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ABSTRACT

Ninety-eight production logs of H-451 graphite, from three separate
extrusion lots, were sampled for tensile testing. Eight replicate axial
specimens from the midlength center and four replicate radial specimens
from the end center of each log were tested. The axial strengths (average
value 12.7 MPa) showed wide lot-to-lot and log-to-log variations, while
the radial strengths (average value 15.8 MPa) were more uniform. Statis-
tically based acceptance criteria which could be used for assigning a log
to a minimum strength category were derived for two alternative definitions
of "minimum" strength. The first definition would require 90% of the
material at the midlength center of the log to exceed the specified minimum
strength, with 90% confidence (90/90); the second, more stringent, defini-
tion would require 997 of the material to exceed the specified minimum,
with 95% confidence (?9/95). If three minimum strength categories are
assumed, with category A requiring a minimum strength of 10.3 MPa, category
B requiring 8.3 MPa, and category C requiring 5.5 MPa, use of the 90/90
definition of minimum strength would cause the rejection of two logs. Use
of the 99/95 definition of minimum strength would increase the number of
rejected logs to 18; however, this would include only 2 out of the 56 logs
in the best extrusion lot. Decreasing the number of tests per log from
eight to four would cause only small differences in the yields of logs

accepted in each category,
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1. SUMMARY AND CONCLUSIONS

Ninety-eight production logs of H-451 graphite, from three separate
extrusion lots, were sampled for tensile testing. Eight replicate axial
specimens from the midlength center and four replicate radial specimens
from the end center of each log were tested. The following observations

were made:

1. The axial strengths (average value 12.7 MPa) showed wide lot-
to-lot and log~to-log variations, while the radial strengths
(average value 15.8 MPa) were more uniform (see Section 5,

Tables 1 and 2).

2. There was no statistically significant correlation between axial
strength and radial strength in the same log, or between strength

and the position of the log in the graphitizing furnace.

3. Acceptance criteria for assigning logs to a minimum strength
;category could be based on axial tensile tests, and each log
should be sampled. A statistical model incorporating a separate
lot-to—-lot variance, log-to-log variance, and within-log variance

was adopted for this purpose.

4, Acceptance criteria which could be used for assigning a log to
strength category A [minimum strength 10.3 MPa (1500 psi)], B
[minimum strength 8.3 MPa (1200 psi)], or C [minimum strength
5.5 MPa (800 psi)] were derived (see Section 6, Table 4).
Calculations were made for either four or eight replicate
specimens per log and two alternative definitions of "minimum
strength" were considered. The first definition would require

90% of the material at the midlength center of the log to




exceed the specified minimum strength, with 90% confidence
(90/90); the second, more stringent, definition would require
99% of the material to exceed the specified minimum, with

95% confidence (99/95).

The criteria were applied to the axial test data from the 98
logs. Using the 90/90 definition of minimum strength and testing
eight specimens per log, two logs would fail to qualify for
category C while almost half of the logs would qualify for

category A.

Use of the 99/95 definition of minimum strength would increase
the number of logs rejected to 18; the yleld of logs accepted
in each strength category would fall slightly short of the

requirements of a typical core segment.

Decreasing the number of tests per log from eight to four would

cause a small reduction in the yields.

The differences in quality between the three extrusion lots
represented in the 98-1log order have a clear effect on the
yields of logs in each strength category. Using the 99/95
definition of minimum strength, only two of the 56 logs in the
best lot (478) would be rejected and about 25% would qualify
for category A. This compares with a rejection rate of about

40% for logs from the other two lots.




2. INTRODUCTION

Grade H-451 is under development by the Great Lakes Carbon Corpora-
tion (GLCC) as a candidate graphite for Large High-Temperature Gas-Cooled
Reactor (LHTGR) replaceable fuel and reflector blocks. Characterization
and irradiation data on preproduction grade H-451 were reported in Refs.

1 through 5. This report contains tensile strength data on 98 production
logs, which were produced as a portion of 354-log order for Fort St. Vrain
(FSV) reload fuel elements. The strength specimens were taken from loca-
tions which would not interfere with subsequent machining operations and
were used to assess strategies for acceptance testing of logs from large

production orders.




3. MATERIALS

The material consisted of 98 full-size [431.8 mm (17 in.) diameter
by 812.8 mm (32 in.) long] production logs. These logs were produced with
the same formulation and procedures used to produce preproduction lot 426

(see Ref. 1).

The 98 logs were a portion of a 354-log order for FSV reload fuel
elements. The 354-log order was manufactured through the bake step and
then stored due to a delay in the final processing of the order. The 98
logs described in this report were taken through the graphitization step
and portions were distributed to General Atomic Company (GA), Oak Ridge
National Laboratory (ORNL), and Brookhaven National Laboratory (BNL) for
éxperimental purposes. The 98 logs were taken from three different pro-
duction extrusion lots (472, 478, and 482), but all logs were graphitized
in the same furnace run. The logs were sampled for tensile testing by
GLCC at their Morganton Plant in accordance with a sampling plan devised
by GA. The GA axial strength specimens were taken as near to the mid-
length center of each log as possible [within 51 mm (2 in.) of the center-
line, see Fig. 1] while preserving the logs for subsequent machining into
a fuel element. A 16 mm (0.625 in.) diameter by 356 mm (14 in.) long rod
was cored from the center and a 25 mm (1 in.)_slab was taken from one end
of each log. A 102 mm (4 in.) core was taken for axial specimens as shown
in Fig. 1. Axial test specimens 6.35 mm in diameter by 23 mm long were
machined from the axial core as shown in Fig. 2, and radial specimens of
the same size were machined from the end slab as shown in Fig. 3. A single
tensile test specimen (12.8 mm diameter by 76.2 mm long) was taken from

each central core as shown in Fig. 1 for measurement by GLCC.

Eight axial specimens and four radial specimens from each log were

measured for ultimate tensile strength at GA, and one axial specimen from
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each log was measured at GLCC. The manufacturer's identification numbers,
positions in the graphitizing furnace, and the bulk density of each log
are listed for each extrusion lot in Appendix A (Tables A-1 through A-3).
The logs are listed in order of furnace position. In this report the

identification numbers assigned at GA (first column of Tables A-1 through

A-3) are used.




4. EXPERIMENTAL METHODS

The tensile test method is described in Ref. 1. General Atomic and
GLCC used the same tensile strength method, although the specimen size
differed (Section 3). Round-robin tests performed on controlled specimen
sets of H-451 showed the two laboratories to agree within 17 using the

method described in Ref. 1.




5. EXPERIMENTAL RESULTS

5.1. AXIAL SPECIMENS

Individual strength measurements, grouped by extrusion lot, are listed
in Appendix B (Tables B-1 through B-3). Nine specimens were lost or dam-
aged during machining, and one strength value from a flawed specimen
[2.7 MPa (392 psi)] was rejected. The first part of the specimen number
identifies the parent log, and the final letter identifies the axial dis-
tance of the specimen from the center of the log. The specimens were
located along the axis between 25 and 127 mm (1 and 5 in.) from the center,

with the A-specimens closest to the center and the D-specimens most distant.

Tables B-4 through B-6 in Appendix B list the average strength value
for each log, grouped by extrusion lot. The tables include the following

information for each log:

1. A single strength measurement supplied by GLCC, from a cylindrical
specimen 12.8 mm (0.505 in.) in diameter, taken on the log axis

343 mm (13.5 in.) from the midlength center.

2. The average of the four GA specimens closest to the center

(subscripts A and B).

3. The average of all eight GA specimens (subscripts A, B, C, and D).

Correlation between the values for GLCC's single specimen and the GA aver-
age values was poor. This difference probably reflects both the spatial
separation of the sampling zones and the inherent randomness of a single
specimen. Statistical tests showed no significant difference in mean
values between the A and B specimens (located closest to the log center)
and the C and D specimens; therefore, they can be treated as coming from

the same population.

10




There was no apparent correlation between strength and the position

of the log within the graphitization furnace.

The average strengths and standard deviations for material from each
extrusion lot are listed in Table 1. The grand mean of 12.7 MPa (1843 psi)
compares with a value of 13.3 MPa (1936 psi) obtained from GLCC's single

specimens.

The differences in average strength between the three extrusion lots,
shown in Table 1, were statistically highly significant. The small differ-
ences in standard deviation between the different extrusion lots were not

statistically significant.

The difference between the average strengths of lots 472-478 and 482

can be accounted for by GLCC differences in processing.

5.2. RADIAL SPECIMENS

The individual radial strength measurements are listed in Appendix C
(Tables C-1 through C-3). Only specimens with an A or B subscript were
tested. The specimens were located within 25 mm (1 in.) of the end of
the parent log and within 51 mm (2 in.) of the centerline (see Fig. 3).
The average strength values for each log are listed in Appendix C (Tables
C~4 through C-6).

There was no statistically significant correlation between the radial
strength and the axial strength of the same logs (correlation coefficient

0.11).

The average radial strengths and standard deviations for each extru-
sion lot are listed in Table 2. The grand mean was 15.8 MPa (2291 psi).
The difference in strength between lots 472 and 478 was not statistically
significant, but lot 482 was significantly weaker than the other two lots.

In contrast to the axial strengths the differences in standard deviation

11




TABLE 1
STATISTICAL ANALYSIS OF AXIAL STRENGTH DATA

Extrusion Number of Average Strength Standard Deviation
Lot Specimens Tested MPa psi MPa psi
472 111 12.3 1779 2.9 420
478 439 13.6 1976 2.8 400
482 224 11.1 1616 2.7 389
All 774 12.7 1843 3.0 430

TABLE 2
STATISTICAL ANALYSIS OF RADIAL STRENGTH DATA

Extrusion Number of Average Strength Standard Deviation
Lot Specimens Tested MPa | psi MPa psi
472 56 16.4 2380 1.4 209
478 224 16.3 2364 1.8 256
482 112 14.5 2100 2.7 389
All 392 15.8 2291 2.2 318

12




were statistically significant, with lot 482 showing more variability
than the other two lots. This was attributable to an increase in both the
log-to-log variability and the within-log (specimen-to-specimen) variability.
The higher strength and reduced standard deviation of the radial
specimens at the end-center position compared with the axial specimens at
the midlength-center position are not unusual and have been observed in
preproduction logs. The differences between the three lots show that
material extruded in different lots can vary considerably in strength

properties after impregnation and graphitization.

13




6. APPLICATION OF RESULTS TO ACCEPTANCE TESTING
6.1. STRATEGY FOR ACCEPTANCE TESTING

The results described in the previous section show that the strength
of axial midlength-center specimens is both lower and more scattered than
the strength of radial end-center specimens. Variations between extrusion
lots and variations between logs within the same lot both contribute to
the scatter. The log-to-log scatter is too great to allow qualification
of entire lots. It is evident that acceptance tests intended to ensure
minimum strength needs should be based on axial midlength-center specimens
and that each log should be sampled. Additional tests on radial end-
center specimens would be of little value in qualifying logs because of the

relatively high uniform strength of such material.
6.2. STATISTICAL MODEL

To develop logical acceptance criteria, the following statistical

model was assumed:

=u + o, + +
X4 u i Bj eij s (n

. , .th . .
where xij is an axial strength measurement from the Jt log in the 1th

lot, Y is the grand mean strength, ai is the variation systematic to the
ith lot, Bj is the variation systematic to the jth log from this lot, and
Eij is the random variation (in the midlength-center sampling zone) with-
in this log. It was further assumed that o, B, and € are normally and

independently distributed with means of zero and variances of Olot’ Oiog’
2 . - .
and GWL’ respectively. The latter three quantities are, in order, the

variances attributable to lot-to-lot variations, log-to-log variations,

14




and within-log variations. It is implicit in the model that the log-to-
log variance is the same for all extrusion lots and the within-log variance

is the same for all logs.

Values for the three components of variance were calculated from the
test data by the analysis of variance method. The calculations confirmed
that both lot-to-lot and log-to-log variations were statistically highly

2 02 and OSL qre shown in Table 3; the

lot’> “log
corresponding standard deviations are also included.

significant. The values for O

Table 3 shows that the largest contributor to the spread in the axial
strength measurements is the log-to-log variation among logs from the same
extrusion lot. On the other hand, the within-log variance [2.67 (MPa)z]
is low enough for log-by-log acceptance tests based on a few specimens per

log to be practicable.
6.3. ACCEPTANCE CRITERIA

The purpose of acceptance testing is to ensure that material from
the midlength center (the weakest location) of the logs meets the minimum
strength requirement, Smin’ for a particular reactor core component.
Because of the variability in graphite strengths, a statistical definition

of "minimum strength" is required. For the present analysis the follow-

ing two alternative definitions were considered:

90/90: At least 90% of the material at the midlength center of
the log equals or exceeds the specified minimum strength, with

907 confidence.

99/95: At least 99% of the material at the midlength center of
the log equals or exceeds the specified minimum strength, with

95% confidence.

15




COMPONENTS OF VARIANCE:

TABLE 3

AXTAL STRENGTH DATA

Variance Standard Deviation
Source of Variation Symbol MPa2 p312 MPa psi
Lot-to-lot o2 1.22 | 25,533 1.10 160
lot
2
Log-to-log Olog 5.22 109,905 2.29 332
Within log (residual) OSL 2.67 56,200 1.63 237

16




An acceptance testing strategy which meets the needs can be derived
from the statistical model of Eq. 1, if it is assumed that the present
estimate of the within-log variance [2.67 (MPa)z] is exact and will remain
unchanged in future production runs. Suppose that n replicate specimens
from the midlength center of a log are tested and their average, X, is
used to estimate the mean log strength, U + Oy + Bj. The minimum strength
requirement, Smin’ will be met if X meets the following criterion:

1.282

. + =
min + 1.282 OWL = OWL 2(a)

%> S

if the 90/90 definition of minimum strength is used, or

X > Smin + 2.326 OWL + v 0] 2(b)

if the more stringent 99/95 definition of minimum strength is used. The
numerical factors in Eq. 2 come from tabulated values for the standard

normal distribution.

Different components in the HIGR core experience different stress

levels. Therefore, the following three strength categories were considered:

Category A: minimum strength 10.3 MPa (1500 psi)
Category B: minimum strength 8.3 MPa (1200 psi)
Category C: minimum strength 5.5 MPa ( 800 psi)

The value which X must exceed for a log to be assigned to category A, B,
or C can be calculated from Eq. 2. Values are shown in Table 4 for both
four and eight replicate tests per log, and for both the 90/90 and the

99/95 definitions of minimum strength.
The criteria listed in Table 4 were applied to each of the 98 tested

logs. For the case requiring four replicate tests, the four specimens

closest to the log center (subscripts A and B) were used. The assigned

17




TABLE 4
CRITERIA FOR ASSIGNING LOGS TO STRENGTH
CATEGORIES A, B, OR C (AXTIAL DATA)

Value Which Average
Number of Definition of Measu;e:tSE£§2§;h, X,
Tests per ' Minimum Strength(a) v
Log Strength, Smin Category MPa psi
4 90/90 (P A 13.5 1956
B 11.4 1656
o . 8.7 1256
99/95(¢) A 15.5 2246
B 13.4 1946
C 10.7 1546
8 90/90 P A . 1911
B 1.1 1611
C 8.3 1211
99/95¢(¢) A 15.1 2189
B 13.0 1889
C 10.3 1489
(a)

Categories correspond to the following minimum strengths:
A: 10.3 MPa (1500 psi)
B: 8.3 MPa (1200 psi)
C 5.5 MPa (800 psi)

(b)At least 907 of material at midlength center exceeds specified
minimum strength, with 907 confidence.

(C)At least 997 of material at midlength center exceeds specified
minimum strength, with 95% confidence.

18




category for each log is given in Appendix B (Tables B-4 through B-6) for
both a four-specimen and an eight-specimen sampling plan, and for both the

loose and the more stringent definitions of minimum strength.

6.4. YIELDS OF LOGS BY CATEGORY

A summary of the numbers of logs assigned to each category under
four-specimen and eight-specimen sampling plans, applying either of the
two definitions of minimum strength, is given in Table 5. The results are

broken down by extrusion lot.

Using the less stringent 90/90 definition of minimum strength and an
eight-specimen sampling plan, only two logs would be rejected as failing
to qualify for strength category C, and almost half the logs would qualify
for category A. If the more stringent 99/95 definition is used, 18 logs
would be rejected and about 20% of the remainder would qualify for category
A. A typical order of logs for a replacement segment of an HTGR core
would require about 25% of the accepted logs to qualify for category A
and 70% to qualify for A or B. If the 99/95 minimum strength definition
were adopted in place of the 90/90 definition, the yields in the higher
categories would fall just short of these requirements, based on the

quality of the production for all 98 logs considered in this order.

The effect on the yields of reducing the number of tests per log
from eight to four is fairly small. The number of rejects would increase
from two to five under the 90/90 strength definition, and rejects would
be increased from 18 to 22 under the 99/95 strength definition. There
would be some overall downgrading because more borderline logs would be

moved down in category than would be moved up.

The better quality of extrusion lot 478, indicated by its higher
average strength in Table 1, is clearly reflected in the yields listed
in Table 5. Even using the 99/95 definition of minimum strength, only
two of the 56 logs in lot 478 would be rejected and 257 would meet

category A requirements.

19




TABLE 5

YIELDS OF LOGS IN EACH STRENGTH
CATEGORY ( BASED ON AXTIAL STRENGTHS)

Number of

Definition of

Number of Logs Assigned to

Strength Category

(b)

20

Tests per Minimum Extrusion
Log Strength, S . Lot A B C Reject Total
min

4 90/90(® 472 6 3 4 1 14

478 27 | 22 6 1 56

482 6 6 | 13 3 28

All 39 | 31 | 23 5 98

99/95 (P 472 11 5] 3 5 14

478 12 16 26 2 56

482 1 5 7 15 28

All 14 | 26 | 36 22 98

8 90/90 (@) 472 6 3 4 1 14

478 29 | 22 5 0 56

482 7 6 | 14 1 28

All 42 | 31 | 23 2 98

99/95P) 472 2| 4l 4 4 14

478 14 | 20 | 20 2 56

482 1 6 9 12 28

All 17 {30 | 33 18 98

(a)

At least 90% of material at midlength center exceeds specified
minimum strength, with 907 confidence.

