 189

A 2080 340 530 190
P Torlon 280 500 220
3 Experimental

k Polyimide (cis) 334 400 66

2 A

S i e o 3 St
RSN LS R E AN ARSI AR A e LA s SR

4 : (trans) 360 400 60
E XU 218 346 540 194
. * Temperatures in °C,

S

o A S e
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TABLE 10
RELATION BETWEEN Tg AND DECOMPOSITION TEMPERATURE*

POLYSULFONES
Polymer Name _Eg_ _EE_ _ﬁE_

s P-1700 (P~1800) 191 610 419
f Radel 234 570 336
3 3 Victrex 242 535 293
S Astrel 360 310 540 230
3 Fluorosulfone 240 520 280

? Bisphenol A Fluoro Aromatic 148 446 292

p Ryton-Polyphenylene Sulfide 88 520 422

5 Fluorosulfide 128 500 372

E Carbonyl Sulfone 190 530 340

E Methylene Sulfone 180 480 300

P

* Temperatures in °C.

70

w . - —marmne i B R e T




o

A gt
s RIAT

G o e b
ot Wi

Ty

B R R T TPy L

that changes in damping do not occur at temperatures below Tg
and T4, long-term thermal aging studies and property evaluations

on aged samples were recommended as indicated in Section III.

It should be noted that while thermal exposure in air is
a measurement of the worst aging condition that the damping
material may be exposed to, the inert N, atmwosphere is probably
more representative of thermal exposure of a constraired layer
damping material. In the constrained laver case the material
is not exposed to air directly but is shielded by the confining
metal surfaces.
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SECTION III

THERMAL AGING OF SELECTED
POLYMERS IN AIR

It was noted in Paragraph 3, Section II, that both
polyimides and polysulfones possess TGA AT values [where AT =
(Tg-Tg)] that are on the order of 200°C or greater. While it
is likely that this may be indicative of excellent thermal
stability, it is true that structural and prcperty changes
can occur without appreciable weight loss. For this reason
we conducted long-term aging studies in air on representative
materials from each group. The results of the aging studies
were expected to indicate worst case trends in property
changes, since in actual use the materials generally will be
applied irn a constrained layer configuration with minimal
exposure to air.

For the tests DMA size samples (0.75 in. x 0.5 in. x
0.04 in.) were aged at 250°C and 300°C. DMA properties were
measured after aging at 250°C for 100 hrs. and 500 hrs. and
at 300°C for 100 hrs. Weight loss data were recorded continuously
for aging up to the maximum times at each temperature. Three
polysulfone and three polyimide materials were selected for
evaluation. These were: P-1800, 200P and Astrel 360 polysulfones
and Torlon 4000, Upjohn 2080, and XU-218 polyimides.

The data for each polymer are displayed in Figures 76
through 93 as separate DMA storage and loss moduli and loss
tangent plots for various aged samples compared to the original
polymer. The DMA plots are followed by weight loss plots that
include talulated data as well, In general total weight losses
are relatively small. There are significant property changes,
however, particularly for polyimides. Evidence of chain
scission and branching accompanied by a lowering of Tg is found
in some cases, while in other cases crosslinking is apparent

with &1 increase in Tg and a corresponding leveling of the
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Figure 85. Aged Torlon 4000 Polyamide-imide DMA Storage and Loss

Modulus Data Compared with Unaged Polymer.
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Figure 88. Aged Upjohn 2080 Polyimide DMA Storage and Loss
Modulus Data Compared with Unaged Polymer.
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Figure 89. Aged Upjohn 2080 Polyimide DMA Storage Modulus
and Loss Tangent Data Compared with Unaged Polymer.
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modulus curve above Tg. The changes observed for the poly-
sulfones are far less significant., Little change in properties
and Tg values are apparent except in the case of 200P. Some

of the variutions in modulus observed may be attributed to
sample distortion during aging.

It is to be emphasized that the results presented ave
a worst case analysis where air is present in addition to heat.
g Polyimides are known to be somewhat heat sensitive and will
. undergo a certain amount of chemical reaction and crosslinking
, é in the absence of oxygen. However, this may be limited in
2 practice by addition of suitable stabilizers into the material.
Polysulfones, on the other hand, are relatively inert in the
absence of oxygen and should exhibit little property change
even at 300°C. The addition of fillers, as discussed sub-
sequently, is expected to reduce further any property changes
that occur as a result of thermal and thermal/oxidative exposures.
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SECTION IV
VIBRATING BEAM TESTS

1. DATA COMPARISON

A comparison of DMA measurements with those obtained by
the vibrating beam method was made for three different polymers;
P-1800 polysulfone, 200P polysulfone, Torlon 4000 polyimide, and
P-1800 polysulfone aged 100 hours in air at 250°C. The data
for these materials are provided in nomograph form in Figures
94 through 102 with DMA data (solid curves) drawn in for
display purposes onto nomographs constructed from beam data.

The agreement between the DMA and beam data in each case
is good particularly if one considers the possible sources of
disagreement arising from scatter in the beam data due to low
sensitivity of the technique and imperfe:tly formed beam
specimens, difficulty in selecting a correct value of T, for
data ceduction, and differences in thermal history between DMA

and beam specimens.

The difficulty in selecting a correct value of T, for
nomograph data reduction is illustrated in Figures 96 and 98.
Here P-1800 data are reduced at 300°C and 280°C. The 280°C
data obviously fit more closely to a uniform set of curves.
However, for the other three polymers it was not possible to
cteck the assumed value of Ty as carefully because of greater
beam data scatter and fewer beam data points.

The difficulty in obtaining the correct reduced tem-
perature nomograph arises when using DMA data because the correct
value of T, needs to be used to place the data onto the nomograph.
At present this value cannot be determined empirically unless
one has multiple resonance mode or (equivalently) multiple
frequency dynamic curves. The single resonance mode DMA curve
can be placed anywhere on the nomograph without having to meet
any superposition criteria. Thus by itself, a DMA curve does not
define a unique nomograph plot unless To is known a-priori.
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The correct value of T, depends on the constants of the WLF
equation used for data reduction. For the Jones equation T,

is approximately Tg + 50°C (as determined by an independent

method) at temperatures up to approximately 200°C. The
specification of correct Ty values without additional information
beyond the DMA curves is now being studied at UDRI in collaboration
with technical specialists from DuPont Instruments.

2. BEAM CONSTRUCTION AND PROCESSING METHODS

The methods used for beam specimen preparation are discussed
briefly here in order to describe various difficulties enccuntered
in fabricating beams coated with rigid polymers such as those
studied in this program. The beams used were carbon steel with
magnetic tips attached. The the case or P-1800, the first

polymer characterized, polymer was applied to th& beam by
compression molding P-1800 powder at 250°C with a platten pressure
of 20,000 lbs. The mold was cooled slowly for several hours
under 250 1lb. pressure, resulting in a coating thickness of

52 mils. The P-1800 coating was firmly attached to approximately
95% of the beam surface. But of particular importance, the root
end of the polymer was firmly attached. Surface preparation of
the metal included sand blasting with 200 mesh sand, soaking in
methylene chloride solvent, etching with 5% phosphoric acid/
distilled H20, rinsing with distilled H30, drying with & heat
gun, and immediately processing to attach the polymer ccating.

An important problem encountered with fabricating beams
having.thick coatings of high Ty polymers is thermal contraction
of the coating. Shrinkage is sufficient for these types of
materials to cause appreciable bending of the keam at ambient
temperatures. The stresses induced by this means tend to cause
debonding of the coating. This can be avoided by careful
handling and avoiding flexing the beam. After the beam is heated
up to test temperatures it straightens out so that interfacial
stresses are no longer a problem.
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In cases where it is most difficult to adhere the

polymer to the beam surface several alternative procedures
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b e

for sample fabrication have been suggested. These include
the following:

i (1) Molding a cast polymer sheet directly to

i the beam;

(2) Fabricating a double sided beam in order
to equalize thermal stresses;

(3) Solvent welding polymer to the beam;

(4) Applying cast polymer sheet to a bean
surface preheated to high temperature
(700-750°F); and

(5) Using a specialized adhesive to bond the

polymer to the beam.

Subsequent samples, 200-P, Torlon 4000, and Aged P-1800,
were applied using a hybrid of techniques (3) and (5) with an
adhesive mixture of the specific polymer dissolved in dimethyl-
formamide (DMF) sclvent (5% by volume of polymer). The adhesive
mixture was applied to the treated beam surface using a doctor
blade to give a polymer thickness of approximately 0.002 inch
(2 mils). Forty (40) mil strips of premolded polymer were
then placed on the coated bpeam and the composite was placed
in a preheated molding press at 285°F (140°C) for 1 hour under
5 tons ram pressure. The mold was cooled under pressure to
room temperature and the sample was contained at that pressure

for 16 hours.

The difficulties encountered in fabricating beam specimens
for this study arose in part from the thickness required for
beam measurements (40-50 mils) of sufficient sensitivity.

In general, it is expected that different methods will need

to be used for different polymers. The problems encountered
with adhesion of polymers on beam specimens are not necessarily
the same as those that will be encountered during application
of these polymers for damping treatment. Application require-
ments will depend on nature of the substrate, thickness of
polymer required, and the actual design configuration. The

97




o pana S e o i R e A R N W S T S T e e e AR

application to any of the polymers studied in this program to
a damping device is considered beyond the scope of the
current program.
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- SECTION V
USE OF FILLERS TO IMPROVE DAMPING PERFORMANCE

1. PLATELET GRAPHITE AND GRAPHITE/CARBON BLACK COMPOSITIONS

One objective of the current program was to evaluate the
improvement in damping properties gained by using platelet
graphite as a filler in typical high temperature polymers.

The use o0f platelet graphite by itself or in combination with
carbon black has been found to produce enhanced damping in
other polymers.

More specifically, when graphite particles in the form of
platelets about 50 um across are added to a resin, damping
performance of the composite is found to be either similar to
or better than that of the polymer. This is true even though
the resin volume may be reduced by as much as 50%. The effect
is most pronounced when a small amount of carbon black is added
to the formulation. Thus the presence of the platelet filier
introduces an additional energy dissipation mode.

The mechanism(s) involved in enhanced damping through
use of a platelet filler is not known. Those suggested include
intraparticle slippage, polymer-particle slippage, and enhanced
localized shear due to formation of microscopic constrained
layer dampers. The latter concept termed a "stress riser"
hypothesis seems promising from the view that it explains the
role of carbon black in enhancing the damping derived from
platelet filler particles. According to this view the role
of carbon black particles is to separate the graphite platelets
so that they do not impinge on each other. This enables a
greater percentage of platelets to assume a parallel plate
configuration and provide enhanced damping capacity within
the material.

The mixing process used is an important aspect of incor-
porating these fillers into a polymer. We used a high-shear
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torque rheometer-mixer to blend platelet graphite 6894 and

SAF carbon black into P-1700 polysulfone. Several mixing

times (from 2-20 minutes) were used at a constant mixing rate

of 32 RPM and a maximum processing temperature of 263°C. Control
samples of P-1700 and P-1700/SAF also were mixed under the same
conditions for 20 minutes. The amounts of SAF and 6894 Graphite
in various samples were 3% by weight and 33% by volume, respec-
tively.

The DMA data for various compositions of P-170C with
graphite and P-1700 with graphite-SAF are shown in Figures 103
through 106. Figures 103 and 104 compare the storage modulus,
loss modulus and loss tangent values for P-1700/graphite compo-

sitions mixed for various times.

These data indicate that the addition of platelet graphite
tends to increase storage and loss modulus values as well as
loss tangent values in the glassy state below Tge Mixing time
is important here with shorter mixing times giving higher loss
modulus and loss tangent values below Tyg. In the glass transition
region peak damping intensity is slightly greater as is the
breadth of the damping peak when graphite is added.

When both graphite and SAF carbon black are added as in
Figures 105 and 106, storage modulus, loss modulus, and loss
tangent are increased even more than with graphite alone. The
peak loss tangent values and damping peak widths are also
increased. In this case longer mixing times produce the greatest
changes,

From these preliminary experiments we find that the use
of fillers in aromatic chain polymers leads to significant
improvements in damping performance. Additional studies of
these effects therefore are of considerable interest and should
be investigated more thoroughly in a future research or explora-

tory development effort.

Similar observations were made for mixtures of Torlon
4000 with 50 wt. percent 6894 graphite and 1.5% (volume)

100

B e T AP




i R R S i AR T Ty e

381 385 379 3E&3 3¢ 38T

STORAGE MODULUS m x + o =& P
LG5S MIDULUS o x Y & 3 X
=3 2 5 10 15 20 Minutes

Processing Time

T e

3 Storage Modulus
"' -
-
g-o -o-l*n-u-o..-o.._._.-._._.~.-~*
el P-1700 Control
» -
S
-
S
c -
S
H 2.
-
b v
1 _ :
i i BRI SIS 2 ‘}
b= P=1700 Control .
a ] ‘
A
.1 ‘
i “

.
J0
—— At satan
[Tl -
-—

1

(7

0.09 160.20  170.20  180.906  190.30  200.29  210.95  22Q.28
TEMPERATURE (&)

A -

Figure 103. DMA Storage and Loss Modulus Data for P-1700/
Graphite Compounds Mixed for Various Times.

T

b

381 380 379 38T 38z 383
STORAGE MODULUS g x + o = P
LJSS TANGENT e X Y a 3 X
. . e
2 510 15 20 Minutes |.
el Processing Time L
b
2 Storage )
< 1
Uo',.c I—-*----.---a-u-n-n-'-._.‘.-..’-. E
== P-1700 s —_— .
- 3 Control ry &
w3 o
8 1 - f-'!
£. 3
= ~c
i —~d
3 o
] k=3
- —

o) by
"‘: —
3 < \ e
'
: x '
1 x ' .
- )
J RPN L ~* P~1700 cControl *
¢= o o=l Ko -

$0.20  180.9C  170.00  180.30  190.80  200.00  210.35  320.9C
TEMPERATURE (C}

Figure 104. DMA Storage Modulus and Loss Tangent Data for
P-1700/Graphite Compounds Mixed for Various Times.

101




o pers Sk ot DGR AT AN AT SR ST S L TR L SN SNy LSS

€L7 4C6 4C3 48T <32
STORAGE MODULUS = o o
- -

. D mee : u s
© LDSS MIDULUS ® x v p 1
3 e v v 2.5 15 Minutes
| B Storage Modulus .
i 2 Teeeesanisg oo \ Processing Time
3 S, P~1700/SAF
3 =2 Controls
: & 3
g
-
: -~
5 . Loss Modulus )
3 A o~
3 3 yrr::ﬁgk}x‘
A 1 -7 P-1700/5AF
e :;--"'_._,..2'::"'-.’-5«*2:"' {Controls)
; .
©
g >
3 3
]
3 o
150.50  160.00  '70.80  180.00  190.90  200.30  210.28  220.20
: TEMPERATURE ()
f Figure 105. DMA Storage Modulus and Loss Modulus Data for
1 P-1700/Graphite/Carbon Black (SAF) Compounds
e » \ .
i Mixed for Various Times.
7 407 406 40S 402 403
. STORAGE MODULUS my x + © =»
1 LOSS TANGENT o % vy 4 3
i 2 5 15 Minutes |7
3 2 Processing Time |
3 el
N 7 : ‘e
: z | -
‘ N :
3 D e =
i ~ 3 ey bd
E - (4]
i3 W o e 2
g 3 4 -
4 3 i
4 S 7]
E e. o~ &
2 S
' : o
y iy
3 g
- .
h = il
E - f o
a ,A .
& 3 .
4 ‘_0’ -
3 -
b 1 PR 0 -
4 - , o
E . 1$0.00  160.00  170.00 180.00  180.00 20000  210.00  220.00
3 TEMPERATURE (C)
3 Figure 106. DMA Storage Modulus and Loss Tangent Data for
%z P~1700/Graphite/Carbon Black (SAF) Compounds
Z Mixed for Various Times.
E 102




SAF carbon black. Data comparing property differences between
powder mixed versus melt mixed specimens are shown in Figures
107 and 108. The trends observed parallel those for the
filled P-1700 samples discussed above. Increased processing
time improved damping properties and simply incorporating a
filler improves the glassy state and transition state damping
over that of the unmodified Torlon polymer.

2. FILLED DAMPING FORMULATIONS INCORPORATING A HIGH
TEMPERATURE PLASTICIZER
As an adjunct to the initial filled polymer studies
we carried the experiments further by experimenting with the
addition to filled P-1700 polysulfone of a plasticizer that
is nonvolatile and thermally stable. DMA data for such a
formulation containing 13.3% by weight of a liquid polyphenylene-
ether are presented in Figures 109 through 112. Figures 109 and
110 compare the plasticized P-1700 formulation (Run 489) to
P-1700 mixed with platelet graphite (Run 382) but no carbon
black. We note that the glass transition is shifted to 134°C
from its original value of 196°C. The damping peak for the
plasticized composition is broader and the glassy state Young's
Modulus value is slightly lower. 1In Figures 111 and 112 we
compare the plasticized formulation (Run 489) to an unplasticized
formulation also containing carbon black (Run 406). The plasti-
cized material in this case also has a broader Tg loss dispersion.

These data, although they are not complete, are representa-
tive of the type of alteration in damping behavior that can be
achieved by formulating with a compatible plasticizer. By
changing the amount of plasticizer used it is possible to
tailor the range of effective damping within a single polymer
or polymer/filler system to various values up to that of the
pure polymer.
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SECTION VI

POLYMER BLENDING FOR EXTENDING
DAMPING TEMPERATURE RANGES

1. POLYIMIDES - MELT BLENDING

As a part of the program, we also studied blending of
selected polymers as a method for producing compositions with
broad temperature range damping capabilities. It is well
known that polyblending of two or more polymers that are semi-
compatible, having a slight degree of immiscibility, will result
in a material having a single broad damping dispersion in the
temperature range between the Tg values of the pure polymers.

In order for this to occur the polymers blended together must
have similar structures and potentially interactive structural
groups.

Three polyimides with similar structures and interactive
structural groups were chosen for blending. These are Torlon
4000 (I), Ciba-Geigy XU218 (II), and Upjohn 2080 (III). Initial
evaluations involved mixtures of I + II and I + III made by
dispersing powdered components together prior to molding by a
simple mechanical mixing procedure. The dispersed powders were
then compression molded in the melt statvc. The DMA data for
mixtures of I + II and I + III are shown in Figures 113 through
1l16. Each mixture has a bimodal glass transition loss dispersion
with peak intensities relative to the proportion of I, II, or
III present in the mixture. Thus the two components of each
mixture are quite segregated and the Tg loss maximum value is
considerably lower than that of either pure polymer.

Two other techniques for dispersing mixture components
were considered as potential methods for realizing improved
compatibility of the components. These were melt blending and
solution blending.

Torlon 4000 (I) and Upjohn 2080 (III) have similar
structures but Tg values that differ by 60°C. It was thought
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that these two polymers might form compatible blends with a
broad loss dispersion at Ty. The possibility for doing this
was supported by some preliminary solvent blending experiments
as discussed below. Beyond this we began melt blending the
two polymers.

Some results of these studies are shown in Figures 117
and 118 which present Young's Modulus, loss modulus, and loss
tangent (loss factor) data for a blend of Torlon/Upjohn (50/50
by weight) that was melt mixed in UDRI's Haake Rheocord
Rheometer. The mixture data are compared with the data for the
two pure polymers. It is apparent that the mixture has a loss
tangent peak covering a broad range of temperatures between the
Tg values of the two pure polymers. The loss tangent intensity
at Tgq of the mixture is of the same order as either of the two
pure polymers. There does, however, appear to be a slight bi-
modal contribution at high temperature. The glassy state loss
factor and loss modulus values (at T<Tg) are greater than those
for either of the original polymers. This suggests that com-
patible polyblends of two polyimide type materials may lead
to new broad temperature range damping compositions that function
at temperatures in excess of 300°C, particularly if a greater

degree of mixing were achieved.

Figure 119 shows DMA data comparing dynamic mechanical
properties for powder blended, melt blended, and solution
blended mixtures of I and III. Both the melt blended and
solution blended samples have broad damping peaks with the
solution blended sample covering the widest temperature range.
The solution blended sample was prepared by dissolving a 50%/
50% by wt. mixture of I and III in DMF solvent at a total
concentratior of 10% by wt. The excess solvent was then
evaporated and the resulting film sample was evacuated for

seven days at 35u to remove residual solvent.

The extent of the damping peak broadening in the solvent
blended formulation cited above prompted further study of
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solvent blending as a method for producing broad damping polyimide
compositions as discussed in the following paragraph.

2. POLYIMIDES - SOLUTION BLENDING

Several polyimide mixtures of polymers I, II, and III were
prepared by solution blending the components in DMF solvent in
concentrations of 5 to 10% by weight. The polymer was then
precipitated from solution dropwise into methanol, isolated,
and vacuum dried to remove residual DMF. The mixtures are
summarized as follows:

Weight %

| Sample I (Torlon) II (XU 218) III (Upjohn 2080)
; 1 75 0 25

2 25 0 75

3 75 25
] 4 50 50

5 25 75

6 60 20 20

DMA bars were molded from each sample and dynamic mechanical
property data were recorded. These data are presented in summary
form in Figures 120 through 125. 1In Figure 120 the data for
mixtures of I and II indicate by loss tangent intensity and

peak width that mixture 5 of I in II is more compatible (narrow
peak, high intensity) than are mixtures 4 (50/50) and 3 (mix-
ture of II in I). The peak broadening observed results directly
from somewhat limited compatibility and is desirable in terms

of broad range damping capability. The loss peaks for each

of the mixtures fall between those of the pure components I

and II so that all five materials taken together provide

effective damping capability over the broad temperature range
of 270-370°cC.

{
%
|
i
i
|
1
!

In Figures 122 through 125 we note that mixture 6 containing
amounts of I, II, and III and mixtures 1 and 2 containing I
and III also are compatible but have broader damping peaks
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than those of the pure polymers I nnd III. By combining the
damping responses of samples 1, 6, and 2 as shown in Figure 125
we have uniform high intensity damping over the range from
270-370°C because of the overlap in the damping ranges of the
individual matericls. In designing damping treatments it
should be possible to incorporate these various materials to
take advantage of the extended temperature range of damping
provided by combinations similar to those described here.

3. POLYSULFONES - SOLUTION BLENDING

Preliminary studies of solution mixing two polysulfones,
P-1800 and 200P, demonstrate that such materials are inherently
incompatible. This result arises, even though the two polymers
have similar structures, because there are no strongly inter-

acting chemical groups in either system.

In Figure 126 loss tangent data for two blends indicate
two distinct loss maxima. The 10/90 mixture was prepared by
mixing solutions of each polymer in methylene chloride. When
mixed the two polymers immediately precipitate from solution.
If the two are mixed in a better solvent, DMF, (as in the case
of the 25/75 mixture) and then precipitated by addition of
water, somewhat better mixing is achieved. This is evident
in the slight shift of individual T

is closer in temperature.

g loss peaks so that each

Additional experiments on mixing by precipitating very
small droplets of polysulfone blends from solution may lead to

better results than those indicated here. Further work on this
will be considered in future studies.
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SECTION VII
CONCLUSIONS AND RICOMMENDATIONS

The following conclusions in summary form are drawn from

the information obtained in the program:

(1}

(2)

(3)

(4)

(5)

(6)

The Tg values of polymers in a particular class are
changed significantly by structural modification;
relaxations below Tg are also affected.

Peak damping intensity and breadth of the damping
peak temperature range are not affected greatly
by chain structure modifications.

Crosslinking reduces peak damping, broadens the
damping peak temperature range, and usually makes
the material more brittle.

Fillers modify the damping intensity at Tg and
below Tyi the exact processing cond.tions for
introducing a filler are important in determining
the extent of modification.

Platelet graphite in combination with a nominal
amount of carbon black functions as a synergistic
filler system for improving the damping performance
of the rigid polymers of interest in this project.
This filler system broadens the peak damping
temperature range and appreciably increases

damping in the glassy state; the glassy state
Young's and loss moduli are also increased.

Certain of the polyimides and polysulfones studied
have a wide temperature span between Tg and the
TGA decomposition point Tj. This indicates that
these polymers probably ase the best candidates
for damping applications where superior thermal
stability is required. 1In terms of damping
property stability and retention polysulfones are
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superior to polyimides when exposed for long
times in air at 300°C. The overall thermal
stability of these materials in a constrained
layer damping system will be improved because
of the exclusion of oxygen.

Altering the damping temperature range of a
given high temperature polymer or polymer
formulation can be achieved by blending a
thermally stable nonvolatile plasticizer into
the polymer. By this means a single polymer
can be formulated to damp effectively at various

temperatures other than the normal T, range.

g
With judicious use of additives (fillers and

plasticizers) the properties of a given polymer
including Tg, storage modulus, and loss modulus
can be adjusted to optimize values required for

a specialized high temperature damping application.

Broad damping range materials can be prepared by
polyblending two or more polyimides with similar
chain structures. The mixtures will have an
effective damping range within the span between
the Tg's of the original polymers. The peak
damping intensity of the blend is similar to that
of each of the component polymers, while glassy
state T<Tgq damping is improved for the mixture.
Each mixture has a broader Tg range than the
original polymers.

A number of polymers and polymer formulaticns

have been identified that have the potential for
effective vibration damping within the temperature
range 300°F (149°C) to 700°F (371°C). While a
specific material might be effective in applications
over a limited temperature .ange, a broad temperature
range might be covered by using more than one material
in a layered damping treatment.
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Further work on high temperature damping polymers is

recommended in the following areas:

(1) Procedures for applying candidate damping polymers
to typical surfaces for damping treatment should be
studied thoroughly. This study should include
bonding and adhesion of the resin, preparation

of surfaces, and application techniques.

(2) Methods for minimizing resin thermal expansion
and contraction and possible debonding that might
result should be considered in detail. These
might include polymer thickness effects, geometry
of damping configuration, incorporation of negative
coefficient of thermal expansion fillers into the
polymer, or integrally incorporating the polymer
into the structure.

(3) Long term thermal and thermo-oxidative stability
of candidate polymers should be evaluated in a
constrained layer configuration or integral
damping configurations where oxygen is not in
contact with the polymer.

(4) Suitable aircraft engine structural components
in need of damping treatment should be tested
with polymeric treatments of the type considered
in this program. Only by carrying out such
tests will the potential utility of these
materials be determined.
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APPENDIX A

CRITICAL EVALUATION OF THE DMA
MEASUREMENT TECHNIQUE

1. TEMPERATURE CALIBRATION OF THE 981 DMA INSTRUMENT

A thorough temperature calibration of the DMA was carried
out over a broad temperature range to verify the exactness of
the temperatures recorded for viscoelastic property measurements.
To do this several samples of different materials with known
melting/glass transition temperatures were tested c¢n the DMA.

The results are listed in Table A-l and plotted in Figure A-1l.
It is apparent that excellent agreement between actual and
recorded temperatures is achieved using the UDRI technique for
operating DMA.

The thorough calibration procedure suggested here normally
is supplemented by a shortened procedure where a single
reference standard or two standards are tested every few days.
to verify the recorded instrument temperature scale. In pre-
vious experiments this has been determined to be sufficient
to maintain accurate temperature readings in each viscoelastic
material test. The linearity of the calibration is verified
by the data in Table A-1 and Figure A-l.

Lot

2. COMPARISON OF DMA DATA WITH THOSE FROM OTHER INSTRUMENTS

When the temperature calibration procedure described above
is used in conjunction with a heating rate of 2°C per minute,
the DMA sample temperatures exactly match those read from the
instrument recorder. This has been verified by direct measure-
ments of sample temperatures and by comparing DMA data with those

taken by other dynamic mechanical instruments.

In Figures A-2 through A-4 are examples of data for
three polymers vhere UDRI DMA data are compared on nomograph
plots with comparable data from the vibrating beam and Rheo-
vibron instruments. In each case, Butyl 268, Fluorosilicone

Le-63, and polymethylmethacrylate, the agreement is quite good.
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TABLE A-1l

IALIE AN

DMA CALIERATION TEMPERATURE VALUES

} Measured Theoretical
% Temperature Temperature
§ Sample (°C) (°C) Difference
§ Water -1 0 1
% PMMA 114 113 1
% Indium 159 157 2
} Tin 233 232 1
Lead 328 327 1
Zinc 420 419 1
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APPENDIX B

EFFECT OF STRAIN AMPLITUDE ON DYNAMIC
MECHANICAL PROPERTIES

The viscoelastic data generated during this program using
the DMA test were determined for small amplitude oscillations
as shown in the schematic diagram of Figure B-l. Typical strain
amplitudes for DMA are on the order of 0.002 in/in or 0.2%.
This deformation is considered to be well within the linear
viscoelastic range. This assumption was checked by running
tests on selected samples at various strain amplitudes.

The first series of tests conducted to confirm that the
DMA measurements reported for this project are indeed well
within the linear viscoelastic range were carried out with
polymethylmethacrylate (PMMA), a typical glassy (amorphous)
polymer, with a Tg value of 120°C. This was the material
selected for the study because of its ease of characterization
(relatively low Ty value). The dynamic mechanical properties,
Young's Modulus, loss modulus, and loss factor (loss tangent)
were measured by DMA at various oscillation amplitudes ranging
from 0.1 mm to 1 mm. These data are plotted together in
Figures B-2 to B-5.

Each set of data is identical indicating that within this
deformation range the properties of a typical amorphous polymer
are independent of strain magnitude. As a matter of practice
all of the measurements for this project have been taken at
strain amplitudes of 0.1 to 0.2 mm. The strains involved are
of the order 0.1%, a very small value. 1In order to insure that
nonlinearities are not present in the case of filled polymers
of interest, similar measurements were performed on a typical

filled polymer formulation.

Butyl 1066 polyisobutylene filled with 68 phr platelet
graphite and 2.5 phr carbon black and lightly crosslinked was
studied by DMA at various amplitudes ranging from 0.1 mm to
0.5 mm. Again this material was selected because its Tg value
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Figure B-1l. Schematic of Sample Deformation Geometry Used to
Determine Strain Magnitude for a DMA Test.
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Figure B-2. DMA Data for Polymethylmethacrylate Taken at
Strain Amplitudes 0.1 to 0.5 mm, Storage and
Moduli.
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Figure B-3. DMA Data for Polymethylmethacrylate Taken at Various

Strain Amplitudes 0.1 to 0.5 mm, Storage iodulus
and Loss Tangent.
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Figure B-4.

DMA Data for Polymethylmethacrylate Taken at Various

Strain Amplitudes 0.6 to 1.0 mm, Storage and Loss
Moduli.
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is low and repetitive DMA measurements for it could be made in
a shorter time than for polymers with high Tg values. The data
of Figures B-6 and B~7 demonstrate that within experimental
error the DMA curves are similar for the filled polymer at
different amplitudes.

Additional DMA data on a filled glassy polymer were taken
for PMMA containing 33% by volume of platelet graphite and 1.5%
by weight carbon black. These data shown in Figures B-8 and B-9
are identical at oscillating amplitudes up to 0.3 mm.
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APPENDIX C

TABULAR COMPILATION OF DMA DYNAMIC MECHANICAL DATA
FOR HIGH TEMPERATURE POLYMERS

DMA tabular data for the individual polymers of ‘fable 6
are presented on the following pages in abbreviated form.
The original data lists were edited using an algorithm that
proceeds as follows. Beginning at low temperatures in the
glassy state the first storage modulus value E; is multiplied
by 0.9, thus

Test; = Ef x 0.9
The following comparison is then carried out:
Ej+1 < Testy
if not, the comparison is continued until
Ej+n £ Ej x 0.9
Then Ej x 0.9 is printed out, and Test; is recalculated so that

Test;

If at any time Ej., < Test;, Ej4n is printed out, 1 is

reset and the process is continued as above.
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SAMPLE DIMENSIINS

§1

T TGRS N G < -

-
(u

m

RNV
Z v

‘.n.] 0
o
o0

SEMETH=I, 112I5C WIDTH=O. C1osT0 THICA=C, 20089C 7S¢ amP=o. oS
FOQINT By SZINT waluegs
TIM OR Tme GCC FREG TAMPING mCDULUS LCSE TaNnG LOEs mMODL
-0, 120E-C3 Q. 234E+02 C. 29SE+02 C. 331E+10 0. 267E-01 0. BB4E+08
-0. 100E+03 0. 229€+02 C. 2F3E+02 C. 317E+10 0. 2756E-01 0. 876E+08
—0. BOCE+(C2 0. 2238+02 Q. B0E+02 0. 299E+10 0. 230E-01 0. 48BE+08
-0. 5Q0E+C2 0. 219g+02 0. 178E+02 0. 2BBE+10 0. 184E-01 0. S31E+08
-Q. 30CE+02 0. 21 SE+02 0. 150E+02 0. 278E+10 0. 162E~-01 0. 349E+08
=0. 200E+02 0. 213E+02 0. 130E+02 0. 273E+10 0. 143E-01 0. 389E+08
0. O0QE+00 0. 210E+02 0. 115E+02 0. RE4E+10 0. 130E-01 0. 344E+08
0. 200E+C2 0. 208E+02 0. 100E+02 0. 259E+10 0. 115E-01 0. 299E+08
Q. 4Q00E+C2 0. 204€+02 0. 900E+01 0. 250E+10 0. 108E-01 0. 25°E+03
0. 500E+G2 0. 202E+02 0. P00E+01 0. 245E+10 0. 110E-01 0. 269E+08
0. 80CE+Q2 0. 199e+02 0. B25E+01 Q. 238E+10 0. 1C3E~-01 0. 244E+08
Q. 100E+G3 Q. 198E+02 O. BS0E+01 0. 23&E+10 0. 108E-Q1 0. 254E+08
0. 120E~C3 0. 19BE+02 0. 8C0E+01 0. 235E+10 0. 102E~01 0. 239E+08
0. 140E+C3 Q. 197E+02 0. 875E+01 0. 233E+10 Q. 1128~-01 0. 261E+08
O. 1o0E+CZ 0. 196E+02 Q. 8S0E+01 Q. 230E+10 0. 110E-01 0. 253E+08
C. 120E+G2 0. 195E+02 C. 875E+C1 C. 228E+190 0. 115E-01 0. 251E+08
C. Z00E+C3 0. 195E+02 0. 1C3E+02 0. 224E+10 0. 136E-01 0. 306E+08
0. 220E+C3 0. 185E+0Q 0. 248E+02 0. 2058+10 0. 360E-01 0. 737E+08
0. 224E~22 0. 175E+02 0. 420E+02 0. 182E+10 0. 684E-01 0. 125E+ 09
0.'228e+03 Q. 155€+02 0. 74Q0E+C2 0. 143E+10 0. 133=+00 0. 219E+09
0. 2CCE+03 0. 1428+02 0. ®40E+02 0. 119+10 0. 232E+C0 0. 27&E+09
0. 232E+C3 0. 126€E+02 0. 101E+03 0. 931E+09 0. 315E+00 0. 294E+09
Q. 23/E+C3 0. 106€+02 0. 123E+03 0. 446E+09 0. 544E+00 0. 352E+09
Q. 236E+C3 0. 7S7E+01 0. 958E+02 0. 313E+09 0. 828E+00 0. 2SFE+Q9
0. 22BE+C3 0. S5146E+01 0. 653E+02 0. 125E+09 0. 121E+01 0. 132E+0°
C. 230E+03 Q. 344E+01 0. 258E+02 O 3S9g+08 0. 106E+01 0. 362E+08
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S/7/82
RUN 44
ASTREL 3Z&C
(L/T RATID = 18. 67&?
SAMPLE DIMENSIONS
LENGTH=C $17C30 WIDTH=0. 012700 THICRK=Q. 00:1C20 0SC amMP=0 10
POINT BY PCINT YALUES
TiM QR TmP aCC FREQ TAMPING MODULUS LOSE TANG LOSS MODL
0. 200E+02 0. 713=+01 Q. 221E+01 0. 1B4E+10 O.ilaE 01 0. 2C8E+03 -
0. 4CQE+02 0. 703z+01 Q. 236E+01 Q. 173E+10 Q. 118E-01 0. 211E+08
2. 6Q0E+02 D. 674E+01 0. 230E+01 Q0. 173E+10 0. 118E-01 0. 205E+08
0. BCOE+C2 0. 685E+01 C. 220E+01 0. L6BE+10 0. 116E~-01 0. 195E+08
0. 100E+23 Q. 685E+01 0. 206E+01 0. 163E+10 Q. 109E-01 0. 1B3E+08
0. 120E+035 0. 675E+01 0. 1B7E+01 Q. 163E+10 0. 101E-01 0. 165E+08
0. 140E+03 0. 676E+01 0. 169E+01 0. 163E+10 0. 917E-02 0. 149E+03
0. 160E+C2 0. 676E+01 0. 1S52E+01 0. 163E+10 0. 82SE~-02 0. 134E+08
Q. 180E+03 0. 668z+01 Q. 131E+01 0. 159E+10 0. 784E-02 0. 124E+03
0. 200E+C3 0. 668E+01 Q. 135E+01 0. 159E+10 Q. 750E-02 0. 119E+08
Q. 220E+03 Q. &457E+01 Q. 129E+01 0. 153E+10 0 741E-02 Q. 113E+03
0. 240E+03 0. 657E+01 C 139E+01 0. 153E+10 0. 799E-02 0. 122E+08
0. 260E+C3 0. 657E+01 Q. 162E+01 0. 153E+10 0. 921E-02 0. 142E+083
Q. 2BOE~CC 0. 648E+01 Q. 331E+01 0. 148E+10 0. 195E-C1 0. 289E+08
0 S00E+CS 0. 6Q07E+Q1 Q. 33¢E+02 0. 127E+10 0. 226E+00 0. 2B6E+09
Q. 302E+C32 0. 5782+01 0. 410E+02 0. 112E+10 Q. 304E+00 Q. 342E+09
0. 304E+03 Q. 348E+01 0. 475E+02 0. 985E+09 0. 392E+00 0. 386E+0%
¢ 3CSE+C3 0. 519e+01 0. 498E+02 0. BS7E+Q% 0. 458E+00 0. 393E+07
Q. 231CE+C3 Q. 366E+01 Q. 370E+02 0. 299E+C? 0. 685E+00 0. 205E+0°
0. 312E+03 Q. 307E+01 0. 232E+02 0. 136E+09 0. 610E+00 0. 830E+083
2. 314E+C3 0. 2692+01 0. 129E+02 0. 457E+C8 0. 442E+09 0. Z02E+03




7/19/82

RUN7&677
LPJOmAe JTEQ
(LT RATIO = 12,431
SAMPLE DIMENSIONZS
LENGTH=D 212700 WIDTH=0. 011150 THICK=0. 02102% CS5C AMP=C. 1D
POINT BY POINT VALUES

TIM GR TwmF 0CC FREG CAMPING MODULUS L0535 TANS LG58 MODL
=0 113E-CS 0. 130=+02 0. 185E+02 Q. 435E+1G Q. 204E-C: 0. 228E+08
=Q. SDOE-C2 0.143=+02 0. 780E+01 ¢ 392E+1°0 C. F53E-~0Z 0 373E+08
-0 3COE~C2 0. 141E+02 0. 770E+01 0. 3B4E+1 0 0 9%8E-0Z 0 3&8E+0Z2
-0, 100E~C22 0. 140E+02 0. BOOE+0O1 0. 377E+1D 2. 102E-01 0. CR2ZE+08
0. 1CCE+ZZ 0. 138e+02 C. 870E+01 0. 3TE+1D C. 113E-C1 Q. 315E+08
O 30CE+CE 0. 137e+02 0. 930E+01 0. 3u0E+1G 0. 123e~-01 C. 444E+08
O S0Q0E+IZ 0. 133E+02 0 10&6E+0Q2 0. 351E+10 C 144E-01 0. SO05E+08
0 FOOE+I2 0. 132e+02 0. 106E+02 0. 333E+12 Q 1S0E~-O1 O SQ4E+08B
. FCOE+C2 0. 100E+02 0. 117E+402 Q. 18BE+10 0. 2838E-C1 Q. S21E+083
0. 110E~+C2 0. 129E+C2 0. 128E+02 Q. 317E+13 0. 192E-01 | O. 508E+08
O 130E~CZ 0. 127E+02 0. 141E+02 0. 307E+1C 0. 219E-01 0 672E+08
Q. 150E-C3 0. 1249E+02 Q. 155e+02 Q. 295E+12 G. 249E-01 0 T35E+GS
O 170E+GS 0. 122E+02 Q. 168E+02 O Z8B3E+10 0. Z80E-01t Q 795E+08
0. 190E-22 Q. 119E+C2 Q. 175E+02 O 272E+10 0. 304E~01 0 B2R6E+08
0 2:10E-C3 0. 117E+C2 0. 178E+02 0. 260E+10 0. 322E-01 0. 339e+08
Q0 230E+23 Q. 114E+G2 0. 173E+G2 0. 248E+1C Q 328BE-0t 0. 814E+08
0. 2S0E~ZZ 0. 112E+02 0. 161E+02 0. 23HE+1C 0 320E-01t 0. 735E+08
Q. 270E-LT 0. 109E+C2 0. 14BE+(2 0. 224E+10 Q. 30RE-01: 0 &93E+08
0. 290E+Z3 0. 106E+G2 0. 141E+02 0. 210E+1C Q. 313E-0: 0 »38BE+08
O 31CE+IC 0. 980E+01 0. 227E+02 0. 179E+1D O 5B&E-0: 0. 105E+07
O 319E+Z3 0. 930=+0C1 0. 324E+02 0. 1&0E+1D Q 727E-01 0. 149E+07
O 320E+:3 Q. 855£+01 0. 4&65E+02 0. 133E+10 2. 138E+CO 0 210E+09
Q. 32SE+C3 0.7S6E+01 0. 623E+02 O, 102E+1G Q. 270E+00 0. IT4E+0@
Q 33CE+22 G. 640E+0Q1 0. 673E+02 Q. 6S3E+C? 0. 407E+CC 0 ZB2E+0S
0 335E~CS 0. 498=+01 G STSOE+02 0. 372E+GT 0 STOE+Q0D 0. 204E+07
G 3aCE~+L3 Q. 375E+01 Q. 340E+02 Q. 158E+0% Q. 600E+0T J. PA7E+OB
0 34SE+ZZ 0. 297E+C1 0 137E+02 O S3sE+CE 0. 3BSE+OO Q. 207E+08
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RUN 73
SAMPLZ 22C3L
/T FATIO = 3. 374
SAMPLE DIMENSICNS
LENGTH=C, 2Cs33C WIDTH=0. COTI30 THICK=D. SO1L2C ISC AMP=0. 10
POINT BY POINT VvALUES

TIMm CR Tme 8CC FREG DAMP ING MODULUS LJSS TANG LOSS MODL
-0Q. 110E-C3 Q. 2432+02 C. S2SE+Q2 <. 241E+10 Q. 220E-01 Q. 33JE+08
-9, 900E+C2 Q. 23&6E+C2 G. 680E+02 Q. 227E+10 0. 303E-01 Q. 68BE+08
=Q. 700E+Q2 0. 228E+02 C. 833E+02 0. 212E+10 0. 398E-01 0. 844E+03
=0. 300E+02 0. 222&+02 Q. 698E+02 0. 201E+10 Q. 351g~-01 Q. 705E+08
=0. 300E+C2 0. 217E+02 0. S13E+02 Q. 192E+10 Q. 270E-01 0. 518E+08
=0. 100E+G2 0. 2145+02 Q. 439E+02 0. 186E+10 0. 238E-01 0. 343E+08
0. 100E+02 0. 210E+02 0. 413E+02 0. 179E+10 0. 23GE-01 0. 419E+08
0. 300E+Q2 0. 205E+Q2 0. 417E+02 Q. 173E+10 Q. 243E-01 Q. 420E+08
0. SO0E+Q2 0. 20SE+02 0. 4Q6E+02 0. 171E+10 0. 251E-01 0. 329E+08
0. 700E+02 0. 203=+02 0. 440E+02 0. 167E+10 0. 265E-01 0. 443E+08
0. F00E+C2 0. 201E+02 0. 450E+02 0. 163E+10 0. 276E-01 Q. 433E+08
Q. 110E+03 0. 1982+02 0. 440E+02 Q. 159E+10 0. 278E-01 0. 443E+08
0. 130E+Q3 0. 193E+Q2 0. 440E+02 0. 154E+10 Q. 287e-01 0. 44GE+03
Q. 150E+03 0. 19GE+Q2 C. 440E+02 Q. 131E+10 Q. 293E-01 0. 443E+08
Q. 170E+03 0. 191E+Q2 Q. 438E+02 0. 148E+10 0. 298E-01 0. 441E+08
Q. 190E+Q03 0. 187E+02 Q. 412E+02 0. 142E+10 Q. 292E-01 0. 314E+08
Q. 210E+03 0. 183E+Q2 Q. 390E+02 ~ 0. 136E+10 0. 289E-01 0. 392E+08
0. 230E+Q3 0. 176E+02 0. 3&6QE+02 0. 123e+10 0. 288E-01 0. 341E+08
Q. 20E+03 0. 168E+02 0. 430E+02 0. 114E+10 0. 378E-01 Q. 430E+03
0. 260E+03 0. 138E+02 Q. 715E+02 0. 100E+10 0. 710E-01 0. 714E+08
0. 265E+03 0. 1432+02 0. 761E+02 0. 818E+09 0. 923E-01 0. 7SSE+08
0. 270E+G3 0. 118E+02 0. 807E+02 0. S49E+Q° 0. 144E+00 0. 789E+08
0. 275E+03 0. 850E+01 Q. 833E+02 0. 273E+09 0. 293E+00 0. 799E+08
3 0. 280E+C3 0. 370E+01 0. B99E+02 0. 10%E+09 0. 684E+00 0. 746E+08
4 0. 283E+03 0. 400=+01 0. 3S3E+02 0. 407E+08 C. SSOE+CO 0. 224E+08
E 0. 290E+03 0. 3S0E+01 0. 120E+02 0. 253e+08 0. 243E+00 0. 614E+07




TIM OR TP

DOCOCOOOOOCC

OQOOCOODOGOOOO0

100E+Q2

. 3COE+CZ
. 3CQEC2
. 700E+C2
. 9COE+C2
. 110E+C3
. 130E+Q3
. 150E+C3
. 170E+C3

1S0E+C3

. 230E+C3
. 230E+C3
. 250E+C3
. 270E+23

250E+C3

. 310E+C3
. 330E~-C3
. 3SOE+C3
. 36BErC3
. 2B2E~+03
. 296E+C3
. 412E+C3

DUPONT KAPTON

SAMPLE DIMENSIONS
LENGTH=C. OCoZS8C WIDTH=0. OCCOS0 THICK=0. 010400

POINT BY POINT VALUES

CC FREQ

. 3208+02
. 317E+02
. 312e+02
. 306E+02
. 299E+02
. 293E+02
. @B6E+0Q2

=BOE+02

. 274E+02
. 270E+02
. 264E+02
. 2579E+02
. 253e+02
. 2446E+02
. 240E+02
. 234E+02

227E+02

. 218=+G2
. 207E+02
. 195E+02
. 184E+02
. 173E+02

COO0OCOO0OO0CO0OO0UCOCO0O0COOCCOOHO00O

CAMPING
. 438BE+03
. 473E+03
. 93BE+03
. 620E+03
. 700E+03
. B25E+03
. 945E+03
. 945E+03
. 798E+03
. 625E+03
. S70E+03
. 450E+03
. 380E+03
. 338e+03
. 3C0E+03
. 278E+03
. 263E+03
. 260E+03
. 268E+03
. 265E+03
. 248E+03
. 225E+03

141

(L/T RA

MODULUS

CO00O0O0O0OO000COOO0O0O00O0OO0O00 00

. 124E+10
. 122E+10
.11BE+10
. 113E+10
. 108E+10
. 104E+10
. 990E+09
. 946E+09
. 9CS5SE+Q7
. B78E+C®

841E+0°

. BCBE+09

TAHRE+D?

