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INTRODUCTION

This is the final in a series of reports on Near Threshold Fatigue
Crack Propagation in Pipeline Steels in High Pressure Environments.

OBJECTIVES

The objective of the program was to determine the level of threshold
stress intensity for fatigue crack growth rate behavior in a high strength low
al]oy.(HSLA) X60 pipeline-type steel. Complete results have been generated
for gaseous hydrogen at ambient pressure, laboratory air at ambient pressure
and approximately 60% relative humidity as well as vacuum of 6.7 x 10-5 ra
(<5 x 10-7 torr) at R-ratios = Knin/Xmax ©f 0.1, 0.5 and 0.8. A concurrent
part of the program was to determine fatigue crack growth rate behavior in
gaseous hydrogen, methane, and methane plus 10 percent hydrogen at 6.89 MPa
(1000 psi).

APPROACH

Material and Specimen Design

Material for use in the program was procurred from Kaiser Steel
Corporation in the form of a 1 mx 1 mx 2 am (~3 ft x 3 ft x 0.75 inch) thick
ptate. The steel conformed to the requirements of API-5LX-60 high strength
Tow alloy steel (HSLA) and had the composition given in Table 1. Fatigue
crack growth specimens of the design shown in Fig. 1 were machined from the
plate in the LT direction. Monotonic tension and low cycle fatigue specimens
of the design shown in Fig. 2 were also machined from the plate in both the
longitudinal and transverse directions. Metallography of samples of the plate
revealed a fine, equiaxed grain structure ~10 um in diameter with "banded"
ferrite.
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Experimental Procedure

In order to monitor crack growth rates at near threshold stress
intensity levels (operationally defined as the stress intensity level at a
growth rate of 10-6 mm/cycle (4 x 10-7 in/cycle), a D.C. electrical potential
system was constructed. Such a crack monitoring system involves a very stable
D.C. power supply, current leads mounted to the front face of the fatigue
crack propagation (FCP) samples, a set of voltage probes matching the test
material composition and a high gain amplifier/digital nanovoltmeter. With
such a crack monitoring technique, accuracies of at least 0.1 mm (0.004 inches
on absolute crack length are attainable.

To perform the threshold stress intensity level tests, the fatigue
crack propagation (FCP) specimens were electrically insulated from the clevis-
type gripping system with a set of 6-6 nylon washers and the current leads
were securely screwed in place. Voltage leads were secured a priori to the
front face of the FCP specimens by spot welding. All testing, including
monotonic¢ tension and .strain-controlled fatigue tests, was performed in a
140 MPa (20 kip) electrohydraulic closed loop test machine. The test
procedure for determining the threshold stress intensity levels was in
conformance with ASTM E647-78T.

Special precautions were taken to establish the environments in the
case of the vacuum and hydrogen FCP-threshold tests. In the case of the
vacuum tests, the test chamber, shown in Fig. 3, was first evacuated with a
mechanical roughing pump and back-flushed with ultra-pure argon gas., This
procedure was repeated three times. The chamber was then mechanically pumped
and diffusion pumped for at least twenty four hours to estabiish the test
vacuum of 1.33 x 10~4 Pa (<10‘6 torr), typically 4 x 10-5 Pa (3 x 10-7 torr)
as well as equilibration of the electrical potential crack monitoring system.

In the case of the hydrogen environment, he same pump/purge with
ultra-pure argon procedure was performed. The test chamber, while being
pumped with the mechanical pump, was filled with ultrapure gaseous hydrogen
that was first filtered through an oil/water filter, an oxygen filter and an
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LNy cold trap. This procedure was repeated at least three times to establish.
the test environment for all hydrogen tests.

RESULTS

Ambient Pressure Tests

Monotonic Tension and Low Cycle Fatigue

The monotonic and cyclic stress/strain curves for this steel are
shown in Fig, 4. Note that the curves are presented for the longitudinal
specimens because no significant difference was apparent from the transverse
specimen monotonic results. The cyclic stress/strain curve shown in Fig. 4
was obtained-from companion specimen, constant strain amplitude fatigue tests,
the results of which are given in Table 2. All monotonic tension and fatigue
tests were conducted in a laboratory air environment. [t is apparent that
cyclic strain softening* occurs at strains less than approximately 0.0045
while cyclic strain hardening occurs at greater strains.

The strain-life fatique curves obtained from the companion specimen
tests are shown in Figs. 5 and 6, respectively, for the longitudinal and
transverse rolling directions. Table 3 gives both the monotonic material
property data as well as the fatigue property data obtained from these
tests.

For comparison to the present results, Table 4 and Fig. 7 show
similar data as well as cyclic and strain-life curves for another high
strength low alloy (HSLA) steel of approximately comparable hardness. For all
practical purposes, the X60 pipeline steel behaves as anticipated and is not
unlike similar HSLA steels of comparable hardness.

*The stress required to enforce the strain is less compared to the monotonic
response,
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Threshold Stress Intensity Levels

Table 5 gives the results of threshold stress intensity ranges, At
for X60 pipeline-type steel in vacuum 4 x 10-5 Pa (3 x 10-7 torr), air
(1 x 10°3 Pa) and gaseous hydrogen (1 x 10-3 Pa) for R-ratios of 0.1, 0.5 and
0.8. Complete piots of da/dN vs AK are shown in the Appendix as are complete
tabular results of each test. For convenience, tabs with test environment and
R-ratio are provided.

Figure 8 shows a piot of threshold stress intensity range, aKyp, vs
R-ratio = Kpipn/Kpax Of all test results, including three generated at M.I.T.
as companion tests.* Note that at low R-ratios there is an obvious decrease
in AKyp from vacuum to air to hydrogen., At intermediate R-ratios (approxi-
mately 0.5) there is a decrease in AKth from vacuum to air and hydrogen. Far
practical purposes, the hydrogen and air results are the same. Finally note,
at high R-ratios (0.8) that there is again a decrease in aKyn, in air and
hydrogen as compared with vacuum but as at R = 0.5 the air and hydrogen

threshold stress intensity range are essentially the same.
AK
th

A replot of these data as K =TT, Vs R-ratio is shown in

Fige 9. Table 6 gives the values oftzg:i;ax at the various R-ratios in the
three environments. Note that Kth,max remains constant as the R-ratio
increases to approximately 0.5. Above R = 0.5, Kth,max increases abruptly
approaching in the limit Ko, = Keritical s 1hese trends for this moderately
Tow strength steel are consistent with previously published results and are

explained in the Discussion section as follows.