At least 99% of material at midlength center exceeds specified
minimum strength, with 95% confidence.
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APPENDIX A

IDENTIFICATION NUMBERS AND DENSITIES OF LOGS IN EXTRUSION LOTS 472, 478,
AND 482




TABLE A-1
IDENTIFICATION NUMBERS AND DENSITIES OF LOGS IN EXTRUSION LOT 472

GA Log Number | GLCC Log Number | GLCC Serial Position in Graphitizing Log Density
(7194-) (1272-) Number Furnace #51 (Mg/m3)
16 22 10026 2-6 1.74
20 18 10034 3-4 1.75
26 48 10044 4-4 1.73
29 29 10051 5-1 1.77
40 30 10066 6-6 1.73
42 14 10072 7-2 1.73
46 26 10076 7-6 1.75
55 13 10093 9-3 1.74
75 12 10125 12-5 1.74
78 28 10132 13-2 1.73
84 23 10142 14-2 1.74
94 24 10156 15-6 1.74
96 45 10162 16-2 1.74
105 34 10176 17-6 1.73




TABLE A-2
IDENTIFICATION NUMBERS AND DENSITIES OF LOGS IN EXTRUSION LOT 478

GA Log Number | GLCC Log Number | GLCC Serial Position in Graphitizing Log Density
(7194-) (1272-) Number Furnace #51 (Mg/m3)
12 66 10022 2-2 1.73
13 17 10023 2-3 1.73
14 21 10024 2-4 1.72
17 37 10031 3-1 1.71
18 30 10032 3-2 1.75
19~ 48 10033 3-3 1.73
24 28 10042 4-2 1.73
28 41 10046 4-6 1.74
30 8 10052 5-2 1.75
31 67 10053 5-3 1.73
33 68 10055 S-5 1.73
37 36 10063 6-3 1.73
38 44 10064 6-4 1.75.

39 6 10065 6-5 1.74
43 9 10073 7-3 1.74
47 38 10081 8-1 1.73
48 77 10082 8-2 1.75
49 15 10083 8-3 1.75
51 18 10085 8-5 1.75
52 72 10086 8-6 1.73
53 49 10091 9-1 1.74
54 29 10092 9-2 1.73
56 62 10094 9-4 1.71
57 12 10095 9-5 1.75
58 2 10096 9-6 1.75
59 1 10101 10-1 1.74
.61 10 10103 10-3 1.74
63 55 10105 10-5 1.72
64 93 10106 10-6 1.74
65 25 10111 11-1 1.74
66 26 10112 11-2 1.74
67 27 10113 11-3 1.74
68 95 10114 11-4 1.73
69 16 10115 11-5 1.75
70 75 10116 11-6 1.74
72 39 10122 12-2 1.72
73 87 10123 12-3 1.72
74 45 10124 12-4 1.74
76 19 10126 12-6 1.74
79 32 10133 13-3 1.75
80 11 10134 13-4 1.74
82 76 10136 13-6 1.74
83 - 23 10141 14-1 1.73
85 7 10143 14-3 1.74
86 40 10144 14-4 1.74
87 35 10145 14-5 1.74
88 5 10146 14-6 1.76
89 46 10151 15-1 1.74
S0 63 10152 . 15-2 1.73
91 43 10153 15-3 1.74
92 60 10154 15-4 1.73
98 13 10164 16-4 1.74
100 54 10166 16-6 1.73
104 4 10175 17-5 1.75
107 58 10183 18-3 1.73
108 61 10184 18-4 1.73




TABLE A-3
IDENTIFICATION NUMBERS AND DENSITIES OF LOGS IN EXTRUSION LOT 482

GA Log Number | GLCC Log Number | GLCC Serial Position in Graphitizing | Log Density
(7194-) (1272-) Number Furnace #51 (Mg/m3)
11 118 10021 2-1 1.72
15 136 10025 2-5 1.74
21 147 10035 3-5 1.73
22 126 10036 3-6 1.74
23 113 10041 4-1 1.75
25 153 10043 4-3 1.74
27 102 10045 4-5 1.73
32 121 10054 5-4 1.72
34 54 10056 5-6 1.72
35 50 10061 6-1 1.74
36 129 10062 6-2 1.75
41 144 10071 7-1 1.77
44 114 10074 7-4 1.73
45 122 10075 7-5 1.75
50 111 10084 8-4 1.74
60 110 10102 10-2 1.73
62 44 10104 10-4 1.71
71 108 10121 12-1 1.73
77 53 10131 13-1 1.72
81 104 10135 13-5 1.72
93 132 10155 15-5 1.73
95 155 10161 16-1 1.72
97 115 10163 16-3 1.73
99 151 10165 16-5 1.74
101 134 10171 17-1 1.72
102 150 10173 17-3 1.73
103 123 10174 17-4 1.73
106 117 10181 18-1 1.74
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APPENDIX B

AXTAL TENSILE STRENGTH MEASUREMENTS FOR EXTRUSION LOTS 472, 478, AND 482




TABLE B-1
AXIAL TENSILE STRENGTH MEASUREMENTS: EXTRUSION LOT 472

SPECIMEN OFIENT=- LOCA- DENSITY YOUNGS PERM=- FRAC- TENSILE
NUMBER ATION TION (MG/M=x3)IMODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
{PCT) (PCT)

e e s e A G s I M e e G E G EE W e TR R R Nh e e W e A D M A D G g e e T NP M SE e W e R M e e e e S R S MR R e e W e

7194=16=2A AX  MLC 14.1
7194-156-28 AX  MLC 13,7
7194-16-44 aX  HLC 12.
719t=-16-48 AX MLC 14,3
16-2C AX  MLC 16.2
16-2D AX  MLC , 13.4
16=4C AX  MLC : 14.5
16-4D0 AX  MLC 14,9
MEAN 14,2

( 2052.PST)
STO. DEV. 1.1

{ 157.PSI)
7194-2C0-2A AX  MLC 14,3
7194-22-2B  AX  MLC 16.0
7154=2,-4A AX  MLC 16,1
T194-20-48 AX  MLC 1446
25-2C AX  MLC 15.7
25-20  AX  MLC 1644
2C-4C AX MLC 164.3
20-4D  AX  MLC 13.9
MEAN : 15.2

( £231.PST)
STD. DEV. 1.9

( 140.PST)
7194-26-2A AX  MLC 13.0
7i94-26-28 AX  MLC 12.5
7194-26-4A AX  MLC 12.2
7194-26-4B AX  MLC ‘ 11.8
26-2C AX  MLC 11.8
26=2D  AX  MLC 1247
26-4C AX  MLC 13.6
26-4D AX  MLC : : 11.9
MEAN 124

{ 18G6.PSI)
STD. DEV. , 6

( 924PST)

- n e A A T P R AR ER D R D WD R R R D e e e G - S . wn S WS e R G MR R Gk Gh GRS T R G e e T W WS e WD A dr W G e e




TABLE B-1 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMEER ATION TION (MG/M#%3)MODULUS ANENT TURE  STRENGTH
(GPA) SET STRAIN  (MPA)

(PCT) (PCT)

719u=-29=2A  AX MLC 8.1
7194=29-2B  AX MLC .87
T194-29~4A AX MLC 10.8
7194-29=-4R AX MLC o 10.8
29-2C AX MLC 10.8
29-2D0 AX MLC 11.1
2omac Rx MLC 10.6
26-4D AX MLC | 1.4
MEAN » 1043

{ 1488.PSI)
STD. DEV. 1.2

{ 171.PSI}.
7194-43-2A AX MLC 7.2
7194-u4G=2B AX MLC 8.1
719L-40-4A  AX MLC 6.0
7194-40-4B AX MLC 7.0
urn~2C AX MLC 7.4
43-2D0 AX MLC 7.2
4L-4C  AX MLC 6.3
un-u4p AX MLC 6.5
MF AN 7.0

( 1012.Ps1)

STO. DEV. : .7

( 98.PSI)
7194-42-2A AX MLC 1.1
7164~-42-28 AX MLC 5.3
T194=~42-4A AX MLC 12.9
T194-u42-4B AX MLC o ‘ v » | 11.4
42-2C AX MLC ok
42-20 AX MLC 1141
42-4C AX MLC 8.3
42-4D AX MLC 11.3
ME AN ’ 10.1

( 1468,PST)
STDe« DEV. 2.4

{ 343,PSI)
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SPECIMEN ORIENT- LOCA=- DENSITY Y
NUMBER ATION TION (MG/M%%3)M
{
T194~-46~-2A AX MLC
T7T194~-4¢6=-282 AX MILC
7194-46-4A AX MLC
Ti1u=-ug=-4B AX MLC
465-2C AX MLC
4e6-20 AX MEC
46-u4C AX MLC
4e-4pD AX MLC
MEAN
STDe DEVoe
7194-55=-24A AX MLC
7194~-55=28  AX MLC
T194=55-4 A AX MLC
7194-55~4R AX MLC
E5=-2C AX MLC
£5-2D AX MLC
€ES5-4C AX MLC
€E5-4D AX MLC
MEAN
STDe DEV.
7194-75-2A AX MLC
7194-75-2¢8 AX MLC
7194=-75-4A AX MLC
7194-75-4B AX  MLC
75=-2C AX MLC
75-2D  AX MLC
75-4C AX MLC
C75-4D  AX MLC
ME AN
STDe DEV.
B-3

TABLE B-1 (Continued)

OUNGS PERM- FRAC- TENSILE

ODULUS ANENT TURE STRENGTH

SPA) SET STRAIN (MPA)
(PCT) {PCT)

- e M WP AR S e en e G AP en G W G G W YR W e o

kL R R R

14.1
{ <N46.,PET)

1.3
185.PST)

- e - - --

v 15.2
{ 2213.PSI)
o7

98.PST)

Grar e o - - - - - ---— s e - -

14.8 ,
( Z14C.PST)

2.4
347.PST)




SPECIMEN ORIENT- L
NUMBER ATION T

7194-78-2A AX
Ti54-T8=-2B AX
7Ti1964-T3-4A AX
7194-78-4B AX
78-2C &aX
78=20 AX
78-4C AX
7TS~-40 AX

MEAN

STO.

719u4-84=2A AX
7194-84-28  AX
T1G4=-84-4 A AX

7T194-24-48 AX
au-2C AX
Ry=-20 AX
B84-4C AX
g4-40 AX

MEAN

STO.

- g W e ow owm o W -

o e Rk Y R R R S

7194-94-2A AX
T194~-94~-4p AX

T7194-94~-4B AX
94-2C  AX
9u=-2D AX
94-4iC AX
94-4D AX

MEAN
STD.

TABLE B-1 (Continued)

0CA- DENSITY YOUNGS PERM~- FRAC-  TENSILE
10N (MG/M%%3)MODULUS ANENT TURE  STRENGTH

(GPA) SET STRAIN (MP#)
(PCT) (PCT)

- - D G R W R D e G G e WD e ED R YD L W AR W AR G e R AR W o w e

MLC 11.0
MLC 9.7
MLC 10,3
MLC 10.0
MLC 10.1
MLC 10,1
MLC B.9
MLC 10.5

1C.1

{ 1461.PST)
DEV. 6
{ 9C.PST)

MLC 13.9
MLC 1546
MLC 14.3
MLC 15.7
MLC 15,6
MLC 14.3
MLC 12.9
MLC 15.8

14.8

( 2143.PSI)

DEV. 1.1
- ( 155.PST)
MLC 11.2
MLC 13.1
MLC 13.4
MLC 12.4
MLC 11.5
MLC 10.1
MLC 14,2
12.3
( 1780,PST)
DEV. 1.4
( 204,PST)




SFECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M#*%3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)

(PCT) (PCT)

e A e A e R e e G ORGP S e W G G EE R W G W R P G D R D Y D WD S G W SR e M e D G G e e W W R W e G e e e e

7194-96-2A AX MLC 844
7194-56-2B  AX MLC 9.1
T194-96-4A AX MLC o7
7194-96-48  AX MLC 93
96-2C AX MLC 4.5
96-2D AX MLC 9.kt
96-4C AX MLC 11.3
S6-4D  AX MLC 9.5
MEAN 8.8

( 1275.PSI)
STD. DEV. 1.9

( 282.PS1)
7194-1N5-24 AX MLC . ' 13.9
7194-105=-2E AX MLC 12.0
7194-105-4A4 AX MLC 13.1
7194-175-4R  AX MLC 12.9
195-2C AX  MLC ‘ 9.4
105-2D  AX MLC 11.0
1NS-4C  AX MLC 12.9
105-40 AX MLC 15.6
ME AN , , 12.6

{ 1827.PSI)
STD. DEV. 1.9

{ 27C.PST)

- G - D D - WD Y T A R R R N e - e WP A e SR Gk EE P R AP R R e m e - A s W W e Gm W e e e me
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TABLE B-2
AXIAL TENSILE STRENGTH MEASUREMENTS: EXTRUSION LOT 478

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATICMN TION (MG/M%*¥3)IMODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)

(PCT) {PCT)

T194-12-2A AX MLC . 1

1.8
7T1l94~-12-2¢E AX MLC 9.9
7:94-12-44A AX MLC 11.3
7154-12-4R AX MLC 11.5
12-2C AX MLC 13.4
12-2D AX MLC 13,6
12-4C AX MLC 11.1
12-4D AX MLC 11.9
MEAN 12.1

( iT49.PSTI)
STD. DEV. led

( 205.PS1)
7194-172=2A AX MLC 13.7
7i94-12=-2H AX MLC 12.5
7T194-~12-4A4 AX MLC 12.7
7194=-17-48 AX MLC 14.5
12-2C AX MLC 1245
13-20 AX MLC 12.8
12-4C AX MLC 12.5
172-4D AX MLC 13,3
MF AN 13.1

( 1894,PST)
STDe DEV. o7

{ 1C4.PSI)

7194-14-2A AX MLC 14,6
T194-14-2R AX MLC 15.1
7 Su4-14~-4p AX MLC 15.1
7194-14-48 AX MLC 16.6
1u=-2¢C AX MLC 16.5
l4-4C AX MLC 1746
14-4D0 AX MLC 15.0

MEAN 15.8

{ 2294,PS1)

STC. DEV. 1.0
t 152.PST)




TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBER ATION TION (MG/M*%3)MODULUS ANENT TURE  STRENGTH
(GPA)  SET STRAIN (MPA)
(PCT) (PCT)
7194-17-2A AX  MLC 10.1
7194~17-28 AX  MLC 11.1
7194-17-4A AX  MLC 12.9
7194-17-4B AX  MLC _ 10.3
17-2C AX  MLC 11.1
17-2D0 AY  MLC 12.1
17-4C AX  MLC 10.5
17-uD  AX  M(LC 11.7
ME AN 11.2
{ i627.PST)
STD, DEV, 1.0
{ 140.PST)
7194-18-2A AX  MLC 14,3
7194-18-2B AX  MLC 10.3
7i94-18-4A AX  MLC 12.5
7194-15-4B AX  MLC , , L
18-2C AX  MLC 1444
18-2D AX  MLC 13.2
18-4C AX MLC 15.3
18-4D AX  MLC 12.9
MF AN 13.3
( 1929.PSI)
STD. DEV, 1.5
{ 222.PSI)
7194-19-2A AX  MLC : 13.3
7196-19-2B  AX  MLC , 12.2
7T194-19-44A AX MLC 11.5
7194-19-4B  AX  MLC _ ] B , 12.0
19-2C  AX  MLC 13.7
19-20 AX  MLC _ _ 11.5
19-4¢C AX MLC 13.4
19-4D AX  MLC ‘ 12.9
MEAN . , , . 12.6
{ 1824,PST)
STD. DEV. .9
{ 128.PST)




TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBER ATION TION (MG/M**3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCTY (PCT)
7194-24-2A AX MLC 1642
7154-24-2B AX  MLC 17.5
7194-24-42 AX  MLC 14.6
7194-24~-4B AX MLC _ 16.5
24-2C  AX MLC 13.9
24-20 AX  MLC 13.6
24-4C AX MLC 15.2
24-4D AX  MLC 1547
MEAN 15.4
( 2234.,PSI)
STD. DEV. » 1.3
| { 190.PST)
7194-28-2A AX  MLC 9.6
7194-28-2E AX MLC 14.8
7194-28-4A AX MLC 14.1
7194-28-48 AX  MLC 14.6
28-2C AX MLC ' 10.5
28-20 AX MLC 12.5
28-4C AX MLC 12.8
26-4D AX MLC 11.1
ME AN ' 12.5
( 1812.PSI)
STD. DEV. : 2.0
( 283.,PSI)
7194-30-2A AX  MLC 15.4
7194-30-28 AX MLC 16,4
7194-30-4A AX MLC 1546
7194=-32-4B  AX MLC o , 14.8
h 10-2C AX  MLC 1645
30-2D  AX MLC 1542
IN-4C AX MLC 1445
30-4D  AX MLC 12.7
ME AN _ ' 15.1
( 2196.PST)
STDe. DEV. 1.2

{ 179.PST)




TABLE B-2 (Continued)

SPECIMEN ORIENT=- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M%%x3)MODULUS ANENT TURE STRENGTH
(GPA) _ SET STRAIN (MPA)

(PCT) (PCT)

e - - " D EP G WD e R S D A e AP A WP e N AR WP R W Gm AP R NN ER G R AR TR W L RS NS G AL SR PR e S G WP A WS e AN WS R R W aw e

7194-31-2A AXY  MLC 17.0
7194-21-28  AX  MLC 14.9
7194-21-4A KX  MLC 12.7
7194-31-48 AX  MLC 12.0

21-2C AX  MLC l4.b
2i=2D AX MLC 15.0
T1-4C AX  MLC 15.6
31-40  AX  MLC 13.6
ME AN 13.8

{ 1997.PSI)
STD. DEV., 2.2

{ 322.PSI)
7194-33-2A AX  MLC 15.5
7194-33-2B  AX  MLC 15.4
7194-33-4A AX  MLC 13.7
7194-23-48 AX  MLC A 13.2
33-2C AX  MLC 14,3
33-2C AX  MLC 11.4
33-4C AX MLC 12.2
73-4D AX  MLC 13.1
MEAN 13.6