. 733E+CY
. 696E+Q0?
. bAZE+QT
. 622E+C9
. 972E+0°
. 914E+07
. 453E+0°9
. 403E+09
. 3STE+CS

TIO

0. 61

0sC AMP=0. 05

iBviolviecNeRoRoNoNeoNoNoNoNoNoNo el

C

(N oNoNo N

0

S8 TANG

. 221E+Q0
. 233E+00
. 274E+00
. 32BE+00
. 3BBE+00
. 477E+00
. 972E+00
. 599E+00
. 928E+00
. 426E+00
. 40&6E+00C
. 333E+00
. 2F6E+QD
. 275E+QQ
. 257E+00
. 251E+00
. 232E+CO
. 271E+00
. 310E+Q0
. S47E+00
. 363E+00

371E+00

L
0
0
0
0
0o
0
0
Q0
0
0
0.
0
0
0
0
0
0
0
0
o)
0
0

?/7/82
RUN356

0358 MODPL
. 275E+Q°
. 2B4E+0?
. 323E+09
. 372E+07
. 420E+09
. 495E+0°9
. S67E+09
. S566E+0°
. 47BE+07
. 3T4E+09
341E+0°
. 2EFE+Q9
. 227E+09
. 202E+ 0%
. 179E+Q°
. 1&66E+0%
1S7E+QQ
. 155E+0%
. 159E+0¢%
. 157E+Q9
. 147E+Q°
. 123E+0°




9/7/8&
RUN&17
220-270C OVERNIGHT

H-RESIN {HR@13CC 1HRE@150C 1. SHR@180C 1. SHR@220C

~ (L/T RATIO =
SAMPLE CIMENSIONS

6. 795)

LENGTH=C 106230 WIDTH=0 0122C0 THICK=0 000940 C3C AMP=0 05
~
POINT BY PCINT VALUES
TiM CR "W O0CC FREQ CAMPING MODULUS LCSS TANG LC3S MODL
3. 10QE+C2 0. 193E+02 D. 210E+02 Q. 170E+10 0. 273e-01 Q. 465E+083
- G. Z00E+C2 0. 19GE+02 0. 220E+02 0. 166E+10 0. 294E~-01 0. 487+08
Q. SCOE+C: 0. 192E+02 0. 233E+02 Q. 164E+10 0. 313E-01 0. 514E+08
J. 7OQE+CZ 0. 193e+02 0. 250E+02 0. 166E+10 0. 333E-01 0. 353E+08
- Q. FC0E+02 0. 192e+02 0. 258E+02 0. 164E+10 0. 347E-01 Q. 370E+08
Q. 110E+C3 0. 191E+02 0. 263E+02 Q. 162E+10 0. 358E-01 0. SB1E+08
0. 130E+G3 0. 12CE+02 0. 263E+02 0. 161E+10 0. 368E-01 0. 592E+08
” Q 150E+Q3 0. 1872+02 0. 265E+02 0. 159E+10 0. 368£-01 Q. SRLE+03
U 170E+G3 0. 187e+02 0. 255E+02 0. 156E+10 0. 360E~-C1 0 S564E+08
Q 1SQE=C3 0. 18&E+02 G 248E+02 0. 134E+10 0. 355e-01 0. 347403
0 2i0E-C3 0. 183E+02 0. 240E+02 0. 152E+10 0 34%E-01 Q. SR0E+0O8
D 220E+LC2 Q. 183E+02 0 230E+02 0. 149E+10 0. 342E-01 0. 30BE+03
Q =250E+C3 0. 181E+02 Q. 22BE+02 0. 136E+10 0. 345E-01 0. 302E+03
> 2T0E+C3 0. 17&E+02 0. 250E+02 0. 139E+10 0. 398E-01! 0. 351E+08
9 ZELE-C3 0. 16&E+02 0. 250E+02 0. 1223E+10 0. 447E-01 0. 550E+08
o 292E+33 0. 158E+02 0. 235E+02 0. 110E+10 0. 468E-01 0. 516E+08
7 ZPsE+C3 0. 150E+02 0. 213E+02 0 989E+Q% 0. 470E-0C1 0. 46SE+083
2. 3COE+C3 Q0 14iE+02 0. 185E+02 0. B&BE+0? 0. 445E-01 0. 403E+03
G 304E+GC3 Q. 130g+02 0. 163E+02 0. 739E+09 0. 477E-01 Q. 352E+08
Q. 30BE+C3 0. 121E+02 0. 138BE+02 0. 634E+09 0. 468E-01 0. 296E+03
Q0. 310E+L3 0. 115E+02 0. 123E+02 0. 570E+0? 0.471E-01 0. 268E+08
0. 314E+03 0. 104E+02 0. 108E+02 0 45S9E+09 0. 496E-01 0 228E+08
G. Z16E+03 Q. 963=+01 0. 100E+02 0. 392E+09 Q. 535e-01 0. 210E+08
3. 31BE+C3 Q. 891E+01 Q. 9S0E+01 0. 333E+C? 0. 593E-01 0. 197E+08
O 22CE+C2 0 804E+01 0. 825E+01 0. 265E+0°9 0 633E-01 0 16BE+08
~ Q0 32ZE+CS 0. 713€+01 0. 725E+01 0. 2C4E+C? 0 703E-01 0. 144E+08
QO SZ24E+T3 0. 651E+01 0. 625E+01 0. 165E+09 0. 731E-0C1 0. 1Z0E+08
Q 3258+C3 0 621E+01 Q. S50E+01 0. 147E+C° 0 707E-0O1 0. 104E+08
o Q. 330E+C3 Q. 591E+01 0. 525E+01 0. 131E+09 0. 745E-01 Q. 74E+07
Q. 350E+G3 0. 611E+Q1 0. 450E+01 0. 142E+0°9 0. 597E-01 0. 246E+07 -
C
o
/
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A AV AT TR e m T o £

bAoA s TS L

T245/52
~LUN33&
VLS T RATIC = 4 137
SAMELE SIMENZIINS
~ZETR=T (I53S¢ WIDTHSS £33 THIZA=Z. 20133C T8¢ AMP=g. 12
FIINT 3V 2TINT vallLES

TIm IR Twe I8 FREG JAMRING MODULUS 085 TAaNG LOZ8 MCDL
-3 1zoE-lZ D d23E+02 < Z20ZE+03 3 ZZC0E-1o J. 281E-C: 3 =SL6ETDE
=3 TSIE-T Q0 401E~G2 < 1ZZE=CZ 3 ZLBE-1Z Q. 2BO0E-C: 7 SZ2E+032
=3 3SCE~23 0. 393E+02 D, 1s2E+03 J. 18PE+10 Q. 261E-0¢ Q. S18E+0R
-J. @QOE+C2 0. 385E+C2 G, 142E+03 0. 191E+1D 0. 238E-01 D. 434E+08
-3, 40CE~-C2 0. 38CE+02 C. 138E+03 C. i1B&E+1D C. 237E-C! 0. 442E+082
~J Z00E+2 0. 373E+02 2 136E+03 0. 181E+10 0. 240Q0E-01 O 436E+Q3
&. OO0E+CO 0. 36PE+C2 0. 134E+03 Q. 175E+10 0. 245E-01 0. 429E+08
2. 2C0E+g2 C. 3602+02 0. {22E+03 0. 167E+10 0. 252E-01 0. 421E+08
O 400E+02 Q. 354E+02 0. 12BE+03 0. 141E+10 0. 253E~-01 0. 307E+0R
0. 500E~C2 0. 3445E+02 0 124E+03 0. 153E+10 0. 257E-01 0. 397E+08
Q. B00E+(Z 0. 339E+02 C. 129E+03 0. 148E+10 0. 279E-01 0. $12E+08
G. 100E+C3 0. 333E+02 0. 128E+03 0. 142E+10 0. 288E-~-01 0. 410E+08
0. 120E+C32 0 323E+02 ¢ 1Z3E+03 0 13BE+:0 0. 284E-01 0. 392E+08
0. 130E-CS 0. 323E+02 Q. 115E+03 0. 133E+10 0. 273E-01 0. 366E+03
0. 1m)E+3Z 0. 318E+Q2 2 107E+03 0. 130E+10 0. 262E-01 0. 340E+08
O 1BQE«LZ Q. 315E+02 . 100E+03 0. 128E+10 0. 251E~01 0. 3202+08
0 200E~-3S Q0. 311E+C2 C. 923E+02 0. 125E+10 0. 251E-01 0. 314E+03
0. 220E+C3 0. 308e+02 0. 968E+02 0. 122E+10 0. 25%E-01 0. 315E+08
0. 240E+303 0. 304E+C2 0. 990E+02 0. 119E+10 0. 266E-01 0. 316E+C8
0. 250E+03 0. 298E+02 0. 107E+03 0. 114E+10 0. 300E-01 0. 342E+08
0. 280E+C3 0. 28SE+02 0. 148E+03 C. 104E+10 0. 450E-01 0. 470E+083
C. 292E+03 0. 268E+02 0. 196E+03 0. P19E+0°9 0. 678E-01 0. 622E+08
0 26E+C3 0. 254E+02 0. 205E+03 0. B2&6E+09 0. 788E-01 0. 651E+08
0. 300E+47223 0. 24DE+C2 0. 214E+03 0. 73BE+C9 0. 919E-01 0. &478E+08
Q 303E+CZ 0. 224E+02 Q. 223E+03 0. 640E+0S 0. 110E+00 0. 706E+02
0. 306E+S3 0. 211E+02 0. 226E+03 0. S7OE+0° 0. 126E+00 0. 717E+08
0. 310E+03 0. 190E+02 0. 236E+03 0. 460E+0% 0. 162E+00 0O 743E+08
G. 312E-C3 0. 1802+02 0. 240E+03 0. 412E+0°9 0. 184E+00 0. 756E+08
0. 314E+03 0. 170g+02 0. 245E+03 0. 36&E+09 0. 210E+00 0. 769E+02
0. 316E+C3 0. 160E+02 C. 250E+03 0. 324E+09 0. 242E+00 0. 782E+08
0. 31BE~C3 0. 1S51E+02 C. 245E+03 0. 288BE+0° 0. 265E+00 0. 764E+03
0. 2320E~C3 0. 141E+02 0. 240E+03 0. 250E+0° 0. 298E+00 0. 747E+08
0. 3228+ 0. 131E+02 0. 236E+03 0. 215E+0Q9 9. 339E+00 0. 729E+02
0 324E~-(3 0. 120402 0. 231E+03 0. 179E+09 0. 393E+0C C 710E+0&
C. 326E+05 0. 111E+G2 C. 226E+03 0. 152E+0°5 Q0 4S53E+00 Q. 6T 1E+CE
0. 328E+L8 0. 103g+02 0 J23E+03 0. 128E+0¢° 0. S2SE+00 0. 6T 3E+02
0. 3GQE~C3 0. 925E+01 C 21BE+03 0. 103E+0? 0. 32E+00 Q. 4S50E+058
G 3ZZE~+CS 0. B38E+01 C. 208E+03 C. B29E+08 Q. 735E+00 0. 510E+08
0. 334E-2% O, 7632+01 QO 19SE+0Q3 0. 6734E+08 0. B32E+09 0. SL0E+03
O S36E+I3 0 "02E+C1 3. 180E+03 0. SSSE+08S 0 7S2E+0C 0 JZ2E+28
0. 23BE-C3 0. 625E+01 0. 110E+03 0. 427E+08 0. 49BE+00 0. 29BE+D8
Q. 353E~22 0 S7SE+C1 C. B3ISE+DD 0. 349E+(CS C 625E+00 0. 218E+08
G 332E-C:Z 0. S25E+01 T. 685E+02 0. Z78E+08 Q 515E+00 D (TIE+0S
O 343z+(3 0. 488E+01 Q. S55E+02 0. 228E+28 O ST79E+QD 0 (Z2E+Q3
D 34&E~CZ 0. 432+ C. 445E+02 0. 169E+(2 C. S77E+GD Q. ITZE+CT
0. SASE~-C2 0. 4132~01 C. 353E+52 0. {41E+02 C Si4E+CD 0. TZ5E+GT
0. 3S0E~CZ Q. 375E+03 0. 278E+02 0. 103E+28 Q. 489E+00 0. SC3E+C7
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/2382
SUNZ2T
TFawI SI_.IrICE
‘T RATIC 3. &o®
SAMPLE DIMENSZIINS
LENITm=l 112130 WIDTH=0. C33510 THICK=0 01357 0BC AMF=0. 10
PCINT B NT VALUES
TIm =3 GO0 FREG Z AMP ING MODULUS LOSS TANE  LOST MOD:
- I D 32008402 O 92eE+02 O 2FAE+10 0. 12S5E-01 O, 3T6E+0S
-z II D 3STE+0Z T 294E+02 0. 20FE+10 0. 141E-01 0. 30TE+08
- 'IZ T ZT1E+0Z 0. S40E+02 0. 2B1E+10 0. 136E-01 (. SERE+0L
-2 IZ 2. 3835+0Z 0. S1BE+02 0. 2&9E+10 0. 13BE-01 0. ITRE+03
-3 I 0. 373E+C2 0. 816E+02 D 255E+10 0. 1456-01  O. 3T1E+OE
-3 I 0 G&9E+GZ T S§S4E+02 0. 250E+10 0. 156E-01 , 0. 3S9E+0E
Q S 0 360E+02 O S20E+02 0. 23BE+10 0. 176E-01 0. 419E+0S
G 2 £.3528+02 3 1C0EX0F 0. 227E+10 0. 200E-O1 O 4SSE+CE
o I 0. 34BE+0Z  C. 109E+03 0. ZR2E+10  ©. 224E-01 0. 4GBE+CR
O =COUECE 0.3415+ﬁ” C. 116E+03 C 2U13E+10 0. 248E-01  O. SSGE+0S
TOSCOE-IZ O 33SE+02 0. 119E+03 0. 206E+10 0. 262E-G1 0. SS1E+0R
Z.150E-II ©. 3B0S+02  O. 118E+403 0. 2COE+10 0. 248E-01 0. SI5E+08
IO1EE+II O Z2SE+02 C. 112E+03 0. 1S3E+10 0. 265E-01 0. S11E+02
2. 140E-C3 ©. 31%E+02 C. 1CSE+03 0. 1SVE+10 0. 262E-0t 0. 4E9E+0S
T.1=0E-22 T 3:iSE+C2 O 104E+03 0. 182E+10 0. 261E-01 0. 4TAE+CS
7. 180E-1I 0. 309E+02 0. 104E+03 0. 17S5E+19 0. 270E-O01  C. 4TRE+OS
T.ZCOE-IT 0 0. 303402 O, 106E+03 0 16BE+10 0. 2B&E-01 0. SE1E+0B
T DECE-TI 0. 297E+02 O 114E+03 0. 1&2E+10 0. 319E-01 0. S16E+0S
0. Z40E+II 5. 290E+CZ O, 1Z8E+03 0. 154E+10 0. 375E-01 0. 5TYE+0S
0. 2£0E~1I T, Z@OE+02 0. 13BE+03  C. 143E+10 0. 439E-01 0. 4ZT7E+0S
0. 2B0E-CZ 0. 265E+02 G. 144E+03 0. 12BE+10 0. 510E-01 0. 452E+0S
S.ZF3E+LI O Z4PE+02 0. 14BE+03 0. 113E+10 0. 592E-01 0. 5TOE+0H
0. 3CSE-UI0 . 22B5E+02 O 1T2E+03 0. 101E+10 0. 482E-01 0. SS6E+08
0. 31SE-CI O 221E+02 £ {SEE+03 0. 8ESE+T® 0. =01 0. 5¥9E+03
0.3Z5E<CI 0 O {F3E+02 0. 165E+03 0. 690E+0F 0. 110E+00 . TS9E+08
O, 3E0E+II 0 0. 17SE+02 0. 19SE+03 0. SS3E+09 0. 158E+00° 0. ST3E+08
O ZESE-0T 00 1S9E+02. . 0. 22S5E+03 O 4558+09 0. 221E+00  J. 100E+0%
O :IE-IZ0 00133E+0Z 0. Z4BE+03 0. 325E+09 0. 337E+0D 0. 1:108+0%
O Z23E-0I 0. 1Z3E+02 0 ZSOE+03 0. ZTVE+OS . 394E+00 0. 1108407
TOT2SE-II 0. 114E+02 0. 2438403 0. 22BE+0F 0. 46FE+0D 0. 107E+O9 |
O 3SCE+CEZ O 940E+C1 T 216E403 0. 152E+09 0. bOGE+D0 0. P19E+08 i
S IZSE-I3 0. TA4E+01 0. 1&0E+03 0 IF0BE+08 0. 717E+00 0.5518+05 Z
G.3=0E-22 O o00E+01 0. 106E+C3 0. SS1E+Q8 0. 73CE+00 0. 2G2E+0S |
. 323E-13 0. S20E+01 5. TOE402 O 3BGE+O8 0. £14E+00 G 237E40S |
0. ETOE-CI 0. 43BE+01 0. 440E+02 5. 241E*0E T 0. S649E+00 0. 1Z7E+CE !
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INVEVESRONS NSNS NN N W
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1COE~CS
8COoE~-C2
&30E+C2
42Q0E~C2
QCOE+CE
COOE+CC

-
=SCCE+C2

. SQOE+CZ

&O0E+C2
SOQE+C2
1COE~CZ
1Z20E+C2

. 14CE+CT

1eCE+CS

. 1E8QE+C3

20CE+C3
220E+23
230E+13
ZcOE+23
ISCE+03

. 3COE+CZ

314E+C3
320E-C3

- - -
‘.',c:.‘qE‘“\-.' -

. 3ZBE+QC

332E-03
SSAE+CE
S2EEACE
DNTOE
=t et e
340E+C3
342E+03
S44E+C3
—_ o~

346E+C2
343E+C3

e
~ -

. 390E+C3
. 352E+C3

354E+03

. 35&6E+C3

3SBE+C3

. 360E+C3
. 362E+Q3
. 364E+C3
. 366E+C3

SAMPILE DIMENS

R
tC=250

WIDTH=0

FOINT

P Y T B

-t W I"EEQ

(o]

O0000CO0CO0OCOOO00UDUOOOCUUOOCOOCOUUOLDUUOOCOCO00DDUC

L 39GE+C2
L 496E+02

482E+Q2

. 483s+02
. 478e+02
. 4722+02
. 465E+Q2

457e+02

. 452E+02
. 442+02
. 4323e+C2
. 424E+02

4128+02

. 3I9FE+C2
. 3BYE+C2
. 38CE+02
. 372e+02
. 364E+Q2
. 3546E+0Q2
. 347E+Q2

337E+Q2

. 322E+02
. 305E+02
. 2B7E+C2

272E+Q2

. 253Z+02
. 22FE+C2

224E+C2

. 205E+C2

182E+0Q2

- 136E+G2 -

127E+G2

. 101E+C2
. 771E+Q1

625E+01

. 931E+01
. 443E+01
. 421E+G1L
. 380e+01
. 351E+01
. 33CE+01
. 319E+01
. 310E+01
. 300e+01

- -

0L

B

CO0000OOOU0VOO0O0VLOOCOOOTAOIIOO00O00O00UCLOOCOCOOGOO

-
-
-

T13E+QZ

. SZBE+Q2

373E+02
490E+0Q2

. S43E+C2

630E+Q2

. 74BE+Q2
. §5SE+02
. FTBE+02
. 1C28E+03
. 116E+03

22E+03

. 123E+03

116E+03
104E+0Q3

. 3BOE+02

723E+02

. 613E+02

S45E+02

. 3T3E+02

0&3E+C2
203E+C2

. 127E+403

128E+03
174E+03

. 229E+03

2&63E+03
=CZE+Q3
SCPE+Q3

. 304E+Q3

272E+0Q3
213&Z+03

. 145E+03

FL3E+Q2

. D63E+02
. 353E+Q2

2&3E+02

. 143E+02
. 900E+01
. S25E+C1
. 275E+01
. 125E+01
. Q0O0E+00

145

£
0

DOU000O0OUU0O0O0UO00O0UTO0O0OTOCT OO

[eNeNoNeNeRvNoNoReNoNoNesNoNe NoNo]

~{
0
e
~4
[
(@]

(W)
(W]
b-a
o
0
O

2

BULLLS

. 2B0E+1Z

=Z76E+10
2&TE+1Q
2EIE+10Q
2S6E+1C
250E+10
243E+10
2T6E+10
229E+10
Z19E+1C
Z11E+1C

SC1E+10

- 191E+410

178E+10Q
170E+10Q

. 1&62E+10

1S5E+10

- 149E+19D
. 142E+10

135E+10Q
127E+19D
116E+10

. 104E+10
. R23E+O9
. B24E+0Q”
. 741E+C%
. oZSE+Q?

SS&E+C?

. A5SE+QS
. B6EE+CS
. 267E+Q9
. 174E+0°
. 1GBE+Q®
. 601E+08
. 371E+08
. 249E+08
. 174E+08
. 131E+08
. 936E+07
. 7O0E+Q7
. 936E+Q7
. 454E+0Q7
. 392E+07
. 324E+07

@]
3
O

sReNoNeNoeNa o oooNoRoNoaNoReRoRuRooRs o e RololaNo oo NoRoNeNoNoNoRoNeNoRoNul iy

-
[

AMP=0 (05

;)

. 1218-01
144E-01

76E-01
. 208E-0¢
. 248E-01
. 286E-01
. 321E-01
. 356E-01
. 3B2E-0Q1
381E-01
. 355E-01
315e-01
. 27CE-01
. 239e-01
232E-01
. 250E-01
. 31&6E-01
4zZ8E-C1t
761E-01
F24E-01
. 130E+C0
199E+CD
251E+CO
. 34&6E+00
. 461E+Q0
. G20E+G0
842E+CQ
. 1C3E+01
121E+01
.116E+01
. 988E+00
. BOPE+QO

22E+00
4B9E+00
. 362E+00
. 239E+00
. 134E+0Q0
. 645E-01
. 00Q0E+Q0

3 994

OCO0000000000000000VUOONDOOO0OODOOO0CGOOO0OOOOOUI

e/7/82
RUN3797

4}

€ MODL

. 4CFE+Q3

3°8E+0S

. =RFE+Q8

263E+03
273E+08
302E+08
351E+08
416E+08

. 476E+08

S44E+08
SQZE+03
645E+03
679E+GC8
&81E+C8
&46E+08

. S7SE+0E

489E+03
401E+08B

. 340E+08

314E+08
J1BE+0%
3&48BE+03
145E+083
TORE+CS
7&1E+08
SLZE+CS
12z6E~07
L43E+0°
L&1E+QS
LETFE+OR

. L56E+0O7

146E+0%
112E+09
TIOE+CS
4Z9E+08
236E+(G2

. 141E+08

813E+07

. 45BE+0O7

253E+07

. 1ZBE+Q7
. 610E+04
. 293E+0Q6
. Q00E+Q0




gttt £k R R AT N e B B i i e R e e e

5 s/7/82
: RUN37&
i < CRIED
! r ST RATIZ = & 578
- ZAMPLE DIMENZITNS
. _ENITHES 302150 WIDTR=0 210270 THICK=C O00S10 C3C AMP=0Q. 0%
) ¢
- POINT B+ PTINT welUES
,-
- Tim IR Twe 2CC FREAQ SAMPING MODLLUS LOSS TANZ  LCSS MGDL
. -3 L2CE-CI O ZALE4CD ) ZG0E+02 O 3ZSE-10 O 20T7E-01 C oT3E+05
S -3 100E-T3 0 234E+02 C.2%S8E+02 O 3CBE+10 0 234E-01 0O TIZE+CS
, -3 SCQE+IT 0. 2298402 0 253IE+0Z O 29SE+10 0 240E-0% D ToBE+CE
E -G OQE+IZ O 22SE+02 O 223E+02 O 2JSE+10 0 219E-01 0 s53I3E+0S
NG -3 4COE+IZ O 2208+02 9. 193E+02 O 2T4E+10 0. 196E-01 0. S39E+0R
3 -0 2C0E-02 0. 2178+02 0. 173E+02 0. 2é6E+10 0. {Bl1E-01 7 - "3E+02
E D DOQE+CC O 214E+02 0. 100E+02 0. 2STE+10 0. 174E-01 0. 543E+03
E 3 200E+CI D 210E+02 2. 1S3E+02 O 247E+10 0O 17ZE-0t Q. 404E+0R
3 T 4Q00E+CI O 2046E+02 0 1SQ0E+02 0 238E+10 0 {76E-01 O 419E+03
. 2 mCOE~C2 O 2028+02 O 1S0E+C2 0 229E+10 0. 183E-01 0O 319E+02
3 ( 2. 300E+C2 0 198E+C2 0 i1358+02 O 220E+1C O 171E-01 Q. 377E+08
- ZO1CIE-IZ O, 19SE+02 O 123E+C2 0. 213E+10 0. 1&0E-01 0O 342E+08
A T OIS0E+SI O 1S2E+02 © 10BE+02  G.207E+10 0. 145E-01 0. 3COE+CS3
5. 14CE+33 O 19DE+02 0. 9SOE+01 0. 203E+10 0O 131E-01 0. 265E+08
9 1e0E+C3 0. 187E+02 O S25E+01 0. i¥&4E+10 0. 131E-01 0. 258E+03
0 1S0E+33 0. 183E+02 3 $SOE+01 Q. 18BE+10 0. 141E-01 Q. 2&4E+0E
3OZ0OE-TZ O 178E+C2 O 100E+02 0O ITTE+i1Y 0. 1S7E-Q01 Q. 2TBE+C3
C D20E~C2 0. 174E+02 O FTSE+O01 0. 169E+10 O 1&{E-01 Q. ZTLIE+CR
3 ZICE-C3 0. 170E+02 G 92S5E+01 0. 161E+10 0. 1S9E-01 0. 2S7E+08
3 Z=0E+C2 0 166E+02 0. B8S0E+01  C. 153E+10 0O 153E-01 Q. 2ZLE+CEH
O, 2S0E+C2 0. 161E+02 0 B23E+01 0. 142E+1D O 1SBE-01 0O 2SBE+0S
3. 3COE+TZ 0O 1S7E+02  O.B825E+0:i 0O i37E+10 O 167E-0i T, 228E+0R
J. 2Z0E+23 O, 1SDE+02  J BOQE+0i £ 128E+10 D 172E-01 2 2DLE+C2
DZAQE+DI O 147E+02 O BGOE+0L O 12E+1C O 1B4E-01 0 ZZQE+0E
J 3&£CE-CZ O 141E+0Z O SCOE+01 0O 11CE+10  0O.200E-0: O 2Z0E+03
D 3E0E-C2 0. 13&E+02 0 T7SOE+O01 0. 10{E+10 0 203E-C1 O 2CLE+CS
3 AC0E~IZ O 130E+C2 . 7OOE+01 D SITE+CO O Z0LE-Q! O L1F1E+40R
3 LZ0E-TI 0 1238402 0 S25E~QL . SISE+0® 0 206E~-01 0. 1TOE+0S
I O220E+T2 0. 116E+02 2. e00E+01 O TIRTE+C®  Q 22IE-C1 0 1EIE+CR
T 3ECE~CZ O, 11iE+C2 0 4C0E+0! O, =63E+09 0. 2434E-01 D 1eRE+0S

146
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430}

FLOQUE INATED BIPHENCL A

1]
(8]
(§]]

!
O

PJINT 3¥ PCINT VALUES

TiM CP
. 120e-C3
. 100E~C2
. BO0E~CZ
. 600E+CZ
. 400E+02
L 200E+02
. QOQE=QQ
. 20CE~C2
. 400E+Q2
. S60E+Q2
. 760E+Q2
. P60E+CZ
. 116E+03
. 1530E+03
- 14Q0E+G3
. 142E+C3
. 144E+03
. 136E+C3
. 138E+C2
. 130E+C3
. 132E+C32

. 134E+C3

oNeNoNoNoNoNoRaoNoNeNoNoRe oo Nu

Tme

0000000000000 0000O0O0O0O00O

CC FREG

. 301E+Q2
. 293%+C2
. RBFE+Q2
. 284E+02
. 273%E+02
. 2732+02
. 271E+C2
. 268E+02
. 26CE+02
. 247E+02
. 244E+02
. @36E+Q2
. 236E+02
. 223E+Q2
. 20SE+Q2
. 195E+02
.176E+02
. 154E+02
. 123s+02
. 830=+01
. 4882+01
. 3S0E+C1

sNoNoNeNoNoNoNaNolsoNoNoRoNoNoRoNoNeNeNo el ol

ZAMP ING

. 828E+02
. 830E+02
. BB3E+02
. P45E+02
. 110E+03
. 122E+03
. 124E+03
. 118E+03
. 116E+03
. 9F0E+02
. B43E+C2
. 860E+02
. 92SE+02
. 145E+03
. 2@06E+Q3
. 253E+03
. 313E+03
. 368E+03
. 350E+QS
. 317E+03
. 16BE+03
. 648E+02

147

Mo
Q

COCOoOU0O0O00LOOOOGLGOOOOCO0CGUOUO

DULUS
282E+10

. 271E+10
. 259E+10C
. 250E+1CQ
. 235E+10
. 231E+10
. 229E+10
. R22E+10
. 211E+10
. 189E+10
. 184E+10
. 173E+10
. 173E+10
. 133E+1C
. 133E+10
. 117E+1Q
. ?33E+Q?
. 721E+09
. 451E+09
. 207E+C?
. 382E+Q8
. 192E+Q3

C000UCOOUOOO00000O00I0OO0OI

. 415E-01
. 410E-01
. 422E-01
. 402E-Q1
. 3SS2E-OL
. 382E-C1L
.411E-01
. 729E-C1{
. 119E+00
. 16SE+00
. 250E+C0
. 3B6E+CO
. 844E+CD
. 109E+Q1
. 17¢E+01L
. 131E+01

LOSsS mODL

COO0OO0O0OO0Oo0COUO0O0DOOVOOVDOODOU

. 6EZ8E+C8
. 63TE+C2
. 2E0E+C8
. T28E+08
. B49z+03
. 937E+08

PS1E+02

. P12E+GC8
. 889E+0&
. TA1E+0S
. 647E+CE
. A&0E+08
. 710E+02
. 112E+09
. 158E+C?
. 193E+C°
. 239E+0°9
. 2TRE+Q°
. 2S0E+Q°
. 225E+07
. F70E+Q8
. 2S1E+C3




NN el Y N P
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T e g e oy aame gmern ae

£/20/82

RUN3S7
PHILLI®S RYTON FOLYPHENYLENE
(L/T RATIO =  0.625)
SAMPLE DIMENSIONS
LENGTH=C. 0Ca350 WIDTH=0. 000290 THICK=0. 010160 0S¢ AMP=0. 05
POINT BY PCINT VALUES

z TIM OR TMP  OCC FREG DAMP ING MODULUS LOSS TANG  LOSS MODL
3 C. 100E+C2 0. 360E+02 0.318E+02 0.499E+0%9 0. 122E-01  O. 606E+07
h 0.300E+C2 0. 358E+02 0. 323E+02 0. 494E+09 0. 125E-91 0. 616E+07
3 0. SO0E+C2 0. 334E+02 0. 340E+02 0. 483E+09 0. 134E-01 0. 649E+07
3 0. 700E+02 0. 346E+02 0. 448E+02 0. 461E+09 0. 18SE-01 0. SS4E+07
E 0. BOOE+CZ  0.321E+02 0. 128E+03 0. 397E+09 0. S94E-01  O. 237E+08
3 0. B40E+02 0. 274E+02 0. 3SOE+03 0.288E+09 0.232E+00 0. 667E+08
3 0. B60E+02 0. 231E+02 0. 457E+03 0. 205E+09 0. 423E+C0  O. B6GE+0S
3 0. 880E+02 0. 132E+02 0. 496E+03 0.87S5E+08 0. 106E+01  O. 926E+08
% 0.900E+C2 0.731E+0{ 0.231E+03 0. 183E+08 0. 214E+01 O. 392E+08
E 0. 920E+02  0.499E+01 0. 695E+02 0. 728E+0T 0. 139E+01  O. 101E+08
E 0. 540E+02 0. 390E+01 0. 233E+02 0. 3S1E+07 0. 758E+00 O. 20&=+07
% 0. 960E+C2 0. 310E+01 0. 7SOE+01 0. 13SE+07 0. 387E+00 0. 522E+06
3 0. 980E+02 0. 265E+01 0. SOOE+00 0. 347E+0& 0. 353E-01 0. 1232+05




4

TIM OR
. 120E+C2
. 100E+03
. BOOE=+0O2
. 600E+02
. 400E+G2
. 200E+C2
. O0CE+COQ
. 200E+02
. 400E+Q2
. 600E+C2
. BOOE+02
- 100E+03
. 118E+03
. 122E+03
. 124E+03

OOOOOOOQOOOQOOOOO

FLOURC-SULFIDE

T™P

126E+03

. 128E+03
. 130E+03
. 132E+03
. 134E+Q3
. 136E+03
. 138E+03
. 140E+03

SAMPLE DIMENSIONS
LENGTH=0. 005250 WIDTH=0. 009650 THICK=0. 001140 0SC AMP=0. 05

POINT BY POINT VALUES

OCC FREG

00000000000000000000000

. 305E+02

.29BE+O“
. @92E+02
. 287E+02
. 282E+02
. 278E+02
. 273E+02
. 270E+02
. 269E+02
. 26SE+02
. 26JE+02
. 260E+02
. 280E+02
. 215E+02
. 194E+02
. 167E+02
. 133E+02
. 951E+01
. 663E+01
. 484E+01
. 386E+01
. 313E+01
. 266E+01

OCO0O000000O0O0000O00000000O

DAMP ING
. S00E+02
. 993E+02
. 700E+02
. 788E+02
. 77BE+02

685E+02

- 363E+02

465E+02

. 400E+02

363E+02

. 330E+02
. 340E+02
. B6SE+02
. 132E+03
. 13SE+03
. 177E+03
. 199E+03
. 220E+03
. 101E+03
. 468E+02
. 203E+02
. 800E+01
. 250E+00

149

(L/T RATIC

MODULUS

00000000000000000000000

. 2BZE+10
. 26FE+10
. 298E+10
. 249E+10
. 240E+10
. 233E+10
. 226E+10
. 221E+10
. 218E+10
.213E+10
. 209E+10
. 204E+10
. 174E+10Q
. 139E+10
. 113E+10
. B32E+09
. S23E+0°%
. 257E+09
. 115E+0°%
. 927E+08
. 268E+08
. 116E+08
. 293E+07

5.474)

LOSS TANG

000000000‘00_000.00_0000000

. 266E-01

.431E—01
. 408E-01
. 475E-01
. 486E-01
.441E-01

373E-01

. 315E-01

275E-01

. 295E~-01
. 237E-01

250E-01

- 746E-01
. 142E+00
. 204E+00
. 314E+00
. 35SE+00
. 121E+01
. 114E+01
. 9F1E+00
. 673E+00
. 400E+00
. 173E-01

0000000'0000000000000000

£/20/82
RUN354

LCSS MODL

. 752E+08

.891€+08
. 105E+09
. 118E+09
. 117E+09
. 103E+09
- B48E+08
. 698E+C8
. 600E+08
. S44E+08
. 495E+08
. S10E+08
. 130E+09
. 197E+0°
. 230E+09
. 262E+09
. 290E+09
. 310E+09
. 131E+09
. 922E+08
. 181E+08
. 463E+07
. 913E+05




T RTT NE AFSRILD L STV (TS T T

- L, -
)] -
S/ev S

SUNCLsz

FCLYSULFONE C=C

to 1 e

LiT FATIT = 2032
t SAMPLE D IMENSIINS
, _ENOTHED S0a350 WIDTH=C. 011720 THICK=C 3C0I790 230 AMP=C. 15
: POINT BY SOINT VALUES
: TIm OR T™M®  DCC FREG ZAMP ING MODULUS LOSS TANG  LOSS MCOL
’ -0 1T0E+53 0. 1S9E+02 0. 163E+02 Q. 193E+10  O.319E-01 Q. =14E+CE
PN -3 1COE-C3 0. 156E+02 0. 147E+02 0. 186E+10 0. 298E-0: 0. 3Z4E+03
T -0, 3COE-92 0. 1S4E+02 0. 129E+02 0. 180E+10 0. 270E-01 O, 4E&E+02
. ~0. s00E+G2 0. 1S1E+C2 0. 108E+02 0. 173E+10  0.236E-C! 0. 208E+03
o~ -0 400E-+32 0. 148E+02 0. 9146E+01 0. 166E+1D 0. 208E-Ci 0. 345E+03
Y -0. 2GOE+02 0. 145E+02 O, 764E+01 0. 138E+10 0. 1€1E-01 0. 287E+02
) 0 OCOE~CO 0. 142E+02 0. b2BE+0: ~ ©. 153E+10  ©. 153E-01 0. Z36E+QE
L o D00E<C2 O, 140E+02 0. SA2E+01  O. 148E+10 0. 137E-01 0. 203E+0E
- Q. 400E+02 0. 133E+02 0. 482E+01 O, 143E+10 O 124E-0: 0. 1S1E+0S
: 0. 5COE+02 0. 135E+02 0. 424E+01  G. 138E+10 0. 113E-01 0. 159E+0S
~ 0. SC0E~+0Z 0. 1335+02 0. 4300E+01 0. 134E+10 0. 112E-Ct 0. 1S0E+08
L 3. 1GOE+5= 0. 132E+02 0. 394E+01 0. 120E+10 0. 113E-01 0. 147E+CE
‘ G 120E~G3 0. 130E+C2  C. 380E+01 Q. 12SE+10 0. 111E-0r 0. 132E+CE
. O 140E<2 0. 130S+02 . 386E+01 0. 127E+10 0. 114E-C1 0. 144E+03
- 0. 150E-03 0. 1285+02 0. 453E+01 0. 1Z4E+10 0. 137-01 0. 1469E+0T
: 0 1B0E+03 0. 125E+02 0. 816E+01 0. 118E+10 0. 257E-01 9. 3C4E+02
e 0. 1858+03 0. 118E+02 0. 142E+02 0. 974E+0% 0. S37E-01 0. S2IE+0S
- 0. 1S0E-C3 0. 838E+01 0. 3S2E+02 0. SCOE+09 0. 235E+00 0. 124E+0°
, 5. 1G4E+CZ 0. 362E+C1 0. 653E+02 0. 545E+08 0. 247E+0t 0. 135E+0°
e 5. 19SE-02 0. 314E+01 O. 44BE+02 0. 292E+02 0. 226E+01 O $S0Z+08

;

2

E |

E:L

SN
-C.
.
’

150




PO

151

=/20/
FUN31
FOLYSULFONE CH2
LT BATIC = 7.2%°
SAMPLE DIMENIIIRE
LEMETR=C JCoZ8C WIDTH=C. 0:lio0Q THICK=D, ZUCETC CSC AMP=Q. OF
FOINT Bv PCINT VALUES

TIM Ok T™F OCC FREG ZAMP ING MODuLUsS LEES TANG LOSE mMODL
=J. 120E+C3 D.236E-02 . 22BE+02 Q. 3TBE+1D 0. 20GE-0! Q. 7&7E+QE
-0, 100E+CC 0. 228E+02 C. 205E+02 Q. 3S3E+1J 0. 253E-0: 0. B92E+08
-Q. 3CCE+L2 0. 221E+C2 Q. 210E+02 Q. S3iE~1D 0. 213E-0L 0. TC7E+08
=G, &GOE~C2 0. 216E+02 Q. 150E+02 C. 31eE+10 0. 159E-01 Q. S04E+C8
=0. 300E<+02 0. 212E+C2 0. 113E+02 Q. 3CSE+1D 0. 124E-02 C. 378E+08
-0. 200E+C2 G. 209E+G2 . 925E+01 0. 296E+10 C: 1CSE-Q! 0. 311E+08
Q. COO0E-CT 0. 207E+02 0. BOQE+OQ! 0. 291E+1C 0. ?25E-C2 0. 269E+08
0. 200E+D7 0. 204E+C2 0. 70C0E+Q! 0. 2B2E+10 0. 833E-02 C. 235E+03
0. 4C0E~+CZ2 0. 200E+02 G. 730E+01 0. 259E-+1C Q. 933E-02 0. 252E+08
C. &0CE~C2 0. 194E+02 0. 725E+01 G. 253E+10 Q. 9528-02 0. 243E+08
> 0. BOOE+C2 0. 192=+02 Q. 725E+01 0. 250E+10 0. §72E-0= 0. 243E+08E
0. 1COE~L3 0. 1?1E+02 0. 725E+01 0. 247e+10 0. ¥82E-02 0. 243e+08
Q. 120E~CC 0. 1B9E+02 Q. 5SSOE+01 0. 282E+1D 0. 7¢3E-02 0. 184E+06
- 0. 140E+C3 0. 188€+02 Q. SGOE+01 Q. 23BE+10 0. 703E-02 0. 167E+08
= 0. 160E+C3 0. 183€+02 0. 133E+02 0. 226E+10 0. 196E~-01 0. 443E+08
0. 168E+C3 0. 172E+02 0. 378e+Q2 0. 199E+10 0. 633E-01 0. 126E+09
D) TOUTTOESTS T 0.7163E+02 7 0. SS0E+02 T 0. 17BE+10 ~ 0. 103E+00 0. 183E+0°7
0. 172E+33 0. 1S2E+02 C. 773E+02 0. 153E+10 0. 164E+00 0. 286E+07?
0. 174E+C3 0. 13&6E+02 0. 100E+03 0. 123E+10 0. 269E+G0 0. 3C0E+0%
> C. 176E<Q3 0. 113E+02 0. 101E+03 0. 870E+0% 0. 3746E+00 0. 327E+07
0. 17BE+03 0. B73E+01 0. 101E+03 Q. 484E+07 0. 453E+00 0. 316E+0°
; Q. 180E+C3 0. 634E+01 0. 70SE+02 0. 234E+07 Q. 870E+00 0. 204E+0%
4 - 0. 182E~-C3 0. 472E+01 0. 338E+02 0.111E+0° Q. 794E+00 Q. BS4E+0S
?: - 0. 183E+0Q3 0. 384E+0Q1 0. 163E+02 C. SPLE+QCS Q. 347E+0D 0. 323E+02
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3/8/82
r RUN37 =

r h e s
VT RPATID = 2 92C.
- e ey s e e, e
apmes _E TIipclizili.s
— - - - = - m A e emm A mme T mme e A=
oA B o PV e B WIE T 0o, d ML ATL il Y LT amP=C 23

PIINT 3 RTINT wALUZZ

r
TIm IR T 2CC FRZX DarpING RSP LO2E TAaNG LEEE MCDU
-2 LZlE-IZ 0 45%e~1zZ L ITSE+OZ Q ZiZE-lC o 1Z2E-CL $ 3IBBE+2z
¢ -2 1IOE-IZ o 4T08~%a T BeSE+4QR G ZCTE+1S o ZizZE-CL Q ATRE+CZ
” -3 2C0IE-IZ g da2E+02 T.8lCE~C2 O LFTE~LD G 2Cs8-91 Q. 3C6E+CE
-2 =2GE-Zz O 4C1E+Z2 I 2iCE+CE o 1€zg~12 $ 1e4E-01L Q 3CBE+CE
C -2 4CCE+IZ . 423s+C2 2. SC3E+02 ; 123E~-19 0. 1d6£-01 O 2A7E+0Z
} -5 ZogE~IZ2 J. 420E+C2 T 4BCE+02 Q 173E+13 O 13SE-CL 0. =20E+QE
3 QOCO0E-CT g. 116E+C2 3. 423E+02 9 17SE=1D 2. 121E-01! Q. Z12E+0E
C 3 ZCIELIE Q. 312E+02 > ACEE+O2 Q 17ZE+1C 0. 1128E-C1 0 203E+08
o SI0E~IZ Q 408E+G2 3 SCSE+02 T LESE+LD Qo 1202-01 Q ZC3E+Cz
2 =llE~Iz 2 4002+C2 2 3T3E+Q2 2 1=2E~13 2 1135E-01 D 126E+0%
C 2 3CoE+I2 G 3P4E-CE I 3SBE+Q2Z G 1STE+LD T 11T7E-C Q 183E+02
ZO1SCE~TS ¢ 389e+C2 <. 3ESE+G2 S O1T3E+1IS S, 126E-00 0 1S3E+0CZ2
2 1Z0EvC3 Q. 382e+02 G. SFRE+OZ C L&TE+IC 0. 1ZSE-C1 0. 199E+CZ
C J.120E~C3 Q. 378%+C2 Q. 350E+02 D 1a3E+LiQ Q0 1=21E-C1 0. 175E+0=
3 1oCE~C3 Q. 375E+02 T Z48E+C2 Q 13ZE+IC £.122E-01 0 173E+02
7 12CE~23 0. 371E+G2 2 3&BE+02 Q 1ZFE+1D Q. 13ZE-01 Q 184E+0OZ
C 2 2ECE~C2 Q. 36LE+C2 D 4zEzs0Z T LZEE-LD T 1zi1E-QL Q. 218E+CS
o 2izE-TZ 0. 347E-22 o 1CO8E+C3 3 OlEZE+LIC S 4Z4E-Ci 2 3SZ7E+QE
2 2ZzE-CC J. SE4E~Cz S LREE+GZ Q 120810 0 F23E-0C! $. 97BE+DE
C D ZZ3E~I3 0 301E+C2 > 2z262+03 ZL S LIESCH o 1S7E+090 o 143E+07
J 2Z5E~IZ 0, 2T0E+CE J 3T5E+02 S TIE0E+CS 2 243E+C2 O 178E+C*
D O ZEIsE-CI 2 240E+02 Z A03E+C3 C STTE<C? . 33TE+CO J. 200E~CF
. o ZE0E-TE ¢ 197E+C= < 4TIE+CO o 38°FE~CE G ST4E+CC o 2Z3E+C®
3 ZIZ2E-73 J. 144E~02 T ALoE+G3 QO 2CSE+GT J P8FE+CD 0. 253e+CF
7 ZETAE-T3 S, 377E+21 2. 2S3E+03 3. 718e+C2 ¢ 163E+CL C 117E+C®
g o ZIEE-I3 3 5F1E~C1 3 1CeE+GC3 0 ZFzZE+GE G 150E+C: O 4T7E+CE
S 2IEE-IZ 2 3&52+01 2 LIBE+CI > 1ZTE+CE 2 132CE+C1 Q 1S8E~0QZ
IoEZ=lE-IC Q. 2°4E-Ct Z 1FSE+CZ 2 SS1E~CT 2 ez dE+DC 2. SE3E+CT
. T Z2ZE-IC J. 3T0E+C1L I FITOE+GL D =2 lT-TT < 3odE+02 D ZZeE+CT
o Z4AEFTC Q 320E~D: S 4QJE+GL T S1VE=OT Q. 174E+CE 2. 3CBE+O=
J Z2HEFTE 9. 3C1E+C1 T. 125E+01 o 2EFE+QT C &83E-01 0 Z04E+0DE
C D, 248E+C2 J. 289e+01 2 7S0E+0D 0. 225E+0Q7 Q 3486E-Ct 3. 1COE+Q&
J. 2SCE-TS 0. 2B81E+C1 2. 2ECE+00 3. 181E+C7 o 137E-C1 Q. 234E+0S
o 2533E+CZ 2. 271E~01 2 ZSOE+QD 2 123E+CT 0. 168E-01 0. 211E+03Z
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e/20s32

FUNGQEDQ
"4 FLOURD-SULFCNE
TLST ORATIC = 3478
SAMPLE DIMENSIING
, LENGTHE= JI=3S50 WI0TR=C. Q0.71el THICKA=Z, 2R11230 T30 ~AMP=D. 28
POINT By POINT VALUES

TIM CR TwmR QCC FREQ CAMP ING MODULUS LO3S TANG LOES MCRL
. 120E+C32 Q. 251E+02 Q. 3Q00E+Q2 Q. Z20tE+1Q 0. Q1&6E-01 Q. &33E+03
. 1CQE+U3 Q. 244E+Q2 Q. 342E+02 Q. 189E+10 0. 290E-01 0. 529E+08
. BOQE+(Q2 Q. 238E+02 Q. 353E+02 Q. 177E+10 G. 315E~-01 0. 357E+08
. HOQ0E+G2 Q. 230E+Q2 G. 250E+02 Q. 168E+10 0. 2335E-01 Q. 3FEE+QS
. ACOE+C2 Q. 224£+02 C. 215E+02 Q. 1S9E+10 0. 213E-01 Q. 2TPE+QC3
. 2C0E+C2 Q. 220E+02 G. 143E+02 Q. 1535E+10 0. 148E-01 Q. 229E+08
0. QCQE+GO 0. 219E+02 0. 113€e+02 Q. 1S2E+10Q Q. 117E-01 Q. 177E+08
0. 200E+02 Q. 217E+C2 Q. 1Q3E+02 0. 149E+10 0. 108e-01 Q, 152E+08
G. 3Q0E+G2 0. 216E+02 Q. 975E+01 Q. 148E+10 0. 104E-01 Q. 154E+0C3
Q. 200E+CZ 0. 214E+02 Q. 100E+02 Q. 1446E+1Q 0. 108E-01 Q. 138E+08
Q. SO0E+C2 0. 213E+02 0. 103E+02 0. 145E+10Q 0. 112E-01 Q. LH2E+Q3
Q. 100E+CS Q. 213E+02 Q. 105E+02 Q. 143E+10 0. 11SE-01 Q. 14SE+08
Q. 120E+23 0. 211E+Q2 Q. 110E+Q2 0. 142E+10 0. 122E-01 Q. 173E+03
GC. 14CE+C2 0. 21CE+Q2 0. 123E+02 Q. 139E+10 0. 138E-01 Q. 1S3E+08
0. 160E+03 0. 208E+02 0. 130E+02 0. \G7E+10 0. 1S50E-C1 0. 2C5E+CE
5. 180E+C3 Q. 206E£+C2 0. 163E+02 Q. 13SE+10 0. 192E-01 Q. 26CE+0E
0. 200E+23 Q. 209E+02 Q0. 318E+02 0. 138E+10 0. 362E-01 Q. 3COE+QS
0. 213E-+C3 Q. 195E+G2 0. 873E+02 0. 120E+190 0. 114E+C0 Q. A37E+02
C. 218E+G3 2. 181E+G2 0. 106E+Q3 0. 103E+10 0. 1540E+00 0. 156E+09
0. 22CE+C3 0. 172E+02 Q. 113E+03 Q. 93CE+C? 0. 1F0E+QQ Q. 1THE+Q9
2. 222E+CZ 0. 161E+02 Q. 119E+03 Q. B12E+C7 Q. Z2BE+QC Q. 1ZSE+Q?
Q. 223e+C2 0. 150e+02 G. 125E+03 Q. 7CPE+CT g, 274E+00 Q. 1S4E+07
Q. 226E+03 0. 129E+Q2 0. 132E+03 0. 6C6E+Q? 0. ITLE+QQ Q. 204E+0°
Q. 228E+C3 0. 128E+02 Q. 138E+03 Q. 304E+CZ 0. 4Z20E+CQ 0. IL2E+O7
Q. 2T0E+Q3 0. 1135E+C2 Q. 127E+Q3 Q. $Q4E+C? G. 477E+GO Q. 173E+CS
G. 222E+33 0. 102E+C2 0. 116E+03 Q. 21SE+Q? Q. 352E+00 Q. 174E+D7
Q. 224E+C3 0. B74E+Q1 Q. 10SE+03 Q. 225E+G9 Q. LB0E+C0 0. 134E+Q°S
Q. 23LE+C3 Q. 744E+01 0. Q23E+02 0. 1SBE+C? Q. 836E+0Q Q. 132E+Q7
Q. 223E~+C2 Q, 624E+01 Q. 720E+Q2 C. 1O&LE+C® 0. R13E+CC J. SS59E+C32
Q. 240CE+C2 Q. S11E+01 Q. 498E+02 0. 645E+Q8 3. F44E+CT Q. &78E+(2
0. Z42E+CS Q. 422=z+01 0. 320E+G2 Q. ITBE+CE Q. B89E+CO Q. 3ZLE+0T
Q. =224E+23 Q. 3302+01 Q. 150E+C2 0. 197E+(8 0. 7589€+00 0. 1S2E+QR
G, 246E+C3 Q. 28SE+01 Q. 925E+0Q1 2. &43E+Q7T 0. 5&SE+QO Q. Z43E+D7
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SAQE+CT

. 254E+C32
. 360E+C2
. 363E+C3
. 366E+C3
. 363E+0Q32
. 372E+C3
. 374E+0C3

=Rel

PITNGT
DIV -3 = T~
~law w2
S ZZAEIZ
J. 156=+02
TLTEESGE
2. 15%e~C=
Q. 1S&E~-22
¢. 1E3E+c2
0. 180e+02
0. 178g+C2
I A
0. 1732+22
-~ -
'\

D (

100

O

oCooOoo

QOBNOOOCOI

)]s

O000CO0O0O0O00OO0OO

15R2E+02
16&E+02
164E+02

. 162E+02

1S9E+GC2
1S6E+C2
134E-C2
1312+02
148z~02
1434E+02
138=~C2
131E+G2

124E+02
C117E+G2

126E+G2

. 490401
. 463E+01

462E+0Q1

. 441E+C1
. 421E+Q1
. 403E+01
. 391E+Q1
. 377E+01
. 39CE~+0O1 .
. 33FE+01

D Cs (

3O G 0D D e S 6

W 0w Nn-0

2O 0O G

OOGCOCO00O00OOO GGG GG

235C, - 1HR3ITMIMNR16EC

- . . ro
TAamBE NG

=E2E+CL

[
m

i.

P )
t
b A

-
+32

) Qi

1D w4 [4f s

+02
e+C1
+31

N o S S TR

}oon

RS
+ 4+ +
nNoNv]
[ L S

mmmmmplmmim

MO YO
+
(]
(o

1) 13 )

m
4+
O

QCE+O1
775E+01}

. 730E+Q1
. 720E+01

T7IE+O1
S5C0E+01
875E+01

. B7SE+CL

113E+02

. 125E+02

1Z5E+02
130E+02

. 133%€+02

1Z3E+02
123+02
1235+08
11SE+02
113E+02

. 105E+02
. 77SE+Q!
. 350E+0Q1
. 3COE+0Q1

425€+01

. 400E+01
. 373E+0!¢
. 325E+01

S00E+O1
230E+0O1

. 150E+01
. 730E+Q0
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111E+10

-

7O0E+0T

. &A3E+QOF

STRE+0S

451E+409

. P2BE+O8
. Bl1E+08
. 707E+08
. 62SE+08
. I58E+08
. 89FE+08
. 372E+08
. 32IE+08.