*Prof, R, UO. Ritchie, Mass. Inst. Tech,, Dept. of Material Science, acted as
consul tant on this project. S. Suresh supplied the test results. Both are
presently with University of California, Dept. of Material Science, Berkeley,
Calif,
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High Pressure Tests

Three threshold tests were performed by Rocketdyne Division at the
Santa Susana Field Laboratory. The first test was performed to check test
equipment. Both the potential drop measurement system and the high pressure
chamber performed with no apparent problems. The second test was performed at
R =0.11in 6.89 MPa (1000 psi) hydrogen. Analysis of results from this test
gave an unexpectedly high threshold value approximately 1.3 times greater than
the value in an air environment. Close examination of the system revealed
that the high pressure, teflon sliding seals on the hydraulic actuator pro-
duced a frictional force in excess of 140 kg (3000 1bs). As a result, fric-
tional forces were greater than specimen loads particutarly near threshold
levels, Further examination showed that the frictional loads also varied with
time as well as in a non-repeatable fashion from seal to seal. Several
di fferent seal materials were installed in order to rectify the problem of
seal extrusion at the relatively high test frequencies (i.e., 30 Hz). Even
seals made of Vespel, a graphite impregnated polyimide that exhibited plastic
set, exerted an unpredictable frictional 1oad that varied with time. A final
attempt was made to replace sliding pressure seals with high pressure
bellows. Many manufacturers were contacted and bellows were ordered with
Corporate funds. A third tests was performed in the interim period to ascer-
tain if the test results could be adjusted as a function of time varying
frictional forces. Loads were adjusted as a function of time on a test at
R =0.11in 6.89 MPa (1000 psi) hydrogen. As the test progressed, the friction
loads decreased in addition to the intentional decrease in machine loads. The
decrease in frictional loads (i.e., an increase in specimen loads) offset the
decrease in machine loads and the crack growth rate remained steady. A plot
of crack growth rate versus stress intensity range is shown in Fig., 10. At
low values of AK, the growth rate in hydrogen deviates from expected threshold
type behavior due to the decreased frictional loads. If, however, the curve
is extrapolated (dashed line in figure) to lower growth rates the hypothetical
threshold stress intensity range is 2 MPa vm (5.5 ksi vin). This value is
approximately that expected in a valid high pressure hydrogen test. Although

5
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this procedure allows one to surmise a "reasonable" threshold stress intensity
range, it is not the recommended procedure because of the potential for large
errors.

All high pressure sliding seals were eventually replaced with bellows
and the test system was checked. This, however, occurred long after contract
funds were exhausted., The system has been eﬁployed subsequently with success
for threshold testing of turbine material used in the Space Shuttle Main
Engine.

DISCUSSION

- From the results presented, Fig. 8, it is apparent that at mid and
high R-ratios (i.e., 0.5 and 0.8), where plasticity-induced crack closure and
fretting oxidation mechanisms are essentially absent, there is little differ-
ences between the values of threshold stress intensity range, AKyn, for X60
pipeline steel determined in ambient air and gaseous hydrogen. Conversely, at
low R-ratios (i.e., R = 0.1), where closure and fretting oxidation are preva-
lent, the threshold stress intensity range in ambient humidity air is greater
than that for.gaseous hydrogen. At all R-ratios, both the air and hydrogen
threshold stress intensity ranges are less than those gathered in the vacuum
environment,

The present results are compatible with results of Suresh, et al (1),
for an ASTM A542 Class 2 and 3 (2-1/4 Cr-1 Mo) steel of similar cyclic yield
strength to the X60. For a bainitic microstructure, they observed at R = 0.05
that the value of aKyp in dry Hy was 5.2 MPa v/m (4.7 ksi /7n) compared with
7.7 MPa vm (7.0 ksi /in) in moist air, an increase of 32%. Also similar to
the present results, Suresh, et al. found that at R = 0.75 the value of AK¢h
in moist air was 3.2 MPa /m (2.9 ksi /Tn) and 3.3 MPa v/m (30 ksi vin) in dry
Ho. Thus, there is a marked acceleration of near-threshold growth rates in Hop
environments at low R-ratios while at high R-ratios H2 appears to have little
influence on crack growth rates in comparison with air environment results,

6
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Figure 11 shows results of yet additional tests on SA516 70 pipeline steel
(2). Note in this figure that at low R-ratios and high R-ratios, the behavior
of this high strength Tow alloy steel is exactly the same as the present X60
pipeline steel results.

In the study by Suresh, et al,, results were also shown for a norma-
lized bainitic/ferritic, 2-1/4Cr-1Mo steel with a yield strength of 769 MPa
(112 ksi) fatigued in a dry helium atmosphere. Threshold stress intensity
ranges at R = 0.05 were 7.1 MPa y/m (6.5 ksi yin) for the moist air environment
and 4.9 MPa /m (4.5 ksi /7n) in the dry helium environment, a decrease of
31%. However, at an R-ratio of 0.75, the threshold stress intensity range was
2.8 MPa vm (2.5 ksi vTn) and 2.7 MPa ym (2.5 ksi v/in) in moist air and dry
helium, respectively. This is precisely the same trend in behavior exhibited
in laboratory air and dry hydrogen. Conventional hydrogen embrittlement
effects would therefore appear minimal in comparison to other controlling
mechanisms in lower strength steels., Such behavior appears explainable in
terms of oxide induced crack closure, a model proposed by Ritchie, et al. (3)
and Stewart (R4). In "plasticity induced closure," the crack tip of the
material being fatigued is plastically deformed. Because of the constraint of
the surrounding elastic¢ material, some closure of crack surfaces can occur at
positive R-ratios. If the crack remains partially closed the effective stress
intensity range, aKqff, 15 reduced by the amount of the closure stress
intensity, Kg (i.e., AKgfs = Kmax‘KCI)' But, as the R-ratio is increased,
the crack will remain open for a larger portion of the cycle and the effect of
plasticity induced closure diminishes., Similarly, in an oxidizing atmosphere,
such -closure at low R-ratios can provide a mechanism for enhancement of corro-
sion devices within the crack due to repeated breaking/compaction of the
oxide. At high R-ratios such fretting/oxidation mechanisms are absent. As a
consequence, at the low R-ratios the excess debris formed will further reduce
the threshold stress intensity range because of an "earlier" contact between
the cracked surfaces (i.e., Koy increases thereby reducing aKq¢g).