{ 1972.PSI)
STD. DEV. Lok

{ 21C.PST)
7194-37-2A AX  MLC 11.7
7154-37-28 AX  MLC R , 11.0
7194-37-44A AX  MLC 11.4
7194-37-4B AX  MLC . , L . S -13.5
37-2C AX  MLC 12.3
37-20 AX  MLC S _ - ‘ 9.4
T7-4C  AX MLC 8.7
I17-4D AX  MLC _ . 11.3
ME AN N _ . . 11.2

( 1618.PST)

STD. DEV. ' ' 1.5
( 221.PSI)




TABLE B-2 (Continued)

G e G S T R R e D A R G W R S P TS S W S G TS WS SR WS D TR e TR R R D AP W T AR D AR RS A YR M G R R G 4 R YR W W W
SPECIMEN ORIENTY- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M**3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN {MPA)
{PCT) (PCT)
71%4-38-2A AX mMLC 1346
7194-38-28B AX MLC 12.1
7T19u~-28-4A AX MLC 11.1
7194-38-4B AX MLC _ . 12.5
1g-2C AX MLC 10.9
I8=-20 AX MLC 11.1
78-4C  AX MLC 12.8
2e-4C AX MLC 13.2
MEAN 12.2
( 1765.PST)
STU. DEV., 1.0
{ 151.PSI)
7194-39-2A AX MLC 14,1
7194-39-28B AX MLC 14.2
7194~-29-44A AX MLC 11.9
7194=-39-4B AX MLC , 14.9
TG-2C AX MLC 6eb
19-2D0 AX MLC 10.9
39-4C AX MLC 10.4
39-4D AX MLC 1449
MEAN 12.2
{ 1776.,PSI)
STD. DEV. 29
{ 419.PST)
Ti9u4-43-2A AX MLC 14,1
7194-43-28 AX MLC , _ _ 16.2
TI9u-43-4A AX MLC 16.4
7194=-43-48 AX  MLC . N . . 13.5
43-2C AX MLC 16.5
43-20 AX  MLC o - 15.1
43-4C AX MLC . 13.9
42-40 AX  MLC 15.3
MEAN i , 151 ,
( 2192.PSI)
STDe. DEV. 1.2
{ 173.,PSI)




TABLE B-2 (Continued)

SPECIMEN ORIENT~ LOCA= DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBFR ATION TION (MG/M#*%3)MODULUS ANENT TURE STRENGTH
(GPA)  SET STRAIN (MPA)
(PCT) (PCT)
7194-47-2A AX MLC 14.6
7194-47-2B AX MLC 1241
7194-47-4A AX MLC 11.0
7194-47-48 AX MLC , 1Ge1
47-2C AX MLC 1242
47-2D AX MLC 8ol
47-4C AX MLC 13.8
47-4D AX MLC , 13.4
MEAN A , 12.0
( 1734.PST)
STD. DEV, 2.0
( 297.PSI)
719u4~48-2A AX MLC 9.9
7194-48-2B AX MLC 649
7194~-u8-4A AX MLC 12.1
7194-48-4B AX MLC 19.1
4ug-2C AX MLC 9.0
48-2D AX MLC 9.3
48-4C AX MLC 11.9
48-4p0 AX MLC 13.7
MEAN 13.0

{ 1448,PSI)

STD. DEV. 1.7

( 244,PST)
7194-49-2A AX MLC 14.9
7194-49-2B  AX MLC _ 14.6
7194-49-4A AX MLC 12.1
7194-49-4B AX  MLC _ B , - 1443
49-2C AX MLC 13.5
49-2D AX MLC , 12.9
Uu9-4C AX MLC 14.6
49-4D AX MLC . v o 15.3
MEAN . . . o 1u.2

{ 2055.PSI)
STD. DEV. «9

( 128.PST)
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TABLE B-2 (Continued)

SPECIMEN ORIENT=- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M*%3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA}
(PCT) (PCT)
7194-51-2A AX MLC 10.1
7154-51-28 AX MLC 14.8
7194-51~uA AYX MLC 10.3
7194-51~-48 AX MLC 1C.7
£1~-2C AX MLC 10.4
€1-2D AX MLC 10.7
51-4C AX MLC 9.7
51-40 AX MLC ‘ 9.4
MEAN 10.7
( 155C.PST)
STD. DEV. 1.7
( 252.,PST)
7194-52-2A AX MLC ' 15.6
7194-52-28 AX MLC 15.6
7194-852~4A AX MLC 17.2
7194=-52~4R AX MLC 1642
§2-2C AX MLC 18.0
s2-2D AX MLC 16.2
£E2-4C AX MLC 16.9
§2~-4D AX MLC 17.1
ME AN 16.6
{ 24064PST)
STDe. DEV. .8
( 121.PST)
------ Ll ol ol Kl Kol Saddiadedaihaded o bt add ool it el S ittt
7194-53-2a AX MLC 12.8
7194-53-28 AX MLC 13.1
7194=-53~4A AX MLC 13.1
7194=-S3~4B AX MLC , 14,2
§3-2C AX MLC 15.6
53-20 AX MLC 13.6
53-4C AX MLC 13.4
53-40 AX  MLC 15.3
ME AN , , 13.9
( 2014.PST)
STD. DEV. 1.1
( 154.PST)




TABLE B-2 (Continued)

SPECIMEN ORIENT~- LOCA-~ DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/Mx%x3)IMODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
T194-54-2A AX MLC 11.7
7T194~-54-2E AX MLC 15.6
T194-S4-44A AX MLC 15.2
7194-54-4B AX  MLC 10.5
Su-2C AX MLC 13.5
54-2C AX MLC 14.6
S4-4C AX MLC 15.5
S54~-4D AX MLC 15.2
ME AN 14.90
( £027.PSI)
STD. DEV., 1.9
{ 277.PSI)
7T194-56-2A AX MLC 12.7
7194-56-2EF AX MLC 14.9
T194-56=-4A AX MLC 12.9
7194-56-48 AX  MLC 11.1
€6-2C AX MLC 11.0
56-2D0 AX MLC 13.5
56-4C AX MLC 12.9
56-4D AX MLC 1542
MEAN 13.0
( 188F.PST)
STD. DEV., . 1.5
( 222.PS1)
7194-5T7-2A AX MLC 13.1
7194-57-2B  AX MLC 13.5
T194-57-4A AX MLC 13.5
7194-57-4B  AX  MLC 7.9
£7-2C AX MLC 13.4
57-20 AX MLC 7.3
S7-4C AX MLC 11.5
57-4D AX  MLC 12.5
ME AN L 11.7
{ 1698.PSI)
STD. DEV. : 206
( 381.,PSI)




TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNG6S PERM- FRAC-  TENSILE
NUMBER ATION TION (MG/M%xx3IMODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
7194-58~-ZA AX MLC 15.1
7196-58-2R AX  MLC 13.6
T7194-58~-4 A AX MLC 14,2
7194-58-4B AX  MLC 15.2
58-2C AX  MLC 12.5
58-20 AX  MLC 11.5
ME AN 13.7
( 1985.PSI)
STDe DEV. 1.4
( 21C.PST)
7194-59-2A AX  MLC : ' 12.8
7194-59-28 AX  MLC 12.4
7194-59=-4 A AX MLC 66
7194-59-48 AX  MLC 11.8
§9=-2C AX MLC 6.5
§9-2C AX  MLC 11.7
S6=4D AX MLC 11l.4
59-40 AX  MLC 12.7
ME AN 1C.7
( 1556.PST)
STD. DEV. oo 246
t 381.PSI)
7194-61-2A AX MLC ' 1l.4
7194-61-28 AX  MLC , 15.1
7194-61-4A AX  MLC 8.6
7194-61-48 AX  MLC . ) 8.2
61-2C AX  MLC 12.8
61-2D AX  MLC 9.6
61-4C AX  MLC 2.8
61-4D AX  MLC ) 11.5
ME AN S o112
( 1629.PST)
STD. DEV. ' ' 2.4

( 342.PS1)
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TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA~- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBER ATION TION (MG/M*%3)MODULUS ANENT TURE STRENGTH
(GPA)  SET STRAIN (MPA)
(PCT) (PCT)
7154=-63-2A  AX MLC » 15.1
7194-63-2R  AX MLC 16.9
7194-63-4A AX MLC 13.5
7164-63-48 AX MLC , , 17.6
63-2C AX MLC 13.8
63-2C AX MLC 14.8
63-4C AX MLC 18.6
63-4D AX MLC - 17.0
MEAN N 15.9
( 23G5.PST)
STDe DEVe , 1.9
{ 271.PST)
7194-64-2A AX MLC 20.5
7194-64-2B  AX MLC 18,7
719u4-6U=-4A AX MLC 18.0
7194-¢4=-4B AX MLC , 18.0
£4-2C AX MLC 15,9
64=-20 AX MLC 18.5
64-4C AX MLC 18.1
64-4D AX MLC 16.4
ME AN 168.0
{ (616.PST)
STD. DEV, leb
( 206.PST)
7194-65-2A AX  MLC ' 27.5
7194-65-2k  AX MLC o , 19.4
7194-65-4A AX MLC 19.7
7194-65-48 AX MLC A 18.2
65-2C AX MLC 17.2
65-2D AX  MLC , 14.1
65-4C AX MLC 16.6
65-4D AX MLC _ , , 17.2
MEAN ' o 17.9
- ( 2590.PST)
STDe DEV 2.0

{ 255.,PSI1)




TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMRER ATION TION (MG/M»%3)MODULUS ANENT TURE STRENGTH
’ (GPA) SET STRAIN (MPR)
(PCT) (PCT)
7194-66-2A AX MLC 18.6
7194-66-2E AX MLC _ 14,9
7194-66-4A AX MLC 17.9
7194-66-4B AX MLC _ 1846
66=-2C AX MLC 16.9
£6-2D AX MLC 17.0
£6-4C AX MLC 18.8
66-4D AX MLC 17.3
ME AN 17.5
{ 2538.PST)
STD, DEV. 1.3
( 187.PST)
........... - ——————— e — mm e ——————————— . mm—————————
T194-67-2A AX MLC 18.7
7194-67-28 AX MLC 17.4
T194=-6T7-4 A AX MLC 18.4
7194~-67-4B  AX MLC o 16463
67-2C AX MLC 14.6
67-2D0 AX MLC : 14,3
67-4C AX MLC 15.7
£7-4D AX MLC 15.5
ME AN ) o o 164
{ 2377.PSI)
STD. DEV. 1.7
( 241,PST)
7194-68-2A AX MLC 14.4
7194-68-2B AX MLC o - 12.7
7194-68-4A AX MLC 12.7
7194-68-48  AX MLC , o 13.1
£8-2C AX MLC 11.5
6£8-2D" AX MLC _ 13.5
68-4C AX MLC 11.5
68-40 AX MLC , , 12.9
ME AN B _ o , 12.8 )
{ 1854,.PSI)
STDe DEV. : o9
- ( 137.PSI)




TABLE B-2 (Continued)

SPECIMEM ORIENT- LOCA=- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M%%3)MODULUS ANENT TURE STRENGTH
(6PA) CSET  STRAIN (MPA)
(PCT) (PCT)
7194-69-2A AX MLC 13.8
7164-65=-28 AX MLC 12.2
T194-69-4A AX MLC 13.5
7194-69-4B  AX MLC 16.8
69=-2C AX MLC 12.2
£9-2D AX MLC 10.5
69-4C AX MLC 12.
69-40 BX MLC 12.1
MEAN ‘ o 12.2
( 1763.PST)
STD. DEV. 1.1
{ 164,PSI)
7194-70-2A AX MLC 11.5
7194-7G~28 AX  MLC 12.2
7194-72-4A AX MLC 8e3
7194=-70-48 AX - MLC _ 12.8
73-2C  AX MLC 12.4
78-2D0 AX MLC 9.1
73-4C  AX MLC 11.0
70-4C  AY MLC 12.0
MEAN 11.2
( 1615,PSI)
STD. DEV. 1.6
( 235.PST)
7194-72-2A AX  MLC 15.1
7194-72-2B  AX  MLC 14.8
7194-T2-4A  AX MLC 11.4
7194-72-4B  AX LG - ‘ , 12.0
72-2C AX MLC 13.6
72-2C AX MLC 12.7
72-4C  AX MLC 9.8
72-4D AX MLC 153
MEAN 13.1
( 1898,.,PSI)
STD. DEV., 2.0

{ 2844.PST)
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TABLE B-2 (Continued)

ARG G e D e e MR WS D R G Gn e S e R SR TR G D s G R R D R TR AR D ND G S D WP P e WP P R R D R N AR e e e =

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M%%3)MODULUS ANENT TURE  STRENGTH
(GPA) SET STRAIN (MPA)

tPCT) (PCT)

7194-73-2A AX MLC 12.1
7194-73=-28B AX  MLC / 10.8
T194-73-4A AX MLC 11.1
7194~73-48 AX  MLC o . 127
73-2C  AX MLC 11.1
73-2D0 AX  MLC 10.7
73-4C AX MLC 9.7
72-40  AX MLC . 9.8
MEAN _ 11.0
( 1597.PSI)
STD. DEV. 1.0
€ 147.PST)
T194-Tu4~27 AX MLC 12.1
T194-T4=2B AX MLC 15.0
7194-T4~-4A AX MLC 15.8
7194~-74-48 AX MLC _ , ‘ 15.2
74-2C AX MLC 1649
T4-2D  AX MLC 14.8
Tu-4C AX MLC 15,3
Tu-4D  AX MLC 12.4
MEAN 14.7
( 2129.PSI)
STD. DEV. 1.6
( 237.PSI)
7194~76=-2A AX MLC 15.5
7194-76-2B AX MLC 1646
T194-76-4A AX  MLC 17.7
7194-76-43 AX  MLC ) B . 174
76=-2C AX MLC 17.1
76=2D AX MLC 15.9
76=-4C AX MLC 15.8
76=-40 AX MLC 14.3
MEAN » . L1603
( 2364.PST)
STD. DEV. 1.1
( 166,PSI)
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TABLE B-2 (Continued)
SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM=- FRAC- TENSILE
NUMBER ATION TION (MG/M=%3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
7194=-79=-2A AX MLC ' 8ol
7194-79=-28 AX MLC 15.1
7194-79-4A AX MLC 153
7194~79-48 AYX MLC 15,0
79-2C AX MLC 8.2
79-2D AX MLC 15.9
79-4C AX MLC 14,1
79-4D AX MLC 13.3
ME AN , 13.2
{ 1909.PSI)
STDe. DEV. ' 3.1
( 450.PSI)
7194-80-2A AX MLC 14.8
719u4-80-28 AX MLC 14.2
7194-80-4A AX MLC 15.6
71964-80-48 AX MLC 12.5
8C-2C AX MLC 11.7
85-2D  AX MLC 13.5
BC-4C AX MLC 12.6
BC=-4C AX MLC 12,5
ME AN 13.5
{ 1965.PSI)
STD. DEV. 1.3
, ( 186.PST)
7194-82-2A AX MLC 9.0
7194-82-28B  AX MLC 9.0
7194-82~-4A AX MLC Tol
7194-82-4B AX  MLC 843
g2-2C AX MLC 9.3
82-2D AX MLC 8.3
82-4C AX MLC 8.4
82-4D AX MLC 8e2
MEAN ‘ _ 8¢5
t 1231.PST)
STD. DEV. .6
'> ( 8€.PSI)
B-19




TABLE B-2 (Continued)

....... LA KR R R R R R T

FRAC-
TURE
STRAIN

(PCT)

LOCA- DENSITY YOUNGS PERM-

TION (MG/M=%3)MODULUS ANENT
(GPA) SET

(PCT)

TENSILE
STRENGTH
(MPR)

- S G S S WS S SR MR e G G D L R R VD W G D Y R Gh W S A G D e e AR T SR e R N R AR b WD e S AR e T WE WE e e W M e S

- - - D - D G AR A G D R D Gn R R P WP D W R TR TR DGR EP W e G G YR P Gm WE T AR GRS WD N WR R i e W G G AR W W WP R v W b e

SPECIMEN ORIENT-
NUMBER ATION
7194-83=-2A AX
7194-83-28B AX
7194-83-4A AX
7194=-87-48 AX
83-2C AX
82-20 AX
83-4C AX
82-4D AX

ME AN

STD.

e kX S S AR

19.5
{t 2830.PSI)

l.1
( 166.PST)

12.5
( 1812.PSI)

l.8
{ 262.PST)

- v e o W D e R W WP S G M S e S G D S s G G W A D e W G e S G e Gn P W b WP A P e R Y W W W G

7194-85-2A A X
7194-85-2B AX
7154-85-4A AX
7194-85-4B  AX
85-2C AX
85-4C  AX
85-4D AX

ME AN

STD.
7194-86-2A AX
7194-8€6-28  AX
7194-B6-4A AX
7194-86-4B AX
B6-2C AX
86-2D AX
86-u4C AX
86-4D AX

MEAN

STD.

DEV.