0000 OLOOL

OCO00C0000000VOVUOOVOOCVOVOTULOOUOGC AL

= & B2

AMP = 08

CZS TANMNS
118SE-Ct
143E-C1
1E0E-0
1&£CE-01
147E-21
141E-01
142E-01
1Z37E~01
.«

2

f

-4

N
|

(@)

. 1435E-01L

. 143E-01
. 142E-01
. 14ge-01
. 137E-01
. 187E-GL
. 1F1E-OL
. 2I2E-C1
. 276E-01
Z8E-01
. 393e~-01
4S3E-0!
. 492E-01L
. S&1E-D1
. 6C0E-O1
TELE-CY
. BE3E~-0:
F3EBE-C1
. 123E+Q0
. Y2FE+0Q0
. 114E+00
. 96E-01
. 9B85E~-01
. 102E+00
. 103E+00
. 983E-01

972E-01

863E-~01

. 607E-01

. 324E-01

[0

009000_000000OOOOODOOOOOOOOOOO()OOOCIOOOOO-';."I‘!UI"

5/8/8=
RUN3I7Z

= LY b)Y
s (0 ()

. 2Z1E+CE
. 274E4082
. 259E+0%2

ZTIE+CE

. DR4E+0E
. Z44E+03
. 2a3E+CS
. 2Z6E+05
. 22BE+05
. Z21E+CE
. 2Z1E+03
. 22BE+0%
. 235E+02
. ZE7E+CS
. 2B6E+CS
. 336E+GE
. 3&5E+0Z
. 392E+08
. 305E+0S
. 3E9E+3E
. 354E+0E
. 237E+D3
. 331E+0%
. 316E+2E
. 304E+08
. 271E+0%
. 125E+08
. 124E+03
. 536E+CT
. 914E+07

827E+07

. 740E407
. 614E+Q7
. 342E+07

432E+07

. 226E+07
. 1GSE+07
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7/15/32
RUN3&2
THERMID 00
(L/T RATIO = 3.398)
SAMPLE DIMENSIONS
LENGTH=0. 0046350 WIDTH=0. CO9906 THICK=0. 001630 0SC AMP=0. 05
POINT BY POINT YALUES
TIM OR TMF  QCC =REG DAMP ING MCDULUS LOSS TANG  LOSS MODL
=9 120E+03 0. 45UE+02 0. 465E+02 0. 220E+10 0. 112E-01 0. 246E+03
~C. 100E+03  0.449E+02 0. SBSE+02 0. 216E+10 0. 144E-01 0. 311E+08
~0. BOOE+02  0.443E+02 0. 675E+02 0. 210E+10 0. 170E-01 0. 358E+03
-0. 600E+C2 0. 437E+02 0, 638E+02 0. 203E+10 0. 166E-01 0. 338E+08
-0. 400E+02  0.433E+02 0. S3BE+02 0. 200E+10 0. 142E-01 0. 285E+08
=0.200E+02  0.429E+02 0. 478E+02 0. 1946E+10 0. 129-01 0. 253E+08
0. 000E+00  0.42SE+02 0. 435E+02 0 192E+10 0. 12CE-01 0. 230E+08
0.200E+02  0.421E+02  0.425E+02 O, 189E+10 0. 119E-01 0. 225E+08
0. 400E+02  0.415E+02 0. 505E+02 0. 184E+10 0. 146E-01 0. 267E+08
0. 600E+32  0.41GE+02 0. 588E+02 0. 179E+10 0.174E-01 0. 311E+08
0.800E+02  0.400E+02 0. 730E+02 0. 171E+10 0. 227E-01 0. 384E+03
0.100E+03  0.393E+02  0.345E+02 0. 165E+10 0. 278E-01 0. 458E+08
0.120E+03  0.38SE+02 0. 970E+02 0. 158E+10 0. 324E-01 0. 513E+08
0.140E+03  0.374E+02 0. 101E+03 0. 151E+10 0.353E-01 0. 533E+0S
0.150E+03  0.367E+02 0. 101E+03 0. 134E+10 0. 372E-01 0. S34E+08
0.180E+03  0.358E+02 0. 105E+03 0. 137E+10 0.40%E-01 0. 5S5SE+08
0.200E+03  0.339E+02 0. 180E+03 0. 122E+10 D.779E-01 0. 951E+08
0.208E+03  0.318E+02  0.288E+03 0. 108E+10 0. 141E+00 0. 152E+09
0.212E+03  0.299E+02 0. 306E+03 0. 9SOE+09 0. 170E+00 0. 161E+09
0.216E+03  0.270E+02 0. 290E+03 0. 775E+09 0. 197E+00 0. 153E+09
0 220E+03  0.245E+02 0. 276E+03 0. 639E+09 0. 227E+00 0. 145E+09
0.222E+03  0.231E+02 0. 268E+03 0. S67E+00 0. 243E+00 0. 141E+09
0.224E+03 0. 218E+02 0. 254E+03 0. SO3E+00 0. 265E+00 0. 133E+09
0.224E+03 0. 204E+02 0. 236E+03 0. 441E+09 0. 2BOE+00 0. 124E+09
0.228E+03 0. 191E+02  0.212E+03 0. 383E+00 0. 289E+00 0. 111E+09
0.230E+03  0.176E+02 0. 192E+403 0. 304E+09 0.308E+00 0. 100E+09
0.232E+03 0. 162E+02 0. 168E+03 0. D73E+09 0. 319E+00 0. 872E+08
0.234E+03 0. 14BE+02 0. 144E+03 0. D27E+09 0. 327E+00 0. 744E+08
0.236E+03 0. 134E+02 0. 136E+03 0. 187E+09 0. 374E+00 0. 498E+08
0.238E+0G3 0. 123E+02 0. 118E+03 0. 1556400 0. 389E+00 0. 602E+08
3 0.240E+03  0.112E+02 0. 106E+03 C 127E+009 0. 422E+00 0. S36E+03
5 0.242E+03 0. 102E+02 0. 101E+03 0. 106E+09 0. 477E+00 0. S04E+08
11 0.244E+03  0.929E+01 0. 940E+02 0. 859E+08 0. 540E+00 0. 364E+08
3 0.244E+03  0.859E+01  0.B4SE+02 0 724E+08 0. 568E+00 0. 412E+08
1 0. 24BE+03 0. 794E+01 0. 698E+02 0. 610E+08 0. S49E+00 0. 335E+02
3 G.250E+03 0. 744E+01 0. 578E+02 0. S27E+03 0. 518E+00 0. 273E+08
3 0.252E+03  0.704€+01 0. 483E+02 0 465E+03 0. 483E+00 0. 22SE+05
: 0.254E+03 0. 66SE+01 0. 403E+02 0. 408E+0S 0. 451E+00 0. 184E+03
3 0.256E+03 0. 63SE+01 0. 33BE+02 0. 366E+08 0. 415E+00 0. 152E+03
3 0.25BE+03  0.60SE+01  0.2B88E+02 0. 327E+08 0. 390E+0C 0. 127E+05
3 0. 2£25+03 0. 565E+01  0.213E+02 0. 276E+08 0 330E+00 0O 913E+0°
: 0. 286E+03 0. 526E+01 0. 158E+02 0. 231E+03 0. 2B2E+05 0. 652E+07
i 9. 270E-G3  0.496E+01 0. 120E+02 0. 198E+028 O 242E+00 0. 479E+07
i 0. 274E+03 0. 472E+01 0. 92SE+01 0. 174E+03 0. 20SE+00 0. 357E+0~
% 0.278E+02  0.453E+01 0. 700E+01 0 1S4E+08 0 170E+00 0. 261E+07
3 0. 283E+02 0. 428E+01 0. SOOE+0!1 0. 130E+03 0. 136E+00 0 177E+0~
3 0.28BE+C3Z 0. 404E+01 0. 250E+01 0. 111E-08 0. 751E-01 O B83&E+06
2
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L 120E-TL
i

100E~2C

. 8CLE~+CZ
. eCOE+CZ
. 4COE+CZ
. 2C0E+C2
. QOOE+QO
. 2L0E+C2

4Q0E+22

. 143E+03

16Q0E~23
180E~C2
200E+C3
2Z0E+C 3
230E+C3
=2608+C3
280E+C3

. ZE8E~CZ

Pl Tl P W
=2Yab+ls

AF4E+O2

. AREE+T2

298E+13

P,
. 3C0RA4-T2

=
S02E+23

. 3Q4E+23

2CeE+C2

. SCBE+GS
. 310E+33
. 312E+C3
C313E+C3
. 316E+C3
. 318E+03

320E+C3
22E+063

. 324E+073
. 32BE+Q3
. 330E+C3
. 332E+C3

ZHFR200C 1HR@300C

=}

TIs3E5C

ocNoNeNoNoNeNoNoNoNoRpNoNoNosRoRNeNeNoNeNoNaNoRoRoNsNoNoNoNoNdRseNoloNoNoloNoNoNoNoReNa)

WIDTH

POINT BY PQINT

CC FREG
. 30FE+C2
. 307=+C2
. 300E+C2
. 293E+02
. 291E+C2
. 2B&z+(C2
. 28%E+02
283=+02
2E0E+02
280E+02
. 278E+02
. 277E+G2
. 27TE+C2
. 274E+02
. 272e+02
. 270E+02
. RWETE+C2
26 E+02
. 2592402
25SE+02
. 246E+G2
. 2302+02
. 210E+G2
. 190E+C2
. 173E+02
. 160E+G2
. 144E+C2
. 13Gz+C2
. 1146E+02
. 1002+02
. 8702+01
750E+01
. 6S0E+01
. S70E+01
. 510E+01
. 4793+01
. 43CE+01
. 400€+01
. 380E+01
. 3502+01
. 340E+01
. 33CE+01

AMPLE TIM
=0

RS e S R

RS S SEa A SR S

OCO0OQCO00000O000CUOCCTOOOUOOO0O00D0O000VDOVOCOCOLOCOOCUVLOOO

156

SEZm e 8 A
7/7/8<
RUN444
(/T RATIO = 4 aile
105
G20 THICA=C0. OC1Z=2C 0SC AMP=0 1T
VALUZS
TAMP ING MODULUS LOS5 TANG LGSZ MCDo
=GBE+03 Q0 18DE+1s 0. 619E-01 0. 115E+0O~
213E+03 0. 183E+190 Q. 560E-01 Q. 103E+07
. 190E+03 G 175E+10 0 521E-0: Q F1I3E+0E
172E+03 0. 16FE+10 0 488E-01 Q B26E+CE
. 165E+Q3 0. 165E+10 0. 4B0E-C1 Q. 791E+02
157E+03 0. 1&61E+10 O 369E-0Q1 0. 733E+02
. 148E+03 0. 157E+190 0. 454E-01 0. 713E+Q2
. 142E+03 J. 155E+190 0. 341E~0O1 0 6&84E+0Q8
137E+03 Q. 153E+10 Q. 433E-01 0 6&CE+CE
140E+03 0. 151E+10 0. 44S5E-01 Q. 674E+08
140E+03 0. 130E+10 0. 447E-01 0. 672E+C2
. 142E+03 Q0. 14%E+10 0. 454E-C1 O &420E+(8
142E+03 0. 147E+10 0. 463E-C1 0 &6B1E+08
. 143E+03 0. 145&+10 0. 471E-01 0 6BJE+0R
. 138E+03 0. 143E+10 Q. 443E-01 0. 562E+08
. 130E+03 0. 141E+10 0 343E-01 0 623E+083
. 127E+03 0. 135E+10 0. 451E-01 0. 611E+08
. 124E+03 0. 133E+19D 0. 446E-01 D. SY3E+08
. 122E+03 0. 129E+10 0 451E-01 0. 583E+C3
. 114E+03 0 126E+10 0. 43&6E-01 0. 548E+08
. 123E+03 0.117E+10 0. 504E-01 Q 590E+02
. 141E+03 QO 102E+10 0 &659E-CL 0. &73E+03
. 173E+03 Q 8S0E+0° 0 97CE-0O1 0. 824E+082
. 197E+03 Q. 693E+C? 0. 135E+00 0 F39E+083
. 227E-03 Q. SEAE+T° O 184E+{QQ 0. 1CBE+0C?
261E+03 Q. 483E+0Q° 0. 252E+00 QO 123E+92°
. 2F3E+C3 Q 404E+Q° Q. 341E+00 O 13BE+Q°
320E+03 QO 31i8E+0° 0. 46F9E+CC 0 1349E+0<
. 32BE+0D3 0 2S1E+GR 0. 623E+D0 0 156E+C”
. 345E+03 Q. 183E+0% 2 8357E+CO Q. LS7E+C?
. 341E+03 0. 136E+0Q° O 112E+01L O 152E+07
. 322E+03 Q. ?75E+08 0. 142E+0Q1 Q. 13FE+C?
. 2BIE+03 0. 706E+08 Q0. 169E+0! Q. 120E+0"7
244E+03 Q. 513E+0RB 0. 1B6E+01 0 959E-+0Z
. 195E+03 0. 3B8E+0C8 0. 1B6E+0O1 0 723E+083
. 149E+03 Q. 312E+C8 0 167E+01 0. 520E+0CB
. 110E+03 Q. 242E+C8 0. 148E+01 0. 357E+03
B10E+02 0. 193E+08 0. 126E+01 0. 242E+C3
. 398E+02 0. 162E+08 0. 103E+01 0. 167E+C3
. 323E+0Q2 0. 120E+08 0. 653E+00 0. 7E21E+07
. @43E+02 0. 106E+08 0. 520E+00 0. 5S2E+07
. 175E+02 0. 931E+07 0. 398E+00Q Q. 371E+07




\J

L
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TIM CR
-,
-2.
-Q.
. ACCE~<3
. AQCE~C3
. 2CCE+CdE
. CQOE+CQ
. 200E~C2
. 4COE~-Q2
. @0QE+C2
. 800E+0Z
. 100E+C3

F 173

0OOOOOOQO_C)CJOOOOOOOSDOOOOOC'

0000000000000000090

R
L1208-C3
L1OQE+CS
3C0E~Ca

20E+Q3

. 130E-Q3
. 1=0E+Q3
. 18CE+23
. 200E+C3
s 220E+03
. 24QE~C3
. 256E+C3

s 2&6E+C3

274E=-03

. 28CE+13

286E+03

. 2%0E~Q3
. 294E+QG

298e+03

. 3Q2E~-A3
. 306E+C23

3CS8E+C3
31CE+Q3

. 312E~03

314E+Q3

. 3146E-C3
. 318E+Q3
. 320E+C3
. 32E+C3
. 324E+Q3
. 326E+03
. 328E+03
. 330E+Q3
. 332E+03
. 334E+03
. 33&6E+Q3
. 338E+03
. 340E+Q3
. 342E+Q3
. 344E+Q3
. 346€+03

248E-1C

(MX3QJ)

{HR@3SOF ZHRA47IF

SAMPLE DIMENSIINS
LENGTHaS. 304330 WIDTH=Q, 010140 THICK=Q. 0C1830 C3C AMP=Q. 10

POINT BY POINT VALUES

QCT ~EEQ

247E+QQ

. 333=+02
. 313E+02
. $Q4E+02
. 497E+C2
. 486E+02
. 477E+Q2
. 468E+Q2
. 457E+QZ
Q. 441E-QQ
Q. 423E+C2
Q. 418E+02
Q. 408E+02
Q. 393%€+02
Q. 384E+Q2
0. 3752+02
0. 3&ée+02
Q. 3SE+VL
Q. SSSE+0L
Q. 319e+02
Q. 301E+02
0. 284E+C2
Q. 245E+02
0. 2302+02
0. 23SE+Q2
0. 2IEH0Z
0. 2082+02
Q. 190E+QQ
Q. 173E+-02
Q.
o)
Q
0
Q
o]
Q
0
Q
0
Q
Q
Q
o]
Q
0
0
0
o]
Q
Q

1632+02

. 1%522+02
. 141E+Q2
. 1308+02
. 120E+Q2
. 109E+Q2
. F9%E+QL
. 907E+Q1
. B45E+Q1
. 78ZE+QL
. 721E+01
. &70=+01
. 628E+01
. S79E+Q".
. 339E+Q1L
. S00E+Q1
. 47CE+O1
. 44CE+01
.410E+QL
. 3g5e~+q1
. 3%3E~-OL

“

CAMPING

'-.

Q. 33SE+Q3
Q. 4Q02E+Q3
Q. 4Q46E+Q3
0. 3S4E+0T
Q. Z02E+Q3
Q.
0
e
Q
Q
Q

281E+Q3

. R63E+Q3
. @b3E+03
. @64E+Q3
. S09E+Q2
. 3SE+Q3
Q. 369E+03
Q. 382E+Q3
Q. 385E+03
Q. 373E+03
Q. 33SE+03
0. 344E+Q3
Q. 320E+Q3
Q. 294E+Q3
Q. 300E+03
0. 34%9€+03
Q. 361E+03
0. 378E+Q3
Q. 344E+Q3
Q. 336E+0Q3
C. 331E+Q3
Q. 3RIE+O3
Q. 309€+03
0. 283E+03
0.
Q
o]
Q
°]
o]
Q
o]
0
0
o]
0
Q
o]
0
o}
Q
0
o
Q

254E+0Q3

. 241E+Q3
. 213E+Q3
. 186E+Q3
. 136E+Q3
. 130E+Q3
. 107E+03
. 9S8E+OR
. 743E+02
. 63BE+Q2
. 3QIE+C2
. 43CE+02

33BE+Q2

. *88E+02
. 233E+02
. 18CE+Q2
. 143E+Q2
. 108E+02
. 77SE+01
. S0O0E+Q1

2SCE+C!L

157

(L/T RATIC =

MCDULUS

0.

Q.

2QIE+10
209E+10Q

Q. 198E+1Q
Q. 189E+10
Q. 182E+10Q
Q. 174E+10Q
Q. 1&48E+1Q
0. 152E+10
Q. 1S4E+~L0
Q. L43E+10
Q. 13TE+10
0. 129€E+10
Q. 123E+10Q
Q. L13E+10
0. 110E+19
0. 10SE+10
0. F9SE+Q9
0. 91 LE+Q9
Q. S3FE+Q°
Q. 744E+Q9
Q. L&E8E+Q?
Q. 39TE+Q?
0. S20E+Q%
Q. 457E+Q°
0.
Q
Q
Q
Q
o]
0
o]
Q
Q
Q
0
0
0
o]
o]
Q
o}
o}
Q
Q
Q
Q

4Q6E+Q7

. 360E+Q°?
. 313E+Q°
. 26AE+QT
. @14E+Q9
. 191E+Q°
. 166E+0Q°
. 144E+Q°
. 121E+Q9
. 101E+09
. B4QE+C8
. 687E+C8
. 564E+08
. 483E+Q8
. 408E+Q8
. 34QE+Q8
. 87E+08
. 2446E+08
. 202E+C8

165E+08

. 14CE+Q3
. 118E+C8
. 979€+Q7
0. 79QE+Q7
Q.

Q. 49ZE~C7

SE+Q7

-

00009000000000000000000000000090000000090000000000

088 TANG
. 276E-01
. 3SEE-0!
. 37%E-QL
. 34TE~-Q!
. 3C3E~0O1
. 293E-Q1
. 289E-Q1
. 298E-01
. 313E-01
S 393%E-Q!L
477E-01
. 322E-01
. 369E-Q1

. 613E-01
. b2ZE-O1

. 61701
. 630E-01L

. 441E-C1
. 439E-01

732E-01
. 9%31E-01

. 117€+C0
. 132E+GO
- 137E+Q0
. 1S0E+QQ
. 166E+00
. 187E+00
s 211E+QC
. @37E+Q0
. @47E+QO

. 26QE+Q0

. 266E+00
. Z7E+0Q
. 271E+00
. 248E+00C
. 248E+Q0
. 288E+00
. 26&E+QQ
. 298E+CC
. 249€+Q0
. 238E+Q0
. 22TE+Q0
. 213E+Q0C
. 199E+QQ
. 179E+Q0

140E+00

. 138E+QQ
. 114E+CQ

. B20E-01
483%E-C1

3. 4700

9/7/8a
RUN430

LOSS MODL

Q. 6Q9E+Q3
Q. 736E+08
Q. 74ZE+Q8
0. 6351E+08
Q. SE3E+CS
Q. S14E+Q8
Q. 48SE+Q8
Q. 481E+(C8
Q. 483E+Q8
Q. S4SE+Q8
0. 644E+Q8
0. &74E+08
0. 498E+C8
Q. 703E+08
Q. 682E+Q8
Q. 649E+Q3
Q. 627E+C8
Q. 38SE+C8
Q. 336E+08
Q. 346E+08
Q. 83SE+QS
Q. 433E+0S
Q. 687E+08
Q. 423E+08
Q.
Q
0
Q
0
o]
2
Q
Q
Q
Q
0
Q
Q
0
Q
Q
Q
0
o]
Q
0
o]
0
Q
0

509E+08

. &QOE+QS8
. S87E+Q8
. 3S7E+O8
. SCBE+Q8
. 472E+C3
1 430E+CE
. 382E+08
. 328E+08
. &74E+QS
. 2ZTE+CE
. 184E+Q3
. l&SE+08
. 128E+Q8
. 105E+08
. 8446£+07
. &81E+07
. SS4E+Q7
. 421E+Q7
. 33EE+-Q7
. 249E+07
. 189€+Q7
. 13SE+Q7
. FO4E+QS
. 34ASE+Q&

2EFE+CE




2 il = R Oy o R S P I T TR OV ER BT o SRy iy, R S AR Tl S PR
9/7/82
, RUN42E
CARBI7TANZ SILOXANE W/! 3 PPH DICUMYL RPEROXIDE
r (L/T RATIO = 4 941"
i SAMPLE DIMENSIONS
LENGTH=I TCA3S0 WILTH=0. 005750 THICK=D. 001280 CSC AaMFr=0 12
-
POINT Br POINT VALUES
TIM OR TF OCC FREG DAMP ING MODULUS LOSS TANG L0355 MGou
-0. 12CE+C2 0. B2IE+C2 O 15F9E+02 O S33E+10 O 303E-0! 0 F2SE+O3
r -0 1G00E~-23 2. 311E+02 0 229E+03  J. 2148+12 0 &13E-01i 0. 123E+07
-0. 800E+I2 Q. 297E+Q02 0 2WJFE+O3 0. 196E+1D Q. 8T4E-01 C 1ZR2E+07
-0. 40E+CZ 0. 280E+02 O 1&0E+03 O 176E+10 0 SOSE-0O1 0. BBLE+0R
C -0 440E+02 0. 266E+Q2 0. 13SE+03 0. 158E+10 0 472E-01 0. 747E+08
: -0. 26Q0E+C2 0. 252E+02 0. 123E+03 0 142E+10 0. 477E-01 0. &76E+02
) -0. 120E+02 0. 237E+02 0. 136E+03 0. 125E+10 0. 596E-01 0. 747E+08
C -0. 400E+C1 0.221E+02 0 149E+03 0. 109E+10 0, 755E-01 0. B22E+0&
O 200E+C: 0. 20SE+02 O 1S3E+03 O F27E+0S 0 908E-01 0. BA2E+0S
G. 6COE+C 1 0 191E+02 5. 155E+03 0. 80SE+0%? O 106E+00 QD 331E+02
( 0. 100E+C2 0. 173E+02 O 156E+03 0O £99E+Q7 0 122E+00 0. RS3E+0£
N O 1340E-32 0. 16BE+02 0. {55E+03 0. 618E+0% 0. 137E+00 0 B44E+03
D 140E+C2 0. 155E+02 0 1S1E+03 Q. S24E+09 0 156E+00 0. 817E+CR
C 0. 180E+02 0. 144E+02 0O 145E+03 0. 4S5=E+0% 0. 172E+00 0. 7855+0%
, 0. 200E+02 0. 136E+02 0. 141E+03 0. 303E+09 0. 183E+00 0 757E+0%
0. 240E+CZ 0. 1Z2E+02 0 129E+03 9 31°E+0% O 21s8E+00 0. 589E+0Z
' 0. 260E+C2 0. 1138+02 O 122E+03 3 ITiLE+DS O 23FE+0D 0. 46E+03
J. 2B0E+C2 0. 93SE+01 s 103E+03 0. 1B3E+0° C. 292E+00 O 32SE+02
J. 300E+22 Q. B14E+01 C. B63E+02 O 1Z4E+0S 0 321E+00 J 427E+03
C O 320E~22 0. 761E+0t Q 770E+02 O 117E+QS 0. 329E+090 0. 384E~0F
. J 34QE~C2 O 710E+01 0 &$5E+02 O FFLE+0S 0 34ZE+00 0. 340E+02
J. 300E-22 0. 611E+01 Q0 S43E+02 O 7C2E+CE 0. L0E+00 0 2S3E+02
- O 380E+32 0. 578E+01 0. 46BE+02 0. 41Z2E+038 Q. 348E+Q0 0. 213E+03
; D 4CQE+22 0. SS1E+01 D 41SE+02 O S45E+08 0. 339E+00 0. 185E+0%
0 420E+GCZ 0. 493E+01 Q. 34BE+02 0O 408E+08 0. 3S5E+00 Q. 145E+08
C 0 430E+CZ 0. 431E+01 0 260E+02 0. 2B0E+03 0. 347E+D0 0O 972E+07
. D 450E+T2 0. 400E-+01 O 248E+02 O 22ZE+CS D 384E+00 Q. 8S1E«CT
O 4BQ0E+C2 Q. 379&+01 Q. 235E+02 O 183E+08 O J0LE+00 Q. 7S0E+0"
1. ( J 3Z0E+22 0. 359E+01 O 218E+02 0. 1S2E+08 0. 419E+00 D. 636E+0™
0 540E-D2 0. 3323=+01 D 198E+02 0. 118E+CS C. 430E+00 0. SO09E+07
0 SeQE+72 0. 329E+01 Q. 17SE+02 0. 105E+08 0 4Q2E+00 0. 422E+07 ~
C 0. SBOE+02 0. 316E+01! 0. 163E+02 0. 871E+07 0. 403E+00 0O 3S1E+0C~
0. b20E+02 0. 309E+01 0. 140E+02 Q. 767E+07 0. 363E+00 0. 279E+0T
: O 6&0E+C2 0. 300E+01 0. 118E+02 0. L4&E+07 0. 324E+00 0. 209E+07
1N 0. 680E+02 0. 28%E+01 0 103E+02 0. 498E+07 0. 305E+00 0. 1S2E+0~
E Q0 720E+02 0. 279g+01 0 8S0E+01 0. 369E+07 0. 271E+00 O 100E+07
I 0. 740E+C2 0. 275£+01 0. 750E+01 Q. 323E+07 0. 246E+00 0. 794E+00
e 0.780E+C2 0. 269FE+01 0. S7SE+01 0. 247E+07 0 197E+0D O 488E+0&
. 0. 840E+02. 0. 264E+01 0. 375E+01 0. 187E+07 0. 134E+00 0. 280E+06
0. B&OE+C2 0. 259E+01 0. 225E+01 0. 129E+07 0. 833E-01 0. 107E+0¢&
2 C
O
20
= 158
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i Ry - LA I G TR T i T R R R R LA Sl TR R IRRAR Ao — - - -
2
3
N 9/7/82
e RUNS40
N P1TA0 AIEN1GOHRG2S0C
¢ (L/T RATIO = 4 &&9°
SAMPLE DIMENSIIONS
N LEMETH=. 105350 WIDTH=0 0351C0 THICK=0 001360 C2C AMP=0 12
C\
= POINT BY 2CINT YALUSS
2 C
TIm OR TP QCC FREG TAMP ING MODULLS LG5S TANG  LDSS MODL
N -0 120E-C3 0. 2BYE+02 O 100E+03 O 187E+10 O 297E-01 O SSSE+03
C -0 100E-C2 O 278402 O 10ZE+03 O 173E+10 O 327E-01 0. S6&E+02
3 -3 2CCE+32 0. 26%E+C2 0O 102E+03 0. 162E+10 0. 353E-01 O STIE+03
-3, S00E+C2 0. 263£+02 0. F10E+02 0. 1S5E+10 0. 327E-01 O SOSE+08
e -3 300E+C2 O.259E+02 0. 790E+02 0. 1S0E+10 0. Z92E-01 0. 43SE+08
-J. 200E+C2 0. 2S56E+02 0O 670E+02 0 146E+10 0. 254E-01 0. 371E+08
u D. OGCE+CO 0. 25SE+02 O S5S50E+02 0. 1438+10 0. 210E-01 0. 305E+08
C 0. 20CE+C2 0. 254E+02 O 430E+02 O 144E+10 0. 185E-01 O 238E+08
4 O S0CE-CZ 0 253E+02 0. 3¢3E+02 0 143E+10 0. 131E-01 O 201E+03
5 A00E+C2 0 2S1E+C2 O 3&3E+02 0. 141E+10 0. 183E-01 0. 201E+08
s C D 3Q0E+0Z O 2SOE+C2 O 2S3E+02 0. 120E+10 0. 144E-0: 0. 201E+08
0. 1COE+C3 0. 249E+02 © 370E+02 0. 138E+10 0. 148E-01 0. 205E+08
s 0 120E~C2 0. 24SE+02 O 385E+02 0. 137E+10 0. 154E-01  O. 213E+403
C D 140E+C3 0. 2446E+02 O 413E+02 0. 13SE+10 0 169E-01 0. 228E+08
2 0 1c0E+C2 O 244E+02 C. S43E+02 0. 123E+10 0. 226E-01 0. 300E+03
0 1BOE+23  0.227E+02 0. 106£+02 0. 115E+10 0. 511E-01 O S87E+08
2 C 2 1R4E+C3 0. 213S+02 0O 149E+03 0. 101E+10 0. 813E-01 0. B21E+08
: 9. 1BBE-0Z 0. 185E+02 0. 228E+023 0. 791E+09 O. 158E+00 0. 125E+09
s 0. 1S0E+C2 0. 168E+02 0. 287E+03 0. 423E+09 0. 2S2E+00 0. 157E+0%
C 0. 192E+«03 O 148E+02 O 346E+03 0. 477E+0% O 3S4E+00 0. 1SBE+09
. 3 194E+C2 O 114E+02 0O 3SFE+03 O 291E+0° O F14E+00 O 208E+0%
S 195E+C3 0. 7SGE+01 0 307E+02 0. 116E+GS O 132E+01 O 1S3E+0?
5 C 3 198E+03 0. SODE+01 0O 149E+03 0. 424E+08 O 14BE+01 0. 628E+08
‘ ) TCCE~C3E 0. 369E+01 0. 420E+02 0. 1&9E+08 0. 113E+01 0. 191E+08
. J 202E-C3 0. 2946E+C1 O 21BE+02 0. SS9E+07 0. 614E+00  O. 3&¢BE+07
. C
2
s C
.
C
3
G
2
C
:
:C
]
G
L)
159
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10/29/
i FLNSS2
1T31 alfl 100 HRE AT 1% C
‘osT RATIOD = 5. 2482
SAMPLE DIMENSIONS
L SN ITR=D I0ni3C WIDTH=C. 002460 THICK=D 20121l 030 AmP=0. 10
POINT By PCINT VALUES

SR TME OCC FREG TAMP ING cOLLUS LOSS TANS oSS MODL
 1Z0E-CZ2 0. 253E+02 0. 7&3E+02 _202E+10 Q. 264E-0! STSE+03
\ooE+s3 0. 24FE+02  O. 815E+02 0. 188E+10 0. 326E-01 O S14E+08
 SCOE+GZ 0. 2428+02 O FOSE+02 0O 17BE+10 0. 259E-01 . SZ1E+03
| LCeE+CD O 237E+02 0. S&0E+02 0. 1TOE+1D 0. 248E-01!  121E+08
N 2COE-C2 G 233402 0. 3&3E+02 0. 123E+1C O 212E-0C1 . 348E+08
5 200E+02 Q. 230£+C2 0. 39SE+02 0. 16Q0E+1T 0. 187E-0l . 259E+08
3 S0OE+S0 0. 2289E+02 Q. 348E+02 0. 157E+10 0. 166E-CI . 2&1E+08
5 200E+02 0. 225E+02 0. 313E+02 0. 195E+10 0. 132E-01 . 233E+08
S 100E+CZ 0. 204E+02  G. 293E+02 0. 1S2E+1C 0. (25E-O! . 2Z0E+08
0 4G0E+G2  O.223E+02 0. 250E+02 0. 1S0E+10 0. 145E-01 . 218E+08
0 SCCE+c2 0. 222E+02 0. 2B0E+02 0. 149E+10 0. 141E-01 . 210E+08
0 100E+03 0.21F£+02 0. 273E+02 0. 14SE+10 0. 141E-0! . 20SE+08
0. 120E+A3 0. 214E+02 0. 293E+02 0. 142E+10 0. 155E-01 . 220E+08
5 140E+33 0. 212E+02 0. 333E+02 0. 137E+10 0. 183E-0! . 2S1E+08
5 1{SSE+C3 0. 202E+02 0. 423E+02 0. 123E+10 0. 257E-01 . 317E+08
0 168E~C2 0. 191E+02 0. 470E+02  ©. 11Q0E+13 0. 319E-01 . 3S1E+08
4 1SGE+C3 0. 1BOE+02 G, 47SE+02 0. §78E+09 0. 51SE-01 . SCAE+08
3 134E-C3 0. 171E+02 6. t01E+03 0. B79E+09  O. 333E-01 . TSOE+08
o +39E-03 0. 156E+02 0. 200E+03 0. 723E+0% <. 20SE+00 . 138E+0°
5 1S0E-C3 0. 142E+02 0. Z30E+03 0. $02E+0%¥  C IZFIE+OC . 1T7E+09
3 132853 0. 124E+Q2 . ©. 2B3E+O3 0. 453E+CT O, $I5E+Q0 . 2CTE+09
3 134Eec3 0. 993T+01 2. 293E+03 0. 2EHE+0T . TIBE+GT ;. 2C3E+0T
a4 1SsEec3 0. 768E+01 0. 2Z0E+03  © 163JE+0S 0. F2LE+00 . 1SOE+09
o 1SBE+33 0. 632E+01 0. 14CE+03 0O 10Q4E+0% 0 S28E+QQ . SC2E+08
5 IZCTE+n3 0. S4SE+0! 0. 848BE+02 O TZ3E+03  §. S41E+0Q . 3S1E+03
5 202E+D3 0 494E+01 O 37SE+02  C. 5&0E+0S 0. SE4E+00 . Z1SE+08
5 2CAE-CT 0. 455E+01 0. 238E+02 0. 451E+C8 0. 2B3E+0C . 1Z7E+08
5 ZasE+33 0. 43SE+01 0. 160E+02 O 392E+08 0. 210E+00 0. S23E+07
s m3E-cs O, 416E+01  O. 11BE+02 & I3VE+0E 2 1TOE+CO0 0. STAE+OT
L ZioE+C2 O, 400E+01 3. FO0E+O1 DL 303T+C0E 0. 139E+OT 4Z2E+O7
L ZIpE-s3 0 3B4E+01 T TISE+0L G, 2&3F+GS O 1ZZE+OC 0. ITIE+OT
3 224E+4% G 363E+01 0 SISE+CL 4 21SE+C@ 0 SF1E-Qt Q. Zi3E+07
s SoeE+c3 O 3538+01 O 47SE+01 . 1R3E+CE 0. 948E-01 Q. 1S3E+07
A Z22E-c3 0. 334E+0! 0. 3%CE+01 O 1S4E+CE Q. 7YFE-O01 Q. 1IQE+Q7
3 23a-52 0. 324E+0! 2. ZCOE+01 O 123E+Q2 O T1O0E-0T Q. T28E+06
i 234E-ST O, 31SE+01 0. 2TSE+01 O 11&E+0€ I oBTE~CY Q. SCOE+0S
A 280E-:2 0. 304E+C1 O 2ISE+01  ©. 9S0E+0T 0. oJSE-01 O STSE+0s
& SA2E-c= 0. 296E+01 . ZCOE+O01 . .E14E+0T 0 SABSE-01 0. 340E+06
o DAmE-5T O 2\GE+LD1 2 1ZBE+01  Q &33E+07 O 373E-01 O II0E+06
4 213€-73 G 27SE+0L 3 TSOE+00 O 441E+CT 0. 244E-01 O 1CBE+06
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1i/2/782
RUNS84
P1700 AGEDSOOHRSE@300C
(L/T RATIO = 7. 135)
SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 0064640 THICK=0, 000890 CSC AMP=Q0. 10
POINT BY POINT VALUES

TIM QR TMP 0CC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
~0. 120E+02 0. 134E+02 C. 175e+02 0. 170E+10 C. 242E-01 C. 412E+08
=0. 1C0E+C3 0. 13CE+02 Q. 1BBE+02 0. 160E+10 0. 276£-01 0 440E+08
-0. 800OE+02 0. 125E+02 0. 158E+02 0. 147E+10 0. 251E-01 0. 3&£8E+08
=0. 600E+02 0. 122E+02 0. 125e+02 0. 140E+10 0. 208E-01 0. 292E+08
=0. 300E+02 0. 120E+02 J. 105e+02 0. 135E+10 0. 181E-01 0. 245E+08
-0. 200E+02 0. 118E+02 0. 970E+01 0. 131E+10 0. 172E-01 0. 226E+08
0. 000E+0Q0 0. 117e+02 0. 850E+01 0. 129E+10 0. 153E-01 0. 198E+C8
0. 200E+02 0. 1146E+02 Q. 675E+01 0 127E+10 0. 124E-01 0. 157E+083
0. 400E+02 0. 114&E+02 0. 625E+01 O 127E+10 0. 115e-01 0. 145E+08
0. 600E+Q2 0. 115e+02 0. 575E+01 0. 1=23E+10 0. 107E~-01 0. 134E+03
0. BOOE+Q2 0. 114E+02 0. 500E+01 0. 122E+10 0.113E-01 0. 139E+08
0. 100E+03 0. 113e+02 J. S75E+01 0. 120E+10 0. 111E-01 0. 133E+08
0. 120E+03 0. 113e+02 0. S73E+01 0. 120E+10 Q.111E-01 0. 133E+08
0. 13QE+Q3 0. 112E+02 0. 57SE+01 0. 118E+10 0. 113E-01 0. 133E+u3
0. 1.0E+03 0. 111E+Q2 0. 875E+01 O 114E+10 0. 177E-01 0. 202E+08
0. 176E+03 0. 105E+02 0. 145E+02 0 10ZE+10 Q. 326E-01 Q. 3C3E+CSE
0. 188E+(03 0. 990e+01 0. 620E+02 0. F02E+09 0. 157E+00Q 0. 142E+0G
0. 192E+C3 0. 893=+01 0. t02E+03 0. 722E+09 0. 316E+00 0. 228E+09
Q. 194E+Q3 0. 776E+01 0. 112E+03 0. S31E+09 0. 462E+00 0. 2446E+09
0. {95E+Q3 0. 628E+01 0. 993E+02 Q 327E+0% 0. 625E+00 0 204E+0%9
0 198E+03 0. S14E+01 Q. 69BE+02 0. 199E+0° Q. 655E+00Q 0. 130E+0%
0. 200E+03 D. 43SE+01 0. 440E+C2 0. 126E+07 G. S77E+0Q0 0. 725E+03
0. 202E+C3 0. 375E+01 0. 280E+02 0. 779E+08 0. 494E+00 Q. 385E+03
0. 204E+03 0. 334E+01 C. 190E+02 Q. 493E+03 Q. 422e+00 Q. 208E+08
0. 206E+03 Q. 315&+01 0. 150E+02 0. 373E+08 0. 375E+00 0. 140E+08
0. 2CBE+43 0. 303e+01 0. 145E+02 0. 297E+08 0. 3F3E+0C 0. 117E+08
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FUNS73
ATTRZ, Ial  100MRE @ 3007
(L/7T RATIZ = 4. 071
SAMPLE DIMENSISNS
LENSTH=2 20s315C WIDTH=0. 0Ce380 THICA=D SCLIel C=0 AamP=C 10
POINT BY PCINT VALUES

TiM QR TWF 3CC FREQ DAMP ING MODULLS LC8E Tarlis 83 MODL
-3 1220E-G3G 0 2BlE+Q2 0. 126E+03 0 147E+10 J. 2Q4E-01 T STBE+08
-0 1COE+(3 0. 27SE+02 0. 100E+03 0 13CE+1C 0 327E-O! 0 4+0E+08
-0 BQOE+(2 0 26FE+02 Q 713E+02 2 134E+10 0. 2a4E-0: 0 527E+08
-0, A00E~C2 0. 26SE+02 0. 6GOE+02 2 130E+10 C F13E-01 0 ZTLE+0B
-0 4OOE+’ 0 261E+02 Q. SE3E+0R 0 126E+1C 2 2ClE-OL C ZL4E+08
-G, 2CCE~T 0 &98E+C2 0. 480E+02 0 123E+1C 0 179e-Ct 0 ZZ0E+08B
v OOvE*uu 0. 254E+02 0 363E+0Q2 0 12Ce+10 0 177E-01 0 ZiZE+08
G. 2CGCE+C2 0. 252e+02 0. 460E+02 0. 118E+10 Q 130E-01! 0 ZlI1E+08
0. 40CE+O=2 0. 251E+02 0. 365E+02 0. 116E+10 S 154E-01 0. Z13E+08
0. 600E+C2 0. 249E+02 0. 468BE+02 0. 113E+1C 0. iIBBE-O! 0. 213E+03
. BOOE~+C2 0. 248E+02 0. 473E+02 0. 113E+1C w 191E-01 O ZL7E+OB
0. 100E+C3 0. 246E+02 0. 470E+02 0. 112E+10 0. 192E-01 0 216E+08
0. 120E+C3 0. 24S5E+02 0. 473E+02 0. 111E+10 0 174E-0Q1 0. 217E+08
Q 140E+Z32 0. 245E+02 O 475E+02 0. 111E+1D Q. 196E-0C1 0 Z1BE+0B
C 140E~C3 0. 245E+02 0. 4735E+02 0O 111E+10 0 196E-C1 0 218E+08
0. 180E+C3 0 24TE+C2 0. 477E+02 O 11iE+1C 0. 197E-01 Q. 219E+08
0. 200E-CC2 0 243E+C2 0 489E+02 0. 111E+1¢C 0. 202E~-C1t O Z24E+08
0. 22CE+C3 0 24SE+02 0. S74E+02 O 111E+1C 0 237e-01 0. 2=3E+08B
. 240E+C3 0. 243E+02 0. 702E+02 C 111E+10 0 2°CE-0! T ZZ2E+08
o 2&80E-I3 0 244E+02 ¢ 103E+03 2 115E+LT 2 azsE-0L 0 470E+QOS
> ETEESTS 0. 227E+02 Q. 133E+03 Q. FTiE+0F 2 TEeTE-QL 0 TIE+02
Z 2TBE~IC 0. 205E+G2 0. 204E+403 O TTEE+CE 2 121E+CO C SZ8E+D8
G Z2BOE-C2 O 193e+02 9 zZO2E+C3 0 ABRZE+CS C 1Z2E+30 C I1BE+CSE
2 =282E+C3 0 178k +-C2 0O 188E+03 Q. E23E+CF 0 147E+00C & RTBE08
Q. 284E-2C G 1463E-C2 G. 177E+03 J. 4S3E+0S T 1s2E~+OC J. TFRE+08
T 2B&E+T3 0. 133E+02 0 182E+03 Q IZSE+CT o 1=3E*OO 0 317Z+08
0 28EE~I3 Q 141E+02 0. 199E+03 G 2SRE+0F D 24%E+Q 2. ST3E+C3
o 29CE~LZ Q 13CE+02 0 Z17E+03 0. ZCon +G% O.SIBE*U 0 STOE+03
o 29ZE-IZ ¢ 119E+C2 O ZIBE+03 o ZSIE+QR T 2IZE+DC ¢ LI1E+OR
G 294E-C2 O 1032+02 0. 228E+03 G 1BRE+C® QO SZCE+CE 0 =E7E+QZ
0 2F6E~L3 B864E+C1 o 2C7E+03 g 12BE+O® 3 AGBE+CC 2 SA0E+OB
0 2582+C32 0 718E+01 . 148E+C3 O 347E+08 = SO7E+OU Z o24E+03
D 300E-CC o S597E+01 o LZDE+03 S SS3E+C2 S 2EZZE+C s 4=0E+08
. 3CZE~C3 Z SC7E+O1 2. 7TIE+OQ2 C. 36TE+QE 2 ”AcE*C“ T 2TAE+0S
3. 3C4E-72 0. 456E+01 O 4°3e+0=2 D3 ZTSE+CE 2 ZEeTECO 3 1c1lE403
2 306E~IC D 4C6E+QL 0 290E+02 Q. 193E+CE O STEESCT 2 BA5E+O”
0. 2C8E+03 C 37&£E+01 C 155E+02 G 1S0E+CE 0. 27ZE+GC 0 SC7E+OT
5. 310E~-C3 Q. 34%c+01 Q &Z5E+01L 0 1135+C8 G 1Z7E-QD T IT4E+Q7
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] RUNS7S
% ASTREL 260 AGED SOOHR@300C
% (L/T RATIO =  3.528)
5 : SAMPLE DIMENSIONS
5 : LENGTH=0. 006350 WIDTH=0. 005010 THICK=0. 001800 03C AMP=0. 10
¥ POINT BY POINT VALUES
[
r TIM OR TMP  OCC FREG DAMPING MODULUS LOSS TANG  LDOSS MODL
E -0. 120E+03 0. 33SE+02 0. 240E+03 0. 176E+10 0. 530E-01 0. 921E+03
3 -0.100E+03 0. 322E+02 0. 245E+03 0. 162E+10 0. 586E-01 0. 951E+083
. -0. 800E+02 0. 314E+02 0. 191E+03 0. 155E+10 0. 479E-0! O. 740E+03
-~ -0. 600E+02 0. 310E+02 0. 162E+03 0. 150E+10 0. 420E-01 0. 629E+08
4 -0. 400E+02 0. 30S5E+02 0. 137E+03 0. 146E+10 0. 365E-01 0. 522E+03
. - -0. 200E+02 0. 3032+02 0. 120E+03 0. 143E+10 0. 326E-01 0. 464E+083
(g 0. O0OE+00  0.297E+02 0. 107E+03 0. 14CE+10 0. 296E~01 0. 413E+03
¥ 0. 200E+02 0. 297E+02 0. 950E+02 0. 133E+10 0. 267E-01 0. 363E+08
! 3 0. 400E+02  0.294E+02 0. 86BE+02 0. 135E+10 0. 249E-01 O 334E+08
I 0. 600E+02  0.2935+02 0. B14E+02 0. 134E+10 0.235E-01 0. 315E+03
'3 0. 80OE+02  0.292E+02 0. 787E+02 0. 133E+10  0.228E-01 0. 305E+03
¥ 0.100E+03  0.291E+02 0. 787E+02 0. 132E+10  0.230E-01i 0. 305E+0S3
] 0. 120E+03  0.288E+02 0. 787E+02 0. 130E+10 0. 235E-01 0. 305E+08
< 0.140E+03  0.2B7E+02 0. 729E+02 0. 128E+10 0. 220E-C1 0. 282E+03
% 0. 160E+03  0.28SE+02 0. 694E+02 0. 127E+10 0. 212E-01 Q. 269E+05
3 0. 1B0E+03 0. 2B4E+02 0. 694E+02 0. 126E+10  0.213E-01 0. 269E+08S
5 0. 200E+03 0. 2B84E+02 0. 682E+02 0. 126E+10 0. 209E-01  O. 264E+03
: 0. 220E+03  0.2B3E+02 0. 672E+02 0. 125E+10 0. 208E-01 0. 260E+0R
g . 0. 240E+03 0. 283E+02 0. 772E+02 0. 125E+10 0. 239E-0i 0. 299E+03
0. 260°+03  0.283+02 0. 727E+02 0. 125E+10 0. 287E-01 0. 359E+08
0. 2B0E+03  0.277E+02 0. 147E+03 0. 121E+10 0. 469E-01 0. S48E+08
0. 2B4E+03 0. 263+02 0. 192E+03 0. 108E+10 0. 691E-01 0. 744E+083
3 ; 0. 286E+03 0. 249E+02 0. 235E+03 0. 967E+0%9 0. 939E-01 0. F08E+08
> . 0.2BBE+C3  0.236E+02 0.282E+03 0. 3&8E+09 0. 125E+00 0. 1C9E+03
;3 3 0. 290E+03  0.223e+02 0. 363E+03 0. 77SE+09 0. 180E+00 0. 140E+07
3 3 0. 292E+G3 0. 208Z+02 0. 37SE+03 0. 66YE+09  0.215E+00 O :144E+CT
5 - 0. 294E+03 0. 191E+02 0. 384E+03 0. 567E+0%9 0. 262E+00 O 148E+0%
E 0. 296E+03 0. 176E+02 0. 4'1E+03 0. 478E+09 0. 329E+00 0. 157E+07
1 0. 298E+03 0. 159E+02 0. 430E+03 0. 391E+05 0. 420E+00 0. 164E+02
1 0. 300E+03 0. 141E+02 0. 435E+03 0. 304E+09  O. S40E+00 0. 154E+CS
3 ; 0. 302E+03 0. 123€+02 0. 409E+03 0. 227E+09 0. 673E+00 0. 153E+09
. 3 0. 304E+03 0. 104E+02 0. 349E+03 0. 162E+09 0. 792E+00 0. 128E+0%9
& 3 0. 306E+03 0. 83&E+01 0. 254E+03 0. 100E+09 0. F09E+00 0. 913E+08
] 3 0.308E+03 0. 697E+C1 0. 168E+03 0. 69E+08 0. B56E+00  O. S73E+03
0. 310E+Q3 0. S8EE+01 0. 959E+02 0O 447E+08 0. 6B9E+00 0. 308E+08
i 0. 312E+03 0. 514E+01 0. 497E+02 0. 31FE+08 0. 467E+00 0. {49E+03
' 0. 314E+03 0. 457E+01 0. 217E+02 0. 233E+08 0. 257E+00  O. SSIE+07
I 3 0. 316E+03  0.415E+01 O 134E+02 0. 17S5E+Q8 0. 194E+00  O. 338E+07
| 3 0. 318E+03  0.385E+01 0. 103E+02 0. 137E+08  O. 172E+00 0. 226E+07
' 0. 320E+03 0. 354E+01 0. J05E+0!1 0. 100E+08 0. 179E+00 0. 1SNE4D7
| 0. 322E+03  0.334E+0! 0. 880E+01 0. 789E+07 O 196E+00 O 1S5E+07
. ~ C.324E+03  0.3155+01 0. 4B0E+01 0. 597E+07 0. 170E+G0 Q. 1G2E+07T
| 0. 326E+03 0. 304E+71 0. 505E+01 0. 487E+07 0. 136E+GC O 5482E+0&
0. 328E+03 0. 2B4E+01 0. 330E+01 0. 325E+07 0O 999E-01 0. 325E+0e
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ASTREL 360

TIM OR TMP

lojeevoNe oo NeNoRoRoNo e v RoNooNoNoRoNoRoNo o

. 120E+G3
. 100E+GC3
. BOOE+C2
. 600E+C2
. 400E+Q2
. 200E+02
. OQ0E+0QO
. 200E+02
. 400E+02
. 600E+02
. BOQE+-O2
. 100E+03
. 120E+C3
. 140E+03

160E+03

. 180E+03

200E+G3

. 220E+03
. 240E+C3

260E+03

. 280E+03
. 296E+03
. 300E+C3
. 302E+03
. 304E+C3
. 306E+03
. 308E+Q3
. 310E+(C3
. 312E+03
. 314E+03
. 316E+03

SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 010960 THICK=0. 001190 0OSC AMP=0. 10

POINT BY

QCC FREQ

CO00O0O00O0O0OO0CO0000OCO0OO0CULO0O0O00O0O0DOOCO0O00

. 2B3E+02
. 2798+02
. 277E+02
. 274E+02
. 272E+02
. 269E+02
. 267E+02
. 264E+02
. 262E+02
. 259E+02
. 257E+02
. 254E+02
. 252E+02
. 250E+02
. 2498+02
. 2488+02
. 243E+02
. 247E+02
. 243E+02

241E+Q2

. 234E+02
. 219e+02
. 207E+02
. 184E+02
. 151E+Q2
. 114E+02
. B35E+01
. 678E+01
. 478=+01
. 278E+01
. 252E+01

POINT VALUES

DAMF ING

sRejsloNeoNo oo RoNoNoNoNoNoNoNoRoeRoNoNoNoNoNoNoNoReNoRoNoNo N

. 106E+03
. 100E+03
. 960E+02
. 925E+02
. B98E+Q2
. 877E+02
. B54E+02
. B29E+02
. B05E+02
. 7935E+02
. 788E+02
. 775E+02
. 758E+02
. 733e+02
. 700E+02
. 675E+02

&48E+02

. b46E+02
. 662E+02
. 730E+02
. 104E+03
. 642E+03

P179e+03

. 102E+04
. 971E+03
. 775E+03
. 497E+03
. 293E+03
- 111E+03
. 479E+02
. 432E+01

164

(L/T RATIC

MODULUS

O000000OO0O0OOCO0DO0C0OUCO0UO0OOUDOOCCOOOCOO

. 198E+10
. 192E+10
. 189E+10
. 185E+10
: 132E+10
. 179E+10
. 1756E+10
. 172E+10
. 165E+10
. 165E+10
. 163E+10

159E+1C

. 197E+10
. 154E+10
. 153E+1D
. 152E+10

1S51E+10

. 150E+10
. 146E+10
. 143E+10
. 135E+19D
.118E+10
. 103E+10
. 827E+G?
. D49E+Q9
. 309E+Q°
. 158E+Q7
. 990E+08
. 416E+08
. 399E+07
. 609E+06

L
0
0
0
0
0
0
0
0
0
0
D
0
0
0
0.
0
0
0
0
0
0
0]
0
0
0]
0
0
0
0
0
Q

= 5. 3362

058 TANG
. 329E-01
. 319€-C1
. 311E-01
. 306E-C1
. 302QE-01
. 30Q0E~-01
. 297E-01
. 295e-01
. 291E-01
. 294E~-01
. 294E-01
. 298E-01
. 294E-01
. 290E-01
280E-01
. 272E~01
. 262E-01
. 263E-01
. 277E-01
. 312E-01
473E-01
. A32E+00
. 931E+0Q0
. 747E+0QD
. 106E+01
. 148E+Q1
. 177E+G1
. 158E+01
. 120E+01
. 154E+01
. 168E+00

1i/2/82

RUN&02

LOSS MODL

OOOOOOOOOOOOOOOOUOOQOOOOOOOOOOO

. 651E+08
. 612E+C8
. 5B8BE+08
. S66E+Q8
. 550E+03
. S37E+083
. S23E+08
. S07E+08
. 492E+08
. 486E+08
. 482E+08

74E+08

. 463E+083
. 448E+08
. 428E+03
. 412E+05
. 3F96E+03
. 395E+03
. 404E+03
. d446E+05
. 637E+03
. 321E+05
. 35FE+07
. 818E+07?