7
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Al though each vacuum threshold stress intensity level is greater than
that of air at all R-ratios, the vacuum test results of X60 pipeline steel
indicate a pronounced R-ratio effect (i.e., aK¢p decreases monotonically with
increase R). This behavior in aK¢, decreasing with R-ratio is in contrast to
resul ts observed by Cooke, et al, (R5) for a medium strength, Sy = 1275 MPa
(185 ksi), En 24 steel for which AKth remained independent of R-ratio. In the
test by Cooke, et al., fatigue precracking was done in air and tests were
performed "in vacuo" at a frequency of 100 Hz. There is mention in their test
technique that a conventional rotary backing pump, an all diffusion pump and
an LNy cold trap were employed to produce a vacuum of better‘than 1.33 x 10'3 Pa
(l()"5 torr)., This, they considered, adequate "for removal of agressive envi-
ronmental constituents.” Perhaps the difference in the two results lies prin-
cipally in the establishment of "a vacuum." As may be recalled, the present
results for X60 pipeline steel were generated "in vacug” by backflushing with
ultrapure argon, According to Ritchie (6), the typical impurity content of
argon is approximately 20-50 ppm water vapor with oxygen, nitrogen and hydro-
gen being of lesser quantity. This could result in a partial pressure of
water vapor constituting a poor vacuum, thus contributing to possible oxide
formation.
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Composition of Plate, Weight Percent

Table 1

Mn

Si
Cr

i

0.147
1.400
0.008
0.012
0.255
0.008
0.240

Va
Cu
Nb
Al
Co
Mg
Ca

0.006
0.049
0.047
0.029
0.014
0.003
0.010
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Strain-Life Results for X60 Steel

Table 2

Transverse and lLongitudinal Specimens

SC5230.17FR

Transverse Specimens

Strain , Steady-State Elastic Plastic
Spec. No. Amplitude, ‘Reversals to Stress, ¢ Strain Strain
Ae/2 Failure, 2N¢ MPa (ksi) eq=0/E ep=e-o/E
X60-T1 0.010 1,484 465.4 (67.5) 0.00225 0.00775
X60-T2 0.005 8.760 396.5 (57.5) 0.00192 0.00308
X60-T3 0.003 34,750 344.7 (50.0) 0.00167 0.00133
X60-T4 0.002 174,160 310.3 (45.0) 0.00150 0.00050
Longitudinal Specimens
X60-L1 0.010 2,126 473.7 (68.7) 0.00229 0.00771
X60-L2 0.005 12,048 405.4 (58.8) 0.00196 0.00304
X60-L3 0.003 67,340 351.6 (51.0) 0.00170 0.00130
X60-L4 0.002 299,460 317.2 (46.0) 0.00150 0.00050
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Table 3

Monotonic and Cyclic Material Property Data
For X60 Pipeline Steel

Monotonic Properties

Brinell Hardness = 190 HB

Mod. of Elast., E = 206.8 x 103 MPa (30 x 103 ksi)
Yield Strength, 0.2% S = 386.1 MPa (56 ksi)

Ultimate Strength, S, = 551.6 MPa (80 ksi)

Red. in Area, % RA = 65.9

True Fract. Duct., ef = 1.08

True Fract. Strength, of = 973.5 MPa (141.2 ksi)
(corrected for necking)

Strain Hardening Exp. n = 0.15

Strength Coeff., K = 896.3 MPa (130 ksi)

Cyclic Properties (Long./Trans.)

Yield Strength, 0.2% Sy' = 368.9/368.9 MPa (53.5/53.5 ksi)
Fatigue Strength Coeff., of' = 868.7/806.7 MPa (126/117 ksi)
Fatigue Ductility Coeff., ¢ = 0.54/0.49
Fatique Strength Exp., b = -0.085/-0.080
Fatique Ductility Exp., ¢ = 0.55/-0.57
Transition Fatique Life, 2Ny = 3.4 x 104/2.0 x 104 rev's
Strain Hardening Exp. n' = 0,146
Strength Coeff., o¢' = 903.2 MPa (131 ksi)

12
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Material:
Condition:
Test Cond.

c

Table 4

Material Property Data Sheet

Gainex*

SC5230.17FR

Hot rolled, 3.56 mm (0.140") sheet (150 HB)

: Room Tgmp.

Monotonic Properties (Long./Trans.)

Mod. of Elast., E

Yield Strength, 0.2% Sy
Ultimate Strength, S,
Red. in Area, % RA

True Frac. Strength, ¢
True Frac. Ductility, ef
Strain Hard, Exp. n

201.3 x 103 MPa (29.2 x 103 ksi)

393.0/399.9 MpPa
510.2/530.

64/58

813.6/806.

1.02/0.86
0.20

Cyclic Properties (Long./Trans.)

Yield Strength, 0.2% Sy'
Strain Hard. Exp., n'
Strength Coeff,, X'

Fatigue Strength Coeff., of'
Fatigue Ductility Coeff., ef'
Fatigue Strength Exp., b
Fatigue Ductility Exp., ¢
Transition Fat. Life, 2Ny

376.5 MPa
0.11
786.0 MPa
806.7 MPa
0.86
-0.071
-0.65

1.3 x 104

Composition (w/o)

Mn P S Si

Ni Cr

(57/58 ksi)
9 MPa (74/77 ksi)

7 MPa (118/117 ksi)

(54.58 ksi)

(114 ksi)
(117 ksi)

rev,

Mo N

0.16 0.90 0.038 0.027 0.04 0.10 0.01 0.01 0.01 0.017

*Trade Name of Armco Steel
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Threshold Stress Intensity Range, aK¢p of
X60 Pipeline type Steel (LT Orientation)

Table 5

SC5230.17FR

Env.,
R Vacuum Air Hydrogen
6.7 x 1075 Ppa 1 x 105 Pa 1 x 103 Pa
10.2 MPa v/m_ 7.9 MPa /m_ 5.6 MPa vm_
0.1 (9.3 ksi vin) (7.2 ksi v¥in) (5.2 ksi ¥in)
Spec. No. X60-13 Spec. No. X60-05% Spec. No. X60-24
. 6.1 3.1 3.7
0.5 (5.6) (2.8) (3.4)
X60-14 X60-04 X60-26
6.6 2.5 3.3
0.8 (6.1) (2.3) (3.0)
X60-22 X60-06 X60-23

14
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Table 6

Kth,max Values for X60 Pipeline Type Steel
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8K¢h
Ken,max = 01— d
Env,
R Vacuum Air Hydrogen
6.7 x 1075 1 x 105 Pa 1 x 105 Pa
0.1 11.3 MPa /m 8.8 MPa y/m 6.2 MPa /m
: (10.3 ksi /in) (8.0 ksi ¥In) (5.7 ksi /In)
0.5 12.2 6.2 7.4
) (11.2) (5.6) (6.8)
0.8 33.0 12.5 16.5
(30.5) (11.5) (15.0)