- e G A YR A D YD AR R SR D G P T D WP S R ay T > -

B-20

- em e o e wn - -

14.7
{ 2127.PSI)

2.6
{ 379,PSI)




TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBE R ATION TION (MG/M#x3)MODULUS ANENT TURE  STRENGTH
(GPA)  SET STRAIN {MPA)
(PCT) (PCT)
7194-87-2A AX  MLC 17.9
7194-87-2B AX  MLC 17.5
7194-87-4A AX  MLC 11.9
7194-87-4B  AY  MLC 19.8
87-2C AX  MLC 17.9
87-2D AX  MLC 17.9
B7-4C AX  MLC 19.4
87-4D AX  MLC 1643
MEAN 17.3
( 251C.PST)
STO. DEV. 2.4
( 352.PSI)
7194-88-2F AX  MLC 15.8
7194-88-4A AX  MLC 19.2
7194-88-4B AX  MLC 19.0
83-2C AX  MLC 14.8
38-2D AX  MLC 18.0
88-4C AX  MLC 17.4
£8-40 AX  MLC 1441
ME AN 1649
( 2451,PST)
STD. DEV. 2.0
( 297.PST)
7194-89-2A AX  MLC 14,4
7194-89-2B AX  MLC ) ; , - 11.7
7194~89-4A AX  MLC 12.0
7194~-89-48 AX  MLC . _ A 10.8
89-2C AX  MLC . 10.8
89-2D AX  MLC i . . 11.4
89-4C AX  MLC. 12.0
89-4D AX  MLC , _ , 12.9
MEAN . 12.0
( 1739.PSI)
STD. DEV. 1.2
( 170.,PST)
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TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM=- FRAC- TENSILE
NUMEER ATION TION (MG/M*x%3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
7194~90=-2A AX MLC 14.9
7194-905-28 AX MLC 14.9
7194-90~-4 A AX MLC 16.5
7194-9D-uB AX MLC 12.7
93-2C AX MLC 13.4
90-20  AX MLC 12.9
90=-4C AX MLC 16.0
S-4D  AX MLC 1.4
ME AN 14,0
( 2C25.PST)
STDe DEVe 2.0
( 290.PST)
7194-91-24A AX MLC 13.2
7194=-91=-28 AX MLC 13.6
7194-91-4A AX MLC 12.9
7194-91-48 AX MLC 12.7
91-2C AX MLC 13.8
91-20 AX MLC 14.8
91-4C AX MLC 11.8
91-40 AX MLC 15.5
MEAN B 13.2
{ 1907.PSI1)
STDe DEV. 1.6
( 227.PST)
7T194-92-2A AX MLC 11.0
7194-92=-28 AX MLC 8e7
7194-92-44A AX MLC 12.0
7194-92-4B AX  MLC . N 13.1
92-2C AX MLC 1249
92-2D AX MLC 10.0
92-4C AX MLC 13.9
92-40 AX MLC 10.5
ME AN - | 11.5
( 1670.PSI)
STD. DEV, 1.8
_ ( 256,PSI)

C




SPECIMEN OR
NUMBER A

IENT -
TION

TABLE B-2 (Comtinued)

FRAC=-
TURE
STRAIN

(PCT)

LOCA~-
TION

DENSITY YOUNGS PERM-

(MG/M¥%3ZIMODULUS ANENT
(GPA) SET

(PCT)

TENSILE
STRENGTH
(MPA)

- e G R D WD R M e S e WP R R WS an G AR G N AP S G P GE WL R em AR R WE e T G G R OB T Mh wh G S e R G W G W e @ AR Y e

7194-98-4 A
7194-98-4B
$8-4C
98-4D

- - o - - WD e W e e G M G G e R R MR R A R me = S R S SR D Mn Gn R G ER P TP A e A G W R TR R G e N WS . S e e dn e

STD.

DEV.

15,1
( 218¢%.PSI)

ol
( 54.PSI)

- A WP T WP Am W S e e W W e S ML R AR P R G R ) Gk e G AR D Er D G SR W GD e WS R R P R W R R WP GRS A D AR W M A e e

7194-1C0-2 4
7164-~10G0-28B
7194-100~-4A
7134-170-48B
100-2¢C
1cCc-2C
1C02-4C
10C-4D

- - . e Er S . h e e NP A R Eh Ge b R S YR GR GE e W e G ML R AR G W R G W M W @ Uh Ge R WP WS N R TR Gm W e WD de S G e e

7194-104-2A
7194-104~-28
7194-1C4~-4y4A
7194=104-4B
1204-2C
104-20
1c4~-4¢(
104-4D

STh.

DEV.

15.C
{ Z176.PST)

2¢1
¢ 298,PSI)

- W e T A SN - Y T S e W T D TS R R g o R YR G AR en e SR R SR OD EE Gy W PR e AR G R AR Gm G M AR YR TGP P e em

STD.

DEV.

B-23

13.5
{ 1962.PSI)

23
( 335.PSI)




TABLE B-2 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION "TION (M6/M#%3I)IMODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
7194-107-2A AKX MLC 12.9
7194-107-28 AX  MLC ) ' , 15.4
7194-107-4A  AX MLC 14.9
7194-1C7-48 AX  MLC . . . . S 14.3
1C7-2C AY MLC 14.4
1n7-20 AX MLC . , 15.3
107-4C  AX MLC 15.7
107-4C AX MLC , 14,3
ME AN E 14.7 ,
{ 2129.PST)
STD. DEV. o9
{ 129.PSI)
7194-108-2A AX MLC 14,2
7194-108-2B  AX MLC 13,7
7194-108-4A AX MLC 13.6
7194-1C8=-48  AX MLC N 12.5
108-2C AX MLC 10.4
108-2D0 AX MLC 10.1
108-4C AX MLC 11.4
1068-40C AX MLC 7.2
MEAN 11.6
{ 1688.PST)
STD. DEV. 2.4

{ 3u45,PST)

- G - " W AN P WP W e S b R R GR MR P G G GR MR B ED A e G- G S e G a G R AN L T G G T R AR R TR G TR AP SR D S TR ew G e G ER MR T W WS e
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TABLE B-3

AXIAL TENSILE STRENGTH MEASUREMENTS: EXTRUSION LOT 482

- G an S G AN G GE EE D ED ER R R G e gy b P G G G G SR G P TS D RS G A G W GRS AR G S AR dh SR Sh D L SR G G SR R P S

'SPECIMEN ORIENT- LOCA- DENSITY YOUNGS FRAC-  TENSILE
MUMBER ATION TION (MG/M*%3)MODULUS ANENT TURE  STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)

7194-11-2A AX  M{C 14.5
7194-11-2B AX  MLC 14.4
7194=-11-4A AX  MLC 14.4
7194-11-48 AX  MLC 1640
11-2C  AX  MLC 15.8
11-2D AX  MLC 17.4
11-4C AX  MLC 17.3
11-4D AX  MLC 15.9
ME AN 1547

{ 2277.PSI1)
STD. DEV, 1.2

{ 179.PST)
7194-15-2A AX  MLC 7.9
7194-15-26 AX  MLC 7.9
7194-15-4A AX  MLC 9.9
7i94-15=-4R AX  MLC 10.3
15-2C AX  MLC 10.4
15-2D AX  MLC 11.7
15-4C AX MLC 10.2
15-40 AX  MLC 11.4
ME AN 949

( 1443,PST)
STD. DEV. le4

{ 204.PSI)
7194-21-2A AX  MLC 14.7
7194-21-2B AX  MLC 15.4
7194-21-4A AX  MLC 15.1
7194-21-4B AX  MLC 17.0
21-2C AX  MLC 13.4
21-2D AX  MLC 13.0
21-4C  AX  MLC 1646
21-4C AX . MLC 12.2
ME AN 14,7

( 2131.PST)
STD. DEV. 1.7

( 246.PST)




TABLE B-3 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBER ATION TICN (MG/M*%3)MODULUS ANENT TURE  STRENGTH
(GPA) SET STRAIN (MPRA)
(PCT)  (PCT)

7194=-22-2A AX  MLC 10.9
7194-22-2B AX  MLC 8al
7194=22-4A AX  MLC 847
7194=22-48 AX  MLC 9.3
22-2C AX  MLC 9.0

22-2D0 AX  MLC 9.9

22-4C AX  MLC 11.0

22-4D AX  MLC ‘ 9.8

ME AN 946

( 1392.,PSI)

STD. DEV., 1.G

( 148.,PST)
7194-23-2A AX MLC 12.5
Ti94-23-2B AX MLC _ 13.8
7194=-223-4A AX MLC 11.0
7194-23-48B AX MLC o 12,5
23-2C AX MLC 12.9
23-2D AX MLC 13.4
23-4C AX MLC 12.5
22-4D AX MLC _ 12.5
MEAN 12.6

( 1832.,PSI1)
STOD. DEV. 8

( 120.,PS1I)
7194~-25-2A  AX MLC 13.2
T7194-25-2E AX MLC 14.5
T164~-25-4A AX MLC 15,6
7194-25-4B AX MLC ‘ 1444
25-2C AX MLC 12.7
25-20 AX MLC , , ) 1242
25-4C AX MLC 14,3
25-4D AX  MLC ] 15.3
MEAN ‘ 14,0

{ 2035.PSI)

STD. DEV. - - 1.2
( 177.PST)




TABLE B-3 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/Mx%3)MODULUS ANENT TURE STRENGTH
(GPA)  SET STRAIN (MPA)
(PCT) (PCT)
7194-27-2A AX MLC 12.0
7194-27-2B  AX MLC 73
7194-27-4A AX MLC 11.3
7194-27-48 AX MLC 13.1
27-2C  AX MLC 12.7
2720 AX MLC 12.7
27-4C  AX MLC 7.6
27-40 AX MLC 17.3
ME AN ‘ 13.8
( 1574,PST)
STD. DEV. . 2.3
{ 331,PS1)
7194-22-2A  AX MLC 1242
7194-32-28  AX MLC 13.6
7194-32-4A AX MLC 1442
7194-32-4B AX MLC , 13.9
32-2C AX MLC 14.7
32-20 AYX MLC 11.8
32-4C  AX MLC 1642
22-40 AX MLC 14.8
MF AN 13.9
( 2020.PSI)
STDe DEVo 1.4
{ 206.PST)
7194~-34-2A AX MLC 9.4
7194-34-2B AX MLC 11.9
7194-34-4A AX MLC 842
7194-34-48 AX  MLC . 12.1
Iy4~=2C AX MLC 9.5
I4-2D0  AX MLC 11.1
34-4C AX MLC 11.5
Iy-40 AX MLC 12.2
ME AN ’ 13.7
{ 1558.PSI)
STD. DEV. 1.5
( 223.PSI1)
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TABLE B-3 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBREP ATION TION (MG/M**3)MODULUS ANENT TURE  STRENGTH
(GPA) SET_ STRAIN (MPA)

(PCT) (PCT)

- e A D W D D G G P TR WS D D D e R G R D D WP G WD G e e s G TP SR W S R e G AR AR T AR R Gh A R ek W G T W AR s A

7194-235-2A AX MLC 8.7
7T154-35-28B AX MLC Teu
T194-35-4 A AX MLC 9.3
7T194-75-4R AX  MLC 9.3
I5-2C AX MLC 9.1
I5-2D AX MLC 8.7
I5-4C AX MLC 8e¢3
I5-4D AX MLC 8.9
MEAN 8.7

{ 1264.PST)

STD. DEV. Wb

( 89.PsT)
7194-26-2A AX MLC 10.1
7194-26=-2R AX MLC 5.8
7i94-26-4A AX MLC 9.6
7194-26-4B AX MLC 11.0
2-2C AX MLC 11.2
26-2D0 AX MLC 13,6
T6- € AX MLC 9.4
T6-4D AX MLC 10.3
MFAN 192.1

{ 1467.PSI)
STD. DEV, 2.2

( 319.,PST)
7194-41-2A AX MLC 13.5
7194-41-2B AX MLC , 13,5
7194-41-4A AX MLC 13.4
T194-41-4B AX  MLC ) S ‘ 11.8
41-2C AX MLC 12.2
41-2C AX  MLC ] 14.8
41-4C AX MLC 15.3
41-4D AX  MLC _ 16.3
MEAN o ~ o 13.9

{ 2009.PSI)

STD. DEV. ‘ ’ 1.5
( 22G.PST)
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TABLE B-3 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M%%3)MODULUS ANENT TURE STRENGTH
(GPA)}  SET STRAIN (MPA)
(PCT) (PCT)
7194-44-2A AX MLC 9.3
7194-u44-28 AX MLC 6.2
7194-4u4-4 p AX MLC 9.8
7194-44-4B AX MLC 649
4y-2C AX MLC 843
Ly-20 AX MLC 843
by-4C AY MLC g8
44-4p AX MLC 10.8
ME AN 8.6
( 1241.PST)
STDs DEV. 1.5
( 218.PST)
7194-45-28 AX MLC 9.7
7194-~u5-2k AX MLC 11.5
7iS4-u5=-4A AX MLC 842
7194-45-4B AX MLC 83
45=2C AX MLC 543
45-20 AX MLC 11.4
45-4C AX MLC 11.1
4s-4pn AX MLC 9.7
ME AN 9.4

( 1264.,PSI)

sTD, DEV. 2.1

{ 304.PST)
T194-50~2A AX MLC 8.9
7194-5G-26 AX MLC 5.6
7194=-50-4 A AX MLC 9.0
7194-5C-4B AX  MLC . o . 11.5
50-2C AX MLC 8.0
50-20 AX MLC 8.9
55-4C AX MLC 7.2
550-4D AX MLC 9.3
MEAN 8.5

€ 1239.PS1)
STD. DEV., 1.7

{ 248,.,PSI)




SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMEER ATION TION (MG/M#%3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPR)
(PCT) (PCT)
719u4-60-2A AX MLC 1.4
7194-60-2E  AX MLC 9.0
7194-60-4A AX MLC 1044
7194-63=-4B8 AX MLC 649
£0~2C AX MLC 7.9
£3=-2D AX MLC 56
60-4C AX MLC 10.3
EC-40 AX MLC 9.4
ME AN 847
( 1267.PSI)
STD. DEV. 1.8
( 259.PS1)
7194-62-2A AX MLC B2
7154-62=-2B  AX MLC 66
7194-62-4A AX MLC 9.8
7194-62-4B AX MLC 9.7
62-2C AX MLC 97
62-2D0 AX MLC 19,1
62=-4C AX MLC 1C.0
£2-4D AX MLC 8.7
ME AN 9.1
( 1221.PSI)
STD. DEV., 1.2
( 176.PST)
7194-T71=-2A AX MLC 12.9
7194-71-28B  AX MLC 12.7
7194=-71=-4A AX MLC 12.0
7154-T1-48 AX  MLC 9.6
71-2C AX MLC 10.3
71-2D0 AX  MLC 13.6
T71=-4C  AX MLC 8.3
71-4D AX MLC 12.8
ME AN 11.5
( 1677.PST)
STD. DEV, 1.9
( 276.PSI)

TABLE B-3 (Continued)




TABLE B-3 (Continued)

SPECIMEN ORIENY- LOCA=- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBER ATION TION (MG/M*%3)MODULUS ANENT TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
7194=-77-2A  AX MLC 13.8
7194~77-28 AX MLC 11.3
7194=-T7-4A AX MLC 14.6
7194~-77-4B AX MLC _ _ 14.5
77-2C AX MLC 13.4
77-2D AY MLC 1647
77-4C  AX MLC 17.3
77-40 AX MLC , 10.3
MEAN 14.0
( 2027.PSI)
STD. DEV., 2ol
{ 350.PSI)
7194-81-2A AX MLC 9.1
7194-81-28B AX MLC 8eb
7194-81-4A AX MLC 8l
7194-81-4B AX MLC 849
g1-2C AX MLC 646
81-2D AX MLC 6.6
E144C AX MLC 9.4
B1-4D AX MLC 9.8
MEAN 8ol

( 1224.PST)

STO. DEV. ' 1.2

t 176.PST)
7194-93-2A AX MLC 8.6
7194-93-28 AX MLC 6.5
7194-93~-4A AX MLC 8,0
7194-93-4B AX MLC 5.5
93-2C AX MLC 7.0
G3-20 AX  MLC 6.1
93-4C AX MLC 746
- 93-4Dp AX MLC , Belt

) MEAN _ A ‘ B 7.2

{ 1046.PS1)
STD. DEV. ) 1.1

{ 165.,PSI)




TABLE B-3 (Continued)

SPECIMEN ORIENT=- LOCA- DENSITY YOUNGS PERM- FRAC- TENSILE
NUMBEPR ATION TION (MG/M*x3)MODULUS ANENT TURE STRENGTH
{GPA) SET STRAIN (MPA)

(PCT) (PCT)

- - . - - e A e e S En A e G e o m S D P s . G R R N N e e D G EE e A AR A R e D S W W R G b e

7194-95=-2A AX  MLC 8.2
7194-95-28 AX  MLC _ 1C.1
7i194-95-4A AX  MLC 10.9
7194-95-4B AX  MLC 847
5-2C AX  MLC 8.9
95-20 AX  MLC 11.7
9E-4C AX  MLC 10.7
65-40 AX  MLC 10.1

ME AN 9.9

( 1436.PSI)

STD. DEV. 1.2
( 177.PST)

7194-97-248 AX MLC 15.6
7T194-97=-28B AX MLC 13.1
7194-67-4A AX MLC 12.8
7Ti94-97~4B LX MLC 14.7
G7-2C AX MLC 14,1
e7~20 AX MLC 14.5
G7-4C AX MeLe 13.5
97-4D AX MLC 15.6

ME AN 14,2

( 2067.,PSI)

STD« DEV. 1.1
( 156,PSI)

719L4-99~-2A AX MLC 13.2
T194-99-2B  AX MLC ‘ 11.7
7194-99=-4A AX MLC 11,2
7194-99=-4R AX  MLC ] , 12.2
99~-2C AX MLC 11.4
59-2D AX MLC ) 13.3
99-4C AX  MLC 11.8
96-4D AX  MLC 12.9

MEAN . o . , } 12.2

t 1771.PSI)

STD. DEV. .8
( 122.PS1)

- - O S e m W A W R Em e W OB YR P R R e G b e S N W e G W G G b G e P WP WD WP AR G G SR A G D R G G e S G R W W e e
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TABLE B-3 (Continued)

SPECIMEN ORIENT=- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBER ATION TION (MG/M*%3)MODULUS ANENT TURE  STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)
7194-101-2A AX  MLC 849
7194=-171-28 AX  MLC 849
Tiv4-101-4A AX  MLC 9.8
7154-101-4B AX  MLC 12.8
101-2C AX  MLC 10.C
171-2D AX  MLC 13.5
1r1-4C  AX  MLC 846
171-40 AX  MLC 1445
MEAN ) ,. 12.9

( 1576.PSI)

STD. DEV. ‘ 2.4

( 341.,PSI)
7194-152-2A AX MLC 10.7
7194-1N02-2B  AX MLC 10.8
7194-102-4A AX MLC 7.5
7194-102-48  AX MLC 11.9
102-2C AX MLC 11.8
102-2D AX MLC 13.1
182-4C AX MLC 12.8
1P2-4D AX MLC 13.6
MEAN 11.5

{ i672.PST)
STOe. DEV,. 1.9

t 282.PS1T)
7194-103-2A AX MLC 12.1
7194-103-2B AX  MLC , _ 12.8
7194-103-4A AX MLC 12.2
7194-103-48 AX  MLC N ) o 11.0
103-2C AX MLC 12.7
103-20 AX MLC , 11.8
173-4C AX MLC 9.3
103-4D AX MLC _ 9.6
MEAN S A 11.4