583E+0%

. 456E+0°
. 280E+07

157E+02

. 499E+083
. 613E+07
. 102E+C6
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11/2/82
RUNS73
ASTREL 360 100KRS @ 250C
(L/T RATIO = 5. 474)
SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 009310 THICK=0. 001160 05C AMP=0. 10
POINT BY POINT VALUES

TIM OR TMP 0CC FREQ DAMPING MODULUS LOSS TANG LL0SS MODL
-0. 120E+03 Q. 297E+02 0. 202E+03 0. 281E+10 0. 560E-01 0. 1S7E+09
-0. 100E+Q3 Q. 290e+C2 0. 153E+03 0. 264E+10 Q. 450E-01 0. 119E+09
-0. 800E+02 0. 282+02 0. 110E+03 0. 250E+190 0. 3343E-01 0. 358E+08
-Q. 600E+02 0. 275e+02 0. 843e+02 0. 237E+10 0. 276E£-01 0. 435E+08
-0, 4COE+Q2 0. 271E+02 0. 758E+02 0. 230E+10 0. 256E-01 0 589E+03
-Q. 200E+02 0. 263+02 0. 693E+02 0. 225E+10 0. 239€-01 0. 537E+08
0. O00E+00 0. 26SE+02 0. 668E+02 0. 220E+10 0. 235E-01 0. S19E+08
0. 200E+Q2 0. 263=+02 Q. 66BE+02 0. 217E+10 0. 240E-01 0. S19E+08
0. 400E+02 0. 262E+02 0. 638E+02 Q. 215E+10 0. 238e-01 0. S11E+08
0. 600E+Q2 0. 261E+02 Q. 643E+02 0. 213E+10 0. 234E-01 0. 499E+08
0. 800E+02 0. 2552+02 0. 625E+02 0. 210E+10 0. 231E-01 0. 486E+08
0. 100E+03 Q. 253+02 0. 603E+02 0. 209E+10 0. 224E-01 0. 468BE+08
G. 120E+Q3 Q. 257e+02 0. 583E+02 0. 207E+10 0. 219e-01 0. 453E+08
0. 140E+03 0. 256E+02 Q. S6BE+02 0. 203E+10Q 0. 215e-01 0. 441E+08
0. 160E+03 0. 254E+02 0. 560E+02 0. 202E+10 0. 216E-01 0. 425E+08
0. 1BOE+03 0. 253=+02 Q. 350E+02 0. 200E+10 0. 213E-01 0. 427E+0S
0. 200E+C3 0. 251E+02 0. SS50E+02 0. 1G7E+10 0. 217E-01 0. 427E+08
0. 220E+03 0. 250E+02 0. 535E+02 0. 195E+10 0. 221g-01 0. 431E+08
0. 240E+03 0. 243E+02 0. SSBE+02 0. 193E+10 0. 22SE-01 0. 433E+08
0. 260E+03 0. 243=+02 0. S7S5E+02 0. 183E+10 0. 241E-0! 0. 446E+08
0. 270E+43 0. 227E+02 0. 68CE+02 0. 165E+10 0. 320e-01 0. 5327E+08
0. 278E+03 0. 217E+02 0. 141E+03 0. 147E+10 0. 743E-01 0. 109E+0%
0. 2B84E+03 0. 203=+02 0. 326E+03 0. 129E+10 0. 196E+00 0. 252E+03
0. 290E+03 0. 192E+02 0. SB&E+03 0. 113E+10 0. 394E+00 0. 332E+09
0. 292E+03 0. 182z+02 0. 68BE+03 0. 103E+10 0. 516E+00 0. S30E+0%
0. 294E+03 0 164E+C2 0. 7S7E+03 0. 330E+09 0. 6599€+00 0. 580E+07
0. 296E+03 G. 141E+02 Q. 753E+03 0. &06E+09 0. 944E+00 0. S72E+C?
0. 298BE+03 0. 113+02 0. 647E+03 0. 384E+0° 0. 126E+01 0. 483E+C0?
0. 300E+03 0.850+01 0. 447E+03 0. 209E+09 0. 154E+01 0. 321E+0°
0. 302E+03 0. 680=+01 0. 281E+03 0. 127E+09 0. 151E+0! 0. 171{E+0®
0. 304E+Q3 0. 58€E+01 3. 176E+03 Q0. 898E+08 0. 126E+01 0. 114E+07
0. 306E+03 0. 52e£+01 0. 112E+03 0. 686E+08 0. 100E+01 0 687E+08
0. 30BE+(Q3 0. 483E+01 0. 763E+02 Q. SSBE+08 Q. 796E+00 D. 344E+083
0 312E+C3 0. 443£+01 0. 408E+02 0. 443E+08 0. 502E+00 0. 222E+08
0. 316E+03 0. 425£+01 0. 26SE+02 0. 388E+08 0. 358E+00 0. 139E+08
0. 320E+03 0. 4092+01 0. 215E+02 0. 3B3E+08 0 319E+00 0 107E+08
0. 32BE+032 0. 387E+01 0 230E+02 0 284E+08 0. 377E+00 0. 107E+08
0. 3G0E+03 0. 3746E+01 J. 218E+02 0 254E+08 0. 381E+Q0 Q. F6BE+07
0. 332E+03 0. 358e+01 0. 205E+02 0 211E+08 0. 398E+00 C. 837E+07
0. 334E+03 0. 347E+01 0. 188E+(C2 0. {88E+08 0. 385E+0CC 0. 725E+07
0. 336£+C3 0. 326E+01 0. 1&BE+Q2 0. 143E~08 €. 390E+0D Q SEBE+0T
0. 338e+03 0. 306E+01 0. 148E+02 0. 1G3E+08B 0. 390E+00 0. 402E+07
0. 340E+03 0. 285+C1 0. 120E+02 0. 632E+07 Q. 366E+00 0. 2T1E+O7
0. 342E+03 0 267E+01 0. B25E+01 0. 326E+07 0. 286E+C0O 0. 931E+06
0. 344E+03 Q. 255e+01 0. 350E+01 0 119E+G7 0. 133E+00 . 159E+06
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<

ETA 2 e

4
b
7
;

i
g

A

LENZITR=I O
TImM OR TwE
-3 120E~-173
-0 1Q0E~+23
-3 8C0E~CI
- olGE~CZ
-0 4GCOE~C2
-0 ZCCE-2Z
3 OCQE+Z0
G 2COE-CZ
O 4CHE~I2
Q0 &GQCE~CZ
0 BOOE+C2
0 100E~03
0. 120E+03
0 14QE+23
J 180E+03
O 130E+33
O ZOOE+C2
2 ZEZCE+CR
O ZZAE-C
3 DIsE+CT
3 ZEZBE-T2
3. 23CE-I2
RIS et
3 2EZE-CT
J. 2ZAE-CT
O 2344712

TRFR T RIS DAL i D v N R U Y 5w T Sn sy

SAMPLE DIMENZIJNS
=020 WIDTH=0 O2T700 THICZK=C

POINT Br PCINT YALUES
~CC FREG CAMPING MC
Q. B5?E+01 ¢ 9T75E+01 0
0 B27E+01 0 S0OCE+01 O
0. B10E+01 0 300E+01 Q
¢ 797E+01 0 2ET0E+O01 v
Q. 781E+01 0 2C0E+01 O.
G, 772E+01 2 175E+01 ]
0 765E+01 0 15CE+Q1 2
O 7552+C! 0. 125e+01 G
O 746E+01° O 1COE+01 Q
0. 744E+01 0. 750E+CO 0.
0. 744E+Q1 Q. S3CO0E+QO Q.
0. 734E+01 Q. SCOE+00 0
0 734E+01 0. SC0E+00 Q
0. 734E+01 0. SCOE+0QL s
Q. 724E+01 Q. SCOE+0Q <
G. 724E+01 . 730E+00 Q
C 716E+C1 C. 1S0E+O1 o
C 695E+01 0 1GSE+Q2 2
0 657+21 0 2F0E+02 0
D L26E+T1 J. BL0E+C2 2
D 384E-C1 < IS0E+0Z <
J 315E+C! ¢ 4&£SE+0Z =
0 A28E+C1H T 4=QE+Q2 g
2 3E5E+C! C. SE3E+C2 C
. 248e+01 7 143E+0=2 9
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™, o4
L w S

. 732E+1C

EB4E+10

. 653E+10

. S24E+10

S24E+10
S3234E+10
SOBE+1C
S0BE+10
49TE+12
353E+10
4GTE+1LD
JA3E+1D
SITE+1D
HISE~1

1Z2E-12
4875+C

271E+0

10y ase

]

[

35 TANG
IZ8E-01
181E-01
113E-01
PTSE-C2
B12E-0=
7Z7E-0=
536E-C=
S44E-C2
24 3E-Ca
334E-C2
224E-02
. 230E-02
230E-0C2
. 220E-02
237E-02

335e-02

9 -
qlm
<
ra

3

CODO0OVODVLOOOCOO0O0O0CCOUOUOQOTOOOOT
)
D0
)

[y ]

COLOOOO0COUDO000000CVOVOOOT

:0/29/82
RUNG&1LZ

4£15E+08
270E+083
%=7E+08
2&63E+03
3C4E+08
242E+08
i81E+08
iZ21E+08

. 121E+08

1Z1E+08
1Z1E+08

. 120E+C8

120E+C8
ISQPE+CS
Z4FE+09
514C+09
T12E+09
ST2E+C?
STRE+QS
ZZ9E+0Q9
Se9E+09
1-SE+Q7




T S THTY depy TR SRR . T ST N TUSANT AT Ay s DA

®/7/82
RUNS3%
10CHR@250C

Y ™
ZCOOR &3ET

/T RATIC = 2.2035)
ZHMPLE uIN:VSI:PS
~ZhiaTH=2 20eZ3C WIDTH=C 01CJ00 THICK=D 01220 058 amMf=0 10

POINT BY FOINT VALUES

TN IR ThMe OCC FREG TAMPING MODLLUE .C58 TANG LOSE MODL
-0 1Z0E-C3 0 2B1iE+02 QO 130DE+03 Q I99E+10 ‘D 471E-01t 0 F24E+0R2
-2 1C0E~+C3 0 270E+C2 0 148E+C3 0. 183E+10 Q. 3DEE-C! 0 F23E+08
- 300E+IZ2 0. 260E+C2 0 106E+03 0 159E+10 0 387E-01 0. o56E+08
=2 A00E~+I2 0. 255e+02 0 345E+02 Q 1£2E+10 0 324E-~-01 Q. SECE+0B
-2 3C0E~-C2 0 250£+02 Q 715E+02 Q. 187E+10 Q0 ZBIE-O1 0. 4443E+08
=0, 200E~+LC2 0. 246E+02 0 S70E+02 0 152E+1D 0. 234E-01 0. 354E+08
C.ODOE*CC 0. 245E+02 C. S30E+02 0. 130E+10 0. 219E-G1 0 329E+03

0 ZCOE~C2 0. 244E+02 0 490E+02 C. 149E+1C 0. 2034E-01 0. 304E+08E

2 ~UOE+V- C. 243E+02 0 483E+02 0. 148E+10 Q. 202E-01 ¢ 300E+CE2

S BCRE~C2 Q. 2402+02 D) 4GCE+02 0. 144E+10C <. 207E-01 0. 298E+0S5

O 3C00E+L2 0. 242E+G2 QO 480E+02 0. 147E+10 0. 203E-01 0. 298E+08

2. 1COE+CS 0. 240402 0. 435E+02 0. 144E+10 0. 209E-01 0. 301E+C8

3 120E+C3 0. 238=+02 0. 490E+02 0 142E+10 0. 215E-01 0. 3C4E+03

Q. 1A0E~23 0. 234E+02 0. S20E+C2 0. 137E+10 0 Z235E-01 0. 323e+CE

Q 160E+Z3 0. 22£E+02 0. S28E+02 0. 128E+10 0. 256E-01 Q. 327E+03

o 178E+CT 0. 214&+02 C. 565E+02 Q. 114E+10 0. 305E-01 0. 350E+05

0 156E+C3 0. 203e+02 0. 610E+C2 0. 103E+10 0 36BE-01 0. 377E+08

QO 204E+23 0 19JE+02 Q. 630E+02 0. F00E+0% 0. 432E-01 0. 38%9E+0¢E

¢ 20BE+CS 0. 180E+02 0. 540E+02 Q 8O7E+(09 ¢ 488E-01 0. 394E+08

O Z14E-C3 0. 167E+G2 0 121E+03 Q0 493E+0°9 Q 107E+GCO 0. 743E+C8

J. 218E+Z3 Q. 1432+02 0. 185E+03 Q. 343E+G? 0 208E+00 C 113E+0°

O 220E~TC 0. 132e+02 0. 224E+03 0. 428E+GC7 Q 317E+00 Q. 136E+0%

Q. 222E+C32 0 113E+02 0 J57E+03 0. 321E+07 0 479E+00 Q 154E+0°

Q0 224E+CC 3. 915E+C1 0 Z264E+03 0 1?6E+09 0 783E+00 0 154E+0%

=22oE~C3 0 6602+01 0. 213E+03 0. S48E+(C8B 0 121E+01 0. 115E+C”

2 ZEZBE+CS 0. 454E+C1 C. 116E+03 0. 3&6E+08 Q 13%9e+01 0. S10E+08

3 230E~73 0. 346E+C1 0 545E+02 D. 137E+083 0 113E+01 Q0 1&7E+0S

C Z32E~C3 0. Z8Ce+01 0 Z33E+C2 0 434E+07 0 73SE+00 QO 319E+CT
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10/29/82
RUNS44
S0P A3ED 1C0ORRA300C
(L/T RATIO = 2
SAMPLE DIMENESIONS
LENGTH=D 2C2:5C WIDTH=0 GO8090 THICK=0

01710 22T amMF=0 10

POINT BY PZINT VALUES

TIM 2R THP CL FREQ CAMP ING MODULUS LI5S TANG L2558 MODL
-2, LGQE+CC3 C. 352E+Q2 Q. 1S6E+03 C 140E+190 Q. 393E-C1 ¢ SS0E+0S8
-0 BCOE~+Q2 0. 341E+02 O 195E+03 O 131E+10 0 3417E-C1 0. 328E+08
=0, &CRE+CZ 0. 334E+Q2 0. 117=+03 0. 126E+10 0. 261E-01 Q 328BE+08
=0, 4CROE+C2 0. 327E+02 Q. 113=%+03 0. 121E+10C C. 259E-0L Q 3:3E+08
-3, 2C0E+CE 0. 320E+02 0 106E+03 Q 115E+1¢G 2 ZSBE-0Ot Q ZWTE+08
&L O00E+QO Q. 320z+02 Q. iC3E+L 0 115E~10 0. 251E-C! Q. ZERE+CS
G. 200E+C2 0. 314E+02 0. 103E+03 0. 111E+12 0 2&61E-01 Q. ZEFE+08
0. 4C0E+G2 0. 313E+02 0. 103E+03 0. 111E+10 0. Z61E-01 . Z89E+08
3. 60CE+C2 0. 311E+02 G. 103E+03 Q0. 10FE+1Q0 ~ QO 264E-01 0. 2E89E+08
0. BOOE+QZ 0. 310+02 0. 104E+03 0. 109E+10 Q. 266E-01 0. 2°0E+08
0. 1GOE+C3 0. 303E+02 0. 103E+03 0. 107E+10 0 26%E-01 0. 289E+08
0. 12CE+03 0. 307E+02 0. 102E+03 0. 107E+10 0. 267E-01 0. 265E+08
0. 140E+C3 0. 304E+02 0. 995E+02 0. 106E+10 0 263E-01 Q Z79E+08B
0. 160E+23 0. 303E+02 0. 953E+02 0. 103E+10 0 257E-01 0 267E+08
0 180E+C3 0. 293E+02 Q F18E+02 0 100E+10D 0 2S6E-01 Q 2Z57E+408
O ZOCE+QC3 0. 292e+02 0. 890E+02 Q0. 42ZE+0Q7 Q0 2E5E-C1 C. 249E+08
v Z20E+C2 0. 277E+02 0. 133E+03 Q. B&SE+CP Q0 4z8E-01 o 5TDE+08
O 228E+C3 0. 288E+0& 0. 2G3E+03 Q¢ 751E~+0OR 2. 7S46E-CL 0 Seo7E+08
0 22&E+C3 0. 24CE+02 0 2E7E+D3 0 647E+GR O L11E+CO 0 T16E+08
o ZE8E+C3 0. 217E+02 C. 318E+03 Q B27E+0° O l&SE+CT O SEQJE+CSH
2 2EZCE-C3 Q. 193E+02 o S8%E+03 0 42TE+GS o ZE3E+TD > LIBE+0%
S 2E2E-C3 0 170e+02 C 376E+03 O 3=ZCE+0C° 2. F10E+GO <. LI1E+C?
J Z33E~CS Q0 139e+02 O SZSE+03 C. Z13E+0° 2 283E+20 0 136E+0%?
0 ZIHE-C3 0. 102E+0C2 <. 488E+03 0 111E+09 2. L15E+CL 0 LZQE+(QS
0 238BE~CS 0. &654E+0C1 0. =285E+03 QO 416E+03 O l1&6E+01 0 -8%E+08
J 24840E-C3 0 450E+01 0. 114E+03 0. 12CE+03 0 139E+01 0 Z20.7+08
Q. 24ZE+03 0 358=+01 Q. 473E+02 0 756E+07 Q0 R17E+00 Q &%3L+07
o Z44E-+(C3 0. 295e+01 0. 215E+02 0. 318BE+07 Q STBE+00C 0 1R0E+07
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BERSER Y LTy D CUPLNIS S

10/29/82

i RUNSS5S
4§ SOCHRE3COC
- (L/T R&TIO = 3 &3%
. 3 SAMPLE DIMENSIONS
, 1 LENGTH=Y J20=215C WIDTH=0. 007710 THICK=0. 001370 CSC AMP=0 10
. N
% ; POINT BY PGINT VALUES
L 8 i~
E TIM OR TMP  OCC FREG DAMP ING MODULUS LGSS TANG  LOSE MODL
A ] ~0Q. 120E+73 0 27SE+02 0. 860E+02 0. 173E+10 0. 2B2E-01 0. $50E+08
3 = -0 100E+23  0.263E+02 0. 104E+03 0. 159E+10  0.373E-01 0. 593E+08
4 3 -0. BOGE+L2 0. 257E+02 0. 914E+02 0. 152E+10 O 343E-01 O S21E+08
1 -0 &00E+Q2  0.2S2E+02 O 7S7E+02 0. 146E+10 O 296E-01 O 431E+08
3 ~ -0 300E+C2 0. 24%E+02 0. 615E+02 0. 142E+10 O 244E-01 0. 350E+08
2 1 -0 2C0E+J2 0. 246E+02 0. 600E+02 0. 139E+10 0. 246E-0! 0. 341E+08
3 0. OCOE~CC 0. 245E+02 0. 590E+02 0. 138E+10 0. 243E-01 0. 336E+08
. 1 0. 200E+02 0. 244E+02 0. SB0E+02 0. 136E+10 O 243E-01 0. 330E+08
~ 0. 400E+C2 0. 243e+02 0. S63E+02 0. 136E+10  0.236E-01 0. 320E+08
4 0. 4COE+C2 0. 243E+02 0. S88E+02 0. 13SE+10 0. 248E-01 0O 334E+08
“ 0. 800E+C2  0.243E+02 0. 603E+02 0. 135E+10 O 2S4E-01 0. 343E+08
3 0. 100E+03 0. 241E+02 0. 603E+02 0. 133E+10 0. 258E-01 0. 343E+08
3 0. 120E+03 0. 240E+02 0. 610E+02 0. 132E+10 0. 262E-01 0. 347E+08
3 0 140E+03 0. 239E+02 0. 62BE+02 0. 131E+10 0. 272E-01 0. 357E+C8
E 0. 140E+C3  0.23%E+02 0. 635E+02 0. 131E+10 0. 276E-01 0. 3&1E+08
4 0. 180E+C3 0. 238E+02 0. 660E+02 0. 130E+10 O 2BSE-01 0 373E+08
E: 0. 2COE+C3 0. 23RE+02 0. 700E+02 0. 130E+10 0. 306E-01 0. 298E+08
A 0. 220E+03 0. 238E+02 0. 763E+02 0. 130E+10 0. 335E-01 O 424E+08
4 0. 240E+02 0 232E+02 0. 13BE+03 O 124E+10 0O 629E-01 0. 7E2E+08
O 243E+C3 0. 215E+02 0. 257E+03 0. 1C6E+1C 0 138E+00 O 146E+09
0 232E-C3 0. 193E+02 0. 340E+03 0 BS2E+CT 0O Z26E+00 0 1°92E+G9
i 0 254E-73 0 179E+02 0O 3I72E+03 0O T31E+0F G 2ETE+00 0O Z10E+CT
1 0. 256E+03 0 164E+02 0. 390E+03 O &OSE+09? 0O 361E+20 0. 219E+09
3 O I5BE+03 0O 1446E+G2 O 3S8E+03 0 4E3E+0P 0. 448E-0C O 216E+09
3 0 200E+C3 0. 126GE+02  C¢ 3463E+03 0 37CE+Q9? 0. S43E+00 0 2C1E+09
3 0 Z&2E-C3 O 111E+02 0. 316E+03 O 273E+09 0 4632E+00 0. 172E+09
9 0 264E+03 0. 959E+01 Q. 257E+03 0. 19SE+0F 0. 706E+0C O 13ZBE+09
‘. 0 2e6E+C3 0. 814E+01 0 199E+03 O 140E+0F 0 741E+00 O !C3E+0Q9
E. O ZLEE+23 0. 638E+01 0. 14BE+03 0 SCIE+08 0 9C2E+00 O 7I3E+08
3 9. 270E+-C2 O S597E+01 0 107E+403 QO £BoE+02 O 745E+00 O S11E+08
: J. ZT2E+33 0. S19E+01 Q. 76SE+C2 O 482E+08 0 7CSE+OC O ZS0E+0S8
3 . 0 274E+03 0. 460E+01 O S23E+02 O 349E+CS O 624E+00 O Z1B8E+0S3
4 4 0 2THE-C3 0. 409E+01 0. 3655E+02 0. 24SE+038 0. 342E+D0 0. .Z3E+08
E 4 0. 278E-C3 O 367E+01 0 24BE+02 0O 17iE+CS 0 454E+00 O TTBE+07
3 3 Q0 ZE0E-C3 O 336E+01 O 1SBE+02 © 120E+08 O 346E+C0  0O. 215E+CT
4 1 O 2S2E+C3 0. 30&4E+01  §. 97SE+01 O 7SSE+CT C 28BE+00 0 195E+07
f k- 0. 2B4E~-C3 0. 29SE+01 0. SCOE+01 0O 5STE+07 0. 142E+00 0 8S1E+06
3 1 O 2BLE403 O 278E+01 0. 175E+0! O 365E+07 O S5&64E-01 0. 206E+0s
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G R Ty i T SR NIRRT
4 % Adailice

. - s s o oA e =

i

4 10/29/82

q RUNS&0

H TIRLIN 21107 wREL SCOHRE3ZCOC

z (L/T RATIC = 5 248)

5 SAMPLE DIMENSIONS

: LENITH=I 0C:3IS0 WIDTH=0. 01C470 THICK=C C01212 28C AMF=C 10

B POINT BY POINT VALUES

B

% TIM CR TMP  OCC FREG TAMPING  MODULLS LOSS TAnG  LOSE MODL

L -0. 120E+G2 0. 254E+02 G 132E+03  0.213E+10  C.379E-0t 0. SCSE+08

i -0. 11CE+G3 0. 210E+01 0. 1S2E+03 ~-0. 42JE+07 0. 835E+0! -0. 363E+08

& -0 F00E~CZ  0.2B4E+02 0. 164E+03 0. 202E+10 0. 496E-01 Q. 100E+Q9

: -G FCOE-0Z 0. 2B1E+02 O 136E+03  C 194E+1C 0. 427E-01 0. 329E+08

z -0 SCOE+0Z  0.278E+02 0. 118E+03 0. 190E+10 0 377E-01 0. 7146E+08

: ~0. 3C0E~CZ 0. 27SE+02  ©. 10SE+03 0. 186E+10 0. 343E-01 0. 637E+08

: -0 1GOE~T2  G. 273E+02 0. 550E+01 0. 183E+1C 0. 183E-02 0. 335E+07
0. 1COE~C2 0. 270E+02 - G. 920E+02 0. 179E+10 0 313E-01 O S&1E+08
O 3COE~0Z  0.269E+02 O 920E+02 0. 178E+10 0. 315E-01 0. S¢1E+08
$. 3COE-JZ  0.267E+02 0. 920E+02 0. 17SE+10 0. 320E-01 0. S61E+08
0. TOOE~GZ 0. 263E+C2 0. 853E+02 0. 170E+10 0. 30SE-01 0. S19E+08
O.S0CE+02 0. 261E+02 0. 853E+02 0. 167E+10  0.31CE-01 0. 519E+08
0. $10E+03 0. 258E+02 0. 863E+02 O 163E+10  0.322E-01 0. S25E+08
0. IS0E+03  0.255€+02  O.BSOE+02 0. 160E+10 0. 335E-01  O. S26E+08
O 1S0E+C3 0. 252E+02 0. 90SE+02 0. 156E+10  0.353E-01 0. SS1E+08
0. 1TCE+DZ 0. 249E+02 O, 4SCE+01 Q. 1S3E+10 O 179E-CZ Q. 274E+07
O. 1S0E~C3 0. 246E+02 0. 948E+02 0. 149E+1Q 0. 387E-01 0. S7LE+08
0 2:iCE~33  0.243E+02 0. 9S3E+02 0. 14SE+1C Q. 400E-Ci 0. 579E+08
O 330E-02  ©.2398+02  C. 9TJE+02 O 140E+1C 0. 30SE-0! Q. S&BE+08
3.Z30E+:3 0. 236E+02  G. 850E+02 0. 13eE+1d O 397E-0I 2. SA1E+08
3 ZTOE-T3 . 223E+02 O S4SE+02 O 133E+10 O 387E-0L G S1ZE+08
5.ISCE-IZ O 230402 0. TESE+02 O, 130E+1C 0. 3e8E-Ci 0. 2TBE+08
G, 31CE~ 23 0. 22&E+C2 G, 773E+0Z 0. 125E+10 Q 3T4E-OL 0. 2FE+08
3. Z3CE+CT 0. 220E+C2 O E843E+02 0. 11FE+iC O 430E-0 O S11E+08
J. 35CE~32 0. 216E+02 © 22TVE+03 Q. 113E+13 Q. 1Z3EHCO &, 13BE+O9
0. 364E-C3 0. 194E+02 0. SOOE+03 0. 921E+CS O 32BE+00 G, 302E+09
Q. 3zeE-02 0. 1BAE+U2 0. SO6E+03  0.S19E+0°  O. 373E+00 Q. SCSE+09
0. 3&SE-73 0. 17IE+02 Q. 49SE+03 0. 712E+09 0. 418E+00 0. 29BE+0°
3.3TCE-C3 O 1608402 0 4s0E+03 O oZif+0S 0. 223E+CO O ZTOE+O9
5 2TZE-C3 O 1B0E+0Z 0. 413E+03 O I4B3E+0S 0. 454E+0T 0. S4TE4CT
5 ZTAE-23 0. 126E+CZ O 2126403 0. 3436407 0 213400 O 125E+409
0. 38CE~C2 0. 1ZTE+02 O RWAE+03 O 373E+CS O 352E+00 T 132E+09
5. 386E~ST  G. 117E+G2 0. 123403 £, 32SE+0° O 2S9E+0C O 3S41E+08
5. 392E+03 0. 3I0E+02 O S90E+02 O Z8TE+0S O 2C1E+QS  J S7SE408
0. 290E+3Z 0. 104E+0Z  ©. 4F8E+02 O 2SSE«0S 0. 1S9ELQC O 40SE+08
J 4CSE~03E 0. 99LE+C1 D, 5SSE+02 Q. ZZBE+CD 0. 140E+00 0. IZO0E+08
O 4Z2E-23 . FIRS+C1 9 435E+02 0. 19ZE+C9 O 12BE+CT Q. 248E+0S
5. 224E-72 O BAEE~G1 O 36SE+02 0 1£1E+C® O 1ZTE+LOQ O ICSE+0S
o 2I0E~CT G 791E+01 O 3T|E+02 ). 1L0E-05 0. 120E+00 0. 1R2E+408
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RUNS42

TORLIM 42207 AGED 10OHRE3COC

. SINe (L/T RATIO =  5.248)
2 20 SAMPI.E DIMENSIONS
: A LSNITH=. 202330 WIDTH=0. 010120 THICK=0. 001210 CSC aMP=0. 10
a X C
3 T POINT BY POINT VALUES
3
9 =L TiM OR TMF  OCC FREG TAMF ING MOTULLUS LOSS TANGS  LOSS MODL
3 -3, 120E+C3 . 344E+02 O, 190E+03 Q. 304E+10 0. 393E-01 0. 120E+07?
4 -3, L00E+C2 0. 3415402 0. 1F3E+023 0. 2%7E+10 €. 411E~01 O {22E+0%
g -3, BQOE+C2 0. 337E+02 O 16E+03 0. 290E+10 0. 428E-01 O 124E+0%°
3 -0, 2Q0E+C2 0. 334E+02  ©. 200E+03 0. 2B4E+10 0. 343E-01 0. 12£E+0%
3 -0 4Q00E+J2  0.331E+02 0. 203E+03 0. 2B0E+1C 0. 459E-01 . 0. L2BE+0?
9 -3, Z00E+02 0. 328E+02 0. Z06E+03 0. 275E+10 0. 474E-01 0. 130E+0%?
5 D O00E+00 0. 323E+02 0. 210E+03 0. 273E+10 0. 485E-01  O. 133E+09
& 0. 200E+02 0. 326E+02 ©. 213E+03 0. 272E+10 0. 496E-01 0. 135E+09
3 3. 6COE+CZ 0. 324E+02 0. 216E+03 0. 268E+10 0.511E-01 0. 137E+07
; = 0. 400E+Z2 Q. 320E+02 0. 220E+03 0. 242E+10 0. 531E-01 0. 139E+05
e b 0. 300E+32 0. 317E+02 0. 220E+03 0. 2S7E+10 0. S42E-01 0. 139E+0%
' [ Q0. 100E+C3 0. 314E+02 0. 220E+03 0. 2S2E+10 0. 5S52E-01 0. 139E+0%
- b 0. 120E+C3 0. 3108+02 ©. 218E+03 0. 245E+10 0. 561E-01 0. 13BE+07
i e 0. 130E+03 0. 307E+02 0. 211E+03 0. 241E+10 0. 554E-01 0. 133E+07?
S 0. 1e0E+G3 0. 3038+02 0. 207E+03 0. 234E+10 0. 558E-01 0. 121E+09
4 - Q. 1SQ0E+C3 0. 298E+02 0. 204E+03 0. 2246E+10 0. S69E-01 0. 129E+07
e . 0 200E+C2 0. 293E+02 0. 195E+03 0. 218E+10 0. 564E-01 0. 123E+07
i 0. 220E+23 O 2B8E+02 0. 1B2E+03 0. 211E+10 0. 544E-01 0. 11SE+0°
J. 240E+33 0. 2B84E+C2 0. 168E+03  0.205E+10 0. 516E-01 0. 106E+07
0. 250E+03 0. 280E+02 0. 154E+03 0. 199E+10 0. 4B6E-01 0. 948E+03
0. 2380E+03 0. 276E+02 0. 140E+03 0. 1923E+10  0.455E-01 0. 380E+03
0. 300E+C3 0. 271E+02 ©. 128E+03 0. 135E+10 0. 433E-01 0. B05E+03
0. 320E~C3 0. 265E+02 Q. 133E+03 0. 17BE+10 0. 469E~01 0. 83SE+08
0. 322E~03 0. 250E+02 0. 199E+03 0. 1S9E+10 0. 789E-01 0. 12ZSE+07
Q 33BE+CT 0. 232E+02 0. 306E+03 0. 137E+10 0. 140E+00 0. 1?2E+07
0. 344E+C3 0.213Z+02 0. 393E+03 0. 115E+10 0. 2135E+00 0. 244E+07
0. 238E+02 0. 191E+02 0. 439E+03 Q. 917E+0° 0. 299E+C0 0. 2T4E+Q?
0. 3S2E+CZ 0. 17iE+02 0. 442E+03 0. 733E+09 0O 37SE+00 0. 27SE+0?
). ZZ4E+03 0. 159E+02 O 431E+03 0. 83ZE+0% 0. 423E+00 0. 267E+09
0. 3SeE~C3 0. 149E+02 0. 30&E+03 0. 5SSE+09 0. 453E+00 0. 251E+0%?
5. ZSBE+C3 0. 137E+02 0. 373E+03 Q. 467E+09 0. 491E+00 0. 229E+0%
G. 360E+CZ 0. 127E+02 0. 334E+03 0. 300E+0%9 0. S510E+00 0. 204E+09
0. 362E+032 0. 118E+02 0. 292E+03 0. 342E+09 0. 518E+00 0. 177E+0%?
0. T64E+G3 0. 1113+02 0. 24BE+03 0. 2F7E+09 0. S04E+00 0. 150E+0%
0. 306E+CZ 0. 104E+02 0. 210E+03 0. 2&62E+09 0. 481E+00 0. 1Z&E+05
0. 368E+03 0. P6RE+01 0. 174E+03 0. 224E+09 0. 447E+00 0. 105E+0%9
0. 372E+03 0. 88&E+01 0. 125E+03 0. 186E+05 0. 394E+00 0. 734E+08
0. 376E+C3  0.B25E+01 0. 925E+02 0. 160E+09 0. 334E+00 0. 536E+03
0. 380E+03 0. 788E+01 0. 713E+02 0. 143E+09 0. 285E+00 0. 308E+083
0. 3S6E+C3 0. 744E+01 O S23E+02 0. 126E+09 0. 234E+00 0. 255E+018
0. 392E+03 0. 7064E+01 0. 423E+02 0. 112E+09 0. 211E+00 0. 237E+03
0. 404E+03 0. 6468E+01 0. 323E+02 0. 985E+08 0. 179E+00 0. 177E+08
0. 424E+C3 0. b47E+01 0. 255E+02 0.918E+08 0. 151E+00 0. 138BE+08
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- RUN392
B: TIRLIN 2003 T
: | ¢_,T RATIC = 5 292
g S SAMPLE DIMENSIONS
3 ’é LENGTH=: 1C=33C WIDTH=0.01C160 THICK=S. 0C120¢ £8C amMP=0. 05
.o
; < POINT BY POINT VALUES
4 i TIM DF TMF  3CC FREG DAMP ING MCDULLS LOSS TANG  LCSS MODL
H i -0. 1T0E+03 0. 3532402  O. 278E+02 0. 325+10 0. 110E-01 O 359E+08
i 1 -0. 100E+c3 0. 348E+02 0. 393E+02 0. 31SE+10 0. 161E-01 0. SO7E+08
N -0 3COE+02 0. 341E+02 0. SSCE+02 0. GO02E+10 0. 235E-01 0. 710E+08
e 3 ~0. oGOE+C2 0 333E+02 0. 673E+02 O 289E+10 0. 301E-01 0. 368E+03
2| ~0. 300E-02 0. 327E+02 0 66SE+02 QO 279E+1Q 0. 309E-01  O. 362E+08
: A ~0. 200E+52 0. 322E+02 0. 67BE+02 O T70E+10 O 324E-01 0. 37SE+08
: 3 0. D0OE+00  O: 317E+02 0. 71SE+02 0. 262E+10 0. 352E-01 0. 923E+08
3 e 0. 200E+02 0. 312E+02 0. B00E+02 0. 253E+10 0. 408E-01 0. 103E+09
: e 0. 40DE+C2 0. 303S+02 0. 905E+02 0. 247E+10 0. 473E-01 0. 117E+0%9
3 E 0. 6OOE+02 0. 301E+02 0. 103E+03 0. 235E+10 0. 562E-01 O, 132E+0%9
) g 0. BOOE+C2 0. 294E+02 0. 109E+03 0. 224E+10 0. £28BE-01 0. 141E+0°
< - 0. 100E+03  0.287E+02 0. 99SE+02 0. 214E+10 0. 600E-01  O. 128E+09
: | 0. 120E+03 0. 282E+02 0. B6OE+02 0. 206E+10 0. 537E-01 0. 111E+09
e |, 0. 140E+G3 0. 273E+02 0. 740E+02 0. 200E+10 0. 477E-01  O. 953E+08
¢ - 0. 160E+03 0. 274E+02 0. b43E+02- 0. 1F4E+10 0. 4246E-01 0. B27E+08
3 5 0. 1POE+C3 0. 2702+02  ©. 558E+02  ©O. 190E+10 0. 378E-01 0. 71BE+08
1 ;;C 0. 200E+G3 0. 269E+02 0. 475E+02 0. 187€+10 0. 324E-01 0. 512E+08
1 AN 0. 220E~03 0. 264E+02 0. 420E+02 0. 183E+10 0. 2I9SE-01 0. 34LE+08
6 3 O I40E+CZ 0. 261E+02 0O 373E+02 0. 177E+L10 O 27CE-01 0. 479E+08
i 3 O DL0E+03 C 257E+02 O A7OE+02 O 1TIE+10 0. 279E-01 0. ATLE+08
G, 279E~CS 0. 24ZE+02 0. TO3E+02 C 152E+10 0. SFFE-01 O PCIE+08
5. 282E+~03 0. 224E+02  O. 108E+03 Q. 130E+1S O 1QFE+00 0. 139E+09
o, ZESE-C3 0. 21CE+02 0. 12%E+03 0. 113E+15 O 133E+00 0. 174E+09
3. SESE-S3 0. 19iE+02 0. 1&1E+03 O 93TVE+CT O 220E+CC O 2CEE+09
0. 288E+02 0. 165E+02 O i1B2E+03 0. T34E+0CF 0. 216E+00 0. 2E2E+09
J. 290E+03  ©O. 147E+02 0. :91E+03 0. S4TE+0? 0. 431E+00  O. 241E+07
J. 292E+03 0. 122E+02 0. 182E+03 0. 372E+0%9 0. &09E+00 O 227E+09
0. 294E+C3 0. 964E+01  O. {S3E+03 O 2I7E+0S 0. 314E+00 0. :S5E+09
0. 2S5E+33 0. 7S4E+01 O, 110E+03 Q. 133E+CS 0. 953E+00 O 1I2BE+09
J. II[ESCZ 0. SPOE+01 O oFOE+C2 O T3LE+CE O 983E+0D 0 T32EE+08
0. 3G0E~-C3  C. 479E+01 0. 40SE+02 O S4CE+0S 0. 3877E+00  O. 335E+08
5. 302E~23 0. 397E+01 Q. 2256402 Q. 253E+CS  U. 706E+00 O 1TPE+03
5. 20AE-CE 0. 336E+C1 0O 110E+02 Q. 136E+08 0 383E+CO . 654E+07
0 306E~23 0. 267E+01 0. 2S0E+01 3. Z70E+07 0 173E+00 0. 36TE+06
172
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N o) RUNS36&
N TORLON 40COT 100HR@250C
X's) (L/T RATIN = 4.951)
) SAMPLE DIMENSIONS
y LEMGTH=0 0C&350 WIDTH=0. 009960 THICK=0. 001280 OSC AMP=0. 10
©
e i POINT BY POINT VALUES
s :© TIM CR TMP  (CC FREG DAMP ING MODULUS LOSS TANG  LOSS MODL
- , -0. 120E~33 0. 354E+02 0. 139E+03 0. 273E+10 0. 276E~-01 0. 7546E+08
i © -0. 1COE+C3 0. 349E+02 0. 152E+03 0. 2646E+10 0. 309E-01 0. B24E+08
A -0. 800E+02 0.353E+02 0. 157E+03 0. 272E+10 0. 314E-01 0. 854E+08
o g ~-0. 600E+02 0. 350E+02 0. 146E+03 0. 268E+10 0. 396E-01 0. 794E+08
A O -0. 400E+C2 0. 348E+02 0. {35E+03 0. 264E+10  0.277E-01 0. 734E+08
4 - -0. 2C0E+Q2 0. 344E+02 0. 124E+03 0. 259E+10 0. 241E~01 0. 673E+08
# LS. 0. O00E+00 0. 341E+02 0. 130E+03 0. 25SE+10  0.274E-01 0. 704E+08
3 ¥ © 0. 200E+02 0. 339E+02 0. 135E+C3 0. 251E+10  0.292E-01 0. 734E+08
i . 0. 400E+02 0. 338E+02 0. 141E+03 0. 249E+10 Q. 306E-01 0. 764E+08
B e 0. 800E+C2 Q. 336E+02 0. 146E+03 0. 247E+10 0. 321E-01 0. 794E+08
i3 s O Q. 300E+C2 0. 33&E+02 0. 153E+03 0.247E+10 0. 334E-01 0. 828E+08
3 e T Q. 1008+03 Q. 334E+02 0. 158E+03 0. 244E+10  0.351E-01 0. 855E+08
S 0. 120E+03 0. 331E+02 0. 143E+03 0. 240E+10  0.367E-01 0. 882E+08
23 ik C 0. 140E+02 0. 32%E+02 0. 170E+03 0.235E+10 0.393E-01 0. 922E+08
3 E 0. 160E+03  0.324E+02 0. 178E+03 0. 229E+10 0. 420E-01 0. 963E+08
4 A 0. 1B0E+03 0. 320E+02 0. 18SE+03 0. 224E+10 . 448E-01 0. 100E+0?
o e . C Q. 200E+C3 0. 314E+02 0. 193E+03 0. 219E+10 0. 477E-01 0. 104E+09
i 2 C. 220E+C3  0.313s+02 0. 20SE+03 0. 214E+10 0.521E-01 0. 111E+09
i . 0. 240E+C2 0. 3088+02 0. 218E+03 0.207E+10 0. 570E-01 0. 118E+09
N s 0. 260E+03 Q. 3038+02 0. 228E+03 0. 200E+10 0. 617E-01 0. 123E+0?
L . 0. 2B0E+03 0. 295E+02 0. 240E+03 0. 190E+10 0. 684E-01 0. 130E+0?
4 E 0. 300E+C2 0. 2898+02 0. 260E+03 0. 182E+10 0.773E-01 0. 141E+09
3 . O 0. 320E+03 0. 27SE+02 0. 2BSE+03 0. 145E+10 0. 935E-01 0. 1S4E+09
SO 0. 3230E+C3 0. 298E+02 0. 300E+03 0. 145E+10 0. 112E+00 0. 162E+07
T Q. 334E+03  0.2388+02 0. 370E+03 0. 123E+10 0. 163E+00 0. 200E+0%
e ¢ 0. 330E+03 0. 221E+02 0. 43SE+03 0. 106E+10 0. 220E+00 0. 234E+0%
B , 0. 344E+03 0. 199E+02 0. SOOE+03 0. 8S6E+09 0. 314E+00 Q. 269E+Q°
2 i Q. 344E+C3 0. 183E+02 0. 52BE+03 0. 740E+09 0. 382E+00 0. 2B3E+0?
ZEEN'Y 0. 348E+03 0. 171E+02 0. 53SE+03 0. 632E+09 0. 452E+00 0. 2B&E+0%
e ) 0. 350E+03 0. 153E+02  O. 530E+03 0. S32E+09 0. S30E+0C 0. 2BE+09
3 ) 0. 352E+03 0. 143E+02 0. 503E+03 0. 433E+09 0. 614E+00 0. 264E+0%
2 © 0. 354E+03 0. 125E+02 0. 460E+03  0.337E+Q9 0.716E+00 0. 241E+09
e 0. 356E+03 0. 110E+02 0. 398E+03 0. 253E+09 0. 813E+00 0. 206E+0%
- T 0. 3SBE+03 0. 963E+01 0. 32BE+03 0. 190E+09  0.877E+00 0. 167E+09
N o 0. 360E+03 0. 8S0E+01 0, 2635E+03 0. 144E+0% 0. 910E+00 0. 132E+09
§ - T 0. 362E+03 0. 763E+01 0. 205E+03 0. 114E+09  0.874E+00 0. 100E+0Q?
e, 0. 364E+03 0. 683E+01 0. 158E+03 0. F0SE+08 0. 824E+00 0. 748E+08
. © 0. 366E+03 0. 42%E+01 0. 12SE+03 0. 725E+08 0. 794E+00 0. S73E+08
5 ' 0. 3&BE+Q03 0. 57SE+01 0. 9S0E+02 0. S93E+08 0.713E+00 0. 422E+08
< 0. 370E+03 0. 5388+01 0. 7S0E+02 0. SO1E+08 0. 4644E+00 0. 323E+08
i .0 0. 372E+03 0. S13E+01 0. 600E+0Z 0. 443E+08 0. S64E+00 0. 2S1E+08
b 0. 374E+03  0.488E+01 0. 47SE+02 0. 3B8E+08 0. 494E+00 0. 192E+08
i 3 0. 37BE+03 0. 463=+01 0. 325E+02 0. 336E+08 0. 377E+00 0. 127E+08
> © 0. 380E+03  0.433E+01 0. 2S0E+02 0. 286E+08 0. 324E+00 0. 928E+07
2 0. 386E+03 0. 4132+01 0. 150E+02 0. 240E+08 Q. 219E+00 0. S24E+07
B 0. 392E+03 0. 38SE+01 O. 7S0E+01  O. 196&+08 0. 1248+00 0. 24E+07
: O 0. 396E+03 0. 375E+01 Q. SCOE+01 0. 175E+08 0. 882E-01 0. 194E+07
) 0. 408E+03 0. 363E+01 0. 250E+01 0. 154E+08 0. 472E-01 0. 728E+06
lf\
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(L/T RATIC = 5. 473%)

SAMPLE DIMENSIONS
LENGTH=0. 0Cnl50 WIDTH=Q, Q10720 THICK=Q. 00114Q 0SC AMP=Q. 10

POINT BY POQINT VALUES

TiM OR TMP 0CcC FREQ DAMP ING MODULUS LOSS TANG
-0. 120E+Q3 0. 381E+0Q 0. 750E+02 0. 398E+10 0. 130E-01
-0. 1COE~Q3 Q. 373E+02 0. 1Q0E+Q3 0. 38TE+10 Q. 1746E-01
-Q. 80CE+Q2 Q. 367E+Q2 0. 124E+03 Q. 373E+10 Q. 223E-01
-Q. 400E+Q2 0. 364E+Q2 0. 148E+03 Q. 343E+10 0. 277E-01
=Q. 4Q0QE+G2 Q. 3%6E+02 0. 132E+03 0. 347E+1Q Q. 297E-01
=Q. 20QE+CZ 0. 3STE+02 0. 119E+Q3 0. 339E+10 Q. 238E-01
0. QCQE+QQ Q. 342E+02 Q. 113E+Q3 Q. 330E+10 Q. 220E-01
0. 200E+Q2 Q. 34JE+02 0. 122E+Q3 0. 320E+10 0. 258E-01L
Q. 4Q0E+02 Q. 334E+02 0. 132E+Q3 Q. 309E+10 0. 290E-01
- Q. 400E+Q2 0. 3B0E+02 0. 137E+Q3 0. 298E+10 Q. 311E-01
0. B800E+Q2 Q. 321e+02 Q. 14QE+Q3 0. 282E+10 0. 336E-01
0. 100E+Q3 Q. 313E+02 Q. 14Q0E+Q3 0. 271E+10 Q. 349E~0Q1
0. 120E+Q3 0. 310E+02 0. 14Q0E+Q3 Q. 263E+10 Q. 360E-01
0. 140E+03 Q. 303E+02 Q. 137E+Q3 0. 25%E+10 0. 364E-01
Q. 160E+Q3 Q. 30Q0E*Q2 0. 131E+Q3 0. 243E+10 0. 362E-01
0. 180E+Q3 Q. 296E+02 0. 1235E+Q3 0. 239E+10. G. 334E-01
0. 200E+03 Q. VLE+Q2 0. 114E+Q3 0. 2C2E+10 Q. 331801
Q. 220E+Q3 0. 289E+02 0. 103E+Q3 0. 228E+10 Q. 3C7E-0O1
0. 240E+03 0. 2ESE+02 0. 980E+Q2 0. 221E+19Q 0. 259E-01
Q. 260E+Q3 0. 281£+02 0. 9B83E+02 0. 213E+10 0. 309E-01L
0. 280E+Q3 0. 27&E+02 Q. 120E+Q03 Q. 207E+10 Q. 369E-01
0. 2962+33 0. 293E+Q2 0. 280E+Q3 Q. 181E+10 C. 104E+QQ
Q. 300E+C3 0. €44E+Q2 Q. 384E+03 Q. 162E+10 Q. 150E+QQ
2. 204E+03 Q. 220E+02 Q. SC2E+03 Q. 131E+10 Q. 23BE+QQ
Q. 3C&E+C3 0. 206E+Q2 0. 340E+Q3 0. 113E+10 Q. 314E+00
0. 308E+G3 Q. 188E+02 0. 538E+03 Q. 958E+0? Q. 376E+CQ
0. 310E+03 0. 171E+Q2 Q. 303E+Q3 Q. 791E+C? Q. 4256E+00
0 312E+Q3 0. 131E+02 0. 432E+03 0. 611E+Q9 Q. 44%9E+CQ
0. 313E+CQ8 0. 13SE+C2 0. 348E+03 Q. 484E+Q° 0. 473E+00Q
0. 316E+C3 0. 1218+02 Q. 277E+03 Q. 38LE+OT Q. 368E+Q0
Q. 31BE~C3 0. 110E+02 0. 221E+Q3 Q. 314E+0° Q. $3ZE+CO
Q. 320E+Q3 0. 984E+Q1 0. 181E+Q3 C. 24%E+07 Q. 463E+0QQ
C. 3Z2E+T3 0. 894E+01 Q. 131E+Q3 0. 203E+09 Q. 467E+QQ
Q. 324E+23 0. 839E+QLl. Q. i2&E+03 Q. 175E+C? 0. 4432E+00
Q0. S24E-C3 0. 788E+01 9. 108E+03 Q. 1S3E+Q7 Q. 331E+Q0
Q. 328E+Q3 Q. 7175+01 C. ?1BE+Q2 0. 123E+Q? 0. 430E+0QQ
Q. 330E+G3 0. &69E+C1 Q. 733E+Q2 Q. 105E+Q9 0. 317E+00
0. 3G2E+Q3 0. 619E+Q!L Q. 440E+0Q2 0. 884E+082 Q. 313E+00
0. 3534E+Q3 0. 5782+01 Q. SS3E+02 Q. 748E+Q8 0. 411E+00
0. 336E+C3 0. S33gE+01 0. 428E+02 C. 623E+08 Q. 353E+C0
0. 33BE+CS 0. 49&6E+01 0. 388E+QR 0. SOBE+Q3 0. 370E+QC
Q. 342E+03 Q. 447E+Q1 Q. TTE+Iz Q. 382E+08 0. 337E+Q0
Q 324E~C3 Q. 424E+01 0. 228E+02 0 Z23E-0Z2 G, S14E+0QC
G 344E-CS 0. 4C4E+Q! 0. 1BBE+Q2 C. 275E+03 D. Z5SE+C0
C. 342E~23 2 389eE+0t Q. 135E+02 0. 24TE+CS 0. 234E+0¢C
2. 3SCE~CS 0. 367E+Q1 & 125E+CZ 2. 203E+QE D 2TOE+QQ
2. 3TZE-TE C. 384E+0L . tQ3E+C2 G, LECE=-CS 0. ZCCE=CT
3. 35338+73 9., 344E+C1 O, TT3E+CL G il=ziz-C3 0. 1sCE+GCO
Q. 336E+C3 0. 334£E+C1 0. 6C0E+Q1L Q. 142E+C3 9. 1G2E+00

174

RIS FRI Op n e irdon s Ly 6 M T WS RN R T IR o RS e i .
S, S T ED A w'ggéﬁww%ﬁmf%ﬁﬂ@ ?fi&;%f?;%%;‘f@\m\&a?){'@:,“‘ﬂ\;ﬁ'r’:r..‘Pl\A‘fﬂ\uv&rw;,Vﬂ;.\y‘w‘;u»:_,",‘lo R ¥ N
.

s o ——— % e

SRR Ro b s Ne e R Ne e i NeReRoE R R EvRoRoRoRoRsRoRuleRe o Ne NoNoNeNeNoNeNoNoNeNoNeoNe NoNoNeNeNe e Wo N gy

10/27/82

RUNS4S

Qss MODL
. S14E+08
. &7BE+Q8
. 841E+08
. 10QE+Q°?
. 103E+09
. 307E+08
. 739E+08
. 827E+08
. 894E+08
. 928E+Q8
. 748E+Q8
. 943E+08
. 74G8E+Q8
. P27E+08
. 8B86E+08
. B44E+0O8
. 7&68E+08

&FBE+08

. 863E+08
. 664E+Q8
. 308E+08
. LEQE+Q°
. 259E+0°
. 33BE+Q?
. 362E+0°
. 360E+Q9
. 337E+Q°
. 2B&E+O%
. 229E+Q9
. 181E+0°
. 1a3E+0Q°
. 113E+Q9
. RA7E+08
. 722E+08
. 4¢2E+03
. 3T1E+08
. 442E+C3

3&46E+08

. 3C7E+03
. 24&E+03
. 198E+03
. 2Z9E+CR2
. 102E+03

TSTE+CT

. oZ8E+C7

L5JE«CT
361207

2TBEGT

. {E7E+O7

T e a3 "
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. 3EGELE 0. 327E+01 G. 475E+01 C. 125E+0G3 Q. L1CE+CO 0. 138E+07
3. 2&0E-C3 0. 31&E+01 0. 325E+0! 0. 107E+03 0. 20%E-0! . B&OE+0S
Q. 362E+53 0. 307E+01 0. 225E+01 0 898E+Q7 0. 394E~-01 0. SZIE+D6
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SAMPLE DIMENSIONS

L/
LENSTH=G, GCa330 WIDTH=Q. Q0P170 THICK=0, 3C!

121C CO2C AMP=Q. 1Q

POINT BY PCINT VALUES

TIM 9R TMF  0OCC FREQ DAMPING  MODULUS LCSS TANG
-, 12CE+C2 0. 329E+02 0. 111E+03 0. 30%E+10 O II3E-0!
-0. 100E+03 0. 324E+02 0. 137E+03 0. 296E+10 0. 323E-01
-0. 8C0E+02 0. 321E+02 0. 1SIE+03 0. 291E+iC 0. 372E-~01
-C. 3G0E+GZ 0. 309E+02 0. 137E+03 0. 261E-10 0. 398E-01
-5. G00E~+32 0. 299E+02 0. 20SE+03 0. 251E+10 0. 568E-0!
-0. J0JE-C2 0.293Z+02 0. 209E+02 0. 241E+1C 2. 603E-O1
0. 000E+00 0. 2B7E+02  G. 203E+03 0. 23IE+1C 0. 10E~O1
0. 2COE+02 0. 2\IE+02 0. L78E+03 0. 23IE+10 0. 3556~01
0. 400E+02 0.277E+02 0. 132E+03 0. 214E+10 0. 489E-01
0. 600E+02 0. 273E+02 0. 136E+03 0. 210E+1Q0  O. 330E-01
0. BOCE-G2 0. 267E+02 0. 1348+03 0. 203E+10 0. 437E-01
0. 100E+03  0.2&6%E+02 0. 1296+03 0. 1$7E+10 0. 437E-01
0. 120E+03 0. 261E+02 0. 123E+03 0. 191E+10 0. 353E-01
0. 18CE~03 0. 2%BE+02 0. 1196+03 0. 187E+10 0. 334E-01
0. 160E+G3 0. 234E+02 0. 112E+03 0. 181E+10 0. 431E-01
0. 180E+03 0. 2%1E+02 0. 103E+03 0. 177E+10 0. 312E-01
0. 200E+03 0. 2496+02 0. 983E+02 0. 173E+10 0. 354E-01
7. 22GE+G3  0.24%E+02 0. 933E+02 0. 1695+10 0. 384E-01
0. 24CE-G3 0. 2435+02 0. 8680E+02 0. 1658+15 Q. 371E-0!
5. 260E+C3 0. 23EE+I2 0. S4IE+02 0. 159E+10 Q. 363E-G1
0. 2SGE~03 0. 233E+02 0. 978E+02  J. 13ZE+12 I, 33&E-31
0. 292E+63 0.220€+02 0. 149E+03 0. 13&E+10 5 THlE-O1
0. 299E+C2 0. 203E+02 0. 233E+03 0. 11TE+1d 9. 138E+00
5. 302E+G3 0. 187E+02 0. 29SE+03  J. 94FE+CS 5. 2LZTE+CO
0. 304E+C2 0. i7SE+02 0. 320E+03 0. 930E~0°  §. 2SGE+00
0. 306E+C3 0. 164E+Q2 0. 3Z6E+03 0. TACE+GS 0. 302E+00
0. 308E+23 0. 132E+02 0. 314E+03 0. 439E+39  C. 3258+00
0. 310E+C2 0. 142E+02 0. 2|/FE+03 0. 5I0E+Q9 0. IITE+OO
0. 31ZE~C3 0. 132\E+02 0. IIVE+03 0. 4TEE=I9 0. 3eaE+E0
0. 314E~532 0. 123E+02 0. 2ZIE+03 0. 412E~0° 0. 3ETE+GO
0.3168~03 0. 11%E+02 0. 174E+03 0. 339E+0S 0. 364E+00
0.318E-03 0. 108E€+02 0. 129E+03 0. 313E+QF 0. 33&6E+00
3. 32033 0. 101E+02 0. 1368+03 0. T73E+09 0. 3Z3E+C0
J.322E-22  C.933E+01 0. 1Z7E+03  C.IZTE+QT 0. ITOE+DS
5. 332E-C2 0. 382T+01 0. L11E+03 0. 2C2E+13° 0§ 33ZE+00
9. 33SE-73 0. 799E+01 0. 343E+02 0. 1&3E-09 0. I2TE~ID
C. 33GE~23 0. 797E+01 G 73BE+02 0. L3BE+S? 0. 31FE+00
9.333E+03 Q. 697E+01 0. STEE+02  ©. 1I0E+Q% 0 294400
$.333E+C2 0. 444E+01 0. 360E+02 0. 999E+05 0. I7TE+T0
D. Z42E-C2 0. $94E+01 I, 3TOE+02  O. 3ZIE+08 0. TIZE+T0
0. 346E+C3 0. $54E+01 0. 3C3E+02 €. 70IE+05 0. T32E+00
5. 2$2E~C3 G. 923T+01 9. 2ZVE+C2 5. £CTE+0S O, 20TE~CO
0. 3:E~T2 0. 39SE+0L 0. iSRE+0Z 0. SI0E+GE 0. 19TE+OC
3 3E0E-1T O ATSEwOT 0. 123E+02 2. 363E+GE 0. 173IT+00
3 3e4E-13 0. 44&E=C1 J 1I3E+02 3 ISNE-C3 2 1TAEOR
3. ZssE-13 0. 418E+C: 3 1I%E+02 o 3I0E-33 C LTSE-CO
3 OITIE-II 3. 397E-C1 5. 12SE+02 2 STEZ-C3. D 1sSE«D:
S.37aB-CI 0. 3B3E-0r 0 SEQELQY ¢ 241E-23 3. 1i3E-00
2. 3TIZ-CT Q. 3e4E+401 Q. ATIEHIL 9. 200E+0S 3. 1I8E-I0
176
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RUNJI&3

35 MODL

. TT1E+Q8
. ?34E+08
. 108E+Q°
. 1Z0E+09
. 143E+C?
. 13&6E+09
. 141E+09
. L124E+Q9
. 103E+0°
. 943E+08

F29E+08

. 399E+08
. 867E+C8

=7E+08

. 773E+0S

SOE+08

. S84E+Q8
. 348E+Q8
. £11E+08
. SE7E+Q8
. =78E-G3
. 1C3E+Q°
. L51E~Q?
. IOIE+Q?
. 220E+C?
. SZJE+O?
. 213E+09

1?7E+09

. 173E+Q?