15
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Fig. 1  Fatigue crack growth specimen,
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Fig. 4 Monotonic and cyclic stress-strain curves for X60 pipeline steel.
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STRAIN AMPLITUDE, Ae/2
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SC81-15132
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Fig. 5 Strain-life curve for X60 pipeline steel (longitudinal).
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SC81-15133
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Fig. 6 Strain-life curve for X60 pipeline steel (transverse).
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STRESS, MPa
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Fig. 7 Monotonic, cyclic and strain-life curves for Gainex* steel.
*Trade name of Armco steel.
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Fig. 8 Threshold stress intensity range vs R-ratio for X60 pipeline steel.
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-
—
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Fig. 10 da/dN vs AK at high pressure for X60 pipeline steel.
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Fig. 11 da/dN vs aK for a Grade 70 pipeline steel.
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SPECIMEN MO.: X68-13

DIMEHSION (INCH) B = .5 W= 2
cH = 2.4 H(H» = 7
R-EATID = 1 @ 35 HZ
TEST EMUIROMMEMT : UACUUM
‘DATA FILE : #6@13 G.0. NUMBER: 5239
18-JUHE-1930
0BS. HO.  DELTA-M CRACK, LENGTH P--HAX DELTA-A
CIHCH? CKIPS) CIHCH)
1 1 . BUAGOE +06 A7S 1.2 055
& 1. 0BOBOE +06 181 i 5. BAGBHE~Q3
3 1 CO8O0E+07 19 .5 2. 0UaEBE-032
4 Z . BORBOE+06 -t | @35
9 1. 980B0E +66 &2 i 867
& SE00006 . 334 i B4z
v 239000 .36 ! -B2¢
3 150000 . 375 1 015
3 156006 333 1 .ale
189 15000606 413 | .82
11 150000 . 435 i 022
12 -1866000 451 i .01
13 75600 . 466 1 . 815
14 758080 . 486 i 819
15 S6000 .9 | .814
16 560000 .9195 i . 815
17 56000 932 | .018
18 56000 . 936 i . 924
19 25000 .371 1 .015
4 25000 . 968 1 .01?7

"0€¢8IS

a3/t



0¢

20000
156000
150008
156000
15600
16000
16600
9660

9600

56008

. 604
.619
€35
633
678
695
2

733
A9

P67

Doy Juck Bt ke s b Pk o s ek

.B15
0135
817
.0z

823
817
.B23
613
817
813

44/1°0€283S



g

¥k SECAHT METHOD 4%
SPECIMEN HUMBER: R6B-13

DIMENSIOH (THCH>: B=.5 W=2
cH = 2.4 ACHY = .7

R-RATIO = | @ 35 HZ.

TEST EHUIROHMEHT: LACUUM

DATA FILE : Re013 G.0. HUMBER: 5226
0BS.  DELTA-N DELTH-A A DELTA-K DaA-DH

HUMBER ¢ THCH> CINCHY>  ESI3SORTCIMCH) THCH-CYYCLE

1 1.00000E+06 . G55 . 647 11.844 5.54450E-0x
2 1.0PBO0E+06 6. 6ADBOE-03 378 16.294 E. B3700E-12
3 1.9006060E+Q7 9 QVOEBE-62 .S85 9.361 8. 98300E- 16
4 2. 00u00E+As 025 .90?¢ 16223 L. 74836E-0e
3 1.90000C+86 667 958 11.546 J.52963E-0a
& 58060600 842 1.813 12.543 8. 41350E-05
I 250000 @26 1. 647 13.235 1. 92260E-07
8 156000 815 1. 067 13 €37 1.03267E-B7
3 150800 .816 1.684 14 673 1.18514E~v¢
10 156006 .82 1.192 14.534 1.33373E-a7
i1 150000 . 822 1.124 13.081 1 . 47837E-07
12 169906 .816 1.143 15.614 1.64940E-a7
13 75000 015 1.159 16.669 1 .97686E-07
14 750060 .819 1.17€ 16.593 2. 984060E 07
15 20006 .014 1.193 17.131 2. 77420E-G7
16 0086 015 i1.207 17.627 3.05579E-a7
17 20000 .18 i1.224 18.217 3.52440E-07
18 900060 .824 1.244 19.685 4.709406E-07
19 25000 .015 1.264 19.759 6.05246E-07
20 25000 .817 1.28 20.51 6.94282E-07

44/ 170€25IS
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28000
15600
15660
158080
150606
168600
166606
@00

2800

5000

e e
| vd et et L e A N S
WL~ ~NUon
Lad bt X s

. 296
311
. 327
. 345
. 366
. 387
. 408
427
442
459

(ad G D 1) # bt ot e (Y =]

. 66000E-07
. 83736E-67
. 18226E-DE
. 2B260E-BE
. 5544 7E-BE.
P33 BE-0E
.49431E-0¢
. B7A79E-B6
. 34840E 05,
. 31646E-9€
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E-98

E-89

E SPECIMEN HO.: $60-13
N k¥ SECAMT METHOD #X%#% 4
) S | @ 35 HZ - 4

UacuuM f‘
3 .
o #‘:4:
e
- 4
C ¥
i ¥
3 "
T-
3 4
l

1 L L.l 1 1111 1 1 L 111
09 E 01 E 8z
DELTA-K -~ KSIXSORTCINCH)
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SPECIMEN MO. - X60-13

DIMEHSION (METER )>: B = .0127 W
¢H = 86896 ACH>

R-RATIO = 1 @ 35 HZ. -

TEST EHUIROMMENT : URCUUM

DATA FILE : #&Bi13 G.0. HUMBER: 5230

15-JUNE-1386

. 8503
-.B1773

H

0SS . HO. DEL.TA-H CRACK. LENGTH o § (27 DELTA-R
' (MM CHEWTOMS ) MM
1 1 . BOPADE +B% 4 445 s X 723 1.495
2 1. 668Q0E+0S 4 529 4444 153
3 1.66REBE+G? 4.222 3396 224
4 2. BReANE+6 5. 7211 4440 Bes
5 1 . SOGABE+0E 7. 414 4449 1 793
& [590000 5.483 444@a 1 659
7 250600 9132 4444 649
6 1560009 9.952¢ 4442 L3533
g 1560060 9 377 444p 452
15 150000 16.4a5 44408 .563
11 1506000 11 649 4:440 563
12 1906069 11 .4¢8 4440 419
13 750006 11 244 44443 377
14 756060 12 236 4440 . 492
15 56060 12 €69 4440 . 352
16 S80060 13.677 4446 . 388
1? 59000 13.524 4440 .448
18 S9000 14.123 4440 .998
19 - 25000 14 507 4440 . 384
20 25000 14 .948 4440 .441

44/ 170€253S



¢

20060
15000
15606
15600
15000
1 ©93@0
19680
5000
5900
5600

e e ks P i i P st b et
'.DWQQ‘J“JG\O}U!U!