{ 1657.PSI)
STO. DEV. 1.4

{ 198.PST)




TABLE B-3 (Continued)

SPECIMEN ORIENT- LOCA- DENSITY YOUNGS PERM- FRAC-  TENSILE
NUMBER ATION TIOUN (MG/M*%3)MODULUS ANENT TURE  STRENGTH
(GPA) SET STRAIN (MPA)

(PCT) (PCT)

- - e - - - - - G5 G S G G R D s s G S S S Y W W R G R e e WD AN W e AR YR AR TR R e W oW W e e

7194-106-2A AX  MLC 12.5
7194-1C06-2F AX  MLC 11.6
7194-106-4A AX  MLC 10.8
7194-106-48 AX  MLC , 11.0
176-2C AX  MLC 12.8
106-2D AX  MLC 11.6
105-4C AX  MLC 12.2
106-4D AX  MLC , 9,0

MEAN 11.4

{ 1667.PSI)

STD. DEvV. 1.2
t 174,PST)




TABLE B-4

SUMMARY OF AXIAL STRENGTH DATA FOR EXTRUSION LOT 472

Strength (MPa) Assigned Strength Category
GA Log GLCC GA Based on 4 GA Tests Based on 8 GA Tests
Number Mean of 4 Mean of 8| 90/90 99/95 90/90 99/95
(7194-) 1 Specimen | (AGB Specs.)| Specimens | Conf. (a) | Conf. (b) | Conf. (a) | Conf. (b}
16 12.8 13.6 14.2 A B A B
20 15.4 15.3 15.2 A B A A
26 14.8 12.4 12.4 B c B c
29 10.0 9.6 10.3 C Reject C c
40 12.6 7.1 7.0 Reject ‘Reject Reject Reject
42 11.4 10.2 10.1 c Reject c Reject
46 17.0 14.8 14.1 A B A B
55 8.8 15.2 15.2 A B A A
75 14.3 15.8 14.8 A A A B .
78 13.1 10.2 10.1 c Reject C Reject
84 12.2 14.9 14.8 A B A B
94 12.1 12.6 12.3 B c B c
96 13.4 8.9 8.8 c Reject C Reject
105 14.7 13.0 12.6 B c B C
(a) At least 90% of material at midlength-center exceeds specified
minimum strength, with 90% confidence.
(b) At least 99% of material at midlength-center exceeds specified

minimum strength, with 95% confidence.
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SUMMARY OF AXIAL STRENGTH DATA FOR EXTRUSION LOT. 478

TABLE B-5

Strength (MPa)

Assigned Strength Category

GA Log GLCC GA Based on 4 GA Tests | Based on 8 GA Tests

Number Mean of 4 Mean of 8 90/90 99/95 90/90 99/95

(7194-) | Specimen | (A&B Specs.) | Specimens ]| Conf.(a) | Conf.(b) | Conf.(a) | Conf.(b)
12 8.3 11.6 12.1 B c B c
13 9.1 13.3 13.1 B (o B B
14 16.5 15.4 15.8 A B A A
17 14.8 11.1 11.2 C c B c
18 12.6 12,6 13.3 B [ A B
19 13.8 12.3 12.6 B c B c
24 12.1 16.2 15.4 A A A A
28 17.1 13.3 12.5 8 C B C
30 15.8 15.6 15.1 A A A A
31 7.2 14,1 13.8 A B A B
33 11.7 14 .4 13.6 A B A B
37 10.3 11.9 11.2 B (o B c
38 14.4 12,3 12.2 B C B c
39 11.0 13.8 12.2 A B B c
43 13.8 15.0 15.1 A B A A
47 15.2 12.0 12.0 B o B C
48 15.3 9.7 10.0 C Reject C Reject
49 17.0 14.2 14,2 A B A B
51 14.5 11.5 10.7 B C C C
52 13.4 16.1 16.6 A A A A
53 12.8 13.3 13.9 B (o} A B
54 16.2 13.3 14.0 B C A B
56 11.7 12.9 13.0 B C B . B
57 15.2 12.0 11.7 B C B [
58 13.0 14.5 13.7 A B A B
59 15.2 10.9 10.7 c c C C
61 10.8 10.8 11.2 (o [ B C
63 17.1 15.8 15.9 A A A A
64 17.9 18.8 18.0 A A A A
65 15.7 19.4 17.9 A A A A
66 16.7 17.5 17.5 A A A A
67 16.3 17.7 16.4 A A A A
68 14.6 13.2 12.8 B C B o
69 15.7 12.5 12,2 B Cc B C
70 13.8 11.2 11.2 .C C B C
72 13.2 13.3 13.1 B C B B
73 14.5 11.7 11.0 B 9 o} [
74 10.1 14.5 14.7 A B A B
76 18.3 16.8 16.3 A A A A
79 11.2 13.5 13.2 B B B B
80 16.8 14.3 13.5 A B A B
82 10.7 8.4 8.5 Reject’ Reject C Reject
83 16.3 19.8 19.5 A A A A
85 10.5 13.1 12.5 B C B C
86 12.1 . 14.5 14.7 A B A B
87 16.2 16.8 17.3 A A A A
88 12.5 18.0 16.9 A A A A
89 11.4 12.2 12.0 B C B C
S0 13,2 14.7 14.0 A B A B
91 18.1 12.3 13.2 B C B B
92 15.0 11.2 11.5 C C B C
98 16.1 15.2 15.1 A B A B
100 14,1 15.1 15.0 A B A B
104 8.3 12.9 13.5 B C A B
107 16.8 14.4 14.7 A B A B
108 11.0 13.5 11.6 A B B o
(a) At least 90% of material at midlength center exceeds specified

(b)

minimum strength, with 90% confidence.

At least 99% of material at midlength center exceeds specified
minimum strength, with 95% confidence.

B-36




" SUMMARY OF AXIAL STRENGTH DATA FOR EXTRUSION LOT 482

TABLE B-6

Strength (MPa)

Assigned Strength Category

GA Log GLCC GA Based on 4 GA Tests | Based on 8 GA Tests
Number Mean of 4 Mean of 8 90/90 99/95 90/90 99/95
(7194-) }|1 Specimen | (A/B Specs.) | Specimens || Conf.(a) | Conf.(b) | Conf.(a) | Conf.(b)
11 19.0 14.8 15.7 A B A A
15 8.8 9.0 9.9 o Reject c Reject
21 13.6 15.6 14.7 A A A B
22 9.7 9.3 9.6 c Reject C Reject
23 14.2 12.5 12.6 B c B c
25 18.9 14.4 14.0 A B A B
27 8.7 10.9 10.8 C c c c
32 17.9 13.5 13.9 A B A B
34 11.1 10.4 10.7 C Reject C c
35 9.8 8.7 8.7 o Reject C Reject
36 16.2 9.1 10.1 C Reject C -Reject
41 16.2 13.1 13.9 B C A B
44 7.9 8.1 8.6 Reject Reject C Reject
45 11.9 9.4 9.4 C Reject C Reject
50 9.7 8.8 8.5 C Reject C Reject
60 7.0 9.2 8.7 C Reject C Reject
62 7.2 8.6 9.1 Reject Reject c Reject
71 16.6 11.8 11.5 B c B C
77 15.4 13.5 14.0 A B A B
81 7.9 8.8 8.4 C Reject C Reject
93 6.3 7.1 7.2 Reject Reject Reject Reject
95 16.0 9.5 9.9 c Reject C Reject
97 16.2 14.0 14.2 A B A B
99 16.7 12.1 12.2 B c B C
101 14.9 10.1 10.9 - C Reject C C
102 16.2 10.2 11.5 (of Reject B c
103 7.7 12.0 11.4 B C B c
106 10.7 11.5 11.4 B C B c
(a) At least 90% of material at midlength-center exceeds specified minimum strength,

* with 90% confidence.

®)

with 95% confidence.

At least 99% of material at midlength-center exceeds specified minimum strength,




APPENDIX C

RADIAL TENSILE STRENGTH MEASUREMENTS FOR EXTRUSION LOTS, 472, 478, AND 482




TABLE C~1
RADIAL TENSILE STRENGTH MEASUREMENTS: EXTRUSION LOT 472

---Qﬂ--Q--....-...-...DU....-DODODDOIO......'--.---...'....-..
SPECIMEN (RIENT= (OCAw DENSITY YQUNGS PEKMe FRACe TENSILE
HUMHE R ATION  TION (mMG/Me*x3IMODULUS ANENT  TURE STRENGTH
(GP4) SET  8TRATWM {MpPA)
(PCTY (PCT)

-.q..'..'.-’...-.-...-vﬂ.....-ﬂ-ﬂﬂ-..ﬂ..ﬂ.ﬂ.'...'.-.-.-.----.'

7194e jpwiA RKAD EC 16,7
71% = |nelA RAD EC 15,0
7194« |peid RAD EC 17,9
7194e | se38 RAD EC 16,%

‘.'Q..-.---..-Quﬁ.---.nﬂ....'.'."...u.--ﬂ.-.---.-.-.Q."..-..-.-
ME AN 16,9

( 239A,P81)
810, DEV, 1,2

( 169,PSI)

--’O.-“--...-...-.".DD..‘-..O...---D-...-..--.--".“.-C‘..-Q..'

el A b A A sl b d A A LA L A A d A A R A A A L L A L. L 0 0 X LK F N L T F B T J 3 3 ey

7T194e 20wl A KAD £C 16,2
7194e 20@3A RAD £C 17.3
7194 20eiB RAD EC 17.4
7194e 2038 RAD  EC 17,5
bbb A A A A A AL L LA AL A Al A A LTI LY Y LT L LT T T L L LY Ty R o e o e gupagpappupapy
mEAN 17,1
( 2477,P81)
ST, DRV, )

( 89,P8]1)
bl b A L L AL LA A A 21 2 T L L1 XL Y Y LYY R T Y PET Y TR L F Y g ey
AL A L A LA LAl L ALl A A2 2 2 0 L A XL L2 R YR L B 2 LR N F N O ey i

7194w 26=1A RAD EC 17,0
T19Uw 26o=3A RAD EC 18,1
Ti1dde 26«13 RAD EC 18,8
7194w 2oe33 RAD eC 14,9
LA LA AL AL A AL AL LA LI XL IEL LY T YL LR LT TN T YY Y FY Y ¥ Wy pagegepupepsy 3
ME AN ’ 171
( 2476,PS8])
$T0, DEV, | 1,5
, ( 221,P81)
---------------- bl b LA AL L I I I L Y Y Y Y Y Y Y T Y Y Y Y P Y I S T rss
bl A A A 4 L 4 2 1 & L L KB X B RS X R LA X XX X .........-'-bm?-w‘-'.----.--
7194e 29«14 RAD  EC | 16,0
7194e 29=3a RAD  EC 14,3
7194w 29w{B RAD EC ' : 16,1
7194» 29«38 RAp  EC ‘ 14,9
bl A A L L A RS d Ad L A LA XA L I I AL LTI I YL EY T YT LT LT Y TRy B ey
MEAN 15.3
( 2225,P81)
8TD, DEV, o9
( 124,P81)
——————————— e d ol L L RS I XL L L Y T Y Y Y R L LY DY T YT TN Y FYY Y YT Yy
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TABLE C-1 (Continued)
(T Y XX IS XYY YR Y YR Y Y R P YRR R R X YRR R SRR R X2 YR X X 7 0 ¥ |
BRECIMEN DRIENTe [ OCAe DENSITY YOUNGS PERMe FRACe TENSILE
NUMRER ATION  TIOUN (MG/Mwn3)MODULUS ANENT  TURE STRENGTH
(GPA) SEY STRAIN (MPA)
(PCT) (PCT)

XTI TSRS AR LR Y 2R RSN R A 22 A R R Q22 2 R 2 2 2 R R0 X & 2 2

7194w 40w]A RAD EC 17,0
7194 40=3A RAD  EC 17,0
7194= 40eiB RAD EC 14,0
7194e 40=3R RAD EC 14,5

L Y Y Y I I T R Y P Y RS PR RN Y P RN LSRRI ISR E Y YR Y Y )]
MEAN 15.6

( 2268,PSI)
STD. DEV; 106

( 232,P81)

---------- LA L L L L R X YRR RN ALY ISR R Y S Y X2 2 0 0 X

(2 I I XY A Y3 IR R XX R R 2 LR P RS R A0 RS 2 2 20 0 73

719de 4amwid RAD EC 19,0
719U« 42«32 RAD EC 17,2
7196= 4@g=}R RAD £EC ‘ 1744
7194e d2e3B RAD EC 14,2

YR ZIZ RS R RN R R L R A LAY RSN SEAYNR RSS2 Y X
MEAN 16,9

( 2457,P81)
8To, DEV, e,0

( 291,P81)

———————— LA A XX 2 8 2 2 XY FY I AR XYELYY RS RAMNY ISR R YR 2 2 "0 X2 3

LA A L A A A L A A A A A A Ad 2l A Al A XA XA R R R AT RS2 YRS YT Y L 3

7194w Upas|A RAD EC 19,7
7194« dow3s RAD  EC 15,9
7194w 4b6wih RAD EC 15,7
7194w dowdB RAD  EC 16,4

.'."'--.O..'ﬂ-..O-..O...ﬂ-—.oﬂw...-.-ﬂ-..-.."'Q-I...F...-..-...
MEAN 16,9

( 2458,PS1)
$TD, DEV, 149

( 271,PS1)

L A L A A A XA A LA A X A A L AL Rl A A2 222 2 YT RIS YY1 YT Y Y YY Y Y PY YT T ]

-.-..'..'.....'.-........--‘...'.Q--.-.-..--...‘.‘-.-Q-...-...

7194m SSefA RAD EC 17,0
T194e SSw3A RAD  EC 14,6
7194 3Swi{y RAD EC 17,3
7190w 5538 RAD EC 16,3

---.---'.--'..-.QD-.--..DWDIIDDODQ-.'----'.Q-.-'..-.--..-.--'.-.-
MEAN 16,3

( 2365,P81)

STD. DEV. 1.2
( 173,P81)




TABLE C-1 (Continued)

(I XY XTSI Y Y RIS Y RIS Y PRI YRR R AL RN YRR FER R Y X X ¥ ]
SPECIMEN CORIENTe LOCAe DENSITY YUUNGY PERMe FRACs TENSILE
NLUMHER ATINN  TION (MG/Mea3)MODULUS ANENT  TURE STRENGTH
(GFA) SET  STRAIN (MPA)
(PCT) (RPCT)

7194de TRe}A RAD EC 17.3
7194 TSw3a RAD EC 15,6
7194 75e1B RAD EC 14,6
719a= 75=38 RAL  EC 18,4

(I XL E XX AR EY X 2R A R AR R R A R R R AREYTYSEYENRZZLLEZET XY SN TR X R RN } J
ME AN 16,%

t 2389,P81)
§TD, DEV, 1.7

( 246,P81)

LA XX A2 A A ALY I A 2 A2 2 X T2 2 R T X 2 2 QXY TR R AT TR -SRI Y Y YRYYR I X X J

AL AT L A2 2 A X I XTI R A ISR YRR LY YRS YS I Y T 3 33

71964 78mwiA RAD EC 19,7
7194e 7834 RAD  EC 15,0
7194e 7Re|R RAD  EC 15,7
7194e 7R=3A RAD  EC 17.7

-..-ﬂ-'.-...--IQ-.....DGI--’--Dﬂﬁ..--ﬂ.-..-..Q.'.ﬂﬂﬂ'ﬂ,"'ﬂ.-..'-
MEAN 16,1

( 2328,P81)
8TD, DEV, 1,1

( 166,P81)

A A A A A A L AT I X L ALY Y Y P YT Y Y YL TR Y Y YT T I YY YTy Yy

7194w 84eiA RAD EC 15,9
719Um H4eIA RAD EC 15,9
7194= RuwiR RAD  EC 15.9
7194de Bue3R RAD EC 18,3

(X T XX YR RY SNSRI YR YRS YR YRR N R L RN YR R RN PR E X 02 R 1 J
MEAN 16,0

( 2318,P81)
8$TD, DEV, 1,8

( 259,P81)

CELEIZ I LTI LT RIS R 2R R X2 2 a2 0 2 20 2 022

(LA L I R L A A1 2T LA Al T YR A2 2 X2 A 202X P X2 2 X2 02k R g )

7190e 94wiA RAD EC 18,0
7194w QUa3a RAD EC 17,3
7194w GumiR RAD EC 18,4
7194« 94a38 RAD EC 16,0

LE L A2 R R L A A XAl XXX 2 2 L R X XXX R IR TR AR SRR RSS2 2 0 0
ME AN 17,4

( 2%527,P81)
870, NEV, {,0

( 152,P81)
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TABLE C-1 (Continued)

(2T 23 XYY T YRR 2 YN YS YIS YL 22T 2R XYL ALY TR R R Y X X )
SPECIMEN (RIENTe {OCAw DENSITY YOUNGS PENMe FRACw TENSILE
NUMBER ATION  TION (MG/Mex3IMODULUS ANENT  TURE  STRENGTH
(GPA) SET  STRAIN (MPA)
(PCT) (PCT)

T19d=s QpeiA RAD £C 16,9
719%Ue 96@34 RAD EC 16,6
7194m= 9pwiB RAD EC 18,1
71194e Qpe 3B KAD EC fe,6

L X X X XX 22 L XA XXX YRR 22 R S22 2 R 2 XXX XIS T RS RYS YYD X X I
ME AN 17.0

) ( 2471,RS81)
870, DEV, o7

( 106,P81)

7194w 05e1A RAD EC 12,4
7194=1)5»3A RAD EC 18,7
T194e 1 (S={Ad RAD EC 16,
7194=105=38 RAD . EC 15,0

LY Y3 3 XX R AR AR RE XSRS F SRR RS Y IR YNSRI X 2 F X |
ME AN 14,9

( 2160,PSI)

81D, DEV, 1.8
( 258,P81)

c-4




TABLE C-2
RADIAL TENSILE STRENGTH MEASUREMENTS: EXTRUSION LOT 478

--..‘.O-'-..-.'...-..DDG..-...O..-.-.0'...*—-----I..-ﬂ.ﬂﬂ.’--.
SPECIMEN ORIENTe [(iCAa DENSITY YDUNGS PERMe FRACe TENSILE
NUMBER ATION  TION (MG/Mwa3)MODULUS ANENT  TURE STRENGTH
(GPA) SET STRAIN (MFA)
(PCY) (PCT)

--..-.....-.-_.-----...QD....-.O'-----D...‘.-...-.’..--'.OQ.-..