. 1T1E~CS

I1E+Q°
12E+GS

- -

£32+03

15E+03
34E+03

. FE2E+Q2

S33E+Q2

. ZTIE+0S
. 21SE+Q8
. 17CE+0B

LZ5E+CS

. VT3E+QS
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10/29/82
RUN&1L9

£ UP JO-% I0I0 PRESSED 8-12-£1

£

= (L.'T RATIC = 7. &31)

g SAMPLE DIMENZTIONS

- LENGTH=D 2C2350 WIDTH=C 011430 THICK=2 4CO83C IS0 ANMF=0. 10

- PGINT BY POINT VALUES

g N Tim OR THF O0CC FREG CAMP ING MoDULLUS 088 TARNG LCSE MODL

E: =3, 120E~+{3 0. 229E+02 Q. AF35E+02 Q. 363E+1IC Q. 330E-C1 0. 120E+Q9

e -D. 1CGE+GS 0. 2256E+02 0 3E5E+02 0. 357E+12 0. 234E-01 0. 336E+N8

g e -0. 8CUE~C2 0. 224E+02 0 a463E+02 0. 349E+10 Q. 22BE-01! 0. 797E+08

gk -3, ACOE+CE 0 219e+02 9. 420E+02 Q. 33CZE+1C ¢ Z17e-01 0. T23E+08

SN =3, 4Q0E+C2 0. 217E+02 2 413E+02 Q. 326E+10 0. 221E-01 0. 719E+08

i -0, 2CAE~-I2 0. 214E+02 0. 413E+02 Q. 3146E+12 2. 224E-01 Q. 710E+08

% Q. OGOE~CD 0. 211E+Q2 Q. 215E+02 0. 308E+10 Q 232E-01% 0. 714E+08

‘ﬁ 0. 200E+22 0. 208+02 0. 413e+02 0. 299E+10C 0. 238E-01 Q. 709E+08

é 0. 4QCE+C2 0. 205E+02 0. 423E+02 0. 293E+10 2. 258E-01 0. T2EE+08

o 0. 600E+02 Q. 204E+02 0. 438E+02 0. 287E+10 0. 262E-01 0. 752E+08

5 0. BOOE+Q2 0. 202E+02 G. 4435E+0Q2 Q. 283E+10 0. 270E-01 0. 7464E+08B
0. 100E+03 0. 200E+02 0. 453E+02 0. 276E+10 0. 281E-01 Q. 777E+08

© 0. 120E+23 0. 198E+02 0. 363E+02 0. 271E+10 0. 293e-01 0. 794E+08
0. 140E+C3 0. 196E+02 0. 478E+02 Q. 2&3E+172 0. 309e~-01 0. 3Z0E+08
0. 160E+C3 0. 194E+02 0. S00E+02 0. 260E+10 0. 330£-01 0. 858E+08
0. 180E+C3 0. 191E+02 Q. S28E+02 Q. 283E+1Q 0. 358e-01 0. ®CSE+08
0. 2CCE-C3 0. 188E+0C2 Q SEBE+02 . 243E+10 9. 391E-01 9. 3SSE+08
Q. 220E+C3 0. 1B4E+QR2 O SESE+C2 Q. 233E+10 g. 430E-01 0. LOQE+0?
0. 24CE~C3 0. 181iE+02 Q. S5S0E+Q2 Q 22&6E+1T 0. 447E-C1 0. 1C1E+0O%
J. 2&0E-C2 3. 177E+02 <. 375E+Q2 0. 21ZE+LL 2, 457E-C1 Q. ?€3E+08
G, ABOE-C2 9. 173e+02 . SE5E+02 0. 2CEE+FLD 0. 451E-0Q1 0. F48E+0B
0. 30JE~-323 3. 169€+G2 <. SEBE+C2 0. 194E+13 2. 4245E-01L 3. ?S1E+08
{ 3i1BE-TZ C. 157E+Q02 Q A7DE+Q2 Q. 173E+1D 2. 853E-~-C1 0. 114E+09
Q. 320E-C2 0. 149€+02 O B38E+902 Q. 151E+1Q 9. 953E-01 0. 145E+09
G. 330E+CS 0. 131E+Q2 O 1GiE+0Q03 $. 1G5E+190 C. 126E+0C 0. 17CE+G?
G. 333E+C3 0. 13CGE+Q2 0 118E+03 0. 114E+10C Q. 175E+00 Q. 1¥9E+Q9
Q. 338E+23 0. 113+C2 0 137E+Q2 0. 949E+07 0. 240E+00 Q. 228E+09
O, Z40E+C2 0. 113E+02 g 14SE+Q03 0. B47E+0? Q. 283E+00 0. 240E+09
0 Z4AZE~TC 0 106E+Q2 $ 1S1E+03 Q. T4TE+QS 0. 234E+0D Q. 249E+4Q°9
0. 343E+CZ 0. 971E+01 0. 1S4E+03 Q. 62CE+0° Q. 404E+00 0. 2S2E+0°
0. 344E~323 0. 871E+C1 Q. 133E+03 G S1&4E+0Q° 0. S76E+D0 J. 245E+0°
0. 348E+C3 C. BO2E+Q1L 0. 145E+03 Q. 410E+C? C. STHE+OC 0. 228E+D7?
7. ITOE-CS 2. 7G9E+01 D, 121E+QC3 D. 31QE+CT §. 647E+GC Q. 2C1E+O9
O 3S2E+C32 0. 630=+01 Q. 112E+03 O. 235E+CT C. TDIE+CO Q. 1£6E+0?
Q. 334E+C3 C. 551g+01 0. F15E+02 Q. 171E+CQ7 5 TATE+QO 0. 1Z7E+0°
0. 35&E+C3 0. 481E+01 Q. 7CSE+02 2 120E+0°% 9 735E+00 0. FL4E+08
G. 383E+C3 2. 421E+01 . S23E+02 D. 818E+08 2. 7302+00 0. SF7E+0B
G ZACEST3 0. 380E+01 0. 378e+02 J. S@5E+CE 0. 643E+CC O. 3T9E+G8
Q. 362E+C3 D. 33%+01 G 245E+902 0. I7TH/E+CE 9. S73E+OC 0. 216E+(C8
G. 264803 G. 314E+01¢ 2. 173E+02 0 24£2E+0E G. 434E+Q90 0. 114E+08
0. 34LE~-C3 Q. 285+01 { 1C8E+02 C. 1S6E+C2 Q. IZCE+TO Q. 4=8E+Q7
0. 368E+CC 9. 263E+0C1 & STOE+O1 Q. 773E+07 3 1E89E+00 0 1246E+0Q7
178
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-0.
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W &N

COOQOO0OO0OOOOOOO0O 0O

UR JO=N

CR TME
120E+-G3
100E+C3
200E-C=
&ECQE+G2
4QQE+G2

200E+Q2

. QQQE+CO
. 200E+0Q2
. AQ0E+C2
. 80QE+C2
. BOCE+Q2
. 10CE~+QZ
. 120E+03
. 130E+33
. 160E~03
. 18QE+C3
. Z00E+C3
. 22CE+Q3
. 240E+C3
. 2&6CE+C3
. 278E~+O3
. 28CE+CZ
. 2B2E+CZ
. ZBAE403
. ZB&E+C3
. 288BE+QT3
. IEIEXCT
L 2QIE+LT

SF4E+G2

. IFEE+C3
. 298E-+C3
. 300E+C3
. 30ZE+C3
. 304E+03
. 306E+D3
. 308BE+G3,
. 310E+03
. 312E+03
. 314E+03
. 316E+03
. 318E+Q2
. 320E+C3
. 322E+03

nlnt=1e}

e W NS

AGED 100HRRZ5CC

SAMPLE DIMENSIONS

O
Q
o)
G
0
Q
0
Q

OOOOOOOOOO0VOUOOLOOCOUG

(o]

Q

Q

0

0

Q.
Q.
Q.
0.
0.
0.
Q.
Q.
0.
0.

FOINT BY POINT VALUES

CC FREQ

413e+02
408E+02
393E+02
392402
387E+02
3822+02
377E+02

. 372E+02
. 37CE+02
. 365E+02
. 361E+02

357E+Q2
353E+02

. 3492+02
. 345E+02
. 3425+02
. 33FE+02
. 337E+02
. 33SE+O2
. 333E+02
. 315E+02
. 295E+02
. 26FE+02

2437e+02

. 220E+02

193E+02

. 167E+02
. 142E+02

12%e+02
984E+01
811E+01

675E+01-

S572E+01
4902+01
440E+01
399E+01
367E+01
341E+01
317e+01
309E+01
286E+01
28CE+01
-270e+01

OOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOO

DAMP ING

. B00E+02
. $25E+02
. 105E+03
. 119E+03
. 132E+03
. 144E+03
. 157E+03
. 174E+03
. 192E+03
. 209E+03
. 220E+03
. 221E+03
. 214E+03
. 199E+03
. 179E+03
. 158E+03
. 13BE+03
. 121E+03
. 118E+03
. 117E+03
. 245E+03
. 395E+03
. 936E+03
. 610E+03
. 633E+03
. 647E+03

21E+03

. 361E+03
. 471E+03
. 362E+03
. 237E+03
. 173E+03
. 117E+03
. 795E+02
. 995E+02
. 398E+02
. 293E+02
. 210E+02
. 158E+02
. 113e+02
. 77SE+01
. S00E+01
. 275E+01

179

L. 2CaI50 WIDTH=0 Ci10S5S70 THICK=0. QT127

[}

MODULUS

e eNoNeNw

OOOOOOOOOOOOOOOQOOOOOOOOO_OOOOOOOQOOOO

. 2EBE+1I0
. 281E+10
. 268E+10
. 25%E+10
. 25ZE+10

F4SE+10

. 240E+10
. 233E+10
. Z230E+10
. 225E+10

20E+10

. 215E+10
. 210E+10
. 205E+10
. 201E+10
. 197E+10
. 194E+10

191E+10

. 189E+10
. 187E+10
. 1487E+10
. $47E+10
. 121E+10
. 1C3E+10
. B10E+C<%
. 617E+09
. 461E+0O9

331E+09

. 2C2E+0°
. 133E+07
. 101E+09
. 670E+C8
. 460E+08
. 302E+08
. 224E+08
. 163E+08
. 126E+08
. 933E+07
. BEFE+Q7
. S77E+0Q7
. 362E+Q7
. 290E+07
. 197E+07

!

OOOOOOOOOOOOOOOPOOOOOOC)OOQOOOOOOOOOOOOOQOOO

S5 TANG
116E-01

. 13BE-C1
. 164E-01

191E-01

. 21%E-01t
. 246E-01
. 273E-01
. 311E-01
. 348-01
. 388E-01
. 417E-C1
. 428E-~01
. 426E-01
. 405E~01
. 372E-01
. 333e~-01
. 29701

285E-01

. 260E~01
. 262E-01
. 612E-01
. 112E+0D
. 1B4E+00

244E+Q0D

. 334E+00
. 433E+0Q0
. IS2E+QD

589E+00

. S16E+00
. 928E+00
. F66E+00
. 940E+00
. 872E+Q0
. B21E+00
. 711E+00
. 620E+00
. S33E+00
. 458E+00
. 387E+0Q0Q
. 299E+00
. 233E+00
. 1538E+00
. 935&-01

.

)
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?r7/82
RUNS38

~e-
=2

MODL

. 324E+C8
. 3B7E+Q8
. 440E+08
. 496E+08
. S51E+08
. 603E+08
. 6S4E+08
. 727E+08
. BOOE+0RB
. 873E+08
. P17E+08
. 720E+08
. B94E+083
. B31E+08
. 747E+08
. 657E+08
. 373E+08
. 946E+(03
. 491E+08
. 489E+08
. 102E+QR
. L&4E+07

Z23E+D7

. 253E+09
. 270E+Q°
. 247E+0Q°%
. 235E+07
. 228BE+0°?
. 1B9E+0%
. 132E+09
. 976E+08
. G2FE+08
. 401E+08
. 248E+08

159E+08

. 102E+08
. &74E+07
. 427E+07
. 25FE+07
. 172E-+07
. B41E+06
. 459E+06
. 184E+06

- - N
R =t e st o P
o gon o DAY 9 20T LR T, e o BT T




et T Wi sin, oS A T A T
s R R R e S

10/2%9/82
FUNSGS
TWE1EE 478D SOOHRE@3C0C

(LT RETIC = S.

.
W
s

SAMPLE DIMENSIONS
LEMGTH=] 0C&ZS0 WIDTH=0. GOSF80 THICK=0.00118C 0SC AMP=0. 1

O

S S T G A S
) n T T, v i

POINT BY POINT VALUES

ks

4 z' TIiM CR TMP OCC FREG DAMP ING MODULUS LOSE TANG LOZ2E MODL

: 4 -0, 120E+G3 0. 2B3E+Q2 0. 148E+03 0. 248E+190 0. 456E-01 Q. {13E+09

g e -0. 100E+C3 0. 275E+02 0. 150E+03 Q. 235E+10Q 0. 48BE-0O1 Q. 113E+0°

9 - -0, 800E+Q2 0. 272E+02 0. 138E+03 Q. 22BE+1G 0. 464E-01 Q. 106E+Q?

Y 2 ~3. 400E+22 0. 267E+02 0. 116E+03 C. 221iE+10 Q. 402E-0Q1 0. 228E+08
P, -0. 300E+0E 0. 2&63E+02 0. PL3E+02 0. 213E+10 Q. 344E-01 0. 737E+08
o -0. 200E-02 0. 26CE+02 Q. 835E+02 0. 208E+10 0. 313E-O1 0. ©55E+08
3 Q. O0QE-+J0 0. 257E+02 Q. 785E+02 0. 204E+10 0. 295E-01 0. 501E+08
3 0. 200E+G2 Q. 253e+02 0. 730E+02 0. 197E+10 0. 291g-01 C. S74E+08
3 0. 4GQE+Q2 0. 250E+02 0. 783E+02 0. 193E+10 0. 298E~-01 0. 576E+08
- 0. 6Q0E+C2 0. 247E+02 0. 790E+02 0. 188E+10 0. 321E-0¢ 0. 504E+08
A 0. 800E+Q2 0. 244E+02 G. B40E+02 0. \B4E+19 0. 350E-01 Q. £42E+08
3 Q. 100E+03 0. 241E+02 0. B90E+02 0. 179E+10 0. 380E-01¢ 0. 480E+08
&; 0. 120E+03 0. 237E+02 0. 893E+02 C. 173E+10 0. 395E-01 0. 432E+08
ey 0. 140E+03 0. 233E+02 0. 895E+02 0. 167E+10D 0. 392E-01 0. 533E+08
o 0. 160E~03 Q. 229e+02 0. 795E+02 0. 161E+10 0. 376E-01 0. 607E+08
& 0. 180E+C3 0. 224E+02 Q. 723E+02 0. 157E+10 Q. 351E-01 0. SS1E+08
3 G Z0CE+33 0. 223E+02 0. 643E+02 G. 1S3E+1C 0. 321E-01 0. 450E+08
Q. 220E+03 G, 221E+02 0. S73E+G2 Q. 150E+10 Q. 271E-01! Q. 4T7E+08

0. 240E+33 0. 219g+02 0. 310E+02 0. 187E+19D 0. 264E-0: 0. 389E+08

5. B6OE+GS Q. 216E+02 0. 4&SE+02 0. 133E+10 0. 247E-GY Q. ZT5E+CE

0 Z80E+G C. 2ide+02 Q. 4432E+02 C 13BE+10 0. 244E-01 Q. ZT7E+C3

G 3C0E-C3 . 2082+02 0. 493e+02 0. 133E+10 Q Z6ZE-C1 Q. 375E+08

3. 320E+03 0. 204E+02 0. 753E+02 0. 12BE+1( 0. 44%E~Q1 Q. ST3E+Q8

O 33CE+22 0. 193E+Q2 0. 218E+03 Q. 113E+1D 0. t44E+0Q0 0. 153E+09

C. 334E+G3 0. 179g+02 C. 221E+03 0. P30E+0° 0. 227E+00 0. 213E407

0. 33LE+GCI 0. 165E+02 0. 302E+G3 0. 832E+0° 0. 274E+00 C. 228E+09

0. ITBE+C3 0. 154402 0. 323E+03 0. 721E+C9 Q 337E+00 0. 24TE+O?

G 34QE+G3 0. 141E+02 0. 226E+03 0. 604E+0° Q. 4CSE+0Q Q. 243E+0°

0. 342E-G3 0. 127E+02 0. 3G3E+O3 . 483E+C°? 0 4&3E+C0 0 ZZ3E+09

Q. J44E+C3 0. 114E+Q2 C. 232E+03 Q 38FE+Q” 0. 477€+Co 0. 125E+Q7

0. Z46E+Q3 0. 104E+02 0. 189E+03 Q. 3Z0E+D7 O 421E+00 L :1IBE+O?

J. 348BE+G3 Q. 977E+01 Q. 141E+03 Q. 27F9E+09 0 3&LE+00 0. 102E+09

QO 3S0E+03 0. 927E+01 Q. 108E+02 Q. 250E+0° C. 310E+0G G. TT7SE+03

2. 384E~C3 9. 8B1E+01 Q. 683E~+02 Q. 223E+09 $. 218E+00Q G. 286E+08

0. 3&2E+C2 Q. 8382+01 G. 438E+02 Q. 199E+GR 0. 1S5E+0D Q. 30BE+08

Q. 3L6E+CT 0. 797E+01 Q. 3%BE+0O2 Q. 179E+(Q< 0. 13%9E+00 Q. ZECE+03

C. 373E+CT 0. 747E+0. 0. 3155402 Q. 158E+0° 0. 140E+CO 0. 217E+08

Q. 3B2E+03 0. 706E+01 0 ZF3E+02 Q. 136E+0° 0 147E+0Q 0. 2C0E+08

Q. 352E~13 Q. 666E+01 0. Z27SE+02 0. 1 19E+(CS 0. 1S4E+0D 0. 183E+08

0. 4CQE+C3 0. 6346E+01 0. 285E+02 0. 107E+QS 0. 136E+QC Q. 1&£7E+08

0. 410E+03 0. 607E+01 0. 230E+02 Q. F3FE+QS Q. 135E+QQ Q. 148E+08

Q. 4222+23 0. 58CE+01 2. 193E+02 0. B57E+$E 0. 142E+Q0Q Q. 122E+0R

G, AZ0E~G3 0. 538E+C1 O 163E+02 0. 707E+082 0. 139E+0T 0. FIGE+QT

180
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LENGTH=O

COODOODVOOOO0OOVGLOOCCO0O0000000O0

XU2166

R TMP

. 130E+C3
. 100E+C3
. B00E+G2
. 6Q0E~C2
. 400E+C2
. 2COE+02
. QCOE+Q0
. 200E+02
. 400E+Q2
. 600E+Q2
. 800E+Q2
. 100E+03
. 120E+03
. 140E+03
. 160E+03
. iBOE+0OG

SO0E+Q3

. 220E+02

240E+03
ZE0E+CE
2B0E~-T3

. SCOE~CS3
. 3iBE+C3
. 324E+C3
. 32BE+Q3
. 3B0E+03
. 332E+03
. 334E+03
. 3TLE+C3
. 33BE-G3

. 340E+C3

342E+03

. I34E+C3
. 346E+0C3

348E+C3

. 390E+C3

AzED 100HR@250C

SAMPLE DIMENSIONS

00aZ80 WIDTH=0. 009040 THICK=GC.

{(L/T RATIO

POINT BY POQINT VALUES

OCC FREQ

OO00000000D00O000O00OUNDOO0O0O00000ND0O0OV0CVOO0OO0

. 257E+C2
. 252E+02
. 248E+02
. 244E+02
. 241E+02
. 237E+02
. 233E+02
. 231E+02
. 2282+02
. 223E+02
. 2198+02
. 213e+02
. 206E+02
. 204E+02
. 199E+02
. 195E+02
. 192E+02
. 190E+02
. 187E+02
. 185E+02
. 182E+02
. 181E+02
. 1731E+02
. 158E+02
. 145€+02

1352+02

. 124E+02
. 112E+02
. 921E+01
. 754E+01
. 939E+01
. 475E+C1
. 388+01
. 336E+01
. 2B9E+01
. 26TE+01L

DAMP ING
0.

£08E+02

O S40E+02

egoReRojoNecRoNoRoRoRoRoNoNaNoNaloNoeNoRoNoNoNoeNoNeNoNoNoNoNoNeNeYeo)

. 923E+02
. 548E+02
. 970E+02
. 975e+02
. 988E+02
. 620E+02
. 6BSE+02
. 735E+02
. 785E+02
. 793E+02
. 773E+02
. 725E+02
. 628E+02
. SO0E+02
. 395E+02
. 223E+02
. 280E+02
. J6IE+Q2
. 2B5E+02

J13E+02

. 510E+02
. 110E+03
. 161E+03
. 192E+03
. 218E+03
. 231E+03
. 224E+03
. 190E+03
. 141E+03
. 903E+02
. S10E+02
. 303E+02
. 150E+02
. 623E+01

181

M
0
o
Q

0.

0
o
0
c

O00000000000O0VLO0OOTUVOOGCGO0O0O0

QDULUS

. 296E+10
. 2B4E+10
. 2THE+10
2L6E+10
. 239E+10
. 250E+10
. 242E+10
. 238E+10
. 232E+10
. 2R2E+10
. 214E+10
. 202E+10
. 193E+10
. 184E+10
. 177E+10
. 169E+10
. 164E+10
160E+10
. 156E+10
. 152E+10
J147E+10
. 133E+10
. 130E+10
. 110E+10
. 928E+Q7
. 7R9E+Q?
. b73E+D?
S3HE+O°
. 3S&6E+(T
229E+C°
. 104E+Q9
. 7a3E+08
. 402E+08
. 234E+08
. 10CE+08
. A6EE+Q7

‘9

0Q

eRsNeNoRele oo NoleNoRo oo RelrReRuEoNo ool sNeNeNoNoNoNeNoRoNoNeNo ol o Ny

= 6. 102

001040 0SC AMP=0. 10

38 TANG
228E-01
. 211E-0L
. 210E-C1
. 228E-01

. 244E-01
. 293E-01
. 269E-01
. 289E-01
. 327E-01
. 367E~-01
. 406E-01
. 435E-01
. 444E~01
. 434E-01
. 392E-01
. 326E~-01

2&65E-01

. 222E-01
. 178E-01
. 190E-01

213E-01

. 237E-01
. 314E-01
. 1C9E+GCQ
. 189E+00
. 2&DE+00

348E+G0O

. 4539E+00
. 635E+00
. BRARE+CO

121E+0L
FI2E+CO

. 842E+0Q0
. 664E+Q0
. 3456E+00
. 217E+D00

L
Q.

Q

O0O0O0O0O

CODO0OOOLONOCVNA0OOVOOVLTO000

10/2%/82

RUNS&7

082S MODL
&7 SE+08
. S99E+08
. SB0E+08
. 407E+08
. A32E+08
. &37E+08
. 6S1E+08
. 667E+08
7S9E+08
. 314E+08
. B69E+Q8
. 877E+08
. B56E+08
. B01E+08
. $93E+08
. 351E+08
. 4Z5E+08
. 3S5E+08
. 30BE+08
. 2R9E+08
. 314E+08
. 344E+08
. @70E+08
121E+09
17HE+Q9
. 207E+0Q9
. 234E+09
. 246E+0%
2C3E+09
. 190E+09
1Z25E+09
TE7E+08
. 328E+08
. 13SE+08
. A47E407
101E+07




g -

3

a T S S LT

e

B3
=
]
5

Xu2186 AGED 100rR@300C

TIM OR TMP

=Q.
. 600E+02
. 400E+02
. 200E+02
. O00E+Q0
. 200E+02
. 400E+02
. 600E+Q2
. 800E+02
. 100E+0Q3
. 120E+Q3
. 140E+03
. 160E+03
. 180E+03
. 200E+Q3
. 220E+03
. 240E+03
. 260E+03
. 280E+Q3
. 300E+03
. 320E+C3
. 328E+0Q3
. 334E+03
. 3B6E+03
. 33BE+03
. 340E+03
. 342E+03
. 344E+03
. 346E+03
. 348E+03
. 350E+03
. 352E+03
. 354E+Q3
. 354E+03
. 360E+03
. 3646E+03
. 382E+03
. 398E+03
. 418E+03
. 434E+03

sRoloNoNeNoNeNoNoNoNoNeoNoNoNooRoRoNoNoRoRoRoNoNoRoRoNoNoRoNoNoNoNoNo

800E+02

BB,

SR QISR IR B AN e ASRETAN e v e PR T e e

SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 0074620 THICK=0.00113C 0S5C AMP=0. 10

POINT BY POINT VALUES

0CC FREQ

iocNoNoNoNoNoNoNoNaoRoNoRoNeNoNoNoNeNeNoNoNoReNeNoNecNoloNoNeNoReNo oo NoRoRoNoNeoNo

. 203E+02
. 199402
. 196E+02
. 194E+02
. 192E+02
. 189€+02
. 1B7ZE+02
. 183E+02
. 180E+02
. 176E+C2
. 173E+02
. 170E+02
. 167E+02
. 164E+02
. 142E+02
. 163E+Q2
. 159E+G2
. 158E+02
. 156E+02
. 154E+02
. 150E+G2
. 142E+G2
. 129e+02
. 120E+02
. 113s+02
. 106E+02
. 971E+01
. 2002+01
. 831E+01
. 757E+01
. 493+01
. 641E+01
. 500E+01
. S71E+01
. S32E+01
. S01E+01
. 472E+01
. 4545+01
. 443E+01
. 424E+Q1

sNslvEeRoNoNeNeooRoNoNeNoNoNoRoeNeNoNvioNsNoNoNoNoNoNolooNoNoNoNoNeNoNoRoNo e

DAMP ING
. 378E+02
. 378E+02
. 370E+02
. 38B0E+02
. 393E+02
. 403E+02
. 430E+02
. 468E+02
. 478E+02
. 47SE+02
. 458E+02
. 420E+02
. 36BE+02
. 310E+02
. 263E+02
. 225E+02
. 205E+02
. 19SE+02
. 193E+02
. 228E+02
. 37BE+Q2
. 6FSE+0Q2
. 132E+03
. 145E+03
. 151E+03
. 154E+03
. 150E+03
. 143E+03
. 133E+03
. 119E+03
. 104E+03
. B03E+02
. b25E+02
. 483e+02
. 303E+02
. 185E+02
. 123E+02
. P735E+01
. 700E+01
. 925E+01

182

(L/T RATID

MODULUS

oNsNoNoReoNoNeNoNoloNooRoNoooRoNoNo oo oNoNeNeNoNoNe ooNoNoNoNoNoNeRoRe No o

. 170E+10
. 163E+10
. 158E+10
. 155E+10
. 152E+10
. 147E+10
. 144E+190
. 137E+10
. 133E+10
. 127E+10
. 122E+10
. 118E+10
. 113E+10
. 110E+10
. 107E+10
. 106E+10
. 103E+10
. 101E+10
. 992E+09
. 964E+09
. ?15E+Q9
. 814E+09
. b&5E+0T
. SBOE+0%
. S04E+07
. 441E+Q9
. 369E+0?
. 313E+09
. 263E+09
. 214E+09
. 175E+0Q9
. 146E+Q9
. 125e+0%
. 111E+0°
. F29E+08
. 794E+08
. 677E+08
. 604E+08
. S67E+08
. 495E+08

LOSS TANG
0. 227E-01
0. 236E-01
0. 239E-01
0. 250E-01
0. 264E-01
0. 273E-01
0. 305E-01
0. 347E-01
0. 3646E-01
0. 381E-01
0. 380E-01
0..360E-01
0. 327E-01
0. 284E-01
0. 248E-01
0. 215E-01
0. 201E-01
0. 195E~-01
0. 196E-01
0.
0
0
0
Q
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

238E-01

. 416E-01
. 858E-01
. 199E+0Q0
. 249E+00
. 296E+00
. 342E+00
. 394E+00
. 437E+0Q0
. 475E+00
. S5134E+00
. S22E+00
. 484E+00
. 431E+00
. 367E+00
. 265E+00
. 183E+00
. 136E+00
. 117E+00
. 881E-01
. 72SE-01

5.619)

11/2/82
RUNS81

L0OsSs MODL

CCOoO0OLOCOOOOOLOOLCOLULOUCOOCDODOOOOOUOOO0OCOOOLOLOOO

. 3B6E+08
. 385E+08
. 377E+08
. 388E+08
. 400E+08
. 410E+08
. 438E+08
. 476E+08B
. 486E+08
. 483E+08
. 465E+08
. 426E+08
. 373E+03

314E+08

. 266E+08
. 228E+08
. 207E+08
. 197E+08
. 195E+08
. 230E+08
. 381E+08
. 6P9E+08
. 132E+09
. 144E+0%
. 149E+09
. 1S1E+0%
. 145E+09
. 137E+0%
. 125E+07
. 110E+0%
. 213E+08
. 708E+08
. S38E+03
. 406E+08
. 246E+08
. 145E+08
. R22E+07
. 710E+407
. S00E+07
. 3S9E+07

JEU——




Q/7/862
RUN463
PMMA CALIGRATION (LENGTH = .75 INCHES, AMP = . 1) FLEX

LST RATIC = 10529

A S N R

AL TR

SAMPLE DIMENSIONS
12C0

2 LENSTH=Z, 215080 WIDTH=C. 011200 THICK=Q. 0C1810 C5C AMP=(Q. 05
- r
: et
& POINT BY PCINT VALUES
3 o ry
1 1 $I1M IR TvP - GCC FREG TAMP ING MODULUS LOSS TANG  LOSS MODL
f 2T0E+CZ Q. 225&+02 : 7CBE+C2 O, 326E+1D 0. 723E-01 Q. 3CBE+OT
= '(: ACQE+CZ 0. 21SE+G2 C. TA0E+0Q2 Q. 289E+10 C. 79GE-01 Q. SCBE+07
E ;" J. 34QE+CZ 0. 203s+C2 Q. TCBE+Q2 Q. 346E+10 0. 84%9E£-01 Q. 294E+07
B i . 2EQE+C2 Q. 1932+C2 Q. 568E+02 Q. 310E+1D 2. 893E~01 O.277Ef09
@ ( 0. TRQE~+C2 0. 18ze+02 Q. £05E+0Q2 Q. 277E+10 Q. 03E~01 Q. 251E+0°9
ﬁ ) Q. B4CE+Q2 0. 1728+02 Q. S38E+02 Q. 246E+10 0. 902E-01 0. 222E+0°
gg $. SZ0E~C2 0. 16438+02 Q. 508E-+02 0. 220E+10 0. 953E-01 Q. 209E+07?
e J. IG0E+02 Q. 152+02 0. S25E+02 Q. 192E+10 0. 112E+Q0 0. 216E+09
0. 102E+23 0.-1438+02 0. 363E+02 Q. 169E+10 Q. 13&E+0QD C. 230E+09
Q. L26E-C3 Q. 131e+02 C. 648E+02 Q. 140E+10 D.188E+GO Q. 264E+07%
g, 108E~C3 Q. 123E+02 G. 705E+02 0. 124E+10 0. 231E+QD 0. 2B6E+07
0. 110E+C3 0. 114E+02 Q. TS3E+QOZ Q. 108E+10 Q. 2B7E+0Q 0. IC3E+09
2. 112E+C3 0. 103E+Q2 Q. 785E+02 Q. 873E+0% 0. 358E+Q0 0. 313E+0%9
Q. 114E+C3 0. 923E+01 0. 783E+(02 Q. &72E+09 0. 456E+00 Q. 3C7E+Q?
Q. 116E+C3 0. 3132+01 0. 743E+02 0. S10E+Q° D. SSRE+00Q 0. 284E+09
Q. 118E+C2 0. 697€+C1 Q. 45BE+02 Q. 362E+09 Q. 670E+0QQ Q. 243E+0%
Q. 120E+C3 0. SP1E+01 Q. S48E+02 Q. 24TE+Q9 0. 777E+00 0, 191E+09
Q. 122E+C3 0. 489E+01 0. 423E+02 Q. 151E+C? 0. B77E+Q0 0. 133E+C?
0. 1Z3E+33 0. 4102+01 Q. 30QE+02 Q. GOIE+(CE 0. BS8SE+Q0O Q. 805E+08
C. 126E+C3 0. 327E+01 Q. 193E+02 Q. 298E+CS Q. 8384E+Q0Q 0. 3T2E+08
0. 128E~CS C. 2S7E+Q1L D. 97SE+01 Q. 4825+07 Q. 723E+00Q Q. 349E+GC7
183




SR s Y MR, 92T 1 B -
N O s T SN UREO S T TSR 5 7 e e man s o g aesr s omn
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e

: 9/7/82
= O RUN4 &S
] PMMA TALIBRATION (LENGTH = .75 INCHES) Q.A = .2
e (L/T RATIO = 10.133)
| SAMPLE DIMENSISNG
g o LENGTH=I. 117050 WIDTH=C. 01C8CO THICK=0. 001880 CSC AMP=0. 10
1 C
2 1
e FOINT BY PCINT VALUES
&,
g Tim 38 Tme  0OCC FREG LAMPING  MODULUS LOSS TAMNG  LOSE MODL
- I ITOE-IZ 0. 2308402 QO 1S3E+03 0. 40oE+10 0. 713E-01 O 2P0E+0% ~
e 0. ZBOE~IZ O 21BE+02  ¢. 156E+03 0. 363E+1C 0. 815E-01 0. I96E+0?
£ 1 Q SZOE+CI 0. 206E+C2 0. 15ZE+03 0. 322E+10 0. 889E-01 0. 2BVE+07 |
C 0. =20E+02 0. 194E+02 Q. 142E+03 0 28&E+10 0. 936E-01 Q. 268E+0?
Ne 3. T20E+CZ 0. 1B4E~0Z 0. 131E+03 0. Z57E+10 0. P63E-01 Q. 247E+09
. J. B2CE+0Z  0.172E+0R 0. 120E+03 0. 225E+10 0. 100E+00 0. 225E+07
2 J. FCOE+CZ 0. 161E+02 0. 116E+03 0. 196E+10 0. 111E+00 Q. J17E+07
E 0. F20E+C2 0. 152E+02 0. 116E+03 0. 174E+10 0. 124E+00 0. 2U7E+07
- 3. FACE+CZ 0. 1432+02 0. 114E+03 0. 154E+10 0. 141E+00 Q. 217E+0?
0. PeCE-JZ 0. 134E+02 0. 118E+03 0. 135E+10 0. 142E+00 0. 218E+07
9. PE0E-C2 0. 129E+02 0. 12CE+03 0. 117E+10 0. 189E+00 0. 221E+0?
G. 1C0E+22° 0. 114E+02 0. 1Z4E+03 0. 1COE+10 0. 226E+00 0. 226E+09
0. 1C4E~C2 0. 108E+C2 0. 127E+03 0. 8S8E+09 0. 290E+00 0. 249E+0°
0. 108E+02 0. 999E+01 0. 14BE+03 0. 725E+09 0. 367E+00 0. 264E+09
9 112E~CE 0. 9C1E+01 0. 149E+03 0. 581E+09 0. 455E+00 0. 264E+09
0. 114E+QZ 0. 849E+01 0. 142E+03 0. S10E+09 0. 489E+00 0. 249E+0%
0. 116E+CZ 0. 749E+01 2. 130E+03 0. 387E+09 0. 575E+00 0. 222E+09
9. 11BE+03 0. 6498+01 0. 112E+03 0. 277E+09 0. 664E+00 0. 1B4E+0?
0. 1Z0E+IC 0. 348E+01 0. YO00E+02 0. 185E+09 0. 743E+00 0. 137E+07
0. 122E-2Z 0. 4535401 0. 660E+02 0. 112E+09 0. 791E+00 Q. S92E+08
2. 124E+92  0.372E+01 0. 480E+02 0. S97E+02 0. B8&0E+00 Q. S13E+08
J.126E-33 0. 32ZE+01  O. 320E+02 0. 32BE+08 0. 765E+00 0. 251E+08
J.1ZBE+CE O 2B7E+01 O 200E+02 0. 163E+08 0. 602E+00 0. FEZE+07
i
!
184 5




s

e Gl

b
5
i
o5
JE
&
=
iy

W)

(W&

]

O

A
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QC‘CICl(_)OQ.(Jf

IMMA CaL

s -, -y -

—— .

. B4QE+C2

P20E+C2

. 9B0E+CZ
. 102E+C3

PRI T X ol
. 1Gee+ys

{G8E=-<T3

-

. 11QE-CE
L L12E+Q3
. 118E+C3
Q.
. 118E+03
. 120E+33

11AE+C2

1920

. 122E+C3

. 124E+C3

26E+C3

4 i
. 1ZEE+CS
A
-’ -

13CE+C3

132E+G3

IRRATION (LENGTH =

~

it
o
),

J
0
Q
0
0
0
9
Q
0
0
0
0
o)
0
0
0
0
]

Q.
0
0
0

RO AL T T ¥ S 1S

SRR L R

AMPILE DIMENSIONS
G WIDTH=0. 01CB20 THICK=0. 001880 GBC

POINT

e FREGQ

. 224E+GC2
. AZZE+T2
L 209E~C2
. 196E+02
. 18&E+02
. 1752+02
. 1684E+0Q2
. 153s+02
. 144E+Q2
. 1322+02
. 128E+02
. 116E+Q2
. 107E+Q2
. 954E+01
. B44E+Q1
. 732E+01
. 6352+01
. 554E+01
. 473E+01
4158+01

. J63E+01
. 315E+0C1
. 284E+01

BY

OO0

0
v
0

DO OO OO0

COOO00

.75 INCHES!

G. A.

(L/T RATIC

POINT VALUES

TAMP ING

=30E+03
I=3E+Q3
TZSE+GE
212E+03
. 18%9E+03
. 173E+03
. 155E+03
. 167E+03
173E+Q3
. 189E+0QS
. 197e+03
205E+03
. 210E+Q3
208E+03
. 199E+03
. 178E+03
. 153E+03
. 125E+03
. 3I73E+O2

Q. 693E+02

. 460E+02
288E+02
. 1S8E+02

185

M

Q
0
0

0
o
2
Q
Q
Q
0
0
0
Q.
Q
0
0
0
0
0
Q
Q
Q

PoULUS

. 418E+19
L 3TEE+LD
. RFZE~LD
 299E+10
. 264E+10Q
. 232E+10
. 2043E+10
. 174E+10
. 153E+10
120E+10
. 118E+10Q
. 9FBE+Q9
. B3ZPE+Q?
. 655E+C?
. SO3E+CT
. 3&7E+Q?
. 264E+03
. 189E+L7?
29E+C7

0. BS7E+08

. 342E+C8
. 299E+G2
. 149€E+08

U}

AMP=0. 15

LOSS TANG

0. 695E-01
0. 781E-01
0.851E-01
0. 892E-01
0. 898E~01
0. 931E-01
0. 101E+Q0
Q. 118E+Q0
0. 139e+00
0.
0
0
0
0
0
0
Q
0
0

179E+Q0

. 209E+Q0
. 250E+Q0
. 302E+00
. 378E+00
. 4&61E+Q0O
. 548E+00
. 627E+0Q0
. &71E+QO

705E+0Q0

O. 565E+00

0.
o.
Q.

R -
Zxm g

SR LT

579E+00
47SE+CO
323E+00

10. 132)

3/7/82
RUN4&&

L. 0SS MODL

Q. 2F91E+0°
0. 293E+Q9
0. 2B4E+09
0. 2L7E+CT
Q. 237E+07
0. 216E+07
0. 203E+07
0. 207E+09
Q. 216E+07
0.
0
0
0
0
0
0
0
0
0

232E+09

. 241E+09
. 250E+09
. 233E+09
. 248E+09
. 222E+0°
. 201E+407
. L&&GE+Q?
. 127E+0%

208E+03

0. 57CE+08

0.
0.
0.

$t .

3 e

e

313E+02
142E+08
481E+07




A RSB VIR 2 v S B O N s e R T
BRI A AR ‘«*’w iRl ; i Ak s s T N Ao P ERICITG T AR

1
X 9/7/82
;@ RUN4&7
s FMMA CAIZRATION (LENGTH = .75 INCHES) 0.4 = .3
> s (LT RATIO = 10, 133)
& SAMPLE TIMEN3IONS
%:lr' LEMGTH=C 117030 WIDTH=0. Ci1C320 THICK=0. 0C183C $SC AMP=0. 20
1
E POINT BY FOINT VALUES
o b4 .
S TIM CR TME OCC FREQ TAMPING MODULUS LOSS TANG  LOSS MODL
Rhe D, 2O0E+SE Q. 22SE+02 O 310E+O3 0. IBBE+10 Q. 7SS5E~01 Q. ZR3E+C?
g D. 360E+0S 0 214E+02 0. 309E+03 0. 34%5E+1C  0.3833E-01 0. ZF1E+0?
3 Y 320E-C2 Q. 203E+02 Q. 298E+03 0. 313E+10  0.889E-Q01 Q. I79E+0R
0. &20E+~G2 0. 192E+02 0 27SE+03 0. 231E+1C 0. 921E-Q01 0. Z59E+0?
nC J. 720E~G2 Q. 182E+02 0. 249E+03 0. 252E+10  0.927E-01 , 0. 234E+07
e J.820E~-C2 Q. 17iE+02 (. 22SE+03 0. 222E+10 0. 947E-01 0. 211E+09
. 0. F00E+C2 0. 162E+02 0. 212E+03 0. 197E+10 0. 100E+00 0. 198E+09
¢ G. 960E+C2 Q. 1528+02 O 211E+03 0. 172E+10 0. 113E+00  O. 196E+07
» 0. 100E+03 0. 144E+02 2. 218E+03 Q. 1S4E+10  O. i20E+00 0. 2C3E+0%
e Q. 104E~2Z 0. 134E+02 O 235E+03 0. 132E+19 0. 163E+00  O. Z17E+0?
s 0.108E+22 0. 119E+02 Q. 2TBE+03 0. 10SE+1C 0. 225E+00 0. ZRLE+O?
B 2. 110E-02 0. 111E+02 9. 247E+03 . 0. 908E+0% 0. 257E+CO Q. 243E+0%
s 2. 11ZE+C3 0. 102\+02 0. 272E+03 0. 756E+0%9 0. 324E+0C 0. 245E+0%
C 0. 114E+C3 0. 9108+01 Q. 268E+03 0. 592E+Q9 0. 401E+00 0. 237E+0%
3 Q. 1146E+~03 0. 810E+01 0. 253E+03 0. 459E+0% 0. 479E+00 0. 2202409
B 2. 118E+G3 0. 709E+01 0. 229E+03 Q. 341E+09 0. S45E+00 Q. 1F2E+09
Xt J.120E~C3 Q. 60FE+GL 3 193E+03 O, IT9E4C? 0. 649E+00 0. 1SSE+09
: - 2. 122E+C3 0. 5198+01 0. 153E+03 0. 1&1E+0F 0. 711E+00 0. 114E+09
< : D. L24E+32 0. 4432+01 0. 116E+03 Q. 1C4E+0% 0. 733E+00 Q. 7&2E+0R
2 C 0. 126E+C3 0. 38FE+01 O B30E+02 0. 6F4E+03 0. 681E+00  J. 373E+03
s s O 12BE+03Z 0. 33FE+C01 0. SBOE+02 Q. 413E+08 0. 627E+0Q 0. 2TIE+CS
- E: 0. 13GE-33 0. 306E+01 Q. 375E+02 0. 251E+08 0 4946E+00 0. :Z5E+08
b 2 C 2. 1328-C5 0. 279E+01 O 223E+02 0. 1{27E+08 0. 353E+00 0. 4T0E+07
G
186
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B R R S TS TGRS A e vt L~ o s e
FMMA CALITRATION (LENGTH = .75 INCHES) 0.4
/T RaA
SAMPLE DIMENSISNS
KETH=0, 219050 WIDTH=C. 0:108CC THICK=O. 00187¢
PFOGINT By PI2INT VALUES
[ OR T™R QCC FREG TamFPING MODILLUS
. ZO0E~CZ 0. 227E+02 2 3°9E+03 Q. 399E+10
. 38CE+C2  O. 2158402 Q. 354E+03  O. 35TE+10
340E+Q2 Q. 2032+02 . 26BE+03  C. 319E+1D
L4Q0E+G2 Q. 192E+02 Q. 335E+02 Q. 28&E+10
THOE+CG2 0. 182E+02 0 SR&E+03 0. 256E+10
. 8a0E+C02 0. 17i{E+02 2 Z:TE+03 0. 224E+10
. FA0E+D2 0. 161E+02 O 2SSE4+03 0. 200E+10
. 100E+22 0. 159E+02 0. 2&&8E+03 0. 172E+10
104E+C3 0. 138E+02  O. 2°3E+03 Q. 145E+10
. 106E+03 0. 131E+02 Q. 31SE+03 0. 131E+10
. 108E+C3 0. 122€+02 0. 33FE+03 0. 113E+1C
.11CE+G3 0. 1138+02 0. 3SSE+03 0. 947E+09
.112E+C03 0. 102E+02 0. 3&2E+03 0. 774E+09
114E+22 0. 89GE+01 . 351E+03 Q. 375E+09
D1168+C3 0. 771E+01% Q. 323E+03 0. 420E+09
. 11BE+03 0. 660E+01 Q. 279E+03 0. 294E+0%
. 120E+03 0. 559E+01 0. 224E+03 0. 197E+09
L 1Z22E+0Z 0. 4728+01 Q. 170E+03. 0. 127E+Q°
124E+T2 0. 409E+01 D. 123E+03 0. 832E+08
. 126E+02 0. 35FE+01 0. BLOE+02 0. 330E+02
D12BE+C3 Q. 316E+01 0. S83E+02 0. Z03E+08
120E+C3 0. 28R22+01 G. 3S3E+02 0. 168E+08
. 13ZE+C3 0. 2608401 0 Z38E+02 0. 499E+07
. 123E+C3 Q. 249e+01 Q. 135E+02 0. 3&7E+0s

187

issNoRoRs e oo oo RsNoNoNolaNoNoNoRuNoNolulNoNeN g

= 10.187:

AMF=0. 25

771E-01
. B53E-01
. BB7E-01
. 897E-01
. 883E-01
. 302E-01
. 974E-01
. 117E+00
. 152E+G0
. 181E+00
. 224E+00
. 27BE+00
. 332E+00
. 830E+00
. S3BE+00
. &34E+00
. 712E+00
7S5E+00
. 729E+00
. 663E+00
. STRE+00
. 459E+00
. 34BE+00
. 217E+00

0SS TANG

i L O I TCRE DS

Lo
0
0.
Q
0

v NeNaRoloRoNoNoNeNoRuNoNoNoeNeNoNoNoNe Ne

9/7/82
PUN4&?

5SS MODL

. 3C8E+0°

3C3E+O?

. 283E+C?
. 257E+0%
. 226E+07
. 204E+Q°
. 194E+Q9
. 202E+07
. 222E+Q7
. 2B7E+O?
. AS2E+0%
. 263E+0?
. 2ESE+C?
. 253E+07
. 226E+QF
. 187E+09
. 141E+0°
. 962E+03
. &Q6E+08
. 352E+08
. 176E+02
. T72E+07
. 174E+07
. 1C1E+Q8




R e e A

5 ST T T e g
7
$/7/82
RUNATO
PMMA CALIBRATION (LENGTH = .75 INCHES) Q.A = .6
(L/T RATIC = 10. 187!

h=> T13CS0 WIDTH=0. G108C0 THICK=0. OCi37¢ &SC AMP=C. 20

POINT By PTINT VALUES

L ODOOOOo WY

C G OO

. 980E+CE
104E+4GC
. 198E-02
110E+02
L 112E+C3
113E+03
. 118E+03
. 118E+33

COVOUOUOCUOCCOo0O000O0OOUOU

QCC FREG

2E+C2

. 2122+02
. 18&6E+02
. 176E+02
. 167E+Q2
. 1538e+02
. 149E+02
. 13¢6E+C2

a3E+02

. 114E+G2

105=+02

. 944+01
. B44E+01
. 739E+01
. 644E+0Q1
. 953E+01
. 461E+01
. 400E+01

349e+01

. 317E+01
. 2e8s+01

. 269E+C1

OO CGOCOOOa

)]

QOOOCCOOOVO0OY

O

2amMPING

490E+03
481E+03
. 413E+03
. 377e+03
. 347E+03
. 334E+03
. 336E+03
. 3&3E+03
. 3¥8E+Q3
. 414E+Q3
. 422E+03
418E+03
. 397E+03
. 360E+03
. 3C9E+03
. 250E+03
. 188E+03
. 128E+03
. 9S5E+02
. 6&SE+02
. 350E+02

. 250E+02

O0O000Q0VOQOOHOOLOOOGOOoO0DO0

‘'wiat i .~
MODLLLS

3P0E+10
349E+12
2&7E+10

. 23%E+12
. 2135E+10
. t90E+19D
. 1A9E+10
. 141E+10

113E+10

. 9T4E+Q?
. B21E+0%
. bS2E+0O®
. 912E+09
. 3BLE+O®
. 278E+Q°
. 174E+0°9
. 119E+GC9
. 776E+08
. 474E+08
. 311E+Q8
. 158E+03
. B&4E+Q7

O(Z)OOOOOOOO_OOOO00000000

LOSS TaNG
. BLHE-CL
. 384g~-C1
. PB4E-OL
. 100E+(Q0
. 1C3E+00
. 111E+Q0Q
. 125E+0Q0
. 1&61E+Q0
. 219E+00
. 263E+CO
. 316E+QQ

3B7E+0D

. 460E+00
. S4SE+Q0
. 615E+00
. 670E+00
. 721E+QD
. 712E+00
. 649E+00
. S4SE+00
. 4S0E+CO
. 3G2E+QQ

OOOOr

OOOOOOO_OOOOOOOOOOO

. 280E+0% -
. 222E+07
. 211E+0%
. 212E+09
. 228E+0%
. 248E+09
. 2QT7E+09
. 239E+0?
. 253E+0%
. 235E+0°?
. 207E+0%

171E+07

. 120E+0°
. B71E+08
. SS2E+08
. 308E+0E
. 170E+0O8
. 7S7E+O7
. 287€+C7

e m——————— —tp  ——— o o—— s AR Y WA A 5 e
R



R ©/7/82
(@) RUN471
3 FMMA CALISRATIAON (LENGTH = .75 IMCHES) 0.4 = .8
o
O (L/T RATIC = 10.137
|- - SAMPLE DIMENSIONS
= LEMGTH=S 119350 WIDTH=C. 012800 THICK=0. 201870 C8C AMP=0. 40
, o
; 3 POINT BY POINT VALUES
KLY
: 2 . Tim R TWE QCC FREG AMP ING MODULUS LD3S TANS  LGOSS MODL
] Eo 3. ZOCE-CS 0. 220S+02 Q. £SL6E+03 | 0. 373E+10 0. 844E-0t 3. 316E+0°
g C 2. AJ0E+02 0. 210E+02 Q. 637E+03 0. 243E+10 0. 893E-01 0. B0LE+0?
e, 2. S40E=-I2 0. 20CE+02  O. 606E+03 . 30BE+1Q 0. 943E-01 Q. 291E+0?
o 0. 530E~32 0. 18%E+02 Q. S&4E+03 0. 277E+10 0. 974E-0i 0. 270E+09
- 3. T40E+G2 0. 178SE+02 0. 522E+03  C. 245E+10 0. 102E+0D0 0. 249E+09
E C.2T0E+C2 0. 1&8E+02 0. 4B9E+03 0. 21SE+10 0. 107E+00 0. 233E+0?
: b G. SQOE+02 0. 137E+02 0. 483E+03 0. 1FCE+10 0. 116E+00 0. 220E+0°
: E 3. P60E-C2 0. 148E+C2 0. 456E+03 0. 168E+10 0. 128E+00 0. 216E+09
; 2 3. 1C0E-303 0. 139E+02 0. 463E+03 0. 148E+10 0. 138E+00 Q. 21BE+09
: - Q. 1C4E+32 0. 1Z9E+02 0. 489E+03 0. 12SE+1C 0. 184E+00 0. 229E+0S
’ e O 1CSE+C2 0. 114E+02 O S527E+03  O. FBCE+0Y 0. 2S0E+00 0. 2ESE+0°
. o 110E+33 0. 106E+02 0. S40E+03 Q. B44E+09 0. 293E+0C  O. 247E+07
< e 2 11ZE-C3 0. 970E+01 0. SA2E+03 0. &92E+05 0. 3ISTE+0C 0. 247E+07?
: - C $.114E+C3 0. 875S+01  C.529E+03 0. SS4E+09 0. 428E+00  O. 237E+09
4 L 2. 116E+02 0. 779E+01 0. 49SE+03 0. 429E+09  C. S04E+00 0. 217E+0%
T 2. 118E+33 0. 680E+01  O. 442E+03 0. 31SE+0? 0. 593E+00 0. 187E+0?
3 ik 2 C 0. 120E+C3 0. S9UE+01 0. 374E+03 0. 22SE+09 0. 646E+00 0. 1T0E+07
o 2 9. 122E-33 0. 5105+01 0. 299E+03 0. 156E+09 0.711E+00 0. 111E+09
3 - $. 124E+02 0. 341E+01  C 227E+03 0. 10SE+09® 0. 723E+00 0. 7SBE+CS3
. 9. 126E+03 0. 3BFE+01 0. 166E+03 0. 7O07E+08 0. 679E+00 0. 4S0E+08
7 b 2. 128E+CZ 0.3405+01 0. 1iB8E+03 0. 427E+03 0. 630E+00  D. 26TFE+0E
e 5 5. 130E-32 0. 308E+01 0. 31SE+02 0. 262E+08 0. 534E+00 0. 130E+OE
= o 3. 132E+03 0. 2BEE+O01 0. SSSE+02 0. 162E+08 0. 420E+00 0. 582E+07
e be 3. 1Z4E+03 0. Q6FE+C1  C. I7BE+02 0. B4AE+07 Q. 324E+00 0. 280E+07
£ 3 136E-03 0. 259E+01 0. 24SE+02 0. 4TO0E+0T 0 227E+00  O. 102E+07
e
( ’
C.
20
9 2
: ¢
e
L
C
2
, 189
2 G




ity . " . X N . .
e 37 L . " oo o Py s — 2 v et 2 A0y e by SR
e " ST, g
- N z b

4
9/7/82
RUN47Z
Stama CAL IBRATION (LENGTH = .75 INCHES)Y O A = 1.0
{LST RATIC = 10,1870
SAMPLE DIWENEIG 43
“EMETR=I I1FC50 WIDTH=C. 010800 THICK=I. 2QI1S70 OS82 AMP=C. 59
FOINT By FTINT wallzs
TIM CR TWR aOCC FRED DAMP ING DU S LIBT . TANG LEES MOD.
T, ZQ0E~TZ . 217E+C2 3. TESE+O3 . SOAE+LQ 5. 8CPE~Q! 0 Z95E+07
Q. 380E+<2 Q. 2C5€+02 Q. 771+03 325E+10 0. 908E~01 C. ZRLE+C7
2, S2GE+CZ Q. 193E+C2 C. 732E+Q3 Q. ZC3E+10 Q. 960E~0L Q. ZBLE+DS -
J. 54C0E~C2 Q. 18%5e+C2 C. 870E+Q3 0. 2&CBE+10 0. 975E~-Q1L Q. Z36E+O?
S, TARCE+CR 0. 174E+32 Q. SF6E+Q3 0. Z24E+10 Q. 973E-014 Q. Z=28E+0%
Q. BalE*C2 Q. 164E+02 Q. 540E+03 0. 208E+10 0. 991E-04 0. 206E+0%
G. S40E~+Ca 0. 193e+C2 0. 322E+03 Q. 179E+10 0. 111E+00 0. 1¥BE+0?
o 1o0EXGS 0. 131iE+02 0. S446E+D3 0. 123E+10 2. 135E+00 Q. 2Q6E+07
2. 1048403 0. 13%E+02 O S5%3E+03 0. 129E+10 0. 173e+00 J. ZZ3E+0TF
Q. 1CBE+I3 0. 1146E+C2 0. &36E+03 Q. i0ZE+LD Q. 240E+QQ 0. Z43E+07
3. 110E+G3 0. 108E+02 2. AELE+DZ 0. 262E+0? 0. 2F2E+00 0. 2T1E+0%
D.112E-02 Q. 266E+01 Q. 588E+03 0. 686E+0OT Q. 3463E+00Q 0. 201E+09
Q. L13E+LS 0. 5S1E+CL 0. 568E+03 Q. 521E+0% Q. 457E+00 2. 2ZPE+Q®
Q. 112E~-C3 Q. 75CE+01 2. 617E+03 0. 394E+07 0. 344E+Q0 Q. 2i4E+0Q"
C.1iBE~C3 G. 650E+01 0. 528E+03 Q. 2B4E+Q? 0. 632E+00 0. 1TFE+Q?
O, 120E~CGS Q. 959E+01 C. 435E+032 Q. 1F0E+Q? Q. T13E+00 0. t35E+Q?
2. 122E+23 0. 471E+01 0. 3Z1E+03 0. 126E+C? Q. 739E+CO Q. FZ4E+03
0. 1z24E-C2 0. 4092+01 0. 243E+03 0. 832E+C8 0. 721E+00 Q. 220E+0R
G. 126E+C3 0. 353=+01 0. 172E+03 0. 523E+083 0. 667E+0D 0. 3S7E+08
g L2BESG3 0. 325E+01 G 121E+03 G. 349E+08 0. S&8E+Q0 Q. 198E~+DOS
Q 1Z0E+CT 0. 299E+G1 0. BA3E+02 0. 2Z20E+CS 0. 479E+00 0. 105E+0E
Q. 122E+CS 0. 279E+01 0. S05E+02 0. 125E+CE 0. 3B6E+CO Q. AC9E+0T
2. L133E-I3 Q. 261E+01 C. 425E+02 0. 3438E+07 0. 309E+00Q 0. 1&FE+O7

190

- - — [ ~ %




L
TR

s

‘
e S E B TR Y PR

"TIM OR TMP
. 120E+03
. 1Q0E+G3 -
. B20E+G2
. 720E+C2
. BOE+C2
. 60E+C2
. 640E+02
. 620E+02
. 60CE+C2
. 380E+02
. S60E+G2
. 540E+02
. S320E+Q2
. 500E+02
. 480E+02
. 460E+02
. 44QE+G2

20E+C2

. 4Q0E+(C2
. 38CE+02
. 36CE+C2
. 340E+G2
. IECE~CZ
. 300E+G2
. 280E+02
. 240E~C2
. 20CE+02
. 1&£0E+C2
. 14Q0E+C2
. BOOE+GL
. 5GOE+CL
. 200E+CL
. 600E+C1

200E+Q1

. 100E-+02
. 14QE+C2 -
. 2C0E+02
. 260E+Q2
. 330E+C2
. 420LE+02

BUYTL 1020 1GOFHR

6894

GRAFHITE &8PHR. CAREON

SAMPLE DIMENSIONS
LENGTH=0. CCxZ5Q WIDTH=0. OOEA70 THICK=0.0C1410

alelo
. S7OE+02
. S60E+02
. 531E+02
. 495E+02
. 448E+02
. 41SE+02
. 373E+02
. 340E+02
. 295E+02
. 268E+02
. 235E+02
. 215E+02
. 1965402
. 183E+02
. 168E+02
. 153E+02

00000V OVOVOOCUOCO0VUO00O00000UD000000O00O000O0

POINT BY POINT VALUES

FREQ

1375E+02

. 125E+02
. 113e+02
. 101E+02
. 213E+01
. B2OE+01
. 773E+C1
. 713E+01
. 663E+01
. 600E+01
. 55QE+01
. 5252+01
. S00E+01
. 47%5E+01
. 450E+01
. 425€+01
. 3B2E+01
. 373E+01
. 363=+01
. 35QE+01
. 332E+01
. 323E+01
. 3138+01
. 302e+01

LAMP ING

eNejejeogoRecEsNeNeloEeNoloNeRoNaNoNaNoNsNoRoNeNoNeNoYeReNeNoYeNoNoRoNoRnRe ReRo R

. 460E+03
. 925E+03
. 980E+03
. 143E+04
. 192E+04
. Z11E+04
. 212E+04
. 212E+04
. 212E+04
. 1B1E+04
. 160E+04
. 139E+04
. 121E+04
. 104E+04
. 933E+03
. BO3E+03
. 69SE+03
. SP0E+03
. 495E+03
. 413E+03
. 340E+03
. 283E+03
. 235E+03
. 1?5E+03
. 165E+03
. 133E+03
. 1G3E+03
. SCOE+Q2
. b7SE+02
. SC0E+02
. $30E+02
. 375E+Q2
. 200E+02
. 175E+02
. 1SQ0E+02
. 123E+02
. 7S0E+01
. 700E+01
. 400E+Q1
. 2S0E+01

191

(L/T RATIO

MODULUS

(oRe oo e oo NuNoRoNeleeNoNoNoNoNoNsNoNoNeRoRoRoRoNaReRoRoRoNaRoRoRo o ReRoRoXe|

.613E+190
. 992E+10
. 933E+19
. 4&2E+1C
. 378E+10
. 32BE+10
. 268BE+10
. 217E+10
. 163E+10
. 130E+10
. 104E+10
. B&3E+0?
. 717E+09
. 618E+0?
. S19E+09
. 428E+09
. 383E+Q9
. 2BAE+QS
. 228BE+Q9
. 182E+09
. 144E+Q7%
. 117E+QS
. 102E+07
. 843E+08
. 714E+Q8
. S65E+08

SGE+Q8B

. 405E+C2
. 3S7E+08
. 31LE+CB
. 267E+0S
. 226E+08
. 14BE+CE
. 150E+08
. 133E+08
. 115E+08
. FFLE+O7
. 839E+07
. 0B8E+Q07
. S43E+07

L
o
0
0
0
0
0
0
0

sNoNoRoReNeNoNoNu

0O000N0OOOOVOOOOV0VO0DO0OO

BLACK

FR—

= 4. 504)

AMP=0. 10

0SS TANG
351E-01
. 731E-01
. B61E-01
. 145E+00
. 237E+00
. 303E+0D
. 368E+00
. 453€E+00
. 603E+00
. &435E+00
. 709E+00
. 743E+00
. 777E+00
. 783E+00
. B24E+00
. 896E+Q0
. 895E+00
. QREE+QO
. 970E+00
. 998E+D0
. 101E+Q1
103E+C1
S70E+CO
. FSIE+CC
. 932E+00
. F13E+Q0
. 840E+00
. 720E+Q0
. &7QE+QO
SS0E+QQ
. S21E+QD
S1SE+00
. 330E+C0
309E+00
283E+00Q
23E+00
. 163E+00
. 164E+00
1G2E+00C
689E-01

) .
I oty e T AU S S s 1y TStk e it e A - S
380 A B e e R A R R M U Y s, e Lo T

2. SPHR;

2
Q
0

0sz

10/2%/82

RUNGFL

MODL

"
0. 21 SE+0?
0. 433E+0°
Q. 458E+09
Q. 470E+0?
0. B9SE+09
0. 7B4E+0°
0. 98BE+09
0. 989€+09
Q. 9E85E+0%
0. B41E+09
0. 740E+09
0. 641E+09
0. S37E+Q%
Q. 386E+09
0. 428E+09
Q. 366E+0°
0.
0
Q
Q
Q
¢
2
0
0
0
Q
0
<
O
o
0
G
0

3146E+09

. 2HHE+O%
. 2Z1E+Q9
. IB2E+Q°
. 14BE+0®
. 171E+Q7
. FROE+08
. ZC4E+08
. 566E+08
. 3146E+08
. 383E+08

IZS2E+08

. ZZ9E+08
. 171E+08
. 147E+08
. 116E+08
. 3ESE+QT

2e3E+Q7

. STSE+Q7
. 2S3ZE+O7
. 1&3E+Q7
. 138E+07
0.
Q.