4440
4446
4440
4446
4440
444p
4440
4440
4440
4449

. 383
.37€

- 496
592

634
. 328
. 425
447
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E-83

E-05

E-07

E-63
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S
mg

SFECIMEH NOJ.

HB50-13

#43 :ECHHT METQO (22

MPAXSERT(METER

F! ® 33 HZ
l lgr ) IIJM
=
N
" X
" N
3
-
N %
E' i T N N B BN IS 1 L 14 11
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LE

0bS.
HUMBER

WO NN UL G Fo e

¥k¥ SECAHT METHOD #4#
SPECIMEH HUMBER: Xé&@-173

DIMEHMSTION (HMETER »: B = .a127
ZH = .0€896
R-RATIO = .1 # 35 H2.
TEST EMUIROMMEMT : UACUUM
DATA FILE : »e013 L.0.
DELTA-N DELTA-A (3]
CMM > MO
1 80Q00E+86 1 .40% 21.521
1 . oaanE+96 . 153 22 30z
1 6000BE+DY 224 22 .49
2 BDOOBE+OE | 883 23 9497
1 906006E+0r 1 .703 24 34z
506800 1.0€69 25 728
256000 643 26 587
156669 . 393 27 143
156000 . 452 e7 531
150060 508 v s a1l
150006 963 2a $47
1660060 419 29.033
75009 . 377 29 436
75000 .492 25.87
506006 .352 30 253
S0000 . 388 30.6€63
560600 .448 31 .681
50000 - .9598 31.603
25600 . 384 32.095
25000 .441 32.50?7

W

CACHD

4

. 8505
g1772

HUMBER: %5233

DEL Ta-K

Voot pome g e Peen s (it et P famie s

Syonann &E.\SPQ'-‘Q'-‘TO

MPAYSORTCHMETER
. 991

907
26T
TE3S
.6638

e

LA

.91el
912
4354
3417
. 94069
12.
. 6245
1952
. 7891
. 3335
.9811
.8448
. 7156
. 4935

1252

DA-DH

CHM-CYOLE 5

---m-uumcz&wuummmso L e

. 46830E -3¢
,53’4HE 37

2302 7E 05

_44145F -Q7
I 2% 26F 67
13785606
s Il 165/ 35 13
LB2&97E -9
.B1024E-0¢,
C38763E -4
L PS6E33E-0E
18947E-96
.B2187E-a6
.5633€E-D6
.B4647E-06
7617 1E-B6
.95197E-B6
.19619E-0S
.93731E-65
. 76348E-05
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20060
15600
15600
15600
15600
160609
10600
95060

36066

3660

. Ja9

. 376

.496
L9232

634
328
425
. 447

922
. 305
. 782
.16
.78
. e
738
&3
615
.051

PRI P
NEOGU S W

3287
1432
8423
1491
15734
G469
2221
3607
7457

.4751

TN B LR N =

. 94564E-05
.5037SE-85
. 7S953E-05
. Sa860E-A5
. 94333E-65
. 40207E-9%5

. 33554E-85
SE014E-05

. Sa491E-05

9Z1EEE-05
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0v

0Bs.

el e andh? CB2 s 21 o+ Y 1 ¥ N E AT TN

I\ pate poct pud. Juete
SO O N fa sl P e (D

HO.

SPECIMEM NO.: Hé@a-14

DIMEHSION ¢ IHCH»>:

R-PATIO = .8 @
TEST EMUIRONMEHT -
DATA FILE :
r—JUL'v-19808

DELTA-M

3356000
200606

. BDBOEE+05
. AZOR0E +BE
. ABBABE +85
. BBBBBE +86
. 6BABE +36
. ABABOE (15
. 60806 +66
ES000E+65
. OBUBAE +86
1 . 06306E+65
3500006
350000
3606v8
200000
180000

1 060006
75000

75000

N AL LI LA RO res PO bt

#neatd

B

35
UaCUUM

H

.3
2.3

<.

CRACK LEWGTH
¢ INCHS

179
21

G.0. NUHBEF -

. . . i pueh jums puok ek Ant

O N Y S Y ek ol .

~<Tq
}

d

f

D

-1l OO0 D

‘-D‘JZIESOD\D

BB PO PO e e

W

ACHD

‘-

3

N

Itou

5239

DELTA-A
¢ THCH

029

.64

JH35

a1

xy

7 ORANBE-~0.3
T 6. 48900E-a3

{ . GB06oE--073

.61

.21

013

614

9.00000E-03

.a11

015

612

9. OPOPBE-03

.a11
.812
.013

d44£1°0€253S



Iy

£o000
56000
20060
20000
25080
26600
26004
200006
<6000
15600
15606
16600
1066

492
. 505
. 923
. 965
T
.89¢
.619
.636
.659¢
.63
. 699
723

9

s . e . et Yo P e Pt P P Y
OB OMNOABNOAUN D

.813
813
.018
827

815

.814
.8ie
919
.B21
.019
025
819
. 024
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A7

*k& SECAMT METHOD 4%
SPECIMEN MUMBER: M6D-14

DIMEHSTION ¢ THNCH): B = .95 W= 2
2H = 2.3 ACH> = .7
R-RATIO = .5 @ 35 HZ.
TEST EHUIROHMENT : URCUUM
DATA FILE : ReB14 G.0. NUMBER: 35230
0B>. DELTA-H DELTA-A A DELTa-K Da-DH
NUMBEF: : CINCH? CIMCH)  KETHEORTC IHCH » THCH-CYCLE
1 336000 823 . 3E€5 19. €73 8. 15326E-03
& 206680 .04 G633 13. €21 7. 2 5c0E-62
3 1. 60200E+05 | Q35 336 9.3138 3.507206E-a2
4 1.0zeu6E+06 | 821 964 € 413 2 neH3uE-6a
b 2. 000N0E+66 03| .95 ¢ .3ae 1 Z6500E--62
) 1 00R60E+B5 S 000GBE-B3 1.4l €.932 . 36206k -3
4 2.00890E+896 € .80BADE-6Z 1.817 €. 314 2. 91306E-03
& 5. 00300E+06 | . B6BCOE-03  1.621 9.642 1.€6404E-16
9 D.O0BEOE+OE . 81 1.6z26 €.845 1. 98240605
19 3. 25000E+06 | 021 1. 641 6.93098 9. 329IEE-05
11 2. 06B0E+BE . O13 1.8¢e1 €.77 9. 33400E-07
12 1 .66300E+BE6 . 014 1.877 (.732 1. 447t0E~-62
13 356600 9.00000E-93 | 069 6.674 2. 51 2G7E-0n
14 330006 011 1.699 8.823 - 3.18171E-63
15 306600 .a13 1112 5.846 9. 00533k -6t
16 200600 812 1.125 19.081 9. 82050E-63
17 160060 9.60000E-03 1.136 11.13 9.37906E-05
- 18 100000 011 1.146 11.336 1 .689506E-67
19 75000 .12 1.158 12.472 1.65240E-67
20 75000 813 1.121 12.773 1.74686E-07