7194e 12«44 RAD EC 16,5
719Ue 12«34 RAD EC 16,2
7194= j2e1R RAD EC 18,5
7194e 12838 RAD tEC 17,5

..-.O...'.-.--.-'-‘-..-D.I‘--.......-OHQQBOI...--...’..-..ﬂ.ﬂﬂ.-.
MEAN 17,1

( 24Bo,P81)

87D, DEv, 140
( 152,P81)

7194w {3=wid RAD EC 17,3
7194e 13234 RAD EC 18,1
7194= 13=1R RAD EC 17,1
7194= 13w38 RAD £C 16,5

---..’.--.‘...'.-...-.-f--’.--.O.-.‘.-Q---‘...-.ﬂﬂﬁ----ﬂ..‘....--‘
ME AN 17,3

( 25¢e,PSI)
81, DEV, o7

( 98,P81)

A4 L L A AL A A 2 2 L X A A A A2 I A LRI XIS R Y Y I RYEE T K ¥F)

7194w 14siA RAD EC 1647
Ti94dw jL4e3A RAD £C 17,4
71Quw 1Uus1B RAD EC 16,8
7194= 14e38 RAD EC 1740

LA LA AL LA XL I A AL A2l Y 2 R SR R R A R YR Y T PITR XY L
MEAN 1741

( 2487,R81)

$10, DEV, ( ba“PSI)
L]

LA 2 2 1 2 22 2 2 XX A R T A2 d A 21X 2T T AT 2 1 2R 2 A2 2 XX 7YX 2 R 73 YT TSy

A4 A2 A XA LAl AL LAl A A IR I 222 X 22 0 RS XY TR YT R A X2y 23 ]

T194= {7«1A RAD EC ‘ 19,9
7194e {Tw3A RAD £EC 16,1
7194= 17«18 RaD  EC 15,1
7194w 17«38 RAD EC . 18,2

(A A XA X 2RSS Y P YRR ST YRR ALY YR S PR FY TS Y XY X ]
MEAN ' 15,6

( 2259,PSI)

»5
( 76,P8])

LAA A L A A A d A X LA LT I NI 2 AT Y XX Rl XTI R iR X0 1}

$T0, DEV,

C-5




TABLE C-2 (Continued)

[ TYYTYIXYT YIS YT RSN YIS YR YR R SR A A A S R 0 2 R0 2 2 0 L 0 3
SPECIMEN OQORIENTs LOCAe DENBITY YUOUNGS PEKMe FRACe TENSILE
NUMBER ATION TION (MG/Maa3IMODULUS ANENT TURE  BTRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)

'Y YIS YIS Y YT SR RS Y R RS LD N N R AR A R A A X2 R 2 2 A 20 2 2 2 1 o X

719ue jRefA RAD EC 16,4
719uUes (8=3A RAD EC 13,4
719U= jReiHB RAD EC 1745
7194e 1838 RAD  EC 10,7

XX 22 2 XYY I XY RN Y RN RN A RS RN AN R N 2 X R R 2 0 A J
ME AN 14,5

( 2102,P81)
81D, DEV, 3.1

( 480,P81)

(XTI YIN RSP Y SN YRR Y R Y R R R R A LR R R 22 S X 2 X 2 2 2 2 J

LA 2 L A A A A A A A L A2 1A XA d Xt XX R A R R R 2 2 X A R XXX R XY R 20 £ X ]

7194 19eiA RAD EC 1645
7194% 19=34 RAD EC 14,9
71Que= 19«18 RAD EC 1644
7194e |9=3B RAD EC 14,4

LA 2 LA A 0 L X2 XA X R Z 2 X X2 A2 X R XY SN YA YRR R X X R XX X J
ME.AN 15.5

( 2251,PSI)

1,1
( 153,P81)

(A A A A A A A A2 J A Al 2222 X R T2 22T IR A R R R R YR Y R Y R Y Y YR X XYY 3 ]

§$To0, DEv,

LA A B A 2 A A A A2 2 AL 223 22 LRI T YRR Y YTy R T Ty YL T

7194e 2ueiA RAD EC 13,1
7194 2ue3A RAD  EC 11,5
7194 24=1R RAD EC 1b,0
7194~ 24e38 RAD  EC 15,3

--.-.ﬂ-.-.-.ﬂ.--........-..-.--.....-...-....ﬂ.‘.‘ﬂ..-'....-.-...
MEAN 1d,1

( 2040,P8I)

810, DEV, 2,8
( 315,P8I)

) (A A A A A A A X A2 XA XA XA Al I Xl LE Yl Tl XY P E 222 Y YR Y LTI XYY Y T YYYYY I YT Y 20 )

7194w 28e14 RAD EC 17,0
7194 28«34 RAD EC _ 14,6
7194 28e1B RAD  EC 14,2
7190e 2B8e38 RAD EC _ 19,5

([ ZYTI XYY IR Y Y P YR XY R XY A SRR RN RS R R RN LA YRS NS 2 22 22 8 X R J
MEAN 16,3

( 2366,P81)

$TD, DEV, 2,4
¢ 354,P81)

C-6




TABLE C-2 (Continued)

e T T T T Y LT LT T LYY Y PP P L T T Ty
SPFCIMEN (RIENTe LOCAm DENSITY YOUNGS PERMs FRACw TENSILE
NUMBER ATION  TION (MG/M*23)MODULUS ANEMNT  TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCTY (PCT)

719ds $0e]A RAD EC 16,2
719des 30w34 RAD EC 16,4
719u= 3(e18 RAD EC 17,4
7194w 3J0e3R RAD £EC 18,6

-.-‘-.-.-I-.-'...--...llﬂ.-..I'D'....'l"..."l...lﬂ.OGO.QOOOQ—Q...-
MEAN 17,2

( 2488,P31)
870, DEV, fel

( 162,P8])

[ITYIYI YIS IR E LR RSN R Y R A R X A R R 2 A AL Y L -1 - 1 % L]

....-..-.'-....-....-'00..-.-.ID..-..-DU..-.-.-O....--G’QQQDQC.

7194e 3jeiA RAD eC 18,4
7194e 31=3A RADN EC 16,9
7194 3118 RAD EC 17,1
7194> 31e38 RAD £C 1%,0

r'YYY Iy 2y 2 R RS RRR R R R R R R R R R KA A R R 2 X R - -% R 2 R N R 3. % B X N 3 X J
MEAN 16,9

{ 2446,PS1)
$TD, DEV, ' 144

( 02,P81)

(YIRS RPN R ALY R AR R R R YA R R X2 X R A T 2 2 0 % 222/

7194w 33ei1d RAD EC 17.93
7194« 33e3A RAD eC 10,9
7194= 34=if RAD EC 8,0
7194« 33«38 RAD EC 14,0

(LY XI I YYT YR YR P Y S RAY PR RPN YRR R RS ARRES RSN RRY YRR YRR YR 2 XN N ]
ME AN 14,1

( 2039,P81)
8tp, DEV, 4,3

( 621,P81)

5-.--.-.O.ﬂ"..-.--.."O-.....-‘.Q-..-D..‘-..Q...'.’..._ﬂ'"....‘

7194e 37w A RAD EC 18,4
7194des 37=34 RAD £C 13,1
7194+ 37«18 RAD EC 14,6
7194 37«38 RAD EC _ 16,3

e Y Y I Y Y T I P Y T P Y P P P PR P Y Y P YIRS Y Y P Y Y Y]
ME AN 15.6

( 2263,PS81)
87D, DEV, 2.3

¢ 332,P81)

c-7




TABLE C-2 (Continued)

e T L Y Y LYY YT Y T P Y YA Y PR DL P LYY R Y YYD YR Y A Y 22 2]
SPECIMEN (IRIJENTe [(OCAe DENSITY YOUNGS PEkMe FRACe TENSILE
NUMBER ATION  TION (MG/Mex3IMODULUS ANENY TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT) (PCT)

'--'...'.--..-.-.'.-...-.....'.....‘....---D-..-..ﬂ-.-....'.--

719dw 3Re3A RAD EC 15,1
7194= 3lRe3s RAD £C 17,4
7194= 3ReiH RAD £C 15,7
719U 3H@3IB RAD EC 18,0

-....'...O.-..O...‘.-..‘-.-.-...-0-....-..'.'...Q..ﬂ.ﬂ'..-..'.-.-
ME AN ’ 16,9

{ 2400,PST)
8T, DEV, 1.4

( 200,P81)

7190« 39=1a RAD  EC 17,7
7194e 39«34 RAD  EC 18,0
7)9ue 39e1B RAD  EC 16o7
7194 39«38 RAD  EC 18,3

( Z T 2 X RN X R XN R Y X2 3 XN YRR AR AR AR YT FPYRR R Y S Y NN X ]
ME AN 17,7

( 2564,PSI)
8Th, DEV, : o7

( 98,P81)

LA A L A2 A2 A A Al Al i XA A2 A2 A AR X2 XX A 2 2 R R 2 2 X R R XX XX QX X 2}

719u» 4 4m1A RAD EC 16,06
71{9¢m d3e3A RAD £C 16,6
7194® 4leiB RAD EC 16,6
7194 u3e3R RAD  EC 17.4

--...ﬂ..Q’I-.-.'.ﬂ--.'-'-....-.....'...ﬂ'..-...‘.ﬂ.....--..'..'.-
ME.AN 1@.8

{ 2436,P8])
§To, DEV, W 4

( 60,P8I)

(XTI AT AR L 2 A L 0 0 2 10 2 A X 2 dd 31 2 X2 A A dld At XXt dl Ll

7194s 4Te1A RAD EC 15.9
7194e 4Te3A RAD EC 18,1
719ue 47=31B RAD  EC 17,4
7194m 47=38 RAD EC 15,9

(YT T YIS I Y YYTY YRR XX LS SR Y YIRS RS IV RN R XN R YR R Y2 2 2 2 2 2 2 4
MEAN 16.1

( 2330,P81)
81D, DEV, 1,0

( 142,P81)

Cc-8




TABLE C~2 (Continued)

( I I XTI YRR Y YRS RIS ISR NS Y X DAY Z YRR YRR Y Y T 2 X X
SPECIMEN [ORIENTe LOCA® DENSITY YQOUNGS PERMes FRACs TENSILE
NUMBER ATION  TION (MG/Ma#w3)MODULUS ANENT  TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCTY (PCT)

LA R X A L A2 X2 P22 XY QXXX 2 X R 2 d 0 XX T A A2 - XXX XY N £ XX 2

7194= 4UBmiA RAD EC 17.%
719%90e 48e3A RAL EC 1643
719de 4Aes1B RAD EC 18,7
7194 uRe3H RAD  EC 16,7

-.-.‘-'....'-.--..--'-.D-....-D.--...O-.--.--."Q.-ﬂ--.-.-..-"'.
MEAN‘ l'f.(}

( 2472,P31)
ST, DEV, 1,3

( 189,P8])

A A A A L A A A XAl 2 A Al A XAl Ll Ad el R Td A A XXl R 2 A X222 Y2 R XXX -2 7 2- 0 F % J

719de 49eiA RAD EC 18,6
T194e 49«34 RAD  EC 14,9
7194® 4Qef{A RAD eC 16,9
719um UQm3R RAD  E( , 1547

D...ﬁ..--..-.-.......ODG-O.-.'..--...C.----'.---0.00D-0.0COUHUOON
MEAN 16.5

{ 2395,PS81)
8$Tp, DEV, 1.6

( 230,P81)

-‘-".-.....ﬂ--.‘-.-.-Uﬂ.-..............---....-DD--'..'..P-'-QGQ

'--...-....---..-..-.‘.O.'.--..'..-...-.-.U-.--.-.-'...-....ﬂ.

7194« S)letad RAD EC 16,0
7194 S1m3A RAD EC 17,7
7194e 51=18 RAD EC 1741
T194e Simin RAD EC 18,5

--.'-.-....Q...-..-..Q.C-.-..-'..-....-.-‘.‘-...'.'.D.ﬂ.---l'-.-.
ME AN 17,4

( 2518,P87)
$TD, DEV, 1ol

( 153,P81)

-ll....-...ﬂ..---'...'.Dﬂ-..'...'.-'.-...--.'....."'.Q-....-..-..

LA A L A2 d a4 X A4 A L AR X2l I 222 T 3 QXY R A X2 Xl i Xy IR XX

7194e B2eiA RAD EC 17,3
719ds S2w3A RAD EC 18,1
7194m S52e{B RAD EC 17.3
7194= 52«38 KAD  EC ' 15,2

LA 2 2 A A X 2R X2 YR R R RS REAZSIYEI IR R RSN Y X 2 4
MEAN 16,2

( 2350,PS81)
STD. D&v. 103

( 182,P81)

LA A X L LA A A XAl XL X2 YA R I XX 2R X2 2 2 A2 X TR 2 A0 R X L XXX L J

c-9




TABLE C-2 (Continued)

.-..'.-...-..-'..--ﬂ...-..-.-......--.ﬂﬂ--...--D-.D.-.’...-....
SPECIMEN ORIENTe LOCAe DENSITY YOUNGS PERMe FRACe  TENSILE
NUMBE R ATION  TIOM (MG/M*a3IMDDULUS ANENT  TURE  STRENGTH
(GPa) SET STRAIN {(MPA)
(PCTY (PCT)

-..-..--.-.-.-...-........-.-~..-‘--’--....--Q"-..---n..-ﬂ...

7T194e S53m1d RAD EC 1%,2
7194e 53a3A RAD £C 13,2
7196 53«18 RAD  EC 16,4
7194e S3edH RAD £EC - 13,6

.-..-ﬂﬁ‘-.'.---..-.‘..-.-....--..-.-...’...'.......--..-'.....-"-
“4E AN 14,6

( el12),P8))
$Tw, DEvV, _ 165

: ( 214,P8])

7194 Sy=iid RAD EC 17,4
7194m» S4e3A RAD EC 17.2
7194 S4=iR RAD EC 16,6
719u= SueIB RAD Er 16,6

.-...-..--..".-.Q..---'.Q.---.....-.-ﬂ-.C'.-..-..-.-l'-.v...-.-.
ME AN 16,9

( 2457,PS1)

§T0, DEv, o U
( 63,PSI)

..-.--..-.....---.-.'...-.---.....---'-.-..--.-..Q.-.Q.--Q‘.....-.

-...'......-’..-..'...-.--..-...-‘..'-.-...'.-'-...-..--....--

7194e S6mi{A RAD EC 19,9
7i9um= Se=eld RAD EC 15,8
719u= Spe1R RAD EC 15,9
7194w Spelis RAD EC 16,3

..ﬂ-..."-'.-‘.---....--...--...-...-‘..-...'.'...-."...."-..-.
MEAN 15,8

( 2298,PSI)

$Tu, DEV, 03
( 51,P31)

.I..Q-.ﬂ--.ﬂ'.’.O'-'-'--..-.-.HQIDQQ.-........Q.".--'-...O..-

7196w 5714 RAD  EC 15,9
7194w 57«34 RAD  EC 1841
7194d>» 57«18 RAD EC 19,2
7194 §57e38 RAD  EC 1346

-...-.‘.-'.".“--.-“'...-’..-'.-'..-‘..---....-.--..‘.---...----
ME AN 16,7

( Qu4es,PsI1)

876, DEV, 245
( 3e2,P81)

Cc-10




TABLE C-2 (Continued)

-..-..---.....------.-nn-.----o.--'-on..-.ll..---.---...---.w.-
SPECIMEN ORIENTe {(OCAo DENSITY YOUNGS PERMe FRACe TENSILE
NUMRER ATION  TION (MG/Ma#IIMODLLUS ANENT TURE STRENGTH
(GPA)Y SET S8TRaAIN (MPA)
(PLT) (PCT)

1194 SHRe{ld KAD EC 17.38
Ti1%de Sam3A RAD cC 16,6
7194w SR={R RADL EC 17,0
7194w SRR3R RALD EC 15,9

.‘-..ﬂ.."....---O.-.QUI‘D..--.-0--.0--0-.---..-.....'.O....--..'..
ME A 16,7

( 2420,PSI)

8Tu, DEv, 0
( 89,P31)

AL A A A A A A A 2 A X A2 A A A 22Xl 2 A Al I 2 A LT R I 2 I Y Py Y Y YT Y Y YL

-.-‘....--..-.’.-.-..'...'..-.--.Q..-..-'..'.G-'--...'G...O-.'