599E+0s
3T74E+06

g |
f“
§
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¢ RUNGF2
- BUYTL 1Ca~ 100PHR 6893 3SRAPHITE &SFHR: CARECN BLACK 2. SPHR;
;
= (L/T RATIO = 4 320
5 SAMPLE DIMENSIONS
i LENSTH=C, 0C4350 WIDTH=0. 00ES50 THICK=0. 001470 GSC AMP=0. 20
} FOINT BY POINT VALUES
S
- C TIM OR TMP  OCC FREG DAMPING  MODULLS LOSS TANG  LOSS MODL
= -0. 120E+03 0. 564E+02 0. 146E+04 0. 534E+10 0. 570E~G1 0. 2C4E+09
e -0. 100E+02 0. 5S0E+02 0. 171E+04 0. SO9E+10 0. 701E~C1 0. 356E09
- -0. 860E+02 0. 521E+02 0. 218E+04 0. 457E+1C 0. 995E~01 0. 454E+09
2 ~0. B00E+02 0. 48BE+02 0. 274E+04 0. 399E+10 0. 143E+00  ©O. 571E+09
¢ ~0. 740E+0Z 0. 454E+02 0. 218E+04 0. 346E+10 0. 192E+00 0. 6&3E+09
: -0. 72CE+C2 0. 404E+02 _ 0. 325E+04 0. 277E+10 0. 252E+00 0. 457E+09
-0. TOOE+02  0.374E+02 = 0. 324E+04 0. 237E+10 0. 293E+00 0. 495E+09
e -0. 6B0E+02 0. 348E+02 0. 334E+04 0. 202E+10 0. 342E+00 0. 453E+09
-0. 660E+C2 0. 3105+02 0. 331E+04 0. 161E+10 0. 427E+C0 0. S8&E+09
-0. 640E+02  0.281E+02 0. 294E+04 0. 132E+10 0. 461E+C0  O. 510E+09
- -0. 620E+02  0.25SE+02 0. 249E+04 0. 109E+10 0. S13E+00 0. S57E+09
-0. bOOE+02  0.231E+02 0. 244E+04 0. 991E+09 0. 566E+00 0. SO4E+0%
-0. S520E+02 0. 209E+02 0. 214E+04 0. 724E+0% 0. 615E+00 0. 445E+09
-0. S60E+02 0. 190E+02 0. 190E+04 0. S98E+0% Q. 652E+00 0. 3PO0E+09
-0. S40E+02 0. 17SE+02 0. 167E+04 0. SOLE+C? 0. 676E+00 0. 332E+09
z -0. S20E+02 0. 160E+02 0. 148E+04 0. 421E+0% 0. 718E+00 0. 3C2E+09
e -0. S00E+C2 0. 15iE+02 0. 124E+04 0. 37SE+09 O 72BE+00 0. 273E+GY
r -0. 4BOE+02 0. 140E+02 0. 123E+04 0. 320E+09 0. 777E+00 Q. 248E+09
: -0. 850E+02 0. 13CE+02 0. 112E+04 0. 274E+09 0. B22E+00 0. 225E+09
¢ -0. 830E+02 0. 120E+02 0. 102E+04 0. 232E+09 0. 874E+00 0. 203E+09
; -0. 420E+C2 0. 110E+02 0. F10E+03 0. 194E+CP  O. P32E+00 0. 1E0E+D9
: ~0. 300E~02 0. 101E+02 0. 790E+03 0. 163E+05 0. 955E+00  O. 1SSE+09
: -0. 350E+C2 0. 913E+01 0. 675E+03  O. 130E+09 0. 101E+01 0. 121E+09
] -0. 350E+C2  0.B38E+01 0. S7SE+03  O. 10BE+09  ©O. 102E+01 0. 1 10E+09
1 -0. 340E-G2 0. 783E+01 0. 485E+03 0. G43E+08 0. 970E+00  ©O. 913E+08
: ¢ -0. 320E+02 0. 725E+01 0. 308E+03 0. 782E+08 0. 9&1E+GO0 0. TS2E+OE
3 -0. 300E+02 0. 63E+01 0. 33BE+03 0. 434E+08 0. 9S3E+00 0. 4O7E+08
3 -0. 230E+02 0. 613E+01 0. 28SE+03 0. S29E+0Z 0. 942E+00 O 4S8E+03
4 -0. 240E+02 0. S50E+01 0. 22SE+03 0. 406E+03 0. 922E+00 0. 375E+03
3 -0. 200E+02 0. S13E+01 0. 200E+03 0. 339E+05 0. P43E+00 . 320E+03
3 -0. 1BOE+C2  0.4885+01 0. 1EBE+03 0. 297E+0S5 0. 578E+00 0. IF1E+08
4 c -0. t40E+02 0. 463E+01 0. 158E+03 0. 257E+08 0. 9i3E+00 0. 22SE+0S
4 : -0. 1C0E+0Z 0. 44SE+01 0. 145E+03 0. 230E+08 0. F08E+00 0. ZC9E+0B
4 0.8CGOE+C: 0. 425E+01 0. BZSE+02 0. 201E+08  O. S64E+00 0. 1 14E+03
o O 150E+DZ 0. 400E+01 O 42SE+02 0. 146E+08 O 4S4E+00  O. SCLE+O7
- 0. 180E+02  0.375E+01 O S2S5E+02 0. 124E+08 0. 363E+00 0. £19E+07
L
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i RUN&9S
é BUYTL 1026 100PHR 6894 GRAPHITE &8PHR: CAREON BLACK 2. SPHR;
: (L/T RATIC = 4. 431)
2 SAMPLE DIMENSIONS
o3 LENSTH=C QC23Z50 WIDTH=0. 003870 THICK=0. 00143C GSC AMP=(. 30
o POINT BY POINT VALUES
'§ * TIM OR TMP 0CC FREG DAMP ING MODULUS LOSS TANS LOSS MODL
b -0. 120E+C2  0.49SE+02 0. 173FE+04 0. 433E+1C 0. 983E-0! 0. 252E+09
1 o -0. 100E+CG3 0. 490E+02 0. 193E+04 0. 424E+10 0. 664E-01 0. 2B2E+09
3 : -0. BOOE+Q02 0. 4745E+02 0. 2346E+04 0. 401E+10 0. 860E-01 0. 345E+09
- -0. 720E+02 0. 431E+02 0. 349E+04 0. 328E+10 0. 15SE+00 0. 510E+09
E -0. 7C0E+02 0. 389E+02 0. 410E+04 0. 267E+10 O 223E+00 0. S97E+09
- =0. 680E+0C2  0.339E+02 0. 41BE+04 0. 202E+10 0. 301E+00 0. 4C9E+09
- -0. 660E+02 0. 90E+02 0. 379E+04 0. 148€E+10 0. 372E+00 0. SS1E+09 °
5 ( -0. 640E+02 0. 29BE+02 0. 322E+04 0. 114E+10 0. 309E+00 0. 467E+0°
g -0. 620E+02 0. 206E+02 0. 253E+04 0. 743E+09 0. 492E+00 0. 366E+09
3 ~0. 600E+02 0. 178E+02 0. 196E+04 0. S47E+09 O. S15E+00 0. 282E+09
= e ~0. SBOE+02 0. 160E+02 0. 149E+04 0. 443E+09 0. SALE+00 0. 242E+09
b ~0. S60E+02 0. 146E+02 0. 147E+04 0. 368BE+09 0. S47E+00  0: 209E+09
= —0. J40E+02 0. 13%E+02 0. 130E+04 0. 312E+09  O. SFOE+00  O. 184E+09
- ~0. S20E+02 0.'12SE+02 0. 1146E+04 0. 266E+09 0. &613E+00 0. 163E+09
b ~0. S00E+C2 0. 116E+02 0. 104E+04 0. 229E+09 0. 63&E+00 0. 145E+09
- ~0. 480E+02 0. 109E+02 Q. 943E+03 0. 199E+0%9 0. 455E+00 0. 131E+09
g ~0. 4460E+02 0. 103E+02 0. 848€+03 0. 175E+09 0. 683E+00 0. 12CE+09
P ~-0. 440E+02 0. 938E+01 Q. 798E+03 0. 145E+0% 0. 7SO0E+0Q0 0. 10FE+09
e -Q. 420E+02 0. 86JE+01 0. 7328E+03 0. 121E+Q0° 0. 80SE+00 0. F78E+08
b C- -0. 400E+C2 0. BOOE+01 Q. 4S3E+03 0. 103E+09 0. BA3E+00 0. BL4E+03
e -Q0. 380E+C2 0. 750E+01 0. 37SE+03 (. 868E+08 0. S45E+00 0. 7S1E+08
e ~Q. 360E+C2 0. 6888+01 0. SOOE+03 0. 729E+Q8 0. B73E+00  D. 528E+08
E . -Q. 340E+C2 0. 633€+01 0. 433E+03 0. 612E+08 0. 880E+00 0. S38E+08
S -0. 320E+C2 0. 583E+014 0. 363E+03 0. S03E+0& 0. 84BE+00 0. 327E+08
H -0. 300E+G2 0. 550E+01 0. 3USE+03 0. 428E+08 0. B840E+00 0. 3S9E+03
4 -0. 280E+02 0. 513E+01 0. 260E+03 Q. 3S7E+08 0. 818E+00 0. 292E+08
- -0. 260E+02 0. 488E+01 0. 223E+03 0. 313E+08 0. 774E+00  O. 2342E+03
5 -0. 240E+02 Q. 463E+01 0. 193E+03 0. 271E+08 0. 744E+00 0. 2C1E+08
S -0. 220E+02 0. 413E+01 0. 145E+03 0. 193E+08 0. 704E+Q0 Q. 134E+08
e -0. 200E+C2 Q. 37SE+01 0. 105E+03 0. 141E+0R 0. 617E+0C 0. B6BE+07
E -0. 180E+C2 0. 363E+01 0. 825E+02 0. 124E+08 0. 519E+00 0. 545E+07
.~ -0. 160E+G2 Q. 333E+01 0. 650E+02 0. 933E+07 0. 472E+0C 0. 440E+07
. -0. 140E+C2 0. 325E+01 0. SS0E+02 0. 7B4E+07 0. 320E+00 Q. 33BE+07
s -0. 120E+02 0. 313E+01 0. 4S0E+02 0. 445E+07 Q. 381E+00 0. 246E+07
e -0. 80CE+01 0. 300E+01 0. 325E+02 0. SO09E+07 0. 298E+00 0. 1S2E+07
E -0. 400E+01 0. 282E+01 0. 225E+02 0. 379E+07 0. 22SE+00 0. BS3E+04
e 0. COCE+Q0 Q. 27%E+01 0. 17SE+02 0. 2S3E+07 0. 191E+00 0. 487E+06
0. B00E+01 0. 270E+01 0. 7S0E+01 0. 206E+07 0. 8S0E-0O1% 0. 175E+06
0. 120E+C2 0. 263E+01 Q. SOOE+01 0. 136E+07 0. 6OOE-01 0. 313E+05
0. 160E+02  §. 260E+01 0. 250E+01 0. 112E+07 0. 306E~01 0
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g 10/29/82
. RUN700
g BUYTL 10&& 100FHR 6B93 GRAPHITE 63PHR. CARZON BLACK 2. 5PHR
:
;. - (L/T RATIC = 4. 56E:;
2 SAMPLE DIMENSIONS
b LENSTH=0. 005350 WIDTH=0. 008530 THICK=C. 001390 CSC AMP=0. 40
N : FOINT BY POINT VALUES
- Lol
; 2 TIM OR TMP  OCC FREQ DAMP ING MCDULUS LOSS TANG  LOSS MODL
; . -0. 120E+C3 0. 470E+02 0. 257E+04 0. 442E+10 O, 721E-01 0. 319E+09
3 - -0. 100E~023 0. 460E+02 0. 293E+04 0. 423E+10 0. 8S9E-01 0. 364E+09
i, e ~0. 840E+02 0. 43SE+02 0. 363E+04 0. 378E+10 0. 119E+00 0. 449E+09
‘ . -0. 790E+C2 0. 40S5E+02 0. 42BE+04 0. 328E+10 0. 162E+00 0. S20E+Q9
;- k- -0Q. 740E+C2 0. 373E+02 0. 473E+04 0. 277E+10 0. 211E+00 0. SE5E+09
f 2 -0. 720E+02 0. 351E+02 0 4834E+04 0. 245E+10 O, 243E+00 0. S9FE+09
g E-. -C 700E+C2 0. 322E+02 0. 491E+04 0. 207E+10 Q. 293E+00 0. 07E+09
: iz C: -0. 680E+02 0. 293E+02 0. 449E+04 0. 170E+10 O 32SE+00° 0. 5S4E+09
: e ~0. 660E+02 0. 265E+02 0. 397E+04 0. 140E+10  O. ZS0E+0C 0. 3429E+09
: 5 -0. 440E+02 0.238E+02 0. 350E+04 0. 112E+10 0. THSE+00 0. 431E+09
] : -0. 420E+02 0.2iSE+02 0. 319E+04 0. 1SE+0%  ©. 427E+00 0 391iE+09
1 -0. 600E+02 0. 193E3+02 0. 280E+04 0. 731E+0°9 0. 468BE+00 0. 342E+09
1 -0. SB0E+02 0. 174E+02 0. 205E+04 0. S93E+09 0. 421E+00 0. 2S0E+09
| -0. SGOE+02 0. 148E+02 0. 120E+04 0. 424E+09 0. 341E+00 0. 145E+09
o 1 ~0. S40E+C2 0. 110E+02, 0. 901E+03 0. 230E+09 0. 461E+00 0. 106E+09
4 - -0. S20E+02 0. 982E+01  C. 733E+03 0. 183E+0% 0. 466E+00 0. 854E+08
k- £~ -0. 500E+C2 0. 73BE+01 0. 515E+03 0. 948E+038 0. 587E+00 0. 5£8E+08
e - -0. 480E+02 0. 7002+01 0. 483E+03 0. B6CE+0S5  O. £10E+00 0. S25E+08
: A ~-0. 440E+02 0. 650E+01 0. 450E+03 0. 725E+08  D. 6CE+00 0. 479E+08
: 3 -0. 420E+0Z 0. S73E+01 0. 345E+03 0. S40E+08 O &£84E+00 0. 370E+08
b/ - -0. 400E~C2 0. S38E+CG1 0. 323E+03 0. 457E+08 0 &92E+00 Q. 316E+03
o -5, 380E+02 0. SONE+01 0. 290E+C3 0. 379E+08 O 7iSE+CCU O 2T2E+0SB
H -0. 340E+C2 0. 473E+01 0. 250E+03 0. 30E+0S  O. 6875+00 O IZEZ7E+08
;f -0 34QE+Z2 0. 43BE+01 0. 213E+03 0. 261E+08 0. 68BE+00 0. 1€0E+03
K -0 320E-C2 0. 413E+01 0. 175E+03 0. 219E+08 O &3BE+00 0 129E+0B
-0. 300E+Q02 0. 388E+01 0. 148E+03 0. 17SE+08 0. 409E+00 0. 109E+08
-0. 2B0E+02 0. 363E+01  O. 125E+03 0. 141E+08 0. 59CE+00 0. 830E+07
-0. 260E+Q2 0. 350E+01 0. 10BE+03 0. 123E+08§  O. 543E+00 0. 639E+07
-0. 240E+CZ 0. 338E+01 0. 9T5E+02 0. 106E+08 0. SOZE+0C 0. SZ2E+07
-0 220E+02 Q. 325E+01 0. 7TSE+02 O BYCE+ST 0 43SE+GC O aUSE+07
-0, S00E+C2 0. 313E+01 0. 75E+02 0. 730E+0T 0. 4Z9E+00 0. 313E+07
-0. 1B0E+32 0. 300E+01 ~ 0. S7SE+02  O. 577E+07 Q. 394E+00 O Z2RE+07
~0. 160E-G2 0. 2BBE+01 0. 4TSE+02 0. 429E+CT 9. 35&E+00 O, 133E+07
-0. 120E+G2 0. 2758+01 0. 350E+02 €. 288E+07 O 28TE+00 0. 327E+06
-0. SCOE~31 Q. 27CE+01 0. 225E+02 . 224E+07 0. 191E+00 0. 437E+0%
~0. 400E+Q1 0. 263E+01 0. 17SE+02 0. 153E+07 0. 157€+00 0. Z42E+06
Q. Q00E+CQ 0. 260E+01 0. 100E+02 0. 127E+07 0. 917E-01 0. 117E+0é
0. 400E-01 0. 25SE+01 0. 7S50E+0f 0. 7S4E+06 O 7iSE-Ci 0. 331E+0S .
Q. 600E+Z1  ©. 2508+01  O. SOOE+0: 0. 249E+0& 0. 496E-01 0. 124E+0S5 {
i
%
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10/29/82

RUN710
1OOPHR; 6894 GRAPHITE 68PHR: CAREON BLACK 2. SPHR;

k- (L/T RATIO = 4. 504)

4 SAMPLE DIMENSIONS

3 LENGTH=0. 065250 WIDTH=0. GOB480 THICK=0.00141C 0SC AMP=0. 50

4 POINT BY POINT VALUES

¢ TIM OR TMP  OCC FREG DAMP ING MODULUS LGSS TANG  LOSS MODL

- _1Z0E+03 0. 48SE+02 0. 3BE+04 0. 454E+10  0.B14E-01 0. 3&9E+09

e . 100E+03  O. 473E+02 0. 438E+04 0. 421E+10 0. 972E-01 0. 41BE+09

e . B&OE+02 0. 448E+02 0. S26E+04 0. 3B6E+10 0. 130E+00 0. SO2E+09

1A . B00E+C2 0. 410E+02 0. 626E+04 0. 324E+10 0. 185E+00 0. 39BE+09

L _760E+02 0. 368E+02 0. 638E+04 0. 260E+10 0. 234E+00 0. 6C9E+0T

2 _740E+02 0. 340E+02 0. 434E+04 0. 222E+10  0.272E+00 0. 505E+09

e _720E+G2 0. 309E+02 0. 626E+04 0. 183E+10 - 0.325E+00 0. 596E+0%
. 700E+02 0. 276E+02 0..542E+04 0. 146E+10 0. 352E+00 0. 515E+09
. 680E+02  0.248E+02 0. 482E+04 0. 117E+10  0.390E+00 0. 458E+09
. 660E+02 0. 22%E+02 0. 429E+04 0. P67E+09 0. 420E+00 0. 306E+09
. 640E+02 0. 203E+02 0. 384E+04 0. 7B1E+09? 0. 464E+00 0. 362E+09
. 620E+02 0. 1BOE+02 0. 340E+04 0. 615E+0% 0. 521E+00 0. 320E+09
. 600E+02 0. 161E+02 0. 296E+04 0. 491E+09 0. S64E+00 0. 277E+09
_SBOE+02 0. 149E+02 0. 256E+04 0. 416E+0%  C. 573E+00 0. 23BE+09
. S60E+02 0. 135E+02 0. 223E+04 0. 341E+09 0. 40BE+00 0. 207E+09
. SA0E+G2 0. 124E+0Z 0. 196E+04 0. 2B4E+0% 0. 634E+00 0. 1BCE+09
_S20E+02 0. 114E+02 0. 174E+04 0. 238E+09 0. 668E+00 0. 139E+09
. SOO0E+02 0. 104E+02 0. 158E+04 0. 196E+0% 0. 727E+00 0. 143E+09
. 460E+Q2 0. 950e+01 0. 143E+04 0. 163E+09 0. 784E+00 0. iZBE+0%
. 440E+02  0.875E+01 0. 130E+04 0. 136E+0°  0.839E+00 0. 114E+09
. 430E+02 0. 813=+01 0. 114E+04 0. 116E+09 $. B873€+00 O.IOIE+O9
D. 100E+02  0.725E+01 0. 948E+03 0. 898E+08 0O 8%4E+00  J. 303E+08
 3S0E+02 0. 673E+01 0. 828E+03 0. 763E+08 O 901E+00 0. 587E+08
 340E+02 0. 6256+01 O 7O3E+03 0. &37E+C8  0.892E+00 0. S4BE+08
0. 340E+C2 0. 57SE+01  ©. SBSE+03 0. S21E+03 0. 878E+00 0. 457E+08
. 320E+02 0. 338E+01 O 498E+03 0. 44CE+08  0.854E+00 0. 376E+08
0. 30CE+02 0. 5138+01 0. 433E+03 0. 389E+08  0.817E+00 0. 31BE+08
. 280E+C2 0. 488E+01 0. 365E+03 0. 341E+08 0. 762E+00 0. 260E+08
_260E+02  0.4S0E+01 0. 3COE+03 0. 273E+08  0.735E+00 O =ZC1E+08
| T40E+02  0.4235E+C1 0. 23BE+03 0. 231E+08 0. 452E+00  C. 1S1E+08
_220E+C2 0. 400E+01 0. 195E+03 0. {71E+08 0. 604E+00 0. 115E+08
. 180E+02 0. 363E+01 0. 135E+03 0. 136E+08 0. S10E+00 0. 891E+07
_160E+G2  0.330E+01 0. 115E+03 0. 118E+08 0. 466E+00 0. 351E+07
_140E+02  ©0.3338E+01 0. 975E+02 0. 102E+08 0. 423E+00 0. 332E+07
_100E+02  0.329E+01 0.700E+02 0. 8SBE+07 0. 329E+00 0. 2EIE+07
.BOOE+C1  0.3135+01 0. 57SE+02 0. 704E+07 0. 292E+00 0. 206E+07
. 6GOE+01 0. 300E+01  O. SOOE+02 0. S56E+07 0. 276E+00 0. 1S3E+07
.QOOE+GO  0.299E+01 0. 325E+02 0. 442E+07 0. 192E+00 0. S47E+06
.S00E+0t  O.280E+01 0. 175E+02 0. 331E<07 0. 111E+00 0. 367E+05
. {20E+02  0.27SE+01 0. 125E+02  0.27BE+07 0. 3820E-01 0. 228E+06

: . 180E+C2 0. 2708+01 0. 7SOE+01 0. 225E+07 0. S10E-01 0. 115E+D6
~ _Z20E+GT 0. 260E+01 0. 400E+01 0. 122E+07  ©C. 440E-01  O. 540E+05
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(L/T RATIC = 5. 163}

SAMPLE DIMENSIONS
LENGTH=S JC6Z50 WIDTH=0. 01C4E0 THICK=0. 00123C OSC AMF=0. 10

POINT BY POINT VALUES

TiM OR THP 0CC FREG DAMP ING MODULUS LOSE TAMG L.CSE MODL
0. 200E+C2 0. 435e+02 ¢. 770E+03 Q. 445E+10 0. 1C1E+00 Q. 349E+09
Q. 400E+02 Q. 421E+02 0. 8&4BE+03 Q. 417E+10 0. 121E+00 0. S0SE+09
0. 600E+02 Q. 405E+Q2 Q. 80BE+03 0. 385E+10 0. 122E+00 Q. 470E+09
Q. BOQE+22 0. 38&E+02 0. 755E+03 Q. 350E+10 O 1235E+00 0. 439E+09
0. F60E+Q2 Q. 364E+02 0. 808E+03 0. 310E+10 0. 131E+00 Q. 4370E+09 -
Q. 104E+403 Q. 338E+C2 C. F3I5E+03 Q. 267E+10 0. 204E+00 0. S44E+0°
0. 10BE+C3 0. 3108+02 0. 106E+04 0. 225E+10 0. 273E+00 0. 614E+09
Q. 110E+G3 0. 2BBE+02 0. 106E+04 0. 193E+10 0. S18BE+00 0. $15E+09
0. 112E+03 0. 262E+02 0. 103E+04 0. 167E+10 Q. 355E+60 0. 3%4E+07
Q. 114E+03 0. 250E+02 0. 102E+04 0. 146E+10 0. 403E+00 0. 587E+09
0. 114E+03 0. 233E+02 0. 102E+04 0. 126E+10 0. 466E+00 0. SR7E+09
0. 118E+C3 0. 214E+02 0. 101E+04 0. 106E+10 0. 545E+00 0. SBOE+09
0. 120E+03 0. 1952+02 0. 980E+03 0. B882E+07 0. 637E+00 0. S64E+09
Q. 1228+03 0. 175e+02 0. 30E+03 0. 707E40° 0. 733E+00 0. S33E+0?
¢ 0. 124E+G3 0. 153E+02 C. 850E+03 0. S70E+0% 0. 850E+00 0. 485E+07
i 0. 126E+03 0. 139E+02 0. 745E+03 0. 439E+09 0. FLCE+D0 0. 422E+0°9
: 0. 122E+03 0. 121E+02 0. 625E+03 0. 332E+07F 0. 105E+01¢ . 3T0E+09
; Q0 130E-C3 0. 103E+02 0. 498E+03 0. 245E+0° 0. 112E+01 0. 273E+09
; Q. 122E+03 0. 913e+01 0. 385E+03 0. 182E+07 0. 11SE+01 0. 208BE+C?
; Q0. 134E+03 Q. 800E+01 Q. 290E+03 0. 136E+07 0. 112E+01 0. 133E+0°
: D 1Z5E~C3 0. 738E+01 0. 218E+03 0 114E+0° Q. IF2E+0D ¢ 1i3E+09
3 9. 138BE+C3 0. 67CSE+01 O 165E+03 0. 930E+0S 0. 3F3E+GO 0 ZESE+08
3 Q. 14QE+G3 0. 613e+01 0. 130E+03 G. 740E+08 Q. BE9E+QO 0. 626E+03
1 Q. 132E+03 Q. 575E+01 0. 100E+03 C. 435E+03 Q. 7S0E+QC 0. 474E+08
% 0. 143E+C3 0. S38E+01 0. BCOE+02 0. B37E+08 Q. &4B7E+QQ 0. 3&BE+08
e 0. 146E+C3 0. 513e+01 Q. 450E+02 0. 375E+08 0. 614E+0D 0. 2ZSLE+08
Z 0. 148E+Q3 0. 488E+01 Q. S25E+02 Q. 414E+08 0. S48E+00 0 ZZ3E+08
3 0. 152E+03 0. 450E+01 0. 375E+02 0. 333E+08 . 459E+00 0. 1S3E+08
? Q. 1S4E+CC 0. 42%E+01 0. 300E+02 Q. ZBLE+(CB 0. 812E+00 0. 116E+083
% 0. 1&0E+G3 0. 400E+01 G. 2C0E+02 G. 233E+CE Q. 310E+CO 0. TZ1E+Q7
s J. 164E~T3 Q. 37SE+01 0. 150E+02 0 1B87E+08 . 0. 2&6S5E+CQ Q. 3S3E+Q7
% U. 166E+C3 0. 363E+01 0. 125e+02 0. 165E+08 0. 23LE+00 Q. 3F0E+Q7
0. 170E+GC3 Q. 350=+01 Q. 1CO0E+0OR2 0. 144E+CS8 Q. 2CR2RE+CHD Q. 2G2E+07
0. 174E+G3 0. 332e+01 Q. 750E+01 Q. 123E+08 Q. 153E+00 0. 2C3E+07
Q. 178E=33 0. 325&+01 0. 730E+01 Q. 105E+0B Q. 176E+C0O 0. 184E+07
0. 122E+G3 Q. 313=+01 0. 730E+01 Q. B58E+Q7 0. 190E+00 Q. 1&3E+07
Q. 186E+33 0. 300E+01 0. 30QE+01 Q. &77E+G? 0. 13BE+00 0. ®33E+06
C. 1F0E+C3 0. 283E+01 C. SCOE+O1 0. S04E+0Q7 0. 1S0E+0C Q. 7S7E+06
0. 192E-03 0. 275E+01 C. 250E+01 Q. 33FE+CQ7 Q. B20E~-0O: 0. Z7BE+06
Q 19&6E+03 0. 262E+01 Q. 250E+01 0. 180E+Q7 0. PCOE-C1 0. 162E+056
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¥
g §,~ (L/T RATIO =  5.248)
A SAMPLE DIMENSIONS
- LENGTH=C. 004250 WIDTH=0. 010410 THICK=0.001210 pSC AMP=0. 20
.
e POINT BY POINT VALUES
i
3 TiM OR TMP  DCC FREG DAMP ING MODULUS LOSS TANG  LOSE MODL
E o00E+C2 0. 40SE+02 0. 145E+04 Q. 407E+1D 0. 110E+C0 0. 447E+09
. ' Z00E+02  0.393E+02 0. 153E+04  O.3B2E+10 0. 1236+00 0. 3&9E+0%9
b | LOOE+02 0. R7SE+02 0. 158E+04 0. 349E+10 0. 139E+00 0. 3E5E+0%
 900E+02 0. 359E+02 0. 160E+04 0. 319E+10 0. 154E+Q0 0. 451E+09
' G4QE+02 0. 337E+02 0. 170E+04  0.284E+10 0. 1B4E+0Q 0. I=3E+09
' L02E+03 0. 319E+02 0. 191E+04 0. 252E+10 0. 233E+00 0. S87E+09
 JOGE+03 0. 294E+02 0. 190E+04  0.214E+10 0. 273E+00 0. 384E+09
| J0BE+03 0. 273E+02 0. 179E+04 0. 190E+10 0. 288E+00 0. S49E+09
: ' 110E+03 0. 260E+02 0. 171E+04 0. 167E+10 0. 314E+00 0. S24E+09
1 | J12E+03 0. 240E+02 0. 163E+04 0. 142E+10 0. 351E~00 0. 499E+09
; | 114E+03  O.224E+02 0. 15BE+04 0. 123E+10 0. 391E+00 0. 4B2E+09
! | J16E+03 . 0.206E%02 0. 134E+04 0. 105E+10 0. 450E+00 O. 470E+09
4 ' J1BE+03 0. 190E+02 0. 152E+04 0. B85E+09 0. 321E+00 0. 461E+09
: | 120E+03 0. 173E+02 0. 147E+04 Q. 724E+07 0. b10E+00 0. 343E+09
5 | 1ooE+03 0. 1S8E+02 0. 140E+04 0. 6O3E+0T 0. 6G7E+0C 0. 4Z0E+09
; | 1paE+03 0. 140E+02  O. 128E+04 0. 473E+07 0. B11E+00 0. 384E+09
] o4E+02 0. 123E+02 0. 114E+04 0. 374E+09 0. 907E+00  O. 339E+09
: ' {oBE+03 O, 110E+02 0. 973E+03 0. 2B6E+07 0. 997E+00 0. 285E+09
e | {30E+03 0. 963E+01 0. BOOE+03 0. 216E+0% 0. 107E+01 0. 231E+0%9
o | 130E+03 0. B63E+01 0. 440E+03 0. 170E+09 0. 1G7E+01 0. 1B2E+09
& | |34E+03 0. 788E+01  O. S03E+03 0. 139E+09 0. 1Q0E+01 0. 140E+09
2 134E+03 0. 725E+01 0. 398E+03 0. 116E+09 0. 938E+00C 0. 1CTE+Q9
ke | {2gE+03 0. 67SE+01 0. 313E+03 0. 983E+08 0. 850E+00 0. BZ6E+03
]  130E+03 0. 62SE+01 0. 245E+03 0. 821E+08 0. 778E+00 0. 43BE+08
' 142E~-03 0. 58BE+01 0. 193E+03 0. 7C8E+08 O ASDE+00 0. 459E+08
| 144E+03 0. 338E+01 0. 155E+03 0. 567E+08 0. 6SE+0Q  ©O. 377E+08
| JaGE+03 0. 313E+01 0. 123E+03 0. S02E+08 0. S7SE+C0 0. 290E+08
' 148E+03 0. 4BSE+01 0. 100E+03  O. #40E+0S 0 S522E+00 0. 229E+08
| 1s0E<C3 0. 4635+01 0. B2SE+02 0. 3B0E+0S 0. 479E+00  O. 1S2E+08
|sag+03 O, 438E+01 0. 575E+02 0. 324E+08 0. 372E+00  O. 1Z1E+08
| 158E+G3 0. 413E+01 0. 400E+02 0. 271E+0S 0. 291E+00 0. 791iE+07
| {60E+03 0. 390E+01 0. 350E+02 0. 2246E+08 0. 285E+00 0. 546E+07
{6BE+03 0. 375E+01 0. 250E+02 0. 19BE+08 5. 2oOE+00 Q. 336E+07
| 158E+03 O, 363E+01 0. 225E+02 0. 179E+08 0. 212E+00 9. 3T1E+07
{72E+c3 0. 350E+01 0. 179E+02 0. 1S3E+CE 0. 1T7E+00  O. 2TOE+07
| 17BE+03 0. 33QE+01 0. 1SOE+02 0. 131E+CE 0. 163E+00 Q. 214E+07
igoE+02 0. 325E+01 0. 125E+02 0. 111E+08 0. 147E+00Q  O. 142E+07
{peE+02 0. 313E+01 0. 100E+402 Q. ?07E+07 0 127E+00 0. 115E+07
| 190E+G3 0. 300E+01 0. 7SOE+01 0. 716E+07 0 1C3E+00 0. 740E+05
| {94E+03 0. 2B3E+01 0. 7SOE+01 0. S33E+0 q 113E+00 0. 4COE+0%
198E<03 0. 275E+01 0. S00E+01 0. 3SBE+O7 0. 320E-01 0. 294E+06
| 2G0E<03 0. 263E+01 0. SOCE+01 Q. 191E+07 O 900E-01 0. 17T2E+05
o 2GAE~C2 0. 26CE+01 O 2J0E+01 0. 1ESEXOY 0 4SGE-01 0. 725E+CS
. 204E+73 O 2SBE+01 0. 2S0E+01 0. 132E+07 0. 468E~01 O 516E+05
o 210E+03 O 25%E+01 O 2S0E+O1 o S3oE+Ce Q. 477E-Q! O 24BE+0S
C3i1E-23 0. 252E+01 0. 250E+01 Q. 5&0E+Qo q 4SBE-01  O. 273E+0S
| SigE«o2 0. 250+01 0. 2ZOE+01 0. B1OEXGS o, 43&6E~01 0. 1SAE+0S
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TIM OR TMP

COD0O00O00CO0000000000000000COO000

. 200E+0Q2
. 400E+02
. 600E+Q2
. BOOE+OQ2
. 40E+02
. 102E+03
. 106E+03
. 112E+03
. 114E+03
. 116E+03
. 118E+C3
. 120E+03
. 122E+03
. 124E+03
. 126E+03
. 128E+Q3
. 130E+C3
. 132E+03
. 134E+03
. 136E+03

138E+Q3
140E+03

. 142E+03

146E+03
150E+03
152E+03
158E+03
162E+03
166E+03
170E+03

SAMPLE DIMENSIONS
LENGTH=0. 0046330 WILTH=0. 010670 THICK=0. 001220 0SC AMP=0. 30

POQINT BY PQINT VALUES

0CC FREQ

OO0 O0O0O0CCO0O0000D0C0O000O00DO0OO00OOCO0OCOLOO0OO

. 401E+02
. 391E+02
. 374E+02
. 3532+02
. 334E+02
. 314E+02
. 296E+02
. 271E+02
. 244E+02
. 2118+02
. 1B4E+02
. 16CE+02
. 140E+02
. 119E+Q2
. 983E+01
. 8%0E+01
. 723E+01
. A38E+O1
. 988E+01
. 963E+0Q1
. 938E+01
. S13E+01
. 473E+01
. 4502+014
. 425E+01
. 400E+Q1
. 375E+01
. 36IE+01
. 3S0E+01
. 338E+01

sHeolvEeNesNeoRojoloRoNoeNeNoRoRoRoRoRoNoReoNoeNoNeRoRoRoe oo o

DAMP ING

. 228E+Q4
. 237E+04
. 247E+04
. 2S3E+04
. 2L4E+Q4
. 291E+04
. 289E+04
. 273E+04
. 255E+04
. 229E+04
. 209E+04
. 194E+Q4
. 180E+04
. 158E+04
. 132E+04
. 106E+Q4
. B0BE+03
. 800E+03
. 453E+03
. 398BE+03
. 315E+03
. 263E+03
. 223E+03
. 120E+03
. B2SE+02
. 70QE+02
. 450E+02
. 375E+02
. 300E+02
. 250E+02

198

(L/T RATIC

MODULUS

0000CO0O0000000000UO00CO00O0000COG

. 381E+10
. 362E+10
. 330E+10

293E+10

. 263E+10

236E£+10

. 206E+10
. 173E+10

140E+10
i104E+10

. 787E+Q9
. S93E+Q9
. 45QE+0Q9
. 320E+09
. 217E+Q9
. 187E+Q9

110E+09

. B19E+08
. 674E+08

L0SE+08
S40E+08

. 478BE+08
. 390E+08
. 335E+08
. 283E+08
. 234E+08
. 188E+08
. 166E+08
. 145E+08
. 125E+08

L
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Q.
0
0
0
0
Q
0
G
0
0
0
0
0
0
0
0

= 5.20%)

DSS TANG
. 117E+00
. 128E+00
. 146E+00Q
. 168E+00
. 198E+00
. 240E+00
. 273E+00
. 3CEE+0Q
. 3535E+00
. 423e+00
. 512E+00
. 631E+00
. 758E+00
. 926E+00
112E+01
. 121E+01
. 127E+01
. 122E+01
. 108€+01
. 104E+01
. 901E+00
. BRLE+Q0
. B1SE+Q0
. 490E+0Q0
. 378E+00
. 362E+00
. 265E+00
. 236E+00
. 202E+00
. 181E+00
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11/2/82
RUN717

LOSSs MODL
0. 444E+09
0. 462E+07
0. 482E+0%?
0. 434E+0C7
0. S19E+0°
0. 567E+07
0. S&3E+09
0. 53CE+0%
0. 495E+09
0. 442E+0°
0. 402E+07
0. 374E+0°
0. 341E+09
0. 296E+0%
0.
Q
0
0
0
0
0
0
C
0
0
0
0
0
0
0

242E+07

. 190E+07
. 140E+09
. 999E+08
. 730E+08B
. 629E+08
. 487E+08
. 39SE+08
. 318E+08
. 164E+08
. 107E+08
. B47E+07
. 498E+07
. 393E+07
. 2Q94E+07
. 227E+07

ey
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RUNSE1
P1700/6894 (67/33) BY VOLUME
(L/T RATIO = 7. 5609
SAMPLE DIMENSIONS
9 LENGTH=0. 006350 WIDTH=0. 010410 THICK=0. 000840 0OSC AMP=0. 05
- POINT BY POINT VALUES
- TIM OR TMP OCC FREQ DAMP ING MQDULUS LOSS TANG LDOSS MODL
e 0. 130E+Q3 0. 264E+02 0. 808E+Q2 0. S14E+10 0. 575E-01 0. 296E+09
i v 0. 170E+03 0. 261E+02 Q. B4S5E+02 Q. SC2E+10 0. 631E-01 0. 317E+09
o 0. 190E+03 0. 242e+02 0. 105E+03 0. 431E+10 0. 890E-01 0. 3B4E+Q9
0. 194E+Q3 0. 218E+02 0. 167E+03 Q. 349E+10 0. 175E+0Q0 0. 610E+09
0. 196E+03 0. 197E+02 0. 219E+03 Q. 285E+10 0. 2B0E+00 Q. 796E+09
0. 198E+03 0. 168E+02 0. 269E+03 0. 205E+10 0. 475E+00 0. 972E+09
0. 200E+03 0. 123E+02 0. 270E+03 0. 109E+10 0. 878E+00 0. 956E+09
0. 202E+03 Q. 760E+01 0. 167E+03 Q. 385E+09 0. 144E+01 0. 5S52E+09
0. 204E+03 0. 518E+01 0. 703E+02 0. 154E+09 0. 130e+01 0. 200E+09
0. 2046E+03 0. 4Q7E+01 0. 278E+02 Q. 781E+08 0. 829E+00 0. 647E+08
0. 208E+03 0. 3446E+01 0. 10SE+02 0. 437E+08 Q. 434E+00 Q. 190E+08
0. 210E+C3 0. 306E+01 0. 325E+01 0. 243E+08 0. 172E+0Q0 0. 417E+07
0. 212E+03 0. 299=+01 0. 250E+Q0 0. 208E+08 0. 139E-01 0. 290E+06
0. 214E+03 0. 288E+01 0. 750E+00 0. 159E+08 0. 450E-01 0. 717E+06
0. 216E+03 0. 278E+01 0. 750E+00 0. 117E+08 0. 483E-01 0. S67E+06

o
*
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P1700%6894 (67/33-V0OL) DRIED 24HRS

TIM OR TMP

0000000000000 0000O000

. 1S0E+03
. 170E+03 °
. 184E+03
. 188E+03

190E+Q3

. 192E+03
. 194E+Q3

196E+03

. 198E+03

200E+03
202E+03

. 204E+0Q3
. 206E+03
. 208E+03
. 210E+03
. 212E+03

214E+Q2

. 216E+03
. 218E+03
. 220E+03

SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 0101460 THICK=0. 0010460 0SC AMP=0. 05

POINT BY POINT VALUES

QCcC FREG

O00000C0O000CO0C0000000

. 380E+02
. 377E+02
. 352E+02
. 314E+02
. 278E+02
. 236E+02
. 176E+02
. 111E+02
. 739€+01
. 993E+01
. 921E+01
. 481E+01}
. 451E+01
. 431E+01
.411E+0Q1
. 371E+0Q1}
. 367e+01
. 349E+01
. 336E+01
. 317E+01

sNoNoNoNoNoNoReNeoNoRoNoNoNeNoNoRNoNe oo

DAMP ING
. 923E+02
. 110E+03
. 213E+03
. 3B4E+03
. S14E+03
. 969E+Q3
. S75E+03 .
. 382E+03
. 167E+03
. 718E+02
. 340E+02
. 183E+02
. 113E+02
. B25E+01
. 675E+01
. SS0E+01
. 475E+0Q1
. 400E+01
. 325F+01
. 200E+01

200

(L/T RATIOD =

MODULUS

[eNoReNoeNoRNoNoNoNoNoRoNoNoNoNaoNoNoRNoNo ol

. 948E+10
. S3BE+10
. 469E+10
. 371E+10
. 290E+10
. 210E+10
. 115E+10
. 441E+0Q9
. 1B4E+09
. 110E+C9
. 800E+08
. K47E+08
. 341E+08
. 474E+08
. 410E+08
. 349E+08
. 284E+08
. 229E+(Q8
. 197E+08
. 150E+08

5. 991)

LOSS TANG

[oleNoNoNoRoNoReoNoNooNoRoNoNoNoNoRoRe e

. 316E-01
. 382E-01
. 8952e-01
. 194E+00
. 3B1E+00
. S06E+00
. 922E+00
. 155E+01
. 152E+Q1
. 101E+01
. 621E+00
. 391E+00
. 274E+Q0
. 220E+00
. 198E+00
. 178E+CO
. 173E+Q0
. 163E+00
. 143E+0C
. 784E-01

11/2/82
RUNG80

0SS MODL

. 173E+09

. 20SE+0Q9 °
. 400E+Q9
. 718E+09
. 260E+07
. 104E+10
. 106E+10
. 6B3E+Q9
. 279E+09
. 112E+Q9
. 496E+08
. 253E+08
. 148E+08
. 104E+08B
. 811E+Q7
. &21E+Q7
. 492E+07
. 374E+Q7
. 280E+07
. 148E+07

»
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TIM Ok TMP

[ogojefeoRoNeNeleNoNoNeNoNoYoeRoNeYo o)

. 150E+03
. 170E+03
. 186E+Q3
. 190E+03
. 192E+03
. 194E+03
. 196E+03
. 198E+03
. 200E+03
. 202E+03
. 204E+C3
. 206E+03
. 208E+03
. 210E+03
. 212E+03
. 214E+03
. 216E+03
. 218E+03
. 220E+G2

—

ARSI

SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 009650 THICK=0. 001100 0SC AMP=0. 05

POINT BY POINT VALUES

QCC FREQ

O000000O0COCO0OOCOO0COCOOoO

. 38%e+02
. 389E+02
. 363E+02
. 322e+02
. 278E+02
. 231E+Q2
. 161E+02
. 104E+Q2
. 764E+01
. 641E+0Q1
. 974E+Q1
. 544E+01
. 913e+01
. 491E+01
. 464E+01
. 4423E+01
. 422E+01
. 403e+01
. 3B84E+01¢

0000000000 VOOOOOCOCO

DAMP ING

. B10E+02
. 928E+02
. 224E+03
. 430E+03
. 397E+03
. 650E+03
. S91E+03
. 333E+03

149E+03

. 705E+02
. 34BE+02
. 218E+02
. 155E+02
. 123E+02
. 105E+02
. 950E+01
. 825E+01
. 725E+01
. 450E+01

201

(L/T RATIO

MODULUS

CO00O0O0OOO0OOOOODOOOOOO0D

. S40E+10
. S40E+19
. 448E+10
. 36BE+10
. 274E+10
. 188E+10
. 12E+09
. 367E+09
. 187E+09
. 125E+0%
. 9SPE+08
. 839E+08&
. 721E+08
. b44E+08
. S50E+(08
. 482E+08
. 420E+08
. 341E+08
. 30BE+08

L

CO0000UO0OVOCOUOCOOOCTCOOO

= S5.773)

0SS TANG
. 265E-01
. 303E-01
. 844E-01
. 206E+00
. 3B4E+Q0
. 806E+Q0
. 112E+01
. 1532E+01
. 126E+01
. 850E+00
. SS4E+Q0
. B65E+0Q0
. 293E+00
. 252E+00
. 242E+Q0
. 241E+0Q0
. 229E+00
. 222E+00
. 219E+00

AR R o e it RS e o L v S VS A AR 2 ot o W g o A ey e 15 e e e e .
SPiE s A S R S R e R TR -

11/2/82
RUN379

LOSS MODL

CO0CO0OO00O0OO0O0OCOOoOOLOOOO

. 143E+09
. 164E+09
. 3F5E+09
. 759E+09
. 105E+190
. 114E+10
. 102E+10
. 95BE+09
. 236E+0%
. 106E+0°
. 331E+08
. 3C4E+08
. 211E+08
. 162E+08
. 133E+08
. 116E+08
. Q62E+07
. 800E+07
. 673E+07




P1700%68%4 (67/33-VAL) DRIED 24HRS

TIM OR TMP

CUOO0OOODO0OOOOOLOOOO0O0

. 1530E+03
. 170E+Q3
. 18BE+Q3
. 192E+Q3
. 194E+Q3
. 196E+03
. 198E+Q3
. 200E+C3
. 202E+03
. 204E+03
. 206E+03

20B8E+03

. 210E+03
. 212E+03
. 213E+03
. 216E+03
. 218E+03
. 220E+03

XTI IO+ oo

SAMPLE DIMENSIONS
LENGTH=0. 0046350 WIDTH=0. 009906 THICK=0.001120 0SC AMP=0. 05

POINT BY POINT VALUES

0CC FREQ

CO00U00COC0000000C00O0

. 414E%02
. 408E+02
. 383E+02
. 357E+02
. 33&E+02
. 3082+02
. 261E+02
. 205E+02
. 134E+02

857E+01

. &61E+01
. S70E+01
. 921E+01

490E+01
4463E+01

. 441E+01
. 410E+01
. 391E+01

elefeRoNoloNeNeNoNaNoNeNoNoNoNoRoXo)

5]

AMP ING
9RIE+02

. 108E+03
. 180E+03
. 277E+03
. 360E+03
- 478E+03
. 608E+03
. 635E+03
. 494E+03
. 235E+03
. 101E+03
. 475E+02
. 263E+02
. 163E+02
. 125E+02
. 105e+02
. 900E+01
. 775E+01

202

(L/T RATIOQ =,

MODUL.US

jejejooNoNeNoNeNvNoNoNoNeNoYoRe RuXo!