dd44170€25IS



%7

75008
566000
S0660
S8666
250606
26600
20068
26008
280606
15608
15066
156606
180600

SONODODEODROD
P e N bt P ) S bt gt ks T L e ke et
OO = DM AN WU
Pt Yt B ot e Joates g Jumie Pt o ek (- e
LRV AT xRN e R s VN Al Tu 1 VY

PO R T PO ) v et et o e i st Jumie

113

83z
623
1375

Sd6
31z
236

. 434
.21
412

PR bt pnt st e L0y OO =3 O LG D =

. 94280E-97
. 59539€E-07
. 64668E-97
. 43750 -67
B1S18E-87
12502E-67
. £3349E~-87
. T1481E-0A7
.04319E-0¢
.€9414E-66
. 644468 -0€
. 87318E--0¢,
. 48586E -0¢

44/ 1°0€283s
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—
- Pt

mremy-sm oM

= S

E-B5

E-de

E-ay

E-08

E-99

Fo= 5
LaZuuM

R RALLLL LRI ALLIL RSB RLL

T 1 L ITOn

LR ALY

SPECIMEN NHO.: X60-14
¥44 SECANMT METHOD k¥
. = @ 35 HZ , ¥

X

1 TN T W I W : 1

2y
o

E 01
DELTAR-K =~ KSIXSAQRTC(INCH)>

Mo
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Sy

Pt o s Pk e B bt et Bk Bt L) (00 = TN Y S G P e

n
DWRNM U DN G

SPECIMEM NO. : Keb-14

DIMEHSION (METER »: B = .0127 W= 8503
2H = .85842 AH) = 91773

R-RRTIO = .5 @ 35 H2.

TEST ENUIRONMENT: UACUUM

DATA FILE : XeAid G.0 MUMBEPR: 5230

7-JULLY-1988
DELTA-H CRACE LEHGTH P-HAn DELTA-74

CHiO CHEWTOHS »  <im>

3358009 4 .335 3436 TES
506600 9.96 992 1.12635
1. BOBBHE +BE 6.431 6ELL 5531
1 . 020006E+05 €.97°6¢ 5907 S5
2. 80003E+0: 7.771 5150.4 gl
1 . OBOABE+B< ¢.984 4440 cle
. O0EBOE+06 8.122 2896 .14
9. BOOBUE +a6 8. 153 3952 .8zl
9. 686OOE+06 8.46%5 - 3774 .25
3. 85663E+0¢, 8.985 3396 521
2 . 6RBHAE+06 9.4061 3596 474
1 . BOGA3E+OE 9.763 44463 . 368
330906 9.992 4864 .e23
230000 16.275 4€84 2R3
2600000 18.656 9328 361
2080000 10.935 9328 .299
10006006 11.193 . 97722 .238
1600060 i1.47 gvve .er?
79000 11.783 6216 .319
75000 12.118 6216 .333
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9y

9080
56800
20060
30006
25600
26006
26680
200600
<6099
15608
15009
1960080
16600

Y IR ST TN

Pt e i o (ke ke P o (s e ke ke et
W NN RN D DWW

POl e U = J 30 e )
NGO e 2 D

N

|3
& 1)
—

=J
~$

73
. 364

£216
£660
6660
7104
7104
7194
164
7104
1064
104
7184
7164
7194

.37

463
631
282
362
415
1493
521
1433
€7

476

€11

d4£1°0€2828
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¥k SECAMT METHOD ##%¥
SFECIMEN NUMEER: Xe@-14

DIMEHSIOH C(HETER): B = .0127 W= 8508
ZH = .05842 ACH)Y = .817738
R-RATIO = .5 ® 35 HZ.
TEST ENUIRUNMEHTt UACULIM ’
DATA FILE : #6014 G.0. HUMBER: 5230
0BS DELTA-H DELTA-R R DELTA~-K Da-OH
HUMEER CHMD M) MPAXSORTCMETERDY (MM CYCLE
1 356006 72D a1.3972 1. ?06. 2. 67235k
e 56808006 1.005 2¢ .838 11 627 2.810%6E-66
-3 1. e000eE+QE 891 232 .786 19 dd 8 S9854E-07
4 1 62960E+06 525 24 .494 9.827 5. 14445E--07
3 2. 0000BE+06 | 796 25.154 59617 3 37764E--Q0
6 1 .68066E+0s . 212 25.6%58 7. 64369 2.12734E-67
/ 2. 0ObabE+oEc | 148 20 . &3 & . 92497 7 .39 E-84
8 S 600aBE+96 . 621 25.922 &.18778 4 . 22668E--83
9 95.00006E+B6 . 252 2€ .59 6. €3057 5. 04799E -85
10 3.65806E+06 521 2€.4d€ 7.19314 1.35366E-07
i1 2.060D06E+96 . 474 26 .344 ¢.42551 2 .27064E-07
12 1.00060E+0C | 368 27 .35 8.48106 3.67741E-07
13 356060 -y 27 .66 9.5141 6.38193E-87
14 350600 .283 ar.913 3.6775 8 B8157E-67
15 300800 . 331 28.245 10.7352 1.27135E-06
16 200000 €99 28.586 11.68572 1.49613E-86
1? 160000 238 - 28.854 12.2874 2.38227E-06
18 1066006 .77 29.112 12.4337 2.76732E-06
19 723000 315 29.408 13.6798 4.19711E-06
20 750080 . 333 29.731 14.0093 4.43686E-06