7194de 59ei{A RAD EC 1841
719w 59«34 RAD  EC 14,6
7{9¢e 5Ge{R HA( &C fdg?
7194= S9@34 RAD  EC 9,8

LA A A A A Al A A AL LA A X I I L R AL XL YL LY Y E RN TR T LY T N R g R s g papegspagpugy
ME AN 14,¢

( 2058,PS81)
$To, DEV, 3,4

( 493,P81)

L E A2 2 P X2 2212 AR T I A2 X2 X2 2 X X R R R J 3 2 P X XX YR X1 2 X ¥

7194e 6le1A RAD  EC 18,1
7194e 61e3a RAD  EC 17,1
7194 61w|B RAD  EC 15,7
719ue b1=38 RAD  &C 16,6

MEAN 16,9
{ 2451 ,PST)

ST, DEV, 1,0
( 147,P81)

LA AL A A A A 22 A R A2 2R T4 2T AR AT E 2 Ad AR AR R 02 2 R X 2 A2 X 02 X/

T1QUw H3eiA RAD EC 16,0
7194= 63e34 RAD  EC 18,2
7194= g3wiB RAD EC 16,4
7194e A3w3B RAD EC 17,06

..'.-C-O----."O.....l.ll--..---.--ﬂ'.Il-...-.-.ﬂ-Q...--..----.-'...
ME AN 16,3

( 2363,PS81)
S$TD, DEV, 1.0

( 144,P8])

(Y Y I Y Y YT Y I LI YY RS LRI PSS R AT R R R A A4 A 2 2 2 2 2 A 2 0 2 A A A 4 A 2d

c-11




TABLE C~2 (Continued)

POPOIPPAINOVONTATNNCNCTIPO NSO T POV AONERT RPN ST RNORSRS
SPECIMEN (ORTENTe LOCAe DENSITY YOUNGS PENMm FRACe TENSILE
NUMHBER ATION  TINON (MG/Mea3IMODULUS ANENT  TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCT)Y (PCT)

(A I AR Y AR Y AR 2 R A R XY AR AR Al il el Xl R R R XX R 22 20 ¥

T19dw H4wi1A RAD £EC : 18,1
7194« H4d=34 RAD EC 16,7
7194% bueiR RAD  EC 18,7
7T19Us AU=IR RAD EC 1R,1

(YT R R Y R A Z S R YRR A AN Y YRS RN EESARERER RS AR RS RY TR YT L R N X 1
ME AN 18,4

( 2670,PSI)
8Th, DEv, o3

( 47,P81)

LA 2 L KX A 2 A4 A2 A I R X XA R AR XX R X RN Y R A EALSEEN Y Y Y S X N ' ¥

T19uw bH=1A wAD EC 173
7194« obe3s RAD  EC 18,4
T194= 65=18 RAD EC 18,7
7194e £5=» 36 WRAD EC 18,8

(AL L A LA LE S A A AL A L. LSS Al Al Al El R XX A XA AT AT RS SRR Y YY)
AE AN 17.6

( 2548,PS81)
$T0, DEV, 1,4

( 201,P81)

LA A A A A A A 2 d A A dd A A Al ad A A A2 I I 2 I AR L I I I Y Ry T Y R Y YT Y YT Y ]

...G...Q..-..C.‘.......----..'-..-.-..-..-..-.-....’...-..Q...

719U» hbw|A RAD EC 15,9
719w H6w3A RAD EC 17.9
7194~ hb=1R RAD  EC 16,0
7194= nnelB RAD £EC 1643

’..‘..'.---".-"...'....-.--.-...-..'.'-.---...-......--..-.’..-
ME AN 16,7

( 2415,P81)
STD.'DEV. . .a

( 123,P8])

LA L A A b Al Al a4l L AL A ad Il I I T IS XY YIS I I Iy i Y}

7194w 57@ A RAD EC ' 18,3
7194m 67@34 RAD £C 18,06
7194= o718 RAD EC 19,0
7194= HT7=3R RAD eC 17.3

LA A A A A R A A Al Al A Al A dd 2 Al AR R 2 2T RS Y YT 2 0 0 1
MEAN 18,3

( 2649,R31)

o7
( 104,P3])

A LA A AL AL A AL A LI A A d L Al I TR AT LRI Y Y YR T T Y Y )

Cc-12

8THh, DEV,




TABLE C-2 {Continued)

-.-.----....-Q....-....BU...----..-.'-ﬂl--".--......-00.-..0-
SPECIMEN (RIENTe |L(ICAw DENSITY YOUNGS PERMes FRACe TENSILE
NUMRER ATION  TION (MG/Mew3IMODULUS ANENT  TURE SYRENGTH
(GPa) SET  STRaAIN (MPA)
(PCTY (PCT)

LA S A A AR A A XA A X AR I I AIEI Al A SRR YRR R Y X

719Ue HHm1 A RAD EC 18,0
7194 68e3A RAD  EC 17.3
719%4= ad%)B RAD EC 1740
7194 6Rw3R RAD  EC 18,3

.---..--.--.-.--I..--..GII..Q.‘.G'.....'IUQ.'..--Q....-n...ﬁﬂ-ﬂ.--.
ME AN 17,4

{ 2578,P31)
ST, DEV, ol

( 63,P8])

A A A A A2 A A A A AT A Al AR LI LY LY LYY LY LYY RN PR TY FR-gry g Frg g ey 4

...'.'.'....-.-.--.....'ﬂ..-..'!'.-.-..O..ﬂ'ﬂ.w.ﬂ.'..‘...-"-’-

7T194e 69e14 RAD EC 17,0
71%6a A9=3A RAD  EC 18,0
7194w 69«1l KAO EC 16,4
719« A9a3K RAD  EC 17,0

-.ﬂ-'--ﬂ.-.---..--.'....0‘.....”.-..--'..-.'...ﬂ..-....--'ﬂ-..ﬂ--
MEBAN 17.1

€ 24B81,PS])
$Tn, dev, 06

¢ 94,PSI1)

..ﬂO-QQCO-....-.."--.-.U..‘..-‘-.’.'...‘.-...-..‘-..-'..'..-ﬂ...

‘DU.D.-....-...-.--...-..-....ﬂ......----.--..."-......_‘.--..

7194w TNwl1A RAD EC 18,8
7T194e TOm3A RAD EC 14,4
7194de 70={B RAD EC 16,8
7194d= T0m3B RAD £C 15,2

cw-uaw-u-wq-..'..-----'.-nu.-uo.----.u-.-u'.n-c.-.u-wu...c.ﬂ..--.
ME AN 16,7

( 241S,PSI)
8TD, DBV, 1,8

( 225.,P8])

--I.’Q...‘Q....Q'.".D.ﬂ-....-....,‘.II--.-.-.-‘..'...'..-‘.-'.

7194w 72eiA RAD EC 18,06
7194 72m3A RAD EC 15,6
7194e 72=18 RAD EC 1747
7194e 7233 RAD  EC 16,9

-Q-w-.u.----.-uuvnuooonn-------.v-.--wu-o--ﬁn-uwuocwuw---.---.---
ME AN 16,4

( 2385,P81)
81D, DEV, 1,0

( {48, ,P8I)

C-13




TABLE C-2 (Continued)
(I YT XTI 22X X2 22X R 22 24 2 2 A X222 X2 222 2 X2 R A2 T2 XXX R Y XY 0 2 79
SPECIMEN (QRIENTe {(CA= DENSITY YQUNGS PEKMs FRACe TENSILE
NUMBER ATTION  TION (MG/Mx*3)MODULUS ANENT  TUKE STRENGTH
(GRPA)  SET §TRAIM (MPA)
(PLT) (PCT)

LA Y2 YRR X EX RS S XX NSRRI IR XS AN TSRS YR X

7194de 73ei1A RAD EC 17,2
7194e 73«34 RAD EC 14,3
7194w 73eiB RAD EC 1643
7194e 73«38 RAD  EC 15,9

(2 X X X XA R R R Y 2 R AN 2 2 R RO NN XX AN ENEEELEFIN AR FYE YRR PR Y X
ME AN 15,9

( 230H,P31)
8Tn, OEV, 142

( 171,P81)

LE L A A S 4 A 2 A A R AR XAl I A Al X I A R YRR R A ALY Y FY Y Y " 0 XY

7194 7U4e]A RAD EC 119
7194« 7de3A RAD  EC 15,3
7194e TJueir RAD  EC 15,8
7194w 7Tuw3B RAD £EC 13,2

--'.--.--.-...-.-‘..'-.ﬂ......'...'.--ﬂﬂﬁ.'......'ﬂ'@'...ﬂ.-."-'
MEAN . 13,5

{ 19%1,98])
STD, DEV, 1,0

( 227,P81)

LA A A A A A A d A A d A A A A d A A A 2 A LAl AT d d Al XA 2R A A AT XX YT ISP Y YT Y ¥

LA A A A A0 2 A X2 A A Al A2 Al A2 A A 22 A A A2 IR Al XA I A A XX R RS X 2 X X J

7194w Thwi A RAD £EC 1744
719u= 7632 RAD EC 17,4
7194w TowiB RAD EC 15,58
719dwe 76=38 RAD EC 18,9

-......'...---..--.-.Q-.-..-..-.’.---'-.-.'....ﬂ-..."’-..ﬂ---.-.
MEAN 17,2

( 2491,PS1)
S1D, DEV, 1ol

{ 190,P81)

(A2 A4 A0 2 A A2 A 4 d 2 2 2 22202 122 X2 2 12 Y X122 T X I Y YXRTYTSIYFITY YY)

LA A LA A d A L I d A LI 2 d L Pl 2 Y2 Y3 P Y AT Y Y YT YT YT YYYY Y Y

719ue 79=1A RAD  EC 19,6
7194e 7934 RAD  EC 15,6
7194% 79«13 RAD  EC | 15,7
7194« 79238 RAD  EC 13,8

-.-.-'-.'-.C--.--..ﬂ...-.---..‘.--.--....-'...-.....-..-.-..-....

ME AN 19,2

( 2201,P81)

STD. DEVQ .q
€ 137,P81)

C-14




TABLE C-2 (Continued)

.-..'..-..O.-Q-..‘.....-..--.-....--.w.-.'n.---.ﬂﬂ.-.-...'-...
SPECIMEN (IRIENTe [ )CAe DENSITY YOUNGS PERMe FRACw TENSILE
NUHHER ATTION  TION (MG/Mea3IMODULHS ANENT  TURFE STRENGTH
(GRa) SET  STRATIN (MPA)
(PCYY (PCT)

LA A A A A A R AR R AR ARSI ER AL Y R YR YT Y IYYTYI XY

719ue BOw{A RAD  F( 16,0
719de R0m3A RAD EC 13,06
7T19uw ApetR RAD EC 15,3
719um Hye3d NAD EC 15,9
-.-.--.-.--.--...Q........".-.'..-..-....-..-.-.--“-..QQQD'....
ME AN 19,2

( 2205,P81)

810, DEV, 141
( 158,P81)

LA A XA 2 4 XA A A A A4 X2 21 2Rl X2 R A2 X XY R AR YRR Y Y Y0 Y B ]

7{94e H2wiA RAD EC 17,
T194e B2m3A RAD £EC 10,7
7194= RPe{A RAD £C 19,7
7194 BRw3R RAD £C 15,4

.I.-..--------.-.--OQ.O..----.U...-..OD-....-...9wu'wn-ﬂ."’-..ﬂ.
MEAN lb.s

( 2358,PS1)

§TL, DEV, o8
( 117,P81)

YT T Y RIS IYY TR YA Y YIS R NSRS R RS LA R R S R 2 2 A 2.0 L2 0 2 2 J

(2 X X 2 2 A XXX 2 XA 2R LR R R X 2 X R 2 X2 R A 0 d 02 R XX X232 R Xy 2 X R X |

7194w Almtid RAD EC 1R, 4
7194w 83=34 RAD  EC 17,4
7194= B3iwiB RAD  EC 16,1
7194= 33«38 RAD  EC 1544

(I XX R L XX XX XIS NRRES RS R AR Y RS AR A AR YY Y LR R X X X 4
ME AN 16,9

{ 2445,PS81)
81D, DEV, 1.3

C 191,P81)

.U.U'D....-..I..ﬂ"-.'.'..--‘.ll--.'-....-'--bﬂ.--.......-..’-..

7194 85e14 RAD  EC 16,6
7194= 85«34 RAD EC ' 16,3
7194 85218 RAD  EC ‘ 15,2

7194w 3Se3B RAD EC ' 18,6
O-..--.Q..Il-'-'...-..--.-..-.-ﬁ-.ﬂﬂﬂ....'-.-.ﬂ'-ﬁlil-.ﬂﬂ..-'...-.
MEAN 1%,9
{ 230m,P81)

870, DeV, b
( 94,P81)

-....-.----.-"...‘.C.'.-.'--.B'-..-..-.-.....-.---.............-

C-15




TABLE C-2 (Continued)

...."..-----.....‘......-....--..----...-..-...-----'....-----
S8PECIMEN URJENTe LOCAe DENSTTY YUUNGS PERMe FiACe TENSILE
JUMBE R ATION  TIO~ (MG/4w#3)MODULUS ANENT  THRE  STRENGTH
(GPa) SEYT  STRAIN (MPA)
(PLTY (PCT)

..--.-.‘-Q..--.'...-.-....-.U...-..--'-.........-'-.-..-..ﬂ...

7194= HpelA KAD  EC 17,4

719ue Boela RAD  EC 19,1
7i94= Rpell RAD EC 18,3
7194= Bbe3R RAD  EC a7
E AN 17,4

( 2522,P81)
§TD, DEV 1,9

) ( 27¢,PS1)

LA A A A A A LA LA S A AL X2 A 2 A d X R AL XXX R XA XN E X B RN LN T ¥ Y P ¥ Fu gy Wy g

719Ue B7e1A RAD EC 12,9
7194w 87«34 RAD EC 13,¢
719u= A7e B RAD EC 17,14
7194w BT7e3R waD EC 13,1

mE AN ‘ 14,0

( 2n27,P81)

510, DEV, 2,1
( 308,P8])

719%U» ARet4s RAD Eer l1e,4
7194w HReJA RAD EC 18,7
719%«e= HKAmiH RAD EC 16,6
7194de BHe3R RAD EC 17,7

.....-.Q-‘..Q.-..'.'ﬂt..-C-..--..-.-‘.'---"-0‘--'.-.---.‘.-C.-'-
ME Aty 17.4

( 2517,P81)
§TDh, DEvV, 1.1

( 154,P81)

..Q.Q.-.....".-'.-'......'-------..-....-..’.....-..'..-...-..

7194e A9e1A RAD EC 14,9
7194e 8Q«3A RAD EC 13,9
719ue ARQe1l RAD EC 17,3
7194= 83938 RAD  EC 1748

.-.'D....-..--..-...---....-.-..-..-.--.--..'..-.--..'-C---..-...
ME AN 15,9

( 2308,P81)

STO. DEV ( 25%.pan)
. 4

'.'-.--.-.....‘---..--..-....--.DQ'.....-..-...-.-.......'..-.-..

C-16




TABLE C-2 (Continued)

..D-."..-.O.---'-.-.-----'-..‘l.--.O.-'..-ﬂQOD-.-.-.‘-.-.UOO..
SPECIMEN ORIJENTe L NCAe DENSITY YOUNGS PERMe FRACe TENSILE
NUMBER ATION TION (MG/Mex3IMODULUS ANENT  TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCTY (eCT)

LAA AL LA A4 J A A A A A A X A A XA Al RIS R R AR RN LA F Y LYY F F Ry YO Yy s

719%4= 9nel A RAD EC 17,8
719de S0e3A RAD £C 14,6
719u= Q=4 RAD EC 15,7
7194de J0e3R RAD £C 14,8

-ﬁ--..'...'..-.-..---....ﬂ.--'nO-..-...-..-.--Q....C‘-'ﬂ-.-.."-'
mMEAN 19,7

( 2277,R81)

s1D, NEV, 1,5
( 221,P81)

b A A A A A A AL A AL LA XS A XXX I XY XYY YR Y TY R L Y XY P R g gy g gepay g

----"U-.--ﬂ.-.ﬂﬂ.....'.......ﬂ.-.-I.-Q.O-.U..-...QB-ﬂ...ﬂ..‘.

7194e 9t{mlA WKAD EC 17,0
7194e 9{m3A RAD £C 12,4
7{94e 91eiR RAD EC 14,3
719w Qleld RAD EC 13,9

-D.QU'.---..--..-.---"---...-O--'.'-..-.'-.ﬂ.-'-.D.--QCUGQD-OQ-.
MEAN 14,5

( 2974,P81)

8§To, LEV, 2.0
( 287,P81)

-U-ﬂ.ﬂﬂﬂ.-..--..-......'......U......-..--’-----.Q...-...Q-‘...-.

[ E LT A2 X LA R XTI R YRR AR Y R X X2 X )

7194w Q2w A RAD EC 1R, 1
7T19uU=s 92234 RAD EC 17,2
7194w Q2e1R RAD ¢£C 13,2
7194e 92e3R R4D EC 14,9

LA A A L E A A R LA XA YA XL AR XY X2 AR X Y R RS AN YIS Y AR R Y X B 0 N N 3 8 ¥ J
MEAN 15.7

( 2283,PS8])

81D, DEV, ' 2,3
( 333,P81)

LA AL Ll DL AR 2 XL 2 A X2 AP 2 XYY YR AR R AN RS TF R0 N 2 )

LAA A A A L AL Z A AL XA DA XX X 22 2 2 XYY TR Y I YAl YT R Y Y Y Y Y rryy vy ¥

7194s QR=jA RAD EC 15,2
719Ue 9Be3JA KAD EC 16,0
7194= 98«18 RAD £EC 15,0
719ue 98=3R RAD  EC 18,5

-n-own-.w.--.-n---..-awn-----.n---.-goqq..'.--.--vu-...-au...-.--
MEAN 16,2

( 2349,P31)

S0, DEvV, 1.6
{ 236,P81)

c-17




TABLE C-2 (Continued)

A X 2 2 A X 2 2 X 2 X X 2 2222 X2 22 222X 1 XX 2 1 X Y3 R T R X XY Y YT Y Y YY ¥)
SPECIMEN (RIENTe LOCAe DENSITY YOUNGS PERMe FRACe TENSILE
NUMHER ATION  TION (MG/MewIIMODULUS ANENT  TURE STREAGTH
(GPa) SET STRAIN (MPA)
(PCTY)Y (PCT)

LA L A L X A XA L A X A XA A AT X A 2 X XA I3 2 2 X 3 X R R AT R RS Y ¥ 0y ¥

7194de1 Q0«1 A KAD EC 18,7
7194w 00e3a RAD EC 17,9
7194e100miR KAD EC 17,0
7194e100®3R RAD EC 18,1

Q.QQUI.0-.--.-..-....-..‘.-'--..-'..-.-.-.--.Q-D..---'-.Q.'..--.'
MEAN 18,1

( 2619,P81)
810, DEV, 5

( Tu P8I

LAA AL A A A A A4 AL L A d LA 22 d A A A ARl Il A A A2 ARl TR IR TR FYY I RY X 7 J

.--'--.’----.........-.-.-.-..'-'..-.-...---‘-C.......’...'.-.