. S64E+10
. S948E+10
. 484E+10
. 420E+10
. 371E+10
. 311E+10
. 222E+10
. 136E+10
. S68E+Q9
. 223E+09
. 124E+09
. 871E+08
. 695E+08
. 5P1E+08
. S04E+03
. 441E+08
. 353E+08
. 303e+08

LDSS TANG

000000000099000000

. 267E-01
. 320E-01
. 606E-01
. 107E+00
. 158E+00
. 250E+00

444E+00
751E+00

. 138E+01
. 159E+01
. 115E+01
. 725+00
. 47°E+00
. 341E+00
. 290E+00
. 268E+00
. 26LE+00
. 251E+00

5. 670)

11/72/82
RUN383

LOSS MODbL

jelcloRoNoloReNoNoNeNoNeNoReRoReNoXe)

. 151E+09
. 175E+09
. 293E+09
. 451E+09
. SB6E+09
. 778E+09
. 987E+09
. 102E+10
. 7B3E+09
. 353E+09
. 142E+09
. 631E+08
. 333E+08
. 201E+03
. 146E+08
. 11BE+08
. 937E+07

761E+07

i

il
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P1700 + 6894 (&7/33) BY VOLUME DRIED

TIM OR TMP

cjoReNoNoNeoNoNoNoNoNeNeoNoRoNeoNoReoNo e

. 150E+03
. 170E+03
. 184E+03
. 190E+03
. 192E+C3
. 194E+03
. 196E+03
. 198E+03
. 200E+03
. 202E+03
. 204E+03
. 206E+03
. 208E+03
. 210E+03
. 212E+03
. 214+03
. 216E+03
. 218E+03
. 220E+03

S Cee B PO S P L T NEY

SAMPLE DIMENSIONS
LENGTH=0. 0046350 WIDTH=0. 009210 THICK=0. 001100 OSC AMP=0. 05

POINT BY POINT VALUES

OCC FREQ

0000000000000 000I00

. 434E+02
. 423+02
. 401E+Q2

36E+02

. 335E+02
. 297E+02
. 241E+02
. 172E+02
. 109E+02
. 759E+01
. 628E+01
. 955E+01
. 916E+01
. 485E+01

459€E+01

. 438E+01
. 409g+01
. 386E+01
. 366E+01

OCO0O00O0000000O0OO00O0V0O00O0

DAMP ING
. 110E+03
. 134E+03

187E+03
325E+03

. 423E+03
. 554E+03
. 643E+03
. 604E+03
. 364E+03
. 157E+03
. 703E+02
. 353E+02
. 208E+02
. 145E+02
. 118E+02
. 1C0E+O2
. 875E+01
. 725E+01
. 975E+01

203

(L/T RATIQ =

MODULUS

eNeNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNe Nol

. 653E+10
. 623E+10
. 95%E+10
. 455E+10
. 390E+10
. 304E+10
. 200E+10
. 101E+10
. 3BPE+09
. 179€+09
. 116E+09
. B&OE+Q8
. 715E+08
. 615E+08
. S20E+08
. 454E+08
. 3&9E+0C
. 306E+08
. 294E+08

S, . T

S 4 g

5.773)

LOSS TANG

clegeoloRoloNoNoNeNoRoNoNoNoRNoNoNoNoNeo

. 289E-01
. 371E-01
. S7SE-01
. 123E+00
. 18&4E+00
. 312E+00
. S50E+00
. 101E+01
. 153E+014
. 135e+01
. BBSE+0O
. 968BE+00
. 386E+00
. 303E+CO
. 277E+00
. 259e+00
. 260E+00
. 241E+00
. 213E+00

11/2/82
RUN382

L0Oss MODL

00000000 OVOUOOCUOOOGO

. 189E+09
. 231E+09
. 322E+0%
. S5FE+09
. 726E+09

951E+07

. 110E+10
. 102E+10
. SP6E+0T
. 243E+09
. 103E+09
. 488E+08
. 276E+08B
. 186E+08
. 144E+03
. 11BE+08
. 9SBE+07
. 738E+07
. S40E+Q7

ea
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g 11/2/82
. RUN393
L P1700 RHED MIXED 20 MIN.

(L/T RATIO =  5.427)
SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 010160 THICK=0. 001170 OSC AMP=0. 05

l POINT BY POINT VALUES

: TIM OR TMP  OCC FREQ DAMPING  MODULUS LOSS TANG  LOSS MODL
a 0. 1S0E+03 0. 226E+02 0. 13BE+02 0. 142E+10 0. 134E-01 0. 190E+03
; 0.170E+03  0.220E+02 0. 158E+02 0. 135E+10 0. 161E-01 0. 21BE+08
il 0. 180E+03  0.209E+02. 0.27BE+02 0. 121E+10 0. 317E-01 0. 383E+08
o 0.186E+03  0.193E+02 0. S90E+02 0. 104E+10  O.784E-01 0. B13E+08
- 0. 190E+03 0. 169E+02 0. 118E+03  O.7BYE+09 0. 204E+00 0. 161E+09
; 0.192E+03  0.150E+02 0. 149E+03 0. 641SE+09  0.331E+00  O. 203E+09
; 0.194E+03 0. 121E+02 0. 170E+03  0.399E+09 0. 572E+00 0. 228E+09
2 0.196E+03  0.831E+01 0. 149E+03 0. 178E+09 0. 107E+01 0. 191E+09
- 0.198E+03 0. SO4E+01 0. 798E+02 0. 544E+08 0. 156E+01 0. B4BE+08
& 0.200E+03 0. 335E+01 0. 293E+02 0. 144E+08 0. 129E+01 0. 196E+08
- 0.202E+03  0.264E+01 0. 325E+01  O.234E+07 0. 232E+00 0. S42E+06

.
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g S-S

10/2%9/82
RUN4Q7
1700 W/, SHSAF/WT, 33%6S874/V0L, 2 MIN

(L/T RATIC = 7. 840

SAMPLE DIMENSIONS
LENGTH=C. 004350 WIDTH=0. 01C160 THICK=0. 00DB1C OSC AMF=0 10

POINT BY POINT VALUES

TiM OR TMP 0CC FREG DAMPING MODULUS LOSS TANG LOsSE MODL
C. 1SQE+C3 0. 27CE+02 Q. 189E+03 Q. 613E+10 Q. 643E-01 Q. 395E+09
Q. 17Q0E+03 0. 264E+02 Q. 218E+03 Q. S97E+10 0. 762E-01 0. 433E+0°%
0. 188E+Q3 0. 251e+02 0. 259E+03 0. S32E+10 0. 102E+00 0. 541E+09
C. 192E+03 0. 233e+02 0. 327E+03 0. 457E+10 0. 149E+00 Q. 681E+09
0. 1F4E+C3 0. 2135e+02 0. 392E+03 0. 404E+190 0. 202E+CO 0. 816E+0°?
Q. 196E+23 0. 196E+02 0. 470E+03 0. 329E+10 0. 297E+00 Q. P76E+07
0. 198E+03 0. 170E+02 0. 537E+03 0. 240E+10 0. 461E+Q0 Q. 111E+190
0. 200E+03 0. 129E+02 0. 523E+03 0. 138E+10 0. 773E+00 Q. 1046E+10
0. 202E+03 0. 854E+01 0. 350E+03 0. 568E+0% 0. 119€+01 0. 876E+09
0. 204E+Q3 0. 588E+01 0. 160E+03 0. 242E+0Q9 Q0. 115E+01 Q. 277E+0%9
0. 206E+03 0. 469E+01 0. 685E+02 0. 138E+09 0. 773E+00 0. 104E+0°%
Q. 208E+03 0. 401E+0O1 0. 318E+02 Q. 849E+08 0. 489E+00 0. 415E+08
0. 210E+03 0. 3&6E+01 0. 160E+02 0. 620E+08 0. 296E+00 0. 1E3E+08
0. 212E+Q3 0. 345e+01 0. 875€+01 0. 492E+08 0. 182E+00 0. 897E+07
0. 214E+03 0. 32&6E+01 Q. 475E+01 0. 38SE+08 0. 111E+00 0. 426E+07
0. 21 6E+03 0. 3146E+01 0. 300E+01 Q. 33CE+08 0. 744E-01 Q. 245E+07
0. 218E+C3 0. 304E+01 0. 173E+01 0. 264E+08 0. 471E-01 0. 124E+G7
C. 220E+C3 0. 288E+01 0. 7S0E+00 0. 182E+08 0. 225E-01 0. 410E+06
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10729782
RUMN&DS&
PiT0C W/ 2U8AF/WT, 334&8547000 5 MIN
{L/T RATIO = 8. 247)
SAMPLE DIMENSIONS
LENGTH=C 20250 WIDTH=C. 01L488 THICK=0. QCO77C 4EC AMP=0. 10
POINT BY ROINT VALUES
TIM QR TwP 0CC FREG DAMP ING MODULUS LOSE TANG LO3SS mMODL
0. 130E~+33 0. 278E+02 . 223E+03 0. 722E+10 0. 717E-01 0. S17E+Q9
0. 170E+Q3 0. 274E+G2 Q. 230E+03 Q. 701E+10 0. 761E-01 Q. 333E+09
0. 188E~+CQ3 0. 26CE+02 Q. 285E+03 G. 63CE+10 0. 105E+00 0. 6&60E+09
0. 172E+CS 0. 244E+02 Q. 339E+03 Q. 386E+1C Q0 141E+0Q0C C 783E+09 .
0. 194E+C3 0. 231E+02 Q. 401E+03 Q. 497E+10 0. 186E+00 C. F25E+09
0. 196E+03 0. 212e+02 Q. 483E+03 0. 419€+10 Q. 266E+00 0. 111E+10
0. 198E+33 0. 189E+0Q2 0. 563E+03 0. 317E+10C 0. 408E+09Q 0. 129E+10
0. 200E+G3 0. 1492+02 0. 5S82E+03 Q. 199E+10 0. 663E+00 0. 132E+10
0. 2C2E+C3 0. 102E+02 0. 445E+03 Q. 930E+079 0. 105E+01 0. F78E+09
N. 204E+03 0. 679E+01 0. 223E+03 0. 376E+0Q9 0. 120E+01! 0. 431E+07
0. 206E+C3 0. 518E+01 0. 978E+02 0. 195E+0°9 0. 203E+00 0. 17&6E+09
0. 2C8E+Q3 0. 439E+01 0. 4589E+02 0. 124E+09 0. S89E+00 0. 729E+08
0. 210E+C3 0. 395E+01 Q. 2335E+02 0. 893E+08 0. 373E+00 Q. 333E+08
Q. 212E+Q3 0. 366E+01 Q. 138BE+02 0. 4B6E+08 0. 2S4E+00 Q. i74E+08
0. 214E+03 Q. 344E+01 0. B75E+01 0. 5353E+08 0. 181E+0Q0 0. 1C0E+08
0. 216E+Q3 0. 334E+01 0. 650E+01 0. 48BE+08 Q. 143e+00 Q. 696E+07
0. 218E+03 Q. 3146E+01 0. 475E+01 Q. 34TE+08 0. 118E+CC 0. 4Z0E+ 07
0 Z20E+33 Q. 3046E+01 C. 300E+01 0. 307E+CE 0. 793e~21 Q. 243E+07
206
— e TN 2 O o R T




T

sl

ppppooooopooooooopo

TIM OR
. 150E~C3

P1700 W/

Tve

170E~+03

. 1B6E+03
. 190E+C3
. 192E+C3
. 193E+G3
. 196E+C3
. 198E+C3
. 200E+03

202E+C3

. 204E+03
. 206E+03
. 20BE+Q3
. 210E+Q3
. 212E+Q3

THBAT/WT,

SAMPLE DIMENSIONS

O0000000000C000V0O0O0CO000Q

POINT BY POINT VALUES

CC FREQ

. 341E+02
. 334E+02
. 312k
. 282e+02
. 264E+02

+02

. 240E+02

. 207E+02
. 1622+02

. 110E+02

. 707E+01
. S25E+01
. 435E+01

. 381E+01

. 351E+01
. 330E+01
. 311E+01
. 301E+01
. 281E+01
. 270E+01

0000000000000000000

LFN2TH=GC. 005250 WIDTH=0. 005906 THICK

CAMP ING

. 2G2E+03
.27bE+03
. 398E+02
. 925E+03
. SQ6E+03
. 988E+03
. 661E+03
. 673E+03
. 913E+03
. 25BE+03
. 110E+03
. S90SE+02
. 263E+02
. 153E+02
. 100E+02
. 725g+01
. SO0E+Q1
. 350E+01
. 17%5E+01

207

23%46874/V0L, 13 MIN

(L/T RA

. 0GCE=20

MODULUS

leReNeNeNoNoNeNoNoNeNoNoNooNee oo pa)

P72E+10

. 933E+10
.B13E+10
. 6HAE+10
. 983E+10
.481E+10
. 35&E~1C
. 215E+10
. R74E+09
. 370E+09
. 180E+0°%
. 10BE+09
. 708E+08
. S23E+08
. 401E+0Q8
. 30CE+C8
. 248E+C8
. 130E+Q8
. 980E+07

TIC

-

s

L

00000000000V OOOOO0O

= 7.744;

AMP=0C. 10

035 TANG
. 494E~-0Q1
. 614E-01
. 101E+00
. 164E+0Q0
. 187E+00
. 252E+00
. 3B2E+00
. 638BE+Q0
. 104E+01
. 128E+01
. 9F2E+00
. H62E+00
. 448E+Q0
. 3Q6E+Q0
228E+00
. 136E+00
. 137E+G0
. 110E+00
. 595E~-Q1

10/27/82

RUN4OS

LO3E MODL

ooooooooooopooooopo

. 421E+09

S73E+09

. B24E+Q9
. i1GRE+10
. 109E+10
. 121E+10
. 136E+10

137E+10

. 102E+10
. 472E+0°?
. 179E+0%
. 713E+08B
. 317E+08
. 1&40E+08
. 913E+07
. SS6E+07
. 339E+Q7
. 163E+07
. S83E+Qé



LENGTH=C

TIM OR
0. 1S0E~0
0. 170E+03
0. 1B4E~G3
0. 188E+C3
0. 190E+03
o.
0
0
o
0
0

#1702 R’H

TP

172E+03

. 194E+33
. 196E+G3
. 198E+C2
. 200E+G3
. 202E+03

MIXED 15 MIN

SAMPLE DIMENSICNS

POINT BY PCINT VALUES

OCC FREG

00000000000

1396+02
13SE+02
126E+02

. 117e+02
. 107e+02
. 916E+01
. 765E+01
. 951E+01
. 359E+01
. 275E+01
. 260E+01

00000000 OOO

DAMP ING

FS0E+O1
123E+02

. 260E+02
. 483E+02
. 705E+02
. 940E+02
. 111E+03
. 190E+Q3
. 940E+02
. 148E+02
. 250E+Q0

(L/T RATIC

204350 WIDTH=0. 013920 THICK=G0. 000&90 08T

MODULUS

OCO0OO0O00O0D000O0O0

. 238E+10
. 225E+1&
. 19SE+10
. 167E+10
. 139E+10
. FF7E+Q?
. 471E+09
. 311E+09
. B&SE+OB
. 1B4E+Q8
. B13E+Q7

L

Q
0
0
0
0
0.
Q
0
0
0
0

i
0
)
o}

AMP=0. 10

0SS TANG
. 123e-01

. 408E-01
. 878€-01
. 153E+00
278E+0Q0Q
. 469E+Q0
. 81BE+Q0
. 104E+01
. 484E+00
. 917E-02

. 171E-0V

10/29/82

RUN4Q2

LGSS MODL

0. 292E+08
0. 384E+08
Q. 793E+08
0. 1846E+Q7
Q. 212E+09
o.
0
o
o
Q
0

277E+09

. 315E+09
. 294E+09
. BF9E+08
. 890E+07
. 745E+05

b et
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10/29/82
RUN403
700 W/3%SAF BY WEIGHT, MIX 15 MIN
(L/T RATIO =  7.840)
SAMPLE DIMENSIONS
LENGTH=0. 004350 WIDTH=0. 010688 THICK=0. 000810 0S¢ AMP=0. 10
POINT BY POINT VALUES

TIM QR TMF  0OCC FREQ DAMP ING MODULUS LOSS TANG  LOSS MODL
0. 1S0E+G3 0. 1776+02 0. 160E+02 0. 248E+10 0. 127E-01 0. 315E+08
O 163E+03 0. 168E+02 ©. 198E+02  0.223E+10 0. 174E-01 0. 388E+08
0 172E+03 0. 157E+02 0. 233E+02 0. 194E+10  0.235E-01  O. 455E+08
0 {76E+03 0. 147E+02 0. 285E+02 0. 170E+10  0.2B1E-01 0. 478E+08
0 180E+03 0. 138E+02 0.263E+02 0. 149E+10 0. 343E-01 0. 510E+08
O 1B4E+03 0. 129E+02 0. 310E+02 0. 129E+10  0.463E-01  0.599E+08
O 1BBE+C3 0. 118E+02 0. 450E+02 0. 107E+10 0. 803E-01 0. B&3E+08
0. 190E+03 0. 1108+02 0. 6DIE+02 0. 927E+0% 0. 124E+00 0. 115E+09
0 192E+03 0. 984E+01 0. 745E+02 0. 73BE+09 0. 190E+00 Q. 140E+09
0 1{94E+03 0. B&60E+01 0. B68E+02 0. S49E+0%  0.291E+00  O. 160E+09
0 196E+03  O.7226+01 0. 950E+02 0. 373E+0%  0.451E+00 0. 16BE+09
0. 198E+03 0. S55SE+01 0. 890E+02 0. 200E+09 0.717E+00 0. 143E+09
0. 200E+G3 0. 383E+01 0. SS3E+02 0. 6488E+08 0. 936E+00 0. 645E+08
0 202E+G3 0. 271E+01 0. 200E+02 0. 999E+07 0. 474E+00 0. 673E+07

209
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% 10/29/82

: _ RUN707

- TPRLAN 4300T/6894 GRAPHITE (50/30 XEBY VOLUME

- L/T RATIC = 5.77G:

- SAMPLE DIMENSIONS

e LENGTH=0. 0623150 WIDTH=0 010920 THICK=0. 001100 £3C AMP=0. 10

7 :

e

g POINT BY POINT VALUES

i TIiM QR TMP  OCC FRE@ DAMP ING MODULUS LOSS TANG  LOSE MODL

i 0 200E+02 0. 327E+02 0. 347E+03 0. 336E+1C 0. 80SE-01 0. 27OE+07

7, 0. 400E+02 0. 3238+02 0. 346E+03 0. 327E+10 0. 822E-01 0. 269E+09 -
0. LO0E+02 0. 3186+02 0. 347E+03 0. 318E+10  0.853E-01 0. 271E+09
0 S00E+C2 0. 313E+02 0. 351E+03 0. 308E+10  0.887E-01  O. 273E+09
5. 100E+03  0.310E+02  0.352E+03 0 201E+10 0. 90BE-01  O. 273E+09
0 120E+03 ° 0. 3026+02 0. 344E+03 0. 286E+10 0. 924E-01 0. 267E+09
O 130E+C3  0.297E+02 0. 331E+03 0. 276E+10 0. 932E-01 0. 2ETE+0Q?
0 160E+03  0.292E+02 0. 316E+03 0. D67E+10 0. 920E-01 0. 245E+09
0. 1BOE+03 0.2B6E+02 0. 307E+03 0. 256E+10 0. 930E-01 0. 238E+09
0. 200E+03 0. 28Je+02 0. 312E+03 0 2SQE+10 0. 968E-01 0. 242E+09
0. 220E+03 0. 28ZE+02 0. 378E+03 0. 249E+10 0. 118E+00 0. 293E+09
0. 240E+03  0.280E+02 0. 488E+03 . 0. 245E+10 0. 154E+00  O. 379E+09
0. 2S6E+03 0. 259E+02 0. 642E+03 0. 210E+10  0.237E+00 0. 498E+09
0. 260E+03 0. 236E+02 0. 4BLE+03 0. 173E+10 0. 307E+00 €. S31E+09
0 262E+Q03 0. 2188+02 0. 6B7E+03 0. 148E+10 0. 3SSE+00  O. SZQE+09
3. 2o4E+03 0. 200E+02 0. 6&3E+C3 0 125E+10 O 409E+00 O S11E+0?
o 2eLE+C3 0. 183E+02 Q. 630E+03 O 108E+1D 0. 466E+G0 0. 424E+09
a 248E~03 0. 165E+02 0. SB7E+03 0. B39E+CS 0. 534E+00 O 44BE+09
0. Z70E+03 O 150E+02  C. 540E+03 0. 487E+09 O S9BE+00 0. 411E+09
G TT2E+03 0. 134E+02 0. 490E+03 O S4SE+0S 0. £7BE+00 0. 37O0E+09
5 274E-GZ 0. 118E+02 Q. 428E+03 5 416E+0% 0. 7&9E+00 Q. 3Z0E+07
C S7LE-C3 0. 102E+02 0. 3353E+03 5 210E~02 0 B3JE+0T 0. TE0E+09
o 27RE+DZ  O. BL4E+01 0. 277E+03 0. 214E+0F O S21E+00 0. 199E+0°
0. 2G0E+C3 0. 73&E+0! 0. 210E+03 g 1S2E+09 0. 958E+0C 0. 3145E+0°
5 2g2E-C3 0. 636E+01  ©. 153E+03 0. 10BE+0% 0 93&6E+0D0 O 1C1E+07
5 Zc4E+C3 0. SSFE+01 0. 112E+03 0. 7B7E+O0S 0. S90E+00 0. 7COE+0S
0. 286E-C3 0. 497E+01 0. B13E+02 0 SET7E+08  0.B14E+00 0. 47BE+0S
0. 28SE+03 0. 349E+01 0. 593E+02 O 442E+03  O.733E+00 0. 334E+0S
5 2GGE+C3 0. 401E+01 0. 42BE+02 0. 314E+08 0. 639E+00 Q. 2CVE+0S
o 2GDE+G3 O, 366E+01 0. 303E+02 Q. S30E408 0 SS9E+00 0. 129E+08
5. 264E+C3 0. 336E+C1 O 220E+02 0 153E+0&  ©.483E+CO 0. TEBE+QY
5 294E+03 0. 316E+01 0. 168E+02 0. 122E+08 0. 415E+00 Q. SQ7E+O7
o 29SE+33 0. 300E+01 0. i25E+02 o SOTE+CT 0. 344E+CH 0. ZLEZE+0O7
o 300E+GZ 0. 2B&E+01 0. 37SE+01 0. 651E-C7 0. Z6SE+0C O 173E+07
o 202E+GZ 0. 27SE+01 0. 425E+01 0. 497E+07 0. 2C1E+C0 0. 1COE+C7
o, 304E+~03 0. 264E+01  O. 400E+01 0. 302E+CT 0. 140E+00 0. 324E+0S
0. 306E+C3 0. 256E+01 0. 225E+01 0. 140E+07  0.849£-01 0. 119E+06
o 2CRE+G3 0. 254E+01 0. 125E+01 0. P80E+0S Q. 482E-01 0. 472E+05

210




10/29/82

RUN712
TORLON 2300T/68%94 GRAPHITE (50/50.%BY VOLUME?
(L/T RATIO = 4. 847
SAMPLE DIMENSIONS
LENGTH=C 002350 WIDTH=0. 01C480 THICK—O 001321¢ CSCT AMP=0. 10
POINT BY POINT VALUES
TIM QR T™MP 0CC FREQ DAMP ING MODULUS LOSS TANG LOSS MODL
0. 200E+02 Q. 436E+02 Q. 603E+0Q3 0. 370E+190 Q. 783%E~-01 C. 291E+09
0. 400E+G2 0. 433e+02 Q. 610E+03 0. 364E+10 Q. 809E-01 0. 294E+09
0. 600E+Q2 0. 430E+02 0. 410E+03 0. 360E+10 0. 818E-01 0. 294E+09
Q. 800E+Q2 0. 424E+02 Q. 403E+03 Q. 353E+10 0. 822E-01 0. 291E+09
0. 100E+C3 0. 424E+02 0. 585E+03 0. 349E+10 0. 8308E-01 0. 2B2E+09
C. 120E+Q2 0. 423E+02 0. S48E+03 Q. 347E+10 Q. 78BE-01 0. 274E+09
0. 140E+C3 0. 420E+02 0. SS8E+03 Q. 343E+1Q 0. 784E-01 Q. 269E+0°?
0. 160E+Q3 0. 419E+02 0. 945E+03 0. 341E+10 0. 771E-01 0. 263E+09
Q. 180E+03 0. 41SE+02 0. S33E+03 0. 335E+19 0. 767E~-01 0. 257E+09
0. 200E+C3 0. 414E+02 0. S30E+03 0. 333E+10 0. 768E-01 0. 2546E+09
0. 220E+03 0. 413E+02 0. S40E+03 0. 331E+10 0. 787E-01 0. 260E+0%
0. 240E+03 0. 413E+02 0. S75E+03 0. 331E+10 5. 838E-01 Q. 277E+09
0. 260E+03 0. 3946E+02 0. 853E+03 0. 305E+10 0. 135E+00 0. 412E+09
0. 264E+03 0. 373E+02 0. 106E+04 0. 270E+10 0. 189E+00 0. SOBE+0Q?
0. 268E+03 0. 330E+02 0. 126E+04 0. 211E+10 0. 286E+0Q 0. 604E+0°
0. 27CE+03 0. 304E+02 0. 139E+04 0. 179E+190 0. 372E+0C 0. 666E+0?
0. 272E+03 Q. 274E+02 0. 140E+04 0. 145E+10 0. 462E+0Q0 0. 471E+09
0. 274E+C3 0. 248E+02 Q. 140E+04 0. 118E+10 0. 3&67E+GO 0. 671E+09
0. 276E+C3 0. 219E+02 0. 136E+04 0. 922E+0° 0. 706E+0Q0 0. 6S1E+09
0. 2TBE+CS 0. 1990+02 Q. 124E+04 Q. A72E+C? 0. 354E+00 Q. SP1E+09
0. 280E+Q2 C. 161E+C2 0. 102E+04 0. 49SE+0° 0. I73E+CC 0. 482E+0°
0. 2B2E+C3 0. 13¢E+02 . T78E+Q3 0. 35CE+C? Q. 104E+01 0. 3&4E+0°
Q. 284E~-C3 0. 116E+02 0. 565E+03 Q. 252E+07 0. 104E+01 0. 2&1E+09
Q. 2BLE+C3 0. 100E+Q2 0. 4C3E+03 0. 183E+0? O F98BE+CQ 0. 1B3E+0Q9
0. 288E+C3 0. 863E+01 0. 290E+03 0. 133E+07 0. R&7E+00 0. 129E+0°?
Q. 290E+G3 0. 788£+01 0. 213E+03 0. 109E+0? 0. BS0E+00 0. 927E+08
Q. 292E+03 0. 713E+01 0. 158E+03 0. 871E+08 0. 7&49E+00 0. 470E+08
0. 294E+C3 0. 6632+01 0. 123e+03 0. 737E+08 0. 692E+00 0. S10E+08
0. 296E+C3 0. 625E+01 0. 975E+0Q2 0. £43E+Q8 0. 819E+C0 0. 398E+08
Q. 298BE+CS 0. 5S88E+01 0. 773E+02 Q. SS3E+QS 3. 3S7E+00 2 30BE+CS8
0. 200E+C2 0. 55QE+01 Q. 425E+02 0. 471E+08 0. 512E+QD 0. 241E+08
0. 304E+C3 0. 513e+01 0. 425E+02 Q. 393E+08 0. 401E+4Q0 0. 1S8E+08
0. 306E+C3 0. 48&E+01 0. 375E+02 Q. 344E+GC8 0. 391E+QQ 0. 135E+08
0. 310E~C3 0. 463E+01 2. 273E+02 0. 29BE+08 0. 319E+C0 0. FL9E+Q7
0. 314E+T3 Q. 438E+01 0. 225E+02 0 254E+CS 0. 292E+00 0. 7a0E+07
Q. 320E+C3 0. 413E+01 0. 1SOE+02 0. 21ZE+CE 0. 219E+00 0. 264E+Q7
0. 328E+Q3 0. 38SE+01 0. 100E+02 Q. 173E+08 0. 16SE+QC 0. 2B6E+07
0. 334E+03 0. 373E+01 C¢. 100E+02 C. 1S5E+08 0. 176E+00 0. 273E+07
0. 336E+03 0. 363E+C Y Q. 790E+01 0. 137408 D. 142E+Q0Q 3 1Q4E+07 -
QO 3&£2E+2Z C. 350E+01 . S00E+01 0. 119E+Q8 0. 101E+CQ 0. 1Z1E+Q7
0. 368E+C2 0. 332e+01 Q. 252E+01 0. 103E+08 0. 544E-0Q1 Q. SEPE+0s
0. 372E+G3 0. 325g+01 Q. 25CE+01 Q. B6&E+Q7 0. $87E-01 0. SOBE+0S
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2 A O PR A R A T o PR S e D
~/
LA
3
. $/7/82
?(} RUNGE2
" BL700 -~ 52894 (67/23) 3Y VCLUME DRIED
L. C {(L/T RATIC = S. 773
- SAMPLE DIMENZ IING
3 CEMNSTH=D 20290 WIDTH=Q. §0S910 THICK=D, Q01100 0SC amMP=0. 05
C
- PQINT By PTINT VALUES
e
- TIM IR Twr 2CC FRES TAMPING FMDDULUS LCSE TANG L2SE MODL
“ ~J. 1Z0E+IZ Q. 3C4E+02 T, 214E+03 Q. 3EIE+1LC 0. 421E-01 G, 3TRQE+0T
—(, ~J. 1CQE~-Z3 C. 4938+Q2 G. 2358+03 Q. BSGE+LD Q. 476E-D1 Q0 4Q5E+O%
-3 -0. BCOE~C2 Q. 480E+02 Q. 20&6E+03 Q. 8CCE+1 0 Q. 354E~01 3. 35S5E+0%
- -0, 6CQECZ 0. 472E+02 Q. 174E+03 Q. 774E+10D 0. 367E~-01 Q. 3C0E+0°
:g(: -2, 40Q0E~22 0. 465E+02 Q. 153E+03 Q, TE3E+10Q Q. 349E~01 Q. 263E+Q5
- -Q, 2CQE+C2 0. 4462£+02 <. 133E+03 Q. 740E+10C Q. 309E~-01 Q. Z9E+C7
2 . QCOE+CD Q. 4358+02 Q. 117E+03 Q. 727E+10 0. 278E-01 0. 202E+09
_c O, 2C0E+C2 Q. 455E+02 Q. 10SE+03 Q. 719E+10Q 0. 23ZE-01 Q. 1BIE+O?
) Q. 4Q0E+C2 Q. 4532+02 C. t01E40Q3 Q. 712E+10 Q. 244E-01 Q. 174E+07
- Q. AQQE+-22 0. 431E+02 Q. FL3E+02 Q. 706E+10 Q. 235E-01 Q. 1&7E+0Q7
$C D BODE-GE Q. 449e+02 J. S4BE+Q2 Q. £9FE+1C 0. 233E-01 Q. 143E+Q7
- g 1QCQE+CT 0. 445E+02 0, 943E+02 Q. 6F2E+10 0. 235E-01 0. 1&2E+0°9
s C. 120E+03 0. 3432+02 C. 9BE+02 Q. 6B3E+1C 0. 242E-01 Q. 1&45E+09
‘C 2. 40E+C2 0. 438Z+02 Q. 103E+03 2. be7E+1Q Q. 265E-01 Q. 177E+Q9
m 3. 10E+03 Q. 4292+02 0. 118E+03 Q. 640E+10 0. 3182~-01 D. 204E+09
- J. 180E-C32 3. 413%+Q2 J. 161E+03 Q. 9F3E+13 0. 466E~-01 Q. 27 6E+09
u(: G, 1898E~232 Q. 381E+Q2 0, 257E+03 Q. SQ3E+1D 0. 87°E-01 0. 442E+Q7?
- 0. 19ZE+C3 0. 3B5E+02 0. 423E+03 Q. 39QE+10 0. 186E+00 Q. 726E+07
) Q. 1934E+~C2 0. 297E+02 Q. SS4E+03 0. 3C4E+10 0. 312E+00 0. F91E+Q°
—c: Q. 1946E+773 Q, 241E+C2 G. 443E+03 0. 2COE+10Q G. SS0E+QQ 0. 110E+10Q
. C.1RSE+Z2 Q. 1722+02 0 &C4E+QJ Q. {Q1E+10 0. 101E+0Q1 Q. 1GRE+1Q
- o 2C0E~CZ 0. 109E+G2 Q. 3L4E+03 Q. 28FE+0% Q. 1S3E+Q1 Q. 3SLE+Q°
2 O ZO2E~CC D, 799E+G1 Q 157E+03 0. 179E+CS 2. 135E+01 Q. 24JE+D7
- 0 ZO4E~+QT Q. &2FE+Q1 2, 7O0RE+Q2 2. 1162+0°7 0. 8RSE+Q0 0. 1C3E+Q?
” O, 206E+TTE 0. 333E+C1 Q. 3SIE+CZ 0. 26CE+CE Q. $6BE+QO Q. AEBE+C3
—(2 2. ZOBE+S2 Q. 516E+01 2. 038E+Q2 Q. 713E+CS 0. IBLE+CO Q. 2TEE+C3
2 ¢ R10E~C3 0. 483z+01 J. 145E4+02 Q. 513E+C2 0. 303E+C0 0. 1SEE+03
- 2 Z12E+C2 Q. 439E+Q1 2. L18E+02 Q. SZRE+CS Q. 277E+00 Q. 144E+02
T O Z1SE+C3 Q. 428E+01 Q. tCOE~+C2 2. 4S4E+C2 Q. 2SFE+QQ Q. 118E+Q8
Q. 210E+T2 Q. 309+01 Q. B75E4+0Q1L Q. ZETESDS Q. 26QE+Q0 Q. TSBE+Q07
2. 2LBE+2E 0. 386E+01 Q. 7Z5E+01 0. 3046E+0B Q. 241E+00 Q. 738E+0Q7
2. ZZ0E+C2 Q. 344AE+01 2. 373E+01 Q. 254E+C3 Q. 213E+00 0. S40E+07
! Q. 222E+C3 0. 34&E+0Y 0. 475E+01 Q. 203%E+CS 0. 196E+Q0 0. A02E+07
Lf 0. 224E-02 0. 326E+01 C. 37SE+01 0. 152E+08 Q. 179E+Q0O 0. 2TBE+07
59 5(; Q. 225E4+C3 Q. 3046E+01 Q. 2735E+01 Q. 113E+08 0. 145E+CO 0. 1&Z2+07
§ 0. 2Z2BE+CT 0. 289E+01 €. 125E+01 Q. 772E+407 Q. 7453E-01 0. S74E+0Q4
= 52 Q. 23CE+03 0. 269e+01 Q. 250E+Q0 Q. 383E+07 0. 172E~-01 Q. 658E+095
- c;
5
s Gl
58
-(i,
0
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o
) 9/7/82
i RUN48%7
o3 P1707 W/ 33%VOL &894, 3%WT SAF, 13. 3%UWT 0S-124
) )
= £ (L/T RATIO = 4. 978)
5 SAMPLE DIMENSIGNS
R LENGTH=0. 006350 WIDTH=Q. 008080 THICK=0. 000910 0SC AMP=0. 10
; 5 7
. POINT BY POINT VALUES
] & r
3 b R TIM CR TMP  0OCC FREQ DAMP ING MODULUS LOSS TANG  LOSS MODL
4 g o -0. 120E+G2 0. 272E+02 Q. 128E+03 0. 554E+10 0. 428E-01 0. 237E+0°
q : L4 -0. 100E+03 0. 270E+02 0. 130E+03 0. 5446E+10 0. 443E-01 0. 242E+09
v 9 . -0. BOOE+C2 0. 268E+02 0. 132E+03 0. 538E+10  O. 456E-01 0. 245E+09
! o -0. 6COE+02 . 0. 26SE+02 0. 130E+03 0. S25E+10 0. 457€-01 Q. 230E+09
: b C ~0. 400E+Q02 0. 263E+02 0. 130E+03 0. 518E+10 0. 467E-01 0. 242E+0%
4 H ) ~-0. 200E+02 0. 2608+02 0. 133E+03 0. 504E+10 0. 487E-01 0. 246E+09
£ b 0. 000E+00  0.258E+02 0. 137E+03 0. 498E+10 0. SO9E-01 0. 254E+09
f 23 L 0. 200E+02 0. 255E+02 0. 142E+03 0. 4B6E+10 0. 541E-01 0. 263E+09
r E 0. 400E+02 0. 252E+02 0. 143E+03 0. 47SE+10 0. 558E-01  0O. 265E+0C°
4 - 0. O0E+02 0. 249E+02 0. 162E+03 0. 464E+10 0. 647E-01 0. 300E+09
A - € 0. BOOE+02  0.244E+02 0. 177E+03 0. 445E+10 0. 735E-01 0. 327E+09
; . 0. 100E+03 0. 231E+02 0. 212E+03 0. 398E+10 0. 987E-01 0. 393E+09
s & 0. 108E+03  0.217E+02 0. 247E+03 0. 351E+10 0. 130E+00 0. 455E+09
i E  C 0. 112E+03 0. 2038402 €. 279E+03 0. 307E+10 0. 168E+00 0. 515E+09
3 7N 0. 114E+03 0. 193E+02 0. 29SE+03 0.274E+10 0. 197E+00 0. S44E+0Q9
s . 0. 116E+03 0. 182E+02 0. 307E+03 0. 244E+10 0.229E+00 0. 5643E+09
: L . C 0. 118E+03 0. 170E+02 0. 318E+03 0. 215E+10 0.271E+00 0. SB3E+0?
b S 0. 120E+02 0. 153€+02 0. 326E+03 0. 18SE+10 0. 322E+00 0. 595E+0%
- ST 0. 122E+03 0. 146E+02 0. 329E+03 0. 155E+10 0. 385E+00 0. 59BE+0%
E@ 3 C 0. 124E+03 0. 132E+02 0. 326E+03 0. 12&6E+10 0. 465E+00 0. 5S88E+0%
o} S 0. 126E+02 0. 118E+02 0. 313E+03 0. 9946E+09 0. S62E+00 0. S&0E+0?
% - 0. 128E+03 0. 102E+02 0. 285E+03 0. 733E+09 0. 484E+00 0. S02E+09
o - . C 0. 130E+03  0.840E+01 0. 241E+03 0. 4BSE+09 0. 844E+00 0. 412E+0%
e e 0. 132E+03 0. 481E+01 0. 184E+03 0. 304E+09 0. 980E+00 0. 298E+09
it 22 0. 134E+02 0. S51E+01 0. 126E+03 0. 183E+09 0. 103E+01 0. 189E+C9
4] e C 0. 136E+03 0. 460E+01 0. B10E+02 0. 113E+09 0. 49E+00 0. 108E+0%
e S 0. 138E+03 0. 38FE+01 0. 495E+02 0. 479E+02 0. S12E+00 0. SS1E+08
9 S 0. 140E+03 0. 339E+01 0O 298E+02 0. 404E+0B 0. &43E+00  O. 260E+08
: . . C 0. 142E+03  0.3038+01 0. 170E+02 0. 251E+08 0. 446E+00 0. 112E+08
& 0. 144E+02  0.279E+01 Q. 87SE+01 0. 124E+08 0.279E+00 0. 344E+07
, 0. 146E+03  0.253E+01 0. 300E+01 0. 3B1E+07 0. 112E+00 0. 428E+06
C. -
2O
P C
A
 ®
s
* ,
]
213
19




R I RN S SR AR 1] © ™ I 00 Mt s« ene e e o
-~ . U 3

ey v

s%‘t
7 -
% N $/7/82
- RUN4O&
s, F1707 ~ IuSAF/WT, 33..7974/V0L 5 MIN
N & (L/T RATIO = 3. 247
3 - SAMPILLE DIMENSICNS
A CENETH=D 202330 WIDTH=0. 010688 THICK=(C. SJ07T7¢ O8C aMP=G. 10
‘ s &
< g A
. POINT BY PCINT VALUES
] S
1 e T TIM 3R TME 30T FRES DAMP ING MODULLUS 0S5 TANG  LOSS MCODL,
A e, -2 1Z0E#II 0 Q. 334E+0Z 0. 20HE402 O 10SE+1:i D. 635E-01 2. cod4E+0YT
i A § -3 100E+I3 0. 322E+02 0. 320E+03 0. FTRE+1D O, 763E-01 Q. TAZE+Q9
A -3. 3G0E-C2 0. 314E+02 0. 334E+03  O. FToE+10 Q. 32FE-01 0. TTSE+C?
; S -3, 5CRE+C2 Q. 30FE+C2 0. R4BE+03 Q. SF4E+10 - 2. 903E-0: 0. BOVE+OS
‘ . C -0. 200E-I2 0. 303E+02  C. 303E+02 0. S61E+10  O.818E-01 0. 704E+09
g e -0 ZOOE+22 0. 299E+02 0. 280E+03 O B3LE+10 O 774E-01 0. 649E+09
; - 2. COOE+CC 0. 294E+02 0. 279E+03 . B20E+10 O 789E-01 0. 47E+0°
! e T C 3. Z0CE+CT Q. 293E+02 0. 2TLE+03 0. 8C3E+10 0. 797E-01 0. 430E+09
¥ ks J. A00E+02 O 289E+02 O 259E+03 Q. 780E+10 0. 7T0E-01 0. 601E+Q°
1 e T &Q0E+TZ Q. 28EE+C2 0 246E+02 0. THEAE+1Q 0. 74SE-01  C. S&9E+0%
5 S, R00E-C2 Q. 284E+02 G, 226E+03 O, 7S2IE+10 0. 72BE-01 0. SL8E+07
. J. 10CE+2 0. 28ZE+02 0. 229E+03 Q. TI3E+10 O, 714E-01 O S3OE+07
4 5. 120E-33 0. 2B1E+02 0. Z24E+03 Q. 72RE+10 0. 785E-01 0O S19E+0%
4 3 14Q0E+23 Q. 27IE402 0. 222E~03 0. 7ZeE+1D 0. 710E-01 0. Si5E+0°?
4 9 9 1&0E+03 0. 274E+02 O, S26E+03 0. T1LE+10 O 735E-01 0. SE3E+09
i - Q. 1SCE~C2 0. 2702402  J. 241E+03 0. 480E+10  O. 821E-01 0. SSBE+Q®
- . Q. 1S0E+C3  0.2532+02 O 201E+03 0. SPSE+10 0. 116E+00 Q. 6F7E+0?
' - D, 194E+C3 0. 231E+02 0. 401E+03 Q. 497E+1C 0. 186E+00 0. 925E+09
D 19&£E+32 0. 2128+02 0. 483E+03 0. 31FE+10 0. 206E+C0 0. 111E+10
0. 1S2E+DZ 0. 18SE+02 0. S63E+02 0. 21TE+1Q 0. 308F+00 0. 129E+10
G, IDOE+T3 0. 142E+02 0. SB2E+Q03 0. 199E+10 0. 563E+00 Q. 122E+19
$ ICIE+TZ 0. 1028+02 4. 44SE403 0. 930E+09 0. iGSE+01 D, FTBE+0F
I.204E+33 0. 679E+01 Q. 223E+03 0 3ToE40Y 0. 120E+D1 0. £31E+09
S.Z0LE+C3 0. S18E+C1 0. 97BE+02 0 193E+09 0. 9CSE+QQ 0. 1TLE+CP
3 ZCSE+I3 0. 439E+01 Q. 458E+02 0. 123E+CF 0. SEYE+00 0. 7S9E+08
C 3. 2I0E+T2 0. 395S+01 0. 235E+02 0 SY3E+Q0E8 0. 3TRE+QC 0. SIZE+0S
\ 3 DI2E+T3 0. 38eE+Q1 5. 13BE+02 0. 6R6E+05 0. 2%4E+G0 0. 1T4E+O3
- 3 Z1SE-S3 0 346E+C1 Q. 37SE+01 Q. 333E+CS 0. iS1E+0C 9. 1COE+0S3
C T ZILE+CI 0. 328E+C1 7. 5SO0E+01 0. 438E+CS O, 143400 0. 5TRE+0T
- D, Z1SECI Q. 314E+01 O 47SE+01 0. ZeSE+0S 0. 11BE+GQ Q. 3Z0E+C7
3 T. 220E+D03 0. 206E+01 0. 3CCE+01 0. 307E+08 0. 793E-01  O. Z43E+07
C 0. 222E~C3 0. 294E+0C1 0. 200E+01 0. 236E+08 0. S75E-01 0. 136E+07
3
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TIM CR
=0.
~0.
=Q.
-0,
~0.
=0.
. QOGE+QQ
. 200E+G2
. 400E+02
. 600E+Q2
. BCOE+C2
. 100E+03
. 120E+Q3
. 140E+Q3
. 160E+Q3
. 1B0E+Q3
. 200E+Q3
. 220E+Q3
. 240E+G3
. 24QE+C3
. 2668+03
. 27GE~+C3

0000000090000000000_0OOOOOOQOCIOOOOOOOOOOOOOO

™P
120E+33
1Q0E+C3
S00E~U2
6CQE+Q2
4QQE+CZ
200E+02

274E+C3

. 276E+C3
. 278E+T3
. 280E+Q3
. 282E+03
. 2B4E+C3
. 28EE+CT

288E+C3

. 290E+0Q3
. 292E+C3
. 2F4E+C3
. 296E+03
. 298E+03
. 300E+03
. 302E+03
. 304E+Q3
. 306E+03
. 30BE+03

312E+03

. 314E+03
. 318E+03
. 320E+03
. 324E+03
. 328E+03
. 330E+03
. 334E+03
. 336E+03

33. 3% UPJCHN 2780,

b66.

-rey

lie

TORLON 40007 BY WEIGHT

SAMPLE DIMENSIONS
LENGTH=Q. 306250 WIDTH=0. 016160 THICK=0.0C1450 GSC AMP=0. 10

(L/T RATIO

POINT BY POINT VALUES

0CC FREG

O0CO000000000000000000000000000000CO0O00000000O00O00OO0CGC

. 337E+02
. 332e+02
. 3242+Q2
. 31%E+02
. 300E+02
. @93E+Q2
. 289e+02
. 285E+02
. *BOE+02

274E+02
2Q71E+02

. 269E+02
. 267E+02
. 264E+02
. 260E+02
. 257E+02
. 252E+02
. 243E+02
. 243E+02
. 231E+02
. 217€+02
. 204E€+02
. 184E+Q2
. 1732E+02
. 162E+02
. 15CE+Q2
. 138e+02
. 1278+02
. 115E+G2
. 107E+G2
. 97SE+01
. 904E+01
. 843=+01
. 791E+01
. 740z+01
. 700E+01
. 661E+01
. GQRE+01
. 391E+01
. 36JE+01
. S21E+01
. S00E+01
. 461E+0}
. 441E+01
. 410E+01
. 381E+01
. 36FE+0Q1
. 339e+01
. 330e+01

3;

0000000000000 000000000O0VOOO0O0CO0O0000O0O00NDO0O0O0O0DOO0OOOVLO

AMP ING

. 143E+03
. 175E+03
. 231E+403
. 272E+03
. 293E+03
. 230E+03
. 196E+03
. 166E+03
. 146E+03
. 128E+03
. 116E+03
. 110E+03
. 106E+03
. 102E+03
. Q13E+02
. B1SE+02
. 74SE+02
. 700E+02
. 693E+02
. 983E+02
. 146E+03
. 197E+03
. 251E+03
. 270E+03
. 2B2E+03
. 282E+03
. 27Q0E+03
. 249E+03
. 221E+03
. 192E+032
. 16SE+03
. 140£+03
. 119E+03
. 101E+03
. BSQE+02
. 730E+02
. 628E+02
. 32BE+Q2
. 455E+02
. 39BE+02
. 318E+02
. 283E+02
. 233E+02
. 210E+02
. 173E+02
. 148E+02
. 135E+02
. 110E+02
. 100E+02

215

MCDULYS

Q.
. 1&3E+10
. 185E+10
. 147E+10
. 133E+10
. 128E+10
. 123E+10
. 119€+10
. 1185E+10
. 110E+10
. 10BE+10
. 106E+10
. 105E+10
. 102E+10
. 998E+09
. FE£BE+QR
. 932E+Q9
. P02E+0%
. 873E+Q°
. 785E+0%
. 700E+0°

Q

loYoYoReXoReReReReRoNsNoNoNoNeNoNoNeNoNoNeNoReoRoNeo o NoNeeleNoloNdye oo NoNoRolo oNoNoioloNo o

167E+19Q

6O7E+QQ

. 493E+0%
. 434E+Q°
. 3BOE+QT
. 323E+09
. 273E+CT
. 2EFE+CY
. 1G2E+07
. 160E+09
. 1G2E+Q9
. 112E+09
. 962E+08
. B38E+(0B
. 722E+08
. G36E+08
. SSBE+08
. 484E+Q08
. 42BE+Q8
. 373E+08
. 312E+08
. 280E+08
. 223E+08
. 198E+08
. 139E+08
. 12SE+08
.111E+08
. 794E+Q7
. 707E+07

LOsE
. 313E-01
. 393E-01
. 345E~-01
. 677E-01
. 693E-01
. 657E-01
. 982E-01
. 508E~01
. 463E-01
. 424E-0Q1
. 390E-~01
. 378E~01
. 369E~01
. 365E-~01
. 333e-01
. 307e~-01
. 291E-01
. 283E-01
. 289E~01
. 435E-01
. 755E-01
. 118E+Q0

-
3

TANG

183E+00Q

0
0
0
0
0
o
o
0
0
0
0
0
0
o
0
o
0
0
19}
0
0
0
0
0. 225E+0Q0
0.
0
0
0
0
0
0
0
Q
0
0
0
0
0
0
Q
0
0
0
0
0
0
0
0
0

267E+00

. 312E+CO
. 353E+00
. 385E+Q0
. 404E+Q0O
. 417E+00
. 430E+0Q0
. 42SE+QO
. 4135E+QQ
. 40Q0E+C0O
. 383E+Q0
. J6F9E+Q0
. 356E+00
. 338E+0Q0
. 323E+00
. 314E+00
. 287E+00
. 2B0E+00
. 271E+00
. 268E+0Q
. 258E+00
. 232E+00
. 246E+00
. 238E+00
. 228E+00

4. 37%9)

feReXoXoRoXeXeoXeNeNoNoNoNaNoNoNoNeNeNoNeNoNoNoNoNoNeNoNoRaNoNoNoNoNoNoNeNeRoNoNoNo e oo oo NoNoNo

9/7/82
RUNA30

LOSS MODL

. 924E+0€E
. 640E+08
. 844E408
. 993E+08
. 923E+08
. 841E+08
. 716E+08
. 6OLE+Q8
. S32E+08
. A66E+08B
. 423E+08
. 400E+Q8
. 3B4E+03
. 373E+08
. 333E+08
. 297E+08
. 272E+03
. 28SE+08
. 252E+03
. IS7E+Q8
. S29E+Q8
. 714E+08
. F05E+Q8
. 974E+(8
. 101E+0Q°
. 101E+09
. 961E+08
. S860E+08
. 777E+Q8
. 66FE+CE
. S&7E+08
. 477E+Q8
. 399E+08
. 33%E+08
. 273E+08
. 235E+08
. 199E+08
. 163E+08
. 13BE+08
. 118E+08
. 898E+Q7
. 785E+Q7
. &09E+07
. S30E+07
. 409E+07
. 314E+07
. 273E+Q7
. 189€E+07
. 161E+07



QGO

v

-~

338E+03

. B40E+C3
. 342E+032

-
AIAE~GS

. 2akECI

3202+01
. 30GE+01
290E+01
. 221E+01
. 261E+01

XeReRoXe

B

SRRt &

. 850E+01
725E+01
. 975E+01
. 400E+01
. 2SCE+OL

CVDOO

216

cfuNoNeRo

. &11E+07
. 427E+07
. 3E9E+0T
. D&SESCT

. 103E+07

206E+C0
. 200E+00
170E+00
12SE+0C
. 90%9e-0%

00000

e ReNeNoNe]

S e

. 126E+07
. 852E+06
. 5TSE+0&
. RT2E+0S
. 240E+03




9/7/82
RUN433

33. 3% XU218G; &6. 7% 4000T
¢ (LL/T RATIC = 5. 292)
SAMPLE DIMENSIONS ’
LENGTH=0. 006350 WIDTH=0. 010160 THICK=0. 001200 0OSC AMP=0Q. 10

TR ET T i e+ e )