d44/£170€283S -



8y

7080
S8a60
20000
26060
25889
20600
20068
260a00
26000
15600
15600
10660

166068

37

463
691
. 382
362
418
493
531
. 493
827
476
€11

.asd
433
.89
. 40€
942
314
. 704

672
164
. 744
5.299
338

3827
.B266
3224
.&321
. 8366
€663
. 34159
1821
22 . 1976
23 2967
24 . €055
26.0173
27 .5448

O O st pts bt s i
DO SO &

[RAR N VUL AT R Ve BN

. 9347 2E-BE
. 59223E-06
.26237E--BE
. 38120E-95
L I2?735E 0%
. 8O975E-05
. @9121E-85
467 36E-05
 63455E~-05
2871 6E-A%
1 7694E-85
AOCEFE-AS
 11B74E-0B%
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¥k SECGHT METHOD k¥
= .8 35 HE
UsCUuM
*.
*
1 [ U S W O O | |

| |

g'mw TTO U T Tty v T Y 7 T T i

E o1
DELTA-K ~ MPAXSART(METER)>

E 62
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1S

SPECIMEN NO.: KeB2z
- DIMEHSTION ¢ INCH - B = .5 2
, » 2H = 2.4 ALK
R-RATIO = 5 @ 38 HZ.
TEST EHUTROHMENT :  URCUUM
DATa FILE : Hedag G.0. HUMBEE: 5230
4-0ECEMBER-15¢0

it u
LAY
-~

0OR% . NO. DELT#—-H CrRACKE LEHGTH F—HMri7 OELTO-A
CIMCH 2 CEIPS) ¢ JHCH »
i 23004 .83€ 6 B3n
=2 s50006 .BGE 5.9 03
2 $ S0 V8 5.5 Bl3
4 OB g9y S 9173
S 1506066 168 ) i3
& 154000 118 5 a1
I Vol (315155 13 4.5 Mz
=2 300600 143 4.5 .12
9 €150066 61 4.5 018
19 2390080 B Yes 4 B
11 300608 193 4 816
12 730660 207 4 014
13 795000 258 3.6 .B21
14 408060 251 3.6 .8z23
15 815600 279 3.4 829
15 210060 . 297 3.4 az2
17 270000 .312 3.1 .014
15 730000 . 333 3.1 .821
19 670000 .35 2.8 .017
20 250500 .36 2.8 .011

d4/1°0€283S



Z8

260080
1.02556E+06
325600
4806089
SR560
333800
2350080
335600
30060a
460660
2. 83SV0E+BE
1 . 50806E+06
490060
4131389
1 . HORAVE +DE
56/064
21600640
430000
1 . BOBRBE+BE
580869

371
. 386
397
. 489
423
435
448
del
472
. 486
a7
967
 SE
993

R YA
€54

€68

€82
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-
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W44
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o
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n
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e VY RTRFAV VRS AU N

-,
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32
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41

43
44
45
46
47
45
45
50
51

1 . 8600B0E+06
1.89100E+06
6 . ABABRE+U6
406000
£83060
258000
670000
265008
156600
156960
150006
1259006
115606
115608

598

X ?"!4
P69
.9

. 809

f\ql

.831
. 849
.861
877
691
. 964
919
924
349
887

WA D D W D O L0 WO R0 WD RO GO kD

.17
821
. 023
619
812

N:) g
813
.B19
815
012
815
815
S
B35
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1D bt 4l et bt e bt e i A 00 1) L1 o N e

QWRSNMUNBWN—D

DELTA-H

206y

eS80
420360
ZeadBa
158000
156006
2TR006
20006
£ 15H00
306004
360000
36000680
05066
406800
2150066
310600
2760000
730000
670000
2505060

A 1T OA
®enze

DEL. Té-R
CTHCH?

036
A3

013
.al13
913
.ai4
912
413
.a18
916
.B1E
914
.921
023
.825
.82z
.014
. 821
.81?
.a11

o

B HI

<o AR O AT AD O3 CO O 0 TG N g N A

s et et -
VRO )=

$4¢ SECAHT METHOD #4%

SPECIMEM NUMBER: xeo2z
DIMEHSION ¢ THCH »:

K~RATIO = & ®
TEST EHUIRONMENT :
DATA FILE :

D

2.4

G.O.

A

CIHCH »

7

’3:":“'.“ LIDY e 1y IR IE, TN
GO SIS e b - Q0

NPT ™
he==PU

]

A A

fi

HUMBER: £

DEL.Ta-¢
KESI¥SORTC THCH)

AN R LA
LAY

‘o

LA D~ & N RAD g LT

o
N

PO WO O QN Lad 0 W Lei Vad =N ol 2y 2O OV O S
PILTOY A oo N7y o0 b e

L ¢ St TUNT
LNOMASI NS TN S LT

100100 00 €0 A0 QX 10 00 A 1Pt 4 WD 0

v
&0
o)

O OM

IHCHACYTLE

SE157E-DE
J93ES1E-6E
 78E0aE -z
T oA SR i
P X
L E5EO0E - 08
Blyaat -6
26k -
37194 -0
 2%E34E -BE
CAGT33E-GE
. SESI0E -
CASE34E s
2280k vz
941 24E--6%
C1AE22E-G8
.30t 1eE~ox
.857s8E-68
. D2856E-8%
. 37485E-8%

d4£170€25IS



SS

?4

?8

33

3688006
1. 82353E+86
3256860
406009
FSESa6
355006
955006
555006
200060
466200
2 83509E+06
-..‘BF,BBE"'G(:‘
49983@
416806

1 PBBAOE+O6
83z
ale
a1y

L5195
3106600
43601300
1 . wABaoE +B6
DH0NG

Y]

@&bé@&@é
R S S S i T =Y T S

s
$a.

oo (O I L P s ) b

D&
f '..i,‘;.
=™ =m0a
5] gy
A ~

8z

.924

RN A S R o

P
"-

Pt ot e e G s Junie Pt S Juch. (et Juvih frndh sl Junis (el Punte fumte Jrade ke

966

DG
=}
..,0

-3
DL
(V] oX

OO A DY
NI DO N o= gMy

21

SIS N IS N N NN N N N R NN

MUt 00 &

2]
R ~J
N

£ D=t

n
<
N

. O

463
ﬁ¢14

ﬂ42-
74
@z
421

AN
M= A
Y

~

o T e

175

18

SN0

S 03103 G UTHE DD B Pus e (o Kad = P I e (o ] == Ll

.E32160E-03
. 4067 3E-9%
. 82763005
.B2E2SE-9%
TI32E~-BAL
.3PI5IE-A
. 3954cE -3,
. 46854E -0
TBep E-AL
. 46054k -
.4SERIE-9%
G411 34E AT
21449E 0%
4951 ZE -
. 4S563aE A%
CHEREE-OR
R LTy R