7194ei04e1A RAD EC 17,4
7194w igdm3a RAD FC 16,5
7T1Q4u=} 1 GuwiA RAD EC 17,4
7194wi0de3’d RAD EC 17,1

-'----.Oﬂ-....-.-..-..--..---'.--....--.-....--..‘..'.B.........'
MEAN 17,0

( 2471,P81)
§TD, DEvV, W4

( &0,P81)

7194w107e1A RAD EC 16,7
71942107=3A RAD EC 1242
719u=107e18 RAD EC 18,3
7194=107e38 RAD EC 16,7

..--.-ﬂ-----ﬁ'-.ﬂﬂ"..ﬂ.-....'.-.-..-...--.-'-.-.-.-ﬂ'.-'........
MEAw 16,0

( 2318,P81)

$T0, DEV, 2,0
( 378,P81)

(22 23 T X2 X LAY AL R A XS 22 X2 X I3 3 X2 X A X2 A A 02 222 Xl X X2 XX 2 X A X 222}

7194w 0B8e1A RAD EC 15,3
7194w10Be34 RAD  EC 16,9
7194=108e18B RAD EC 17,0
7194=108=38 RAD  EC 17,6

LA E L L R 2 2.1 X3 A X2 2R R Id L X I 2 A 22 P12 X YRR 2 A 2 2 2 R XX R X RS I 2 2 2 0 X 2 J
MEAN 16,8

( 24du,PSI)

141
€ 153,P81)

c-18

870, DEV,




TABLE C-3
RADIAL TENSILE STRENGTH MEASUREMENTS: EXTRUSION LOT 482

Y XIS IYT XYY PR Y Y Y Y YIS RN NS Y YRR AR R R S R R A X 2 X 2 X 0 X% 4 J
SPECIMEN ORJENTe [OCAw DENSITY YOUNGS PERMe FRACe TENSILE
NUMRER ATION  TION (MG/Mee3IMONLLUS ANENT  TURE STRENGTH
{GPA) SET STRAIN (vPA)
(PCY) «(PCT)

(XX YT YR YRR AR R RN Y A XSRS AT X R R A 0 2 2 A R 4 R X N 2 X X N2 £ & N J

7194de 11=)A4 RAD EC 9,5
7194e j1e3a RAD eC 11,9
7T194= 11=18 RAD £C 12,3
71%4e {138 RAD EC 12,8

(XX I XYY R YT Y IR RN RSN NP R A XY R RSN RAS R F RN SR NES PN AR AR X R X J
ME AN 11,6

( 16R%,PS])
§Ti», DEV, 1,4

( 204,PS81)

(I I XTI PR ER ISR R I R R TR A2 R A0 AR R 2 2 2 f X 0 - 2 N -0 & 0 X J

L A2 LA XA R X2 Xl Al A X A R 2 X EXES NN S XL ALEEEY YL E X Y -0-2. 4 X 3 -0 ¥

7194 1SetA RAD EC 8,7
7194« |S5e3A RAD FC 18,9
71% e 1H=18 R&D £C 16,9
719de 538 40 £C 13,9

LA L L XA LA E X R A AR X A XA RS R A EREES R X 2 -0 R F 8 R 0 § 3 )

ME AN 13,9

( 2011,R81)
81D, NEV, 3,7

( 5¢9,P81)

LAA A A A A A A A X2 A A AR I X R YR XY FRS LA TR YRR Y X X ]

(T YY YT XYIIYS X RSSYY LR S XS SRR R R R O L2 X LA & -0 L 2 4 2 2 2 L 2 - & L A R R 2 J

7194e 21eid4 RAD Er 16,9
7194e 21«8A RAD EC 19,3
7194w 21«18 RAD EC 16,8
7194 2138 RAD EC 13,5

.--o-an-Q....-'-Q-..-Dﬂ.---D-..--..-D---.‘..Q.-_.w---’-ﬁﬂﬁﬂ--.--
ME AN 19,8

( 2265,P81)

8STD, DEV, . ( aéabPSI)
L ]

-‘.-"...i.-w--..-...-ﬂ0."-..ﬂ...'..wﬂ...-'....-.D--.'.-'--.'-.-

(XTI XTI XY X P YR YYR R NSRS YT XS S R R0 R A A 20 R A L A 0 R A L2 4 2

7194e 22e1A RAD  EC 17,0
7194= 22«34 RAD  EC _ 17,3
7194w 22=18 RaAD EC 17.5
7194w 22=38 KAD EC 18,6

(IR TN T YL FS YRR S RSN R R R A R Y 22 2 R 2 2 R 2 2 2 L X 2 0 X 0 J

ME AN 17,0

( 2465,P81)

STD‘ DEV' Iq
( 133,P81)

Cc-19




TABLE C-3 (Continued)

....-...--..Q.'..--D‘....-.......---..-----..-..--..-.”-.-.-.‘
SPECIMEN QDRIENT= LOCAe DENSITY YOUNGS PERMe FRA(» TENSILE
NUMBER ATION  TION (MG/Mex3IMODULUS ANENT  TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCTY  (PCT)

XY I X R R X RS R X R S X A R X2 X2 R XN ER A XERE YRR RO X0 21

719de 23«jA RAD £C 10,0
T194= 23w3d RAD EC 17,3
7194w 23e{R RAD EC 10.8
719ue 23m38 RAD  EC 12,8

( X F I XTI LR R R R 2 2 R 0 A N A R0 X XA X I X AL AR YRR YR S Y X X J
ME AN 13,2

{ 191p,P81)
ST, DEV, 3,0

( 439,PSI)

T19%uUe 25e1A RAD EC 13,8
7194% 25«34 RAD  EC 12,8
719u= 2513 RAD  EC 15,6
719d= 25«38 RAD EC 1.V

ME AN . 13,5

( 1962,P81)

sTo, LEv, 6

1,
( 226,P81)

(22 X L A X E R YR XIS X YRS SRR YRR XX X O X X 4

' TYII LI XTSI IR Y R RS AR R AR R R L R L 2 2 A4 A R 0 A 0 0 LA 0 2 2 2 0 A2 A2 XJ

7194« 27=14 RAD  EC 9,7
7194e 27=3A RAD  EC 17,1
7194w 27=1R RAD  EC 13,8
7T19ue 27«38 RAD  EC 1741

-O-.ﬂﬂ.ﬂﬂ-...-..-'Qﬂ...--..-Q-'-Q.-.-..O..---..'..'.CQQ.."H--.'-

AE AN 14,4

( 2093,PSI)
$70, DEV, 3.5

t $10,PSI)

Y I I YIRS FY RS2 RN SRR S YR 2 A D R R R A R 242 R 2 0 2 2 2 L 2

.'.‘.-......--.'---.-...-.....'..-"-....Q-..’.-.'.......',...

7{94ds 32=1A RAD gEc 13,1
7194= 32«34 RAD EC 8,3
7194w 32=18 RAD £EC 18,3
T194e 32e38 RAD EC 1047

-.'"-..-.Qﬂ--.ﬂ-'-.I"..Iﬂ'..."w.'...ﬂ.-......ﬂ...-DQ...-.....-.
ME AN 11,8

( 1717,P81)
$TD, DEV 3,0

870w PEV ¢ 439,P81)

C-20




TABLE C-3 (Continued)

-.--..'..C..'Q'..’O..I.--...-..-......-.....-....-...-...'Q.-.
SPECIMEN (QRIENTe L OCAw DENSITY YDUNGS PERMe FRACe TENSILE
NUMHE R ATIONM  TION (MG/Max3IMODULUS ANENT  TURE STRENGTH
(GPA) SET STRAIN (MPA)
(PCTY (PCT)

--.-....-.'.-.--...O.......-.QQ-..-.-.-‘..-.GQ-....."'...-.ﬂﬂ

719dwe 3JiUeid RAD £C 18,4
7194w 3umBA RAD EC 18,1
7194= 3l4=s13 RAD EC 15,2
7194» juedR RAD EC 17,6

-..'....-..C...Q----.....---.-ﬂ.‘ﬂ.---.-'..--..-..-.'..Q..‘-.-‘.-
AEAN 17,3

( 2512,P8])
8To, DEV, 1,9

( 214,P81)

---.-.-"...'.--'...'--.-...--0.-....-.-O'.'ﬂ.'."D.--'.U.D’..

7194 35«14 RAD  EC 16,9
71194e 35=34 RAD e£C 18,7
719ue 35e1d RAD  EC 16,9
7194e 3Seldr QaAD £C 18,0

ME Ay 17,6

( 29%3,P8])
8T, DEV, .9
C 131,P81)

7194 3pneiA RAD EC 12,6
71Q9de 36=34 RAD e 1245
7196w 3o=iH RAD EC 10,8
7194» 36=38 RAU EC t2,u

----..w--nnnooo-------.-‘n.-..o--.-.....-OUOQODUQQUUO..O-O..-.OD.
ME AN . 11,9

¢ 1733,PS81)
8§10, DEV, 1.1
. ( 1ed,PS8I)
bl A A el L L 2 A A I X Al A L Y Yy Y Y Y Y Y Y T

T194dms 4i=siA RAD EC 14,8
7190w 41e3d RAD EC 13,4
7194w Uiwi8 RAD EC 12,9
719Ue 4i=38 RAD £EC 14,7

.ou--.-w-o-.-.Q-------.--u--..u--.-.-w-.----.....----.--..-n-..-'
ME AN 13,9

( 2023,P81)

8TC, DEV, 9
{ 138,RP81)

C-21




TABLE C-3 (Continued)

Yy ryrryxy ey Y Y AT R YN YA A A IR XYY R Y QX
SPECIMEN ORIENTe LOCAe DENSITY YOUNGS PERMa FRACe  TENBILE
NUMRE R ATINON TION (MG/Ma#3IMODULUS ANENT TURE STRENGTH
(GPA) SET  §TRAIN (MPa)
(PLT)  (PCT)

Y Iy e xS XYY R R RN R AR N A R R R XA X2 2 2 3 8

719Ue UuwiA RAD EC 18,4
719ue d4els RAD EC 16,2
7194= Guwi1R RAD EC 1240
7194 Uudell RAD EC 16,9

YT I I EY TR YIRS RN YR R RE R N R R RN N 2 2 S 2 R R AR A SRR R NN XX F X J
ME AN 16,0

{ 2324,P81)
sto, OEV, g4

( 354,R81)

MYXIII XTSRS R NI LR R YRR R L R R 2 R R 2 R R 3 R 2 2 X 0 2

7194de uSeiA RAD EC 14,2
T194e uSe3A RAD EC 17,5
7T194e 4%e R RAD £EC 17,1
T13%U= 4S=33 RAD EC 18,0

LA LA A A X X A X2 X A A A2 XL X 2 0 L X X2 X AR RY AL AXN T X XA ASLE YT X YN Y N ¥ Y Y'Y ¥ ¥F¥ ¥
ME AN 16,7

( 2422,P381)
§Tn, DEV, 1,7

( 245,PS81!)

AL L A A A AR A A AR A A4 X Al A Al A2 Bl Xl R XYL R AR R Y Y Y Y Y Y Y Y 3 ]

719%Ue S0eiA RAD EC 19,1
Ti94e S50=34 RAD EC 15,3
7T1G4% HQe18 RAD EC 16,3
7194« 50=38 RAD eC 15,%

LA A A X A 2 AL A S A X 2 A d Al Al A XA A2 AL R R R A A Y I YRR RS Y Y YY I Y DY)
MEAN 15.5

( 2253,°P8])
§TD, DEV, -

(. 77.,P81)

LIS A LA 2 2 1 2 L A A Rl Al d A2 A2l XX XXX Y Y2 2 R R 23 P I XXX R YT X Y 2 }

7T194= HO0wiA RAD EC 18,0
7194e p0®3A RAD EC 13,1
719ue H0O=)IR RAD EC 11,7
7194= H0wid RAD EC 15,4

L P AL 22 X 2 R X2 A X2 2 X2 R 2 AN ARl XY RSN YT RS R R Y Y Y2 2 20 1" 0 3 ]
MEAN 14,5

{ 2109,P81)
81h, DEV, 2.8

( 404, ,PST)

Cc-22




TABLE C-3 (Continued)
LA L LA A L A 2 2 2 2 2 2 2 A X B A 2A 22 X2 d 2 2 1 1 X2 0 R X RY YL LIS PRI Y Y Y Y vy FY T
SPECIMEN RIENTe LiUCAe DENSITY YOUNGS PERMe FRACw TENSTILE
NiJMBER ATION  TION (MG/Me*3IMODULUS aNENT  TURE STRENGTH
“(GPA) SEY STRAN (MPA)
(PCTY  (PCT)

LA A A A AR A A A A d A Al Al AR XA A i d 2 Al A A X A2 A2 XA AL I LYY TR YY Y R 0 ¥

719Um H2=1A RAD EC 17.8
7194w 6234 RAD EC 12,9
71964® p2={R RAD EC 1647
7196m 62%38 RAD EC 18,v

....--‘.-...D..-..--...C.O.-.-.----I.O..-..--.-.--....--..’QCO..-
MEAN 1h,0

{ 2267 ,P81)

STD. CEv, col
( 311,P8])

(I X2 T XX T S XX RS2 AT A RS R AR R RISy X XX

719G 71etA RAD  EC 93
719de 71=34 RAD EC 6,9
7194w 71ein RAD EC 17,3
7194w 7T1a3R RAD £EC 1741

[ YYTERRE S XL XL LR RS A A TR Y R A2 T R Y X R R XY 2 0 2 X -0

MEAN 1240

( 1A34,P31)
8$TD, NEV, 5,6

( 777.,P81)

(LI 1 A2 2 2 X2 Y222 L R R T A2 A2 RS AL YIS RS2 S 2 2 2 X 0 X 2 )

(T XTI Y XY YR LR LR R A AR L R 222 R 2 Ad 42 X2 2 0 0 2 X 2 02 X 2 2 X )

7194e 77=1A RAD EC 13,6
7194e 7734 RAD  EC 14,8
7194= 77®1R RAD FC 14,2
7194w 77w38 RAD EC 13,3

YT YIS REY R RS Y RSN R R R S SN RENNR SR RN R 2RSSR XS I X0 N X2 2 2 2 2 3 J
MEAN 14,0

( 2028,P81)
STD‘ nEV. .b

( 91,P81)

-C-.'-.--Q........I.'Uﬂ--l-'.-'ﬂ'....D..--..-...'--’...-...’-.-

7194e B1wjA RAD EC 15,9
7194= 8134 RAD  EC 14,8
7194~ 81=18 RAD EC 13,3
7194« B1e3R RAD EC 16,0

Y L L YT Y I Y IS Y LA T Y YA IR AR R R R RS L LA A L A A2 Al A Al Al A b A

ME AN 15.1

( 2196,P81)

STD. DEVo 1.“
( 05,P81)

C-23




TABLE C-3 (Continued)

(T T I X XX XA XX R XY R 2 2 22X P2 XY 3 2 2 2 X RT3 XA YR YR I YRYYE T Y XX
SPECIMEN (RIENTes | QCAe DENSITY YOUNGS PERMe FRACe TENSILE
NUMKBER ATION  TION (MG/Maw3)IMUDULUS ANENT  YURE STRENGTH
(GPA) SEY STRAIN {MPA)
(PCTY (PCT)

([ X3 1 LAY YRR N AR RS AR YR 2 X R 2R EA A RN Y I XYY Y I XL}

719de 93«iA RAD EC 16,9
7194de 93mTA RAD EC 17,4
7194e 93=1R RaD EC 15,6
7190w 93m33 RAD EC 18,3

.'--..'..-.Qﬁ-.-.-.0.0---ﬁ..-...-.-.-..-.....-.--Q.-D‘.-,....'.--
ME AN 17,0

( 2471,P81)

§Tp, DEV, 14
( 163,P81)

LA A AL A A Al A2 A A 2 Al A4 A A Bl A L R A 0 R Y R AT X T T Y X B R g e

7T194e 95w A KAD EC 13,9
7194e 95w 3A RAD EC 13,2
719ue 9he1 8B RAD EC 16.7
7134= 95«38 RAD EC 12,0

--.-..---..ﬂ.-..--'-.--..-----'--.....ﬂ...-.....ﬁ..---..--..--..Q
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TABLE C-3 (Continued)
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TABLE C-4
SUMMARY OF RADIAL STRENGTH DATA FOR EXTRUSION LOT 472

Strength Strength
GA Log Number | (Mean of 4 Specimens) |GA Log Number | (Mean of 4 Specimens)
(7194~) (MPa) (7194~) (MPa)
16 16.5 55 16.3
20 17.1 75 16.5
26 17.1 78 16.1
29 15.3 84 16.0
40 15.6 94 17.4
42 16.9 96 17.0
46 16.9 105 14.9




TABLE

C-5

SUMMARY OF RADIAL STRENGTH DATA FOR -EXTRUSION LOT 478

Strength Strength
GA Log Number | (Mean of 4 Specimens) | GA Log Number |{(Mean of 4 Specimens)
(7194~ (MPa) (7194~ (MPa)
12 17.1 64 18.4
13 17.3 65 17.6
14 17.1 66 16.7
17 15.6 67 18.3
18 14.5 68 17.8
19 15.5 69 17.1
24 14.1 70 16.7
28 16.3 72 16.4
30 17.2 73 15.9
31 16.9 74 13.5
33 14.1 76 17.2
37 15.6 79 15.2
38 16.5 80 15.2
39 17.7 82 16.3
43 16.8 83 16.9
47 16.1 85 15.9
48 17.0 86 17.4
49 16.5 87 14.0
51 17.4 88 17.4
52 16.2 89 15.9
53 14.6 90 15.7
54 16.9 91 14.3
56 15.8 92 15.7
57 16.7 98 16,2
58 16.7 100 18.1
59 14.2 104 17.0
61 16.9 107 16.0
63 16.3 108 16.8




TABLE C-6
SUMMARY OF RADIAL STRENGTH DATA FOR EXTRUSION LOT 482

Strength Strength
GA Log Number | (Mean of 4 Specimens) | GA Log Number |[(Mean of 4 Specimens)
(7194~ (MPa) (7194~ (MPa)
11 11.6 50 15.5
15 13.9 60 14.5
21 15.6 62 15.6
22 17.0 71 12.6
23 13.2 77 14.0
25 13.5 81 15.1
27 14.4 93 17.0
32 11.8 95 14.1
34 17.3 97 12.5
35 17.6 99 14.0
36 1.9 101 11.5
41 13.9 102 13.5
44 16.0 103 14.0
45 16.7 106 16.5
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