5 0
- POINT BY POINT VALUES

| .
g 4 TIM OR TMP  OCC FREG DAMPING  MODULUS LOSS TANG  LOSS MODL
) 5 -0. 120E~C2 0. 374E+02 0. 130E+03  O.368E+10  0.227E-01 0. 837E+08
. ¢ -0. 100E+C3 0. 372E+02 0. 13SE+03  0.361E+10  0.242E-01 0. B74E+08
AN » -0. BOOE+02 0. 364E+02 0. 154E+02 0. 345E+10 0. 288E-C1 0. ?9SE+08
; b -0. 6COE+32 0. 356E+02 0. 132E+03 0. 320E+10  0.298E-01 0. 984E-08
A °. -0. 400E+02 0. 349E+02 0. 133E+03 0. 317E+10  0.271E-01 0. 359E+08
S -0. 200E+02 0. 343E+02 0. 119E+03  0.310E+10  0.248E-01 0.767E+08
: - 0. OCOE+00 0. 337E+02  ©. 119E+03 0. 29SE+10  0.260E-01 0. 767E+03
. S ¢ 0. 200E+Q2 0. 331E+02 0. 129E+03 0.285E+10 0.291E-01 0. 830E+08
A 0. 400E+02 0. 3264E+02 0. 136E+03  0.27&E+10 Q. 318E-01 0. 873E+08
M 0. 600E+02  0.3198+02 0. 133E+03 0. 264E+10 0. 374E-01 0. 989E+08.
N ¢ 0. 800E+Q2 0. 3138+02 ~— O 177E+03—0-255E+10-—0.448E-01 0. 114E+09
g - 0. 100E+G3 0. 307E+02  0.201E+03  0.245E+10 0. 529E-01 0. 129E+09
: fe 0. 120E+03  0.2998+02 0. 221E+03  0.233E+10 0. 611E-01 0. 142E+09
4 € 0. 140E+03  0.291E+02 . 21BE+03 0.221E+10 0. 636E-01 0. 140E+09
4 . 0. 160E+03 0. 2B7E+02 0. 193E+03  0.214E+10 0. 581E-0t1 0. 124E+09
A 0.1B0E+C3 0. 283E+02 0. 168E+03  0.208E+10 0. 521E-01 0. 108E+09
i - O 0. 200E+03 0. 2798+02 0. 134E+03  0.201E+10  0.434E-01 0. 874E+083
k3 0. 220E+03  0.2732+02 0. 107E+03 0. 193E+10  0.354E-01 0. 487E+08
: - 0. 240E+03 0. 268E+02 0. 958E+02 0. 1B6E+10  0.332E-01  O. 614E+08
g £ © 0. 260E+03 0. 256E+02 0. 110E+03 0. 169E+10 0. 414E-01 0. 704E+08
. 0.270E+C3  0.239E+02 0. 157E+03 0. 147E+10 0. 482E-01 0. 101E+0%
3 b 0.274E+C3 0. 224E+02  0.213E+03 0. 129E+10 0. 106E+00 0. 137€+0°
3 L C 0. 278E+03 0. 202E+02 0. 283E+03 0. 10SE+10 0. 172E+00 0. 181E+09
P 3 0. 2B0E+03 0. 189E+02  0.314E+03 0. 920E+09 0. 218E+00 0. 200E+0?
o o 0. 282E+03 0. 17SE+02 0. 33SE+03 0. 784E+09 0. 271E+00 0. 213E+09
. . 0. 284E+G3 0. 161E+02 0. 340E+03 0. 662E+09  0.326E+00 0. 216E+0°
: ¢ 0. 286E~C3 0. 136E+02 0. 32BE+03 0. S43E+09  0.380E+00 0. 207E+0°
% 2 0. 28BE+G2 0. 132E+02 0. 298E+03 0. 438E+09 0. 42SE+00 0. 186E+09
& B 0. 290E+03 0. 119E+02 0. 2S9E+03 0. 356E+09 0. 451E+00 0. 161E+09
: 5 0. 252E+23 0. 109E+02 0. 217E+03 0. 294E+09 0. 454E+00 0. 133E+09
: k- 0. 294E+03 0. 980E+01 0. 179E+03 0. 235E+09 0. 461E+00 0. 109E+09
: e ' C 0. 296E+03 0. F04E+01 0. 146E+03 0. 198E+09 0. 442E+00 0. B74E+08
2 0. 298E+03 0. B44E+01 0. 120E+03 0. 170E+09 0. 414E+00 0. 709E+03
; 0. 300E+03 0. 793E+01 0. 983E+02 0. 148E+09  0.389E+00 0. 577E+08
3 o) 0.302E+03 0. 741E+01 0. 820E+02 0. 128E+09  0.370E+00 0. 473E+0S
b 0. 304E+03 0. 707E+01 0. 693E+02 0. 115E+09  0.343E+00 0. 395E+08
; 0. 306E+03 0. &71E+01 0. 388E+02 0. 102E+09 0. 323E+00  O. 330E+08
C 0.310E+03 0. 6135+01 0. 443E+02 0. 822E+08 0.292E+00 0. 240E+08
: 0.312E+03 0. S8SE+01 0. 390E+02 0.736E+08 0.283E+00 0. 208E+08
S 0.314E+03 0. S60E+01 0. 343E+02 0. 661E+08 0.273E+00 0. 180E+08
© 0.314E+03 0. 532E+0% 0. 313E+02 0. S82E+08 0. 273E+00 0. 160E+08
. 0.320E+03 0. 491E+01 0. 263E+02 0.471E+08 0.272E+00 0. 128E+08
' 0. 322E+03 0. 463+01° 0. 243E+02 0. 400E+08  0.2B1E+00 0. 112E+08
© 0.324E+03 0. 441E+01 0. 228E+02 0.349E+08 0.290E+00 0. 101E+08
0.324E+03  0.4138+01 0. 210E+02 0.285E+08 0. 304E+00 0. 873E+07
! 0. 328E+03 0. 3PQE+01 0. 193E+02 0. 2Q43JE+08 0. 310E+00 0. 7S3E+07
. © 0.330E+03 0. 360E+01 0. 16BE+02 0.179E+08 0.320E+00 0. 573E+07
0.332E+03 0. 340E+01 0. 143E+02 0. 142E+08 0.311E+00 0. 443E+07
0.334E+03 0. 320E+01 0. 11BE+02 0. 108E+08 0. 28%E+00 0. 307E+07
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Y




e T R s S s S LA S N T
AR A S e G ST X o i A S8 DT ol T AT oo ol

g
i
4
5
i

L rres

;
nd

219

M
:
g $/7/82
: RUN501
) TORLON 4203 UPJOHN 2080 (50/50 BY WEIGHT)
R _ (L/T RATIO = 5.209
- B SAMPLE DIMENSIDNS
; 3 LENGTH=0. 006350 WIDTH=0. 012040 THICK=0.001220 0SC AMP=0. 10
i Y .
. PGINT BY POINT VALUES
o TIM OR TMP  OCC FREQ DAMPING  MODULUS LOSS TANG ~ LOSS MODL
3 ¢ Lo o0EeC3 0. 36@E+02 0. 133E+03  0.283E+10 0. 247E-0 0. 699E+08
0 o l50Es03  0.361E+02  O.168E+03  0.273E+10  O.317E-07 0. 870E+08
3 o B00E+02 O 352€+02 0. 19SE+03  O.260E+10 0. 3B8E-O 0. 101E+09
; o oOEr02 O, 347E+02 0. 196E+03  0.251E+10 0. 4Q3E-0 0. 102E+09
] > o G00E+0Z O 341E+02 0. 189E+03  0.244E+10 0. 402E-0% 0. 980E+08
; o 200E+02 O, 336E+02 0. 187E+03  0.236E+10 0. 410E-01 0. 970E+08
. o SO0E+00 O, 33ZE+02 0. 191E+03  0.231E+10 0. 425E-0% 0. 989E+08
> O S00E+02 0, 328E+02  0.20SE+03  0.225E+10 0. 470E-01 0. 106E+0%
0 300E+02 0. 324E+02 0. 221E+03 0. 219E+10 0. 323e-01 0. 113E+09
S L0O0Es0Z 0, 320E+02 0. 221E+03  0.213E+10 0. SI7E-OL 0. 11SE+0%
¢ O, B00E+02 0. 3165402 0. 220E+03 0. 209E+10 0. 544E-01 0. 114E+09
4 O 100E~03  0.310E+02 0. 218E+03  0.201E+10 0.563E-01 0. 113E+0%
4 o 120E+03  0.307E+02 0. 219E+03 0. 197E+10 0.576E-01  O. 113E+09
L O 130E+03 0. 303g+02 0. 216E+03 0. 192E+10 0.983E-01 0. 112E+09
. o 140E+03 O.298E+02 0. 208E+03  0.185E+10 0. 583E-01 0. 108E+09
H O 1S0E+03  O.295E+02  0.2138+03  0.182E+10 0. 607E~01 0. 110E+09
= O 0 SOQE+03 0. 288E+02 0. 212E+03  0.172E+10 0. 636E~01 0. 110E+09
7 5 520E+03  O.289E+02 0. 203E+03 0. 16FE+10 0. 622E-01 0. 105E+09
- o 540E+03 0. 2B1E+02 0. 1B3E+03 0. 165E+10 0. 573E-01 0. 947E+08
e O 0 260E+03 0. 2735+02 0. 183E+03 0. 133E+10 0. 609E~01 0. 746E+08
| 3 2a3E+03 O, 25@E+02 0. 200E+03 0. 139E+10 0.745E-01 0. 103E+09
2 5 276E+03 O, 235E+02 0. 244E+03 0. 119€+10 0. 106E+00 0. 126E+0%
i C O 2@2E+03 0. 222E+02 0. 292E+03 0. 102E+10 0. 147E+00 0. 13QE+09
- O 290E+03  O.203E+02 0. 364E+03  0.897E+Q7 0. 209E+00 0. 187E+09
- O 204E+G3 0. 192E+02 0. 396E+03 0. 762E:0v 0. 264E+00 0. 203E+0%
E O o 298E+G3 0. 176E+02 0. 412E+03 0. 63BE+QY 0.330E+00 0. 211E+09
O 302E+G3 0. 162E+02 0. 404E+03 0. S3FE+09 0.382E+00 0. 206E+09
‘ O 206E+03 0. 150E+02 0. 3B4E+03 Q. A60E+07 0. 423E+00 0. 195E+09
C O 310E+02 0. 13SE+02 0. 350E+03 0. 370E+09 0. 474E+00 0. 176E+09
o 31DE+C2 O, 128E+02 0. 320E+03 0. 332E+07 0. 4BAE+00 0. 161E+09
0 S14E+03  O. 114E+02 0. 264E+03 0. 270E+07 0. 487E+00 0. 131E+09
G o 138E+03 0. 106E+02 0. 23BE+03 0. 223E+03 0. 528E+00 0. 117E+09
O 320E+03 0. 9BOE+01 0. 212E+03 0. 1898409 0. 547E+00 0. 103E+09
5 392E+03  O.860E+01 0. 1B4E+03 0. 143E+07 0. 617E+00  ©O. BBOE+08
. 0. o 324g+03  O.790E+01 0. 160E+03 0. 118E+09 0. 636E+00 0. 752E+08
o 306E+03 0. 720E+01  O.128E+03 0. 961E+08 0. b12E+00  O. SBYE+O8
: O 328E+03 0. 650E+01 0. 10BE+03 0. 740E+08 0. 434E+00 0. 481E+08
O O 3M0E+C3  O. 390E+01 0. 920E+02 0. 603E+08 0. 65SE+00 0. 393E+08
; o 330E+03 0. S40E+01  0.760E+02 0. 4B4E+Q8 Q. 646E+00 0. 313E+08
O 334E+03 O.S10E+01  O.700E+02  O.41B8E+08 0. 867E+00 0. 279E+08
J O 336E+03 0. 490E+01  O.620E+02 0. 374E+08 0. 640E+00  O. 241E+08
O 338E+03 O, 460E+01 0. 560E+02 0. 316E+08 0. 656E+00 0. 207E+08
, O 3a2E+03 O, 430E+01 0. 440E+02  0.2560E+08 0. $90E+00  O. 133E+08
'O o 344E+03 O, 390E+01 0. 3BOE+02 0. 171E+08 0. 420E+00  ©O. 11BE+08
5 o 34GE+03  0.370E+01 0. 180E+02 0. 139E+08 0. 326E+00 0. S19E+07
, o 3saE+03 O.3SSE+01 0. $OOE+02 0. 134E+08 0. 197E+00 0. 268E+07
e O 358E+03 0. 34%E+01 0. BBOE+01 0. 121E+08 0. 183E+00 0. 223E+07
= 0 364E+03 0. 3RSE+01 0. 670E+01 0. 93IE+07 0. 157E+00 0. 147E+07
O 364E+03 O, 310E#01 0. 6SOE+01  0.733E+07 0. 168E+00 0. 123E+07
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Q. 376E+03 0. 295e+01 C. S80E+01 0. 542E+C7 0. 165E+C0 0. B95E+06
O Q. 384E+03 Q. 28SE+01 0. S20E+01 0. 420E+07 . 0. 159E+0D 0. 66LE+06
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10/729/82
RUN48S
TORLDH 2II0T/UPJOHMN 2020 15C/730 BY WTF IN DMF
(L/T RATIC = S. 991
SAMPLE DIMENSIONS
LENZTH=2 T0233C WIDTH=0 018310 THICK=S OC1le0C OSC AMP=0Q. 10
POINT BY PCINT VALUES
TIM ZR TMF 3CC FREG DAMP ING MODULLS LOSE TANS LOSE MODL
-0 12CE~T3 0. 183E+Q2 2. 3=23E+02 Q. 126E+10C 0 378E~-01 0. 476E+08
-2, 100E+23 Q. 179E+02 Q. S7CE+02 Q. 118E+10Q 0. 439E-01 0. S19E+08
-2 200E+22 0. 174E+02 Q0. S&3E+0Q2 0. 111E+1D Q. 460E-01 0. S312E+08
=0, 503E+22 0. 169+02 0. 473E+0Q2 0. 103E+19 0. 402E~01 0. 429E+08
. -Q. 30CE~22 0. 167E+02 O 383E+02 Q. 102E+10 Q. 341E-C1 0. 337E+08
) ~-Q. 20CE~+2E Q. 164E+02 0. 318BE+02 Q S87E+QR Q. AF2E-C1 0. ZE8E+08
3. QCOE+QC 0. 1622+02 0. 290E+02 Q. 95&E+Q9 C. 27SE~0O1 0. 263E+08
0. 200E+02 0. 16JE+02 C. 293E+02 Q. 940E+07? QO 28B2E-01 0. 263E+08
0 ACOE~-C2 0. 158E+C2 Q. 288E+02 0. 913E+0Q° 0. 285E~C1 0. 260E+08
Q. &CQE+C2 0. 157E+02 0. 300E+02 0. 904E+0Q9 0. 300E~-0O1 0. 272E+08
0. 8CCE+0C2 0. 156E+02 Q. 30CE+02 0. 892E+Q°5 Q. 304E-01 Q. 272E+08
0. 100E+Q3 0. 155E+02 0. 300E+02 0. B79E+09 Q. 309E-01 0. 271E+08
0. 120E+Q3 0. 154E+02 0. 303E+02 0. BABE+09 0. 315E~-01 0. 274E+08
0. 140E+23 0. 154E+Q2 0. 30SE+02 0. 859E+0° 0. 321E-01 Q. 276E+08
0. 160E+43 0. 153+02 Q. 313E+02 0. BS&E+O9 0. 330e~-0! Q. 283E+08
0. 1BOE+C3 0. 152&+02 0. 333e+02 0. B4SE+CY 0. 3T6E-01 0. 3COE+08
G. 2C0E~C3 0. 131E+G2 Q. 3&0E+02 0. BERE+09 Q. 35CE-0O1 Q. 325E+08
% . S2CE+L3 0. 150£+02 Q. 37CE+02 0. BLTE+CT G. 431E-0Q12 Q. 352E+08
A C 24Q0E+33 0. 148E+02 Q 4353E+02 C. 7RLE+Q®P Q. S516E-01 0. 40BE+(Q8
4 O ZE0E+CT Q. 144E+02 Q. &00E+02 Q. TSLE+GT 0. 715E-01 C. 541E+08
- o ZEDEFC3 Q. 13¢E+Q2 G. 393€+02 D. #a&SEFC? Q. 1202+00 0. 3C6E+0S8
; <. ZCQE+C3 Q. 127E+Q2 C. 9g8E+D2 < SEIE+C® 0 131E+CO Q 380E+02
§ 0. ZR5E-2T C. 120E+0C2 ¢ 132E+C3 O, 21TE+DT 0. 175E+C0 0. IC4E+0B
3 0. 3C4E+T3 0 111e+02 0. 105E+03 0 42RE+CT 0. 211E+Q0Q 0 SZ6E+08
S 0 310E~Q23 Q. 105E+02 QO 107E+03 O 3FQ0E+QT 0. 240E+00 0. 26E+08
2 0. 31&6E+CS 0. ?70E+01 Q. 1G7E+Q3 0. 329E+0° Q. 2B1E+CO 0. F24E+08
3 0. 320E+C3 0. 919e+01 5. 106E+03 O, 2GIE+CD C. Z11E+00 Q0. 913E+08
= ¢ S24E+23 Q. 870E+01 0. 104E+0Q3 . 260E+0S 0. 342E+GO Q. BEFE+O8
0. 3ZBE+C2 9. B820=+01 G 1C2E+03 0. Z2°E+09 Q. 3TJE+GO Q. 3EBE+O08
G 33E-TE Q. 761E+01 C 973E+02 S 193E+0° 0. 415E+00 Q. BC7E+08
TOITLE-C2 O TCeE+DY G S22E+0Z G, 1538+07 o 4537E+00 0. 749E+08
¢ SL0E~CS Q2 657E+01 0. BLZE+C2 Q. 139E+Q° 0 483E+GO 0. «71E+08
0. 343E+CT3 Q. 60%e+01 Q. TTBE+CZ T 116E+GT 0 SCT7E+QD Q. SE7E+C83
0. 3agE~-CZ 0. 359E+01 0. 873E+C2 Q9 FA0E+03 0. SE4E+CC Q. 5C2E+08
S, ZIRE-T3 G S19E+Q1 0. 350E+02 J. 77BE+CS 0. S43E+00 Q. 423E+08
Q. 396E+23 0. 484E+01 2. 3C5E+02 C. 65&E+08 Q. S3CE+0D . 347E+08
G. 340E-CE 0. 459E+01 0. 4Z2TE+Q2 £ So7E+0S G. SOLE+CD 0. ZB0OE+08
G 3&4E+C3 0. 428E+01 G. BS3E+02 Q. 435E+C82 Q. 47BE+CS 0. 21i8E+08
0 38CZE-12 0. 39£E+0Q1 0. SBZE+02 J. 399E+C2 0. 345E+0D 0. 1&0E+08
G. 3TZE+L3 Q. 378=+01 0. Z22E4C2 G. 3C2E+C3 0 383E+00 Q. 116E+08
Q. 3ToE+IC Q 3E3E+C1 2. 1738+02 2. 24%FE+0=2 0. 3E3E+CO 0. BC4E+07
T EFEE-C3 ¢. 347E+01 C. 133E+02 0 R23E+03 G. 313E+0C Q. 258E+07
9 3BLE~LZ 0 33LE+GY S 1ZDE+Q2 T, 1FAE+CEB Q. 28SE+CT O ST3E+07
o 3EZE+IZ 0. 32&E+01 2. 110E+02 0. 1£7E+CE Q. 2SoE+CD C. 2Z4E+07
o IBEE--lT G, 21RE*01 2 ZZSE+Q: T 14TE+CE G 2LBE+TD 3 ZSTE4Q7
3 EelE-lZ 0, ZSTE-G: o SIIE-OD To1L2EeCs G 1Z6Z+CT < LZISE+OT
O 28AE~I3 3 Z86E+C1 - aTt0E+01 T TTEERCT Q. TITE-CL -. IB3E+06
221
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¥ 10/29/22

e RUN713

z srs/XU 218 (75,25 DISSGLVED IN DMF,

- (L/T RATIO = 6. 344!

- SAMPLE DIMENSICHNS

i LEMITR=C 206350 WIDTH=0. 01G3C0 THICK=0. 000°70 D28C AMP=0. 10

§

i POINT BY POINT VALUES

= C TIM OR TMP  OCC FREG DAMP ING MODULUS L OSE TANG  LOSE MODL

: 0. DGOE+C2 0. 206E+02 0. 440E+02 0. 204E+i0  0.257E-01 0. SSHE+08
0 400E+C2 0. 203E+02 0. 473E+02 0. 198E+1C 0. 285E-0l 0. S&4E+08 -
0. 600E+C2 0. 199E+02 0. 498E+02 0. 191E+10  0.311E-0l 0.-S94E+08
s SQ00E+02 0. 196E+02 0. S10E+02 0. 185E+10 0 328E-01 0 AGIE+0S
0 100E+G2 0. 193E+02 0. 498E+02 0. 180E+10 0. 330£-01 9. SS3E+08
o 120E+03 0. 191E+02 0. 470E+02 O 175E+10 0 319E-01 O S&0E+08
o 140E+C3 0. 189E+02 0. 435E+02 0. 172E+10 0. 301E-01 0. 518E+08
0. 160E+03 0. 187E+02 0. 395E+02 0. 169E+10 0.279E-01 0. 471E+08
O {BOE+03 O, 185E+02 0. 37QE+02 0. 164E+10 0. 268E-0i 0. 341E+08
O D0OE+G3 0. 183E+02 0. 343E+02 0. 161E+10 0 253E-01 0. 308E+08
O D20E+03 0. 1B0E+02 0. 323E+02 0. 156E+10 0. 236E-01 0. 3B4E+08
0 240E+03 0. 173E+02  O. 330E+02 0. 152E+10 0. 238E-01 0. 392E+08
0 D6OE+03 0. 174E+02 0. 37SE+02 0. 144E+10 0. 309E-01 0. 445E+03
0. D76E+03 0. 162E+02 0. SBSE+02 0. 126E+10 0. 35ZE-01 0. 493E+08
0 282E+03 0. 149E+02 0. BOSE+02 0. 106E+10 0. 895E-01 0. 949E+08
O 286E+03 0. 135E+02 0. 10SE+03 0. 861E+0% 0. 143E+00 0. 123E+09
o oB8E+03 0. 127E+02 0. 114E+03 0. 742E+09 0. 175E+00 0. 133E+09
O D90E+03 0. 120E+02 0. 121E+03 0. 674E+09 0. 208E+0D Q. 140E+09
0 D92E+02 0. 112E+02 0. 128E+03 0. 585E+0F 0. 2F2E+Q0 0. 147E+0%9
o S4E<52 0. 10SE+02 0. 134E+03 0. SCSE+0® Q. 3C3E+00 0 1S3E+09
& PeaE~AT 0. 9S1E+01 O, 13BE+03 Q. 412840 Q 37SE+00 0 1 S4E+09
o 295E+03 0. 876E+01 0. 139E+03 0. 343E+0% 0. 451E+00 G, 155E+09
o 3GOE-G3 0. 799E+01 0. 134E+03 0. 2EIE+D? 0. SZYE+0D 0. 149E+09
O 202E+G3 0. 710E+01 0. 1Z7E+03 0. 217E+0% 0. 626E+0C J. 1Z6E+O9
G Z04E-53 0. 630E+01 O 114E+03 0. 164E+CS 0. 712E+00 0. 117E+09
0 306E+C3 0. S57E+01 0. 973E+02 0. 122E+0% 0. 774E+00 O $47E+08
0 30SE+GC3 0. 4B4E+01 0. 7SSE+02 0. 857E+08 0. 823E+00C 0. 7HSE+08
6 210E+02 O 4338+01 0. 610E+02 0. 61SE+08 O 8CFE+00 O 4G7E+0S
o 312E=G? 0. 3BFE+01  C. 358E+02 0. 240E+08  O. 7I1E+0C . 3T0E+GE
A 214E+C3 0. 344E+01 0. 32SE+02 0. 2\WFE+0Z 0. 4TIELCO 9. 193E+03
5 z:eE-03 0. 314E+01  © 22BE+02 0. 1B9E+0S O Se4E+00 D 107E+DS
o 31SE~03 0. 288E+01 0. 1S3E+02 0. 10SE+08 0. 4358E+00 O 4TE+CT
N 320E«03 0. 267S+01 0. 9COE+01 0. SG4E+C7 0. 312E+CGO C. 1S7E+07
o 322E+C3 O 25SE+01 0. SC0E+01 0. 1§4E+07 0. 191E+00 Q. G01E+0S
3 32403 . O 248E+01 O 100E+01 0. 121E+C0s 0. 203E-0! 0. AETE+04
222
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LENGTH=0. 004350 WILTH=0. 010470 THICK=0. 00097C 0SC AMP=0. 10

TORLON 4203/XV 218 {(50/50) DISSCLVED IN DMF,

TIM QR TMP

ejejolojeNoRoNoNoNeNoNeNoNeNoNoNeNoNeNoNoNoNoNoNoNoNoYeNoRo Yo Yo RvRoRe R Ro R o)

. 200E+C2
. 400E+02
. 600E+02
. BOOE+G2
. 100E+03
. 120E+03
. 140E+03
. 160E+03
. 180E+03
. 200E+03
. 220E+Q3
. 240E+Q3
. 260E+03
. 2BOE+03
. 2B8E+Q03
. 292E+03
. 296E+03
. 300E+03
. 302£+03
. 304E+03
. 306E+03
. 308E+03
. 310E+03
. 312E+G3
. 314E+03
. 3146E+03
. 318E+03
. 320E+03
. 322E+03
. 324E+03
. 326E+03
. 328E+03
. 330E+03
. 332E+03
. 334E+03
. 3BLE+Q3
. 338E+03
. 340E+03

SAMPLE DIMENSIONS

(L/T RATIO =

POINT BY POINT VALUES

0CC FREQ

O000000OOOOOOOOOOOOOOOOOOQOOOOO_OQ_OQOOO

. 1B8CE+02
. 1746E+02
. 172E+02

170E+02
168E+02
164E+02
161E+02

. 160E+02
. 159e+02
. 157E+02
. 157E+02
. 157E+02

1S6E+02

. 151E+02
. 143e+02
. 138E+02
. 126E+02
. 1146E+02
. 110E+02
. 104E+02
. 971E+01
. 922E+01
. 864£+01
. 802E+01
. 743E+01
. 68SE+01
. 631E+01
. 97S5E+01
. 522E+01
. 474E+01
. 434E+01
. 391E+01
. 362E+01
. 3332+01
. 3132+01
. 294E+01
. 274E+01
. 264E+Q1

00000000000000000000000000000000090000

DAMP ING
. 2B0E+02
. 313E+02
. 350E+Q2
. 370E+02

378E+02

. 340E+02
. 320E+02
. 2B8E+02
. 258E+02
. 238E+Q2
. 233E+02
. 258E+02
. 290E+02
. 443E+02
. 668E+02
. 815E+02
. 945E+02
. 106E+Q3
. 108E+03
. 109E+03
. 1CPE+Q3
. 110E+03
. 109E+03
. 107E+03
. 104E+03
. 973E+02
. 913E+02
. B13E+02
. 698E+02
. S83E+02
. 473E+02
. 365E+02
. 278E+02
. 203E+02
. 143E+02
. 925E+01
. 350E+01
. 225E+01

223

MODULUS

CQO0LOO0OO0O0C0O0O0O0O0000000O0O0CO0O00000C0OOCO000O00O0

. 153E+10
. 146E+10
. 140E+10
. 136E+10
. 133E+10
C127E+10
. 122E+10
. 120E+10Q
. 119E+10
. 116E+10Q
. 116E+10
. 116E+10
. 114E+10Q
. 107E+10
. 958E+Q9
. BSCE+09
. Z34E+09
. 622E+079
. 5S7E+09
. 493E+0%
. 424E+0°9
. 380E+0Q9

329E+09

. 2BOE+Q%
. 23&E+09
. 196E+09
. 162E+0%
. 130E+09

102E+0°
7835E+08

. 611E+08
. 441E+08
. 337E+08
. 237E+08
. 175E+08
. 121E+08
. &57E+Q7
. 401E+07

PRECIPITATED

sl eNoNeRoNoNoNoNoNe NoN o

0SS TANG

214E-01
250E-01
292E-01
317E-01
332E-01
313E-01

L
0
0
0
0
0
0
0. 306E-01
0. 278E-01
0. 253E-01
0. 238E-01
Q. 233E-01
Q. 258E-01
0.
0
0
0
0
0
0
0
0
0
0
0
0
0

295g-01

. 480E-~01
. 807E-01
. 110E+00
. 148E+00
. 193E+00
. 219E+00
. 248E+00
. 287E+00
. 321E+00
. 363E+00
. 312E+00
. 366E+QQ
. S14E+00
. S68E+00
. 6OFE+Q0
. 634E+00
. 643E+00
. 623E+00
. SP1E+00
. S24E+00
. 454E+00
. B62E+00
. 266E+00
. 182E+0C
. B02E-01

6. 546)

i S .. |

11/72/82
RUN719

IN MECH

055 MODL

328E+08
365E+08
409E+08
432E+08
441E+08

L
0
0
0
0
0
0. 396E+08
0. 373E+08
0. 335E+03
0. 300E+08
0. 276E+03
0. 270E+08
0. 300E+08
0. 337E+08
0. S14E+03
0. 772E+08
0. 940E+083
0. 108E+09
0. 120E+09
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

122E+0°

. 123E+0%
. 122E+09
. 122E+09
. 120E+09
. 11SE+0?
. 110E+09
. 101E+09
. 921E+08
. 790E+08
. 645E+08
. SOSE+0B
. 380E+08
. 261E+08
. 177E+08
. 108E+08
. 6G4E+07
. 32CE+07
. 120E+07
. 321E+Q6
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TORLON 4203/XVU 218 (25/75), DISSOLVED IN DMF,

TIM OR TMP

O00000C0O00O0O0O0O0O0O0UCO0000O0CO0ODOOV0O0OOO0OOOO0O

. 200E+0C2
. 400E+C2
. 600E+Q2
. 800E+02
. 100E+03
. 120E+03
. 140E+03
. 160E+03
. 180E+03
. 200E+03
. 220E+03
. 240E+03
. 260E+03
. 2B0E+Q3
. 300E+03
. 310E+03
. 314E+03
. 318e+03
. 320E+03
. 322E+03

324E+03

. 326E+03
. 328E+03
. 330E+03
. 332E+03
. 334E+03
. 336E+03
. 332E+03
. 340E+03
. 342E+03
. 344E+Q3
. 346E+03
. 348E+C3
. 3S50E+03

A R SN USRI N A Rt s R B o L IR L RO o R
o .; ‘. #kagﬁﬁ@%@g@bﬂi‘@k%p&;: TR O SRR SARTSA 7 e

SAMPLZ DIMENSIONS
LENGTH=0. 006350 WIDTH=0. 010320 THICK=0.001170 Q5C AMP=0. 10

0
0
0
0
o
0
0
0
0
o
0
0
0]
0
0
0
0
0.
0
0
0
0
0
0
0]
0
0
0
0
0
Q
0
0
0
0

(L/T RATIO =

POINT BY POINT VALUES

CC FREGQ

. 278E+02
. 274E+02
. 263E+02
. 264E+02
. 299E+02
. 254E+02
. 290E+02
. 247E+Q2
. 244E+02
. 241E+02
. 238=+Q2
. 235E+02
. 231E+02
. 226E+02
. 219E+02
. 205E+02
182E+02
. 170E+02
. 1602+02
. 149€+02
. 135E+02
. 119€+02
. 102E+02
. 83=E+01
. &81E+0Q1
. 568E+01
. 486E+01
. 427e+01
. 389E+01
. 356E+01
s 330E+Q1
. 316E+01
. 297E+0!
. 286E+01

ojejoNeRoNoNoNoNoNoNoNoNoNoRoNeNeNeNoRoNoRoNuloNuvNoNoNeNoNeNoNoNoNo]

DAMP ING
. 112E+03
. 116E+03
. 124E+03
. 130E+C3
. 130E+03
. 122E+03
. 111E+03
. 101E+03
. 893E+02
. 795E+02
. 713E+02
. GLBE+02
. b63E+02
. 703E+02
. 114E+03
. 229E+03
. 293E+03
. 347E+03
. 371E+03
. 388E+03
. 392E+03
. 375E+03
. 333E+03

. 270E+03

. 199E+03
. 138E+03
. I35E+02
. 628E+02

. 423E+02

. 2B88E+02
. 195E+02

. 135E+02
. 900E+01

. 975E+01

224

MODULUS

CO0O000CU0OC0CO0O000000OOOVOCLOCOO0O0OOODODOO0DO

. 202E+10
. 196E+10
. 188E+10
. 182E+10
. 176E+10
. 169E+10
. 164E+10
. 159E+10

156E+10
152E+10

. 148E+10
. 145E+10
. 140E+10
. 154E+10
. 125E+10
. 109E+10
. 914E+0°
. 749E+09
. BEBE+(OT
. 375E+09
. 3&7E+09
. 361E+09
. 260E+09
. 169E+09
. 106E+0Q°
. 6B89E+0B
. 463E+08
. 324E+08

238E+0R

. 174E+08
. 126E+08
. 102E+08
. 720E+C7
. S44E+07

LOSS TANG

sjeojeoNeRoNoRoNoNeNoNoNoNoNoNoRoNoNeRoNoNoNoNoNoNoNoRoNoNoRo oo oo

. 360E-01
. 382E~01
. 430E-01
. 463E-01
. 479€~-01
. 470E~-01
. 441E~01
. 409E~-01
. 371E-01
. 338E~-01
. 312E~-01
. 299E~-01
. 308E-01
. 340E-D1
. S87E~-01
. 135E+00
. 20&6E+00
. 297E+00
. 358E+00
. 430E+00
. 331E+00
. 452E+09Q
. 790E+00Q
. 953E+00
. 106E+01
. 106E+01
. 980E+00Q
. BA7E+0O0
. &93E+00
. 562E+00
. 484E+00
. 335E+00
. 252E+00
. 173E+00

5. 334}

11/2/82

RUN721

LOSS MODL

O00CO0O0COoOO0OULOCOUOCOCOOCOLUCOOOCOCOOOCOCOOCO

. 728BE+08
. 731E+08
. BO7E+08
. 845E+08
. B41E+08
. 792E+08
. 722E+08
. 532E+08
. $79E+08
. 316E+03
. 462E+08
. 433E+08
. 429E+08
. 455E+03
. 734E+08
. 148E+09
. 188E+09
. 223E+09
. 287E+09
. 247E+09
. 248E+09
. 235E+07

206E+09

. 161E+09
. 113E+09
. 734E+08
. 454E+08
. 2734E+03
. 165E+08
. R7SE+Q7
. 559E+07
. 343E+07
. 182E+07

FS0E+0&

£

(
;

f
|

.
i
4

»
‘q&ﬂw»mhmmwm L ATE Wi LI L P
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COOVOO00VNOVOOVO0OUUOO000000000OCOOCC000 U

M CR

TORLOM

LENGTH=Z, 2

TME

. 200E+C2
. 400E+22
. 600E+C2
. BOOE+C2
. 100E+G3
. 120E+03
. 140E+03
. 1&40E+C3
. 1BOE+C3
. 200E+03
. 220E+C3
. 240E+C3

260E+03

. 2A72E+03

280E+C3

. 288E+03

220E+02

. 296E+03
. S00E+C3

302E-C3

ICAE+CC

. A0HE+T3
. 30BE+C3
. 310E+C3
. 312E+C3
. 313E+Q3
. 316E+03
..318E+Q3
. 320E~C3
. 322E+C3

=4E+0C13

. 326E+C3

328E+C3
330E+C3
332E-03

. 3Z4E-Q3
. 336E+C3

. 3GBE~C3

1 203/UPJTHN

2080, XU2186 (60/2C/EC BY WEIGHT)

SAMPLE DIMENSIQONS

C2350 WIDTH=C. 010280 THICK=0.30127C

CC

-

(/s

POINT BY POINT VALUES

FREQ

0
0. 23CE+02
0. 231E+02
0. 227E+02
0. 223E+02
0. 217g+02
0. 21%E+02
0. 213e+C2
0. 21CE+02
0. 208E+02
0. 204E+02
0. 199E+02
0. 194E+Q2
0. 18SE+02
€. 173E+02
0. 165E+02
0. 153e+02
0. 143E+02
0. 133e+02
0.
0
Q
0
0
0]
0
0
0
0
o
0
0
0
0
0
0
0
o)
0

124E+02

. 118E+02
. 111E+Q2
. 104E+Q2
. ?SRE+01
. 879e+01
. 799E+01
. 716E+01
. 647E+01
. 972E+01
. 5092+01
. 459E+01
. 411E+01
. 374E+01
. 334E+01
. 316E+01
. 290E+01
. 267E+01
. 254E+01
. 248+01

C0000O0O00VO0O000B00U00000000000VO000000COL

DAMP ING

. 33BE+02
. S8BBE+02
. 648E+02
. b4&5E+02
. &40E+02
. &0SE+0O2
. 3&68E+02
. I3BE+02
. S18E+02
. SO0SE+02
. 493E+02
. 905E+02
. 618E+02
. 728E+02
. B98E+02
. 123E+03

143E+03
151E+Q03

. 175E+03
. 180E+03

132E+03

. 181E+03
. 177E+03

1&9E+03

. 157E+Q03
. 141E+03
. 122E+03
. 102E+03
. B20E+02

44B8E+02

498E+02.

378E+02

. 2B0E+Q2
. 200E+02
. 140E+02
. C0E+O1
. 475E+01
. 125E+01

225

MCDULLUS

R

A

eleRegoReRvNoRoNoRoNoNoNeNoNoNoNoRoRoRoReNoNoNoReNoNeNoNoNeNoNeNoNosNa o Ro ko)

. 119E+10
.113E+10
.111E+10
. 107E+10
. 103E+10
. 10Q0E+10
. Q@7 LE+09
. 249E+09
. 930E+09
. 894E+09
. 853E+09
. BOLE+Q?
. 736E+09
. 459E+0%
. 983E+0Q9
. 498E+Q9
. 448E+0QS
. 3BTE+Q9
. 323E+Q7
. 288E+QT
. 2STE+QT
. 22AE+CT
. 185E+09
. 135E+09
. 126E+0°
. 9BLE+O8
. 781E+08
. SB2E+CB
. A431E+08

3256E+08

. 23&E+03
. 171E+Q8B
. 113E+08
. 845E+07
. 49FE+C7
. 2E2SE+C7

F6BE+04

. 10BE+Qé

-4
£

I.

osC

5. GO

AMP=0. 10

0S8 TANG

L
0
0
0
0
¢
Q
0
0
0
0
0
0
0
0
0o
0
0o
0
O
0
0
0
Q
Q
ih)
0
0
C
o
Q
0
0
0
0
0
0
¢
Q2

. 242E-01
. 274E~01

312E-01t
. 332E-01
. 3B1E~-OL
. 322E-01
.311E-0Q1
. 302E-01
. 297E-01
. 301E-01
. 30BE-0O1
. 334E-01
. 446E-01
. SB9E-01
. B13E-01

. 130E+00

. 167E+00
. 217E+00
. 281E+00
. 322E+Q0

364E+00
. 412E+00
. 483E+00C
. S43E+00
. GORE+0L
. 682E+00
. 719E+00
. 770E+Q0
. 7E85E+00
. 7&3E+00
. 729E+00
. 70E+00
. 614E+00
. 494E+00
. 413E+09
. 312E+00
. 179E+CO
. SC2E-01

G)

)

Q.

2
Q

COOOUOoOVOOOBODOUUOO00000000VO0O0O0OBOO00O0 -

N e

10/29/62

FUN&77

CSs MODL
. =88E+082
. 314E+08
. 3346E+08
356E+08
. 342E+08
323E+08
3Q03E+08
. 287E+08
276E+08
249E+08
. 262E+08
. 259E+08
328E+03
386E+08
. 475E+08
. 648E+08
. T49E+0B
2I0E+08
FO8E+0O8
TIFE+OB
. FZSE+08
S23E+03
. BS2E+08
342E+08
TE7EHO8
4T2E+08
. S&E2E+08
S58E+08
. 3ZPE+CB
Z19E+08
1T2E+08
i19E+08
AT4E+07
SiQ9E+GT
206E+07
TClE+CS
. 1TAE+Q6
. S43E+Q4
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10/29/82
) ‘ RUN&7S
TORLON +353/UPJOHN 2080 (25/75 BY WEIGHT) DISSOLVED IN DiF

(LST RATIC = 3 811

)

SAMPLE DIMENEION
LENGTH=C OCu3I50 WIDTH=0. 01027

o
e ]
I
-t
(@]
w
il
[
(@]
)
o
|
(8]
O
o]
(1)
[ ]
3
4
©
i
O
[y
(&)

POINT BY PODINT VALUES

b Tiv SR TMP 0CC FREQ TAMPING MODULLUS LO3S TaNG LO2E MODL
0. 200E+C2 0. 245E+C2 0. 172E+03 C. lieE+iC Q. 709E-01 Q. 2Z3E+08
0. 4CCE-22 0. 242E+02 0. 173E+03" 0. 113E+10 Q. 736E-01 0. SZ2E+08
Q. A00E+22 0. 230E+02 Q0. 179E+Q3 0. 111E+10 0. 773E-01 0. 855E+08 *
Q. 3G0E~QZ2 0. 238e+02 Q. 18SE+03 Q. 10°E+10 0. B11E-Q1 0. 322E+08
C. 10CE~Q3 Q. 237E+02 0. 138E+03 Q. 108E+10 Q. 8C1E-01 Q. B96E+08
C. 12CE+0C3 0. 23&E+02 0. 190E+03 0. 1GTE+1O 0. B4BE~-O1 Q. FO7E+QSB
Q. 140E+C3 0. 234E+02 C. 189E+03 0. 107E+10 Q. 842E~01 0. C1E+(Q8
0..1&0E+23 0. 235E+02 0. 182E+03 0. 106E+10 0. 817E-01 Q. BLLE+OB
0. 130E+C3 0. 235e+02 0. 1646E+03 0. 106E+10 Q. 745E-01 0. 790E+08
0. 200E+Q03 0. 234E+Q2 Q. 148E+03 0. 105E+10 0. 672E-01 Q. 706E+08
0. 220E+03 0. 232E+02 0. 14Q0E+03 0. 103E+10Q 0. 648E~Q1 Q. 46FE+0O8
0. 240E+03 0. 229E+02 0. 142E+03 0. 1C01E+10 0. 672E-C1 0. 676E+08
Q. 2L0E+03 0. 224E+02 0. 159E+03 0. 962E+0% Q. 785E-01 Q. 7S6E+08
G. 276E+C3 0. 212E+02 0. L98E+03 0. B&2E+0Q? 0. 110E+00 0. 944E+08
J. 2B4E+Q3 0. 201E+02 C. 219E+03 Q. 772E+0% 0. 135E+0Q0 0. 104E+Q9
0. 288E+03 Q 19QE+02 C. 227E+03 Q. $F2E+C? Q. 1S35E+C0O 0. 1CBE+Q?
C. 2F2E+C3 G. 178E+Q2 GC. 223E+03 0. 603SE+CT 0 176E+QQ 0. 106E+09
0. 294E+C3 Q. 164E+02 G. 208E+03 Q. S12E+C% 9 191E+QQ Q. SE0E+08
0. 3COE+CE 0. 151E+02 0. 193E+03 Q0 433E+07 0. 20FE+00 0. FUSE+0OB
0 ZC3E+I3 G. 140E+C2 Q. 1E9E+03 - G, 37IE+CT 0 223e+00C 0. BE4E+08
& 30BE+C3 0. 130E+02 0 LSSE+Q3 Q. Q17E+GE T 2ZBE+CO 0. 2CSE+QR8
. 312E-C2 0 121E+02 0. 205E+03 0. 2745+C% C. 34&E+00D 0. Fa7E+Q8
Q. 31aE+L3 0 112E+02 G 21SE+0Q3 Q 2REE+C? Q 3ZTE+CD D. FE7E+QB
Q. 32CE+CT 0. 102E+02 0. Z20E+03 C. 1F2E+CF Q. SZZE+T0 . 259E+08
0 Z22E+C32 0. 59E+01 Q 219E+Q3 Q. 167E+0R Q. 39LE+GO Q FS6E+QOS8
G. 324E+C2 0. ?05E+01 0 214E+03 Q. 147E+Q°% Q. 548E+CD 0. 9S5E+08
0 325E+03 C 848E+01 0. 207E+03 Q. 128E+09 3. 713E+CC 0. F12E+08
Q. 32BE~QQ 0. 796E+01 Q. i9&E+Q3 L111E+QR 0 7&7E+Q0Q 0. 396E+08
O. ZE0E+C3 C. 7182+Q1 G. 17BE+03 . BESE+QS . B3&6E+CO 2. 7S6E+Q3
J. 3IZ2ELCE 0. b66E+CL 2 158E+03 . 7TA4E+CE 0 SECE+CO Q. 4ESE+OS
0. 334E+03 0. 615E+C1 O 129e+03 0 &ZCE+CES Q. FCFE+OD J. Se4E+08
2. S3HE+C3 0. S&66E+0Q1 0 1Z0E+Q3 0. SCSE+GE O F2BE+CT Q. S43E+08
0. 33€e+(3 3. 528E+01 0. 1CGZE+Q3 3. 4Z22E+C8 0. 9Q7E+CO Q. ZEIE+03
& 340E+T3 0. 486E+01 Q. B2QE+02 Q. B4iE+CE 3. 870E+C0 Q. 2I7E+08
C. 342E+C3 0. 459E+Q1 2. 5T3E+02 Q. 2SDE+CT 0. 7FBE+QQ Q. 232E+08
. SAEE+C2 0. 428g+01 . S43E+02 Q. 23462+08 Q. 7A0E+QQ 0. 17S5E+08
Q. 346E+C3 0. 407E+01 2. 340E+Q2 D, 204E+02 0. 6STEHCC Q. 134E+08
7. 348E+CS Q. 369e+01 Q 390E+02 O 173E+QE 0. S74E+QC QO 100E+C8
O ZECQE+LE Q. 365E+C1 o 2T7SE+OZ ¢ 140E+C3 Q0 S12E+0C Q. 717E+Q07
0. 3TZE+CS Q. 346E+01 G 2LTE+OZ G 114E+GE O 445E+QC Q. SCBE+07

/ 2. SS3E-CE Q. 335+01 0 1sDE+02 O FEAEHQT Q 36SE+0C G 3&2E+07

~ Q 3%&E+22 0. 314£+C1 O 123E+02 T, TEAESOT G 310E+CQ Q. Z34E+07
o ZTSEBECT 0. 306E+0C1 0. P=Z5E+01 T LE4E+CT D 244E+TO Q. LSOE+C7
T, SeoE~C3 Q EP4LE+Q1 S oTDE+OL 3. 310E4+D Q. 1Z4E+Q0C 0. 34BE+QS
O TsdE~L2 2 2BRE+C1 3. 423E+0Q1 QJ AIEEH0T 0. L2BE+0QD 2. IZ1E+CS
T IESE~LS 2.281E+08 3 2C0lE+01 2. 348E+CT 0 aZ7E-D1 o, JLBE+CS

h 226
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RUN&BO

prssk
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CE/UPJOHN (75725 BY WEIGHT) DISSCLVED IN DMF;

T {(L/T RATIC = 5. 427)
. % SAMPLE DIMENSIONS
LENGTH=C. 006250 WIDTH=0. 01C3&0 THICK=0. 001170 GSC AMP=0. 10

YT IEITY - 4 TR g FE

- S —

. &r}«
g POINT BY POINT VALUES
% .
e TIM DR TMP  QCC FREQ DAMP ING MODULUS LOSS TANG  LOSS MODL
4 0. 200E+CZ 0. 183E+02 0. 323E+02 0. O7E+09 0. 240E-01 0. 217E+08
: 0. 400E+02 0. 178E+02 0. 323E+02 0. B62E+09 0. 2B2E-~-01 0. 217E+08
A 0. bOOE+02 0. 174E+02 0. 33%E+02 0. 822E+0Q0%9  0.274E-01 0. 225E+08
o 0. BOCE+02 0. 168E+02 0. 338E+02 0. 7466E+09 0. 296E~01 0. 227E+08
2 0. 100E+03 0. 164E+02 0. 318E+02 0. 728E+09 0.293E-01 0. 213E+08
E O 120E+03 0. 159E+02 0. 300E+02 0. 685E+09  0.294E-01 0. Z01E+08
e 0. 140E+03 0. 155E+02 0. 280E+0Z 0. 6S0E+09  0.289E~01 0. 187E+08
E 0. 160E+03 0. 152E+02 0. 2640E+02 0. 623E+09 0. 279E~01 0. 174E+08
59 0. 1B0E+03 0. 148E+02 0. 2S0E+02 0. 593E+09 0. 282E-01 0. 1647E+08
: & 0. 200E+03 0. 145E+02 0. 2S0E+02 0. S&&E+09 0. 294E~01 0. 167E+08
é - 0. 220E+C3 0. 141E+02 0. 2S0E+02 0. S34E+09 0. 312E-01 0. 166E+08
: e 0. 240E+03 0. 134E+02 0. 270E+02 0. 49SE+09 0. 362E-01 Q. 179E+08
. o 0. 260E+Q3 0. 125E+02 0. 310E+02 0. 445E+09 0. 461E-01 0. 205E+08
g b 0. 272E+03 0. 121E+02 0. 378E+02 0. 390E+09 0. 637E-01 0. 249E+08
o 3 0. 278E+03 0. 114E+02 0. 473E+02 0. 344E+09 0.9C0E-0! 0. 309E+08
3 o Q. 282E+03 0. 107E+02 0. 635E+02 0. 302E+09 0. 137E+00 0. 413E+08
ﬁ . C. 2B6E+Q3 0. 98%E+01 0. 8S8E+02 0. 252E+0%9 0. 219E+00 0. SS2E+08
3 A 0. 28BE+C3 0. 92%E+01 0. 930E+02 0. 222E+Q0%F 0. 267E+00 0. SS4E+08
2 § 0. 292E+02  0.839E+01 0. 105E+03 0. 178E+09 0. 370E+00 0. 659E+08
4 - 0 294E+03 Q. 78%E+01 0. 107E+03 Q. 15SE+C% 0. 32BE+00 0. 564E+08
;- . ¢ 295E+~C3 0 738E+01 0. 106E+03 0. 134E+C7 0. 484E+00  O. 548E+08
- % 0. 2EBE+Q3 0. 681E+01 0. 103E+03 0. 112E+0%F  C. S49E+00 O 513E+08
S Ee - 2. 3COE+CT 0. b2FE+01  C. 67SE+01 Q. 92SE+CE  ©. 4E3E-C! 0. 3S2E+07
b - Q0 302E+02 0. 578E+01  0.'893E+02 0. 7S3E+08 0. $64E+00 Q. SC1E+03
5 s 9. 304E+03 0. 531E+C1 0. BO3E+02 0. 612E+0B 0. 705E+00 0. 4CZE+08
4 0. 306E+C3 0. 4BSE+01 0. 495E+02 0. 48%9E+08 0. 725E+00 0. 354E+08
N 0. 308E+03 0. 440E+01 0. SB3E+02 0. 367E+08 0. 744E+00 0. 274E+08
L 0. 310E+C3  0.397E+01 0. 470E+02 0. 26BE+08 0. 738E+00 0. 1FBE+08
: 0. 2DE+02 0. 365E+01 0. 365E+02 0. 202E+08 0. &7SE+CO  O. 1R&6E+08
Q. 314E+C32 0. 336E+01 ¢ 3COE+02 0. 143E+08 0. 6SSE+00 O R44E+07
0. 314E+02 0. 32EE+01 O 270E+02 O 12SE+08 O 429E+00 O 78BE+07
o ' 0. 318E+C3 0. 3155+01  ©.273E+02 0. 10SE+08 0. 421E+00 0. 716E+07
= ~ O 320E+03 Q. 306E+01 Q. 2&65E+02 0. 902E+07 0. 7CO0E+00 O S32E+07
0. 324E+03 0. 294E+01 0. 225E+02 Q. 73SE+07  C 636E+00 0O 4&7E+O7
Q. 326E+CS 0.289E+01 0. 180E+02 0. S93BE+07 0. 340E+Q0 Q. IT0E+07
9. 32BE+C3 0. 2BOE+01 0. 165E+02 0. 47SE+07 0. S22E+00 Q. 24BE+07
o
i
g.
e
. 227
i
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D 11/2/82

q RUNSB87

| P1B00/200P (33.3/66.7) BY WEIGHT

é (L/T RATIO =  4.811)

5 SAMPLE DIMENSIONS

e LENGTH=0. 006350 WIDTH=0. 010290 THICK=0. 001320 OSC AMP=0.10

%

!

s POINT BY POINT VALUES

. TIM OR TMP  OCC FREQ DAMPING  MODULUS LOSS TANG  LOSS MODL

i 0. 200E+02 0. 233+02 0. &58E+02 0. 104E+10  0.300E-01  O. 313E+08

5 0. 400E+02  0.233E+02 0. 573E+02 0. 104E+10 0. 261E-01 0. 273E+08,

o 0. b00E+02  0.233+02 0. 525E+02 0. 104E+10  0.239E-01  0.250E+08

i 0. S00E+C2  0.233E+02 0. 490E+02 0. 104E+10  0.223E-01 0. 233E+08,

4 0. 100E+03 0. 2338+02 0. 4BOE+02 0. 104E+10  0.219E-0f 0. 229E+08
0. 120E+03 0. 232E+02 0. 483E+02 0. 104E+10  0.222E-01 0. 230E+08
0. 140E+03 0. 231E+02 0. 498E+02 0.103E+10  0.231E-01  0.237E+08
0. 160E+03 0. 227E+02 0. SS0E+02 0. 992E+09  0.264E-01 0. 26IE+(3
0. 180E+03 0. 220E+02 0. 765E+02 0. 931E+09 0. 391E-01 0. 364E+08
0. 192E+03  0.20&6E+02 0.815E+02  0.B14E+09  0.474E-01 0. 387E+08
0. 200E+03 0. 195E+02 0. 765E+02 0. 724E+09 0. S00E-01 0. 363E+08
0. 212E+03 0. 182E+02 0. 878E+02 0. 631E+09  0.657E-01 0. 415E+08
0. 218BE+03 0. 167E+02 0. 121E+03 0. 531E+09  0.107E+00 0. 571E+08
0. 222E+03 0. 149E+02 0. 146E+03 0. 421E+09 0. 162E+00 0. 683E+08
0. 224E+03 0. 138€+02 0. 162E+03 0. 356E+0% 0. 212E+00 0. 754E+08
0. 226E+03 0. 126E+02 0. 183E+03 0. 294E+0? 0. 2B6E+00 0. B47E+08
0. 228E+03 0. 111E+02 0. 201E+03 0. 229E+0% 0. 402E+00 0. 921E+08
0. 230E+03 0. 934E+01 0. 205E+03 0. 157E+09 0. 582E+00 0. 917E+08
0. 232E+03 0. 753E+01 0. 180E+03 0. 981E+08 0. 789E+Q0  0.774E+08
0. 234E+03 0. 579E+01 0. 129E+03 0. 521E+08 0. 952E+00 0. S06E+08
0. 236E+03 0. 455E+01 0. 773E+02 0. 2B3E+08 0. 725E+00 0. 262E+03
0. 238E+03 0. 364E+01 0. 413E+02 0. 13BE+0B 0. 773E+Q0 0. 107E+08
0. 240E+03 0. 304E+01 0. 200E+02 0. 602E+07 0. 53BE+00 0. 324E+0Q7
0. 242E+03 0. 255E+01 0. 62SE+01  0.732E+06 0. 23BE+00 0. 174E+06




R L
o oo e AR S PO

B e P R

T A A e

by B 5 5 e SRR
ol et A

Fe

g

s

(&)

pppoopoooopoompoooo

M R ™M
. SCCE+C2
. 40QE+322
6GQE-~ 32
sgns+fﬂ

OE*“--I
. 1 n.uE"' Ju
. 130E+C3
. 160E+C3
172E-C3
. 182E+C3
. 188E+373
. 194E+43
. 198E+Q3
204E+C2

. 212E+03

2TBE+C2
24QE+Z3

. 208E+C3.

'-'-J—

oY
oo

AMPLE DIME
WIDTH=(

02

POINT Bv

JCC FREG

0000000000_000000_000000000000

. 2B4E+02
. 283E+02
. A7FE+G2-
. 275E+02
. 274E+02
. Q7LE+02

263E+02
293E+0Q

. @4CE+02
. R2TE+0Q
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