ARTGSE ~ (T

87200k -0
TRREAE -
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4q

1. 800OBE+06
1.89168E+66
€. O0ABBE+6A

430004
SRR010
295600a
5r 0600
265090
1560600
156060
156600
12560660
115603
115666
3% 1)

P et it e s ks pts et hats fee P ek s s Yk

435
454
477
499
'S15
526

Do

.569
564
.S58
612
'b)‘7
.6dz
663

Pl bk e e QRN D

AT —-
&-»mm»amana&»m

. 483853E--02
.@9138E~-03
. 19799 -0

F3350E- e

. 28245k -0
. 14240E-015
. S€899E--03
BZ1E69E -z
M 333E-a7
. (23eE-B7

.fﬂzfﬁc B
I ASE--87
A1 A9E-BY
.PQQG'F @5

{

L%

2

ARG -07

S

L170€E283S
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E-09 e
= SPECIMEM MO.: ME022
- fm SECAHT HETHOD 44
N = 8 @ 33 HZ
UasUih 1
E~-07
-
K
o %
E-03 3
-
E-10 L 3 1 1 1 2311 1 1 £ & 1 &t &1
E 00 E 01 E 82

DELTA-K ~ KSIXSART( INCH)
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SPECIMEN MD.: Kéazz

DIMEHSTON (METER>: B = @127 W= 0503
cH = . 06B9€ Al = 81778
R-RATIO = & & 3@ HZ.
TEST EHUIROMMEMT :  LACUDM
DATA FILE : Re0z2 G.0. HUMBER: 5230
4-DECEMBER-1980
0B=. MO.  DELTA-N CRACK LEMGTH  P~Mad OELTA-A
i) CHEWTOMS > MM 2
1 23030 202 26644 212
e 850000 1.65% 24426 763
3 456600 1.%64 24420 315
4 286000 a.32¢2 22206 At
) 156006 2. 656 2220 334
& 1506360 3.003 R 5 L3532
I 2S00 3.314 1 3531 . 39E.
5 3006000 3 6353 {2%30 . 324
9 &15600 4.087 19956 . 449
1a 3605060 4 4a7 ) . 401
i1 360000 4. 504 S Y 417
12 306800 5.294 R .39
13 725600 5.7483 15934 .99
14 4006006 6.363 15584 .58
15 815006 €.933 1509¢ .63
16 310600 7.355 15096 962
17 2700006 7.918 13764 . 364
18 730000 8.448 13764 .93
19 670000 8.878 12432 43
20 250500 9.157 - 12432 .278

d4/1°0€252S
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2l 300000 9.433 12432 a7
22 1 .62556E+86 9.5 11188.8  .366
2 3256000 18.891 i1ieg. 8 . 291
as 406600 16,399 - i1i1s8. g .3eg
&3 Faa586 16.741 iearg. 3 . 342
26 235000 11.945 iegva . 8  .394
2¢ DIGHE0 11.383 ioprg. ¢ . 338
2B 835088 11.702 5073.3 .319
&3 360600 11.984 9675.6 282
33 406000 12.336 9075 .8 . 352
K3 | 2. 335A0E+06 13.384 £191 .8 1.948
& 1 9B060E+06 14 .39 e 1. 686
43 4990600 14.927 - 326 537
34 410660 15187 7326 &6
35 1 . JOABOE +OE 15.2811 £E60 £24
35 HE7680 1€ . 612 EERG 5] |
37 210600 1€ . a9 25394 e3¢
33 450660 17 .23 sgaq 421
39 1 . GEO6E +0IE 17 .26 3326 529
41 S00069 13 464 - 832e &84

d4/1°0€25aS
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s

44
45
pe
4%
49
50
51

-~

n? e

fa’

54

59

1 . SHOOBE +86
1 &§2160E+0¢6
6 . ARABOE +OR
460860
55008
238800
6788006
265000
156000
1560000
156000
125000
115606
115000

218 1)

.94
.418
858
929
. 856
119
995

. 26€
. 637
9ve
. 345
3.731
117
.87

4440
2936
3552
2996
3396
399¢
399€
299€
399¢
339¢
3996
2596
299¢
3996
3505

.43
.924

. 451
317
263

435

225
. 386
37
. 335
308
. 28e
86
L9853
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0B%:.
HUMBER

DN s et gt ot paske Pt i ot e ot 4577 00 = O UM B Caf Tt v

QWA NMU B G e

¥kt SECANT METHOD XXk
SFECIMEH HUMBER: HeB2¢2

DIMENSION <METER>: B = 06127
ZH = 06096
R-RATIO = .8 @ 30 HZ.
TEST EHUIRONMENT :  UACUUM
DaTA FILE : Yeoz2 G.0.
DELTA-H  DELTH-A A
L CHM )
23000 912 15 226
656600 763 19 054
450000 (313 19 605
200000 335 19.533
156000 334 20 269
156666 353 20 612
250606 206 29941
200660 324 21 256
615690 449 £1.643
260006 461 - Z2.067
364600 417 22.476
200660 .35 22859
785000 529 23.299
400000 56 23.853
815080 €3 24.458
316060 562 25.054
270600 364 25.516
730000 53 25.963
670000 43 26.443
256500 .278 26.798

HUMBER :

W
ALk

DEL Te-K

ﬂPﬂ#S@RT(METER)

1€91
7

—
n

5463
£
]
b

-&»!\.\&h"‘h
L)
‘.\

“=d

E
&
631

49?:
16 6P 35

18 89%5¢
3. 96899
18.131%
19 3481
. 54434
.84699
.63249

. 97802
.35562
.6183

. 94993
.1945

Soats puuth joads pos P Sepmbe
Qp—t—s,—-.—s;—-

YOO Y'IWN

. @598
91778

230 -

DA-DH

Ci/CYOLE S

Y R L Mhh’b‘“&h"‘fumh"\!mﬂﬂ

9671480
D34 5E ~07
@26d44E-97
6287 3E -OF

L 22Bd2E-DE.

2S5152E-0¢
228156~

.ﬁ88F1E~Gt

LA CE B

?’563& -0)¢:

L IEDVHE-UE
67 13E-O¢
4385407
. 450B5E~0E

26eE-a7

.81184E--0¢
. 34648E--0¢
. 238506E-07
. 42246E-97
. 11121E-86

dd/1°0€282S
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388000 277 - 27.875 9.32032 9 222v3E-87
1.02356E+0€ .3b6 2V .397 8.56703 3.5730%-67
3230006 291 2y .25 8.73662 8. 96034E-97
486060 . 308 28,825 8 93557 7.69174E-97
798500 342 28 .33 8 232033 4.55475E-87
355600 . 364 28.673 8.4177? 8.56872E-07
295000 . 335 28.994 8.6114 6.B9463E-a7¢
855004 .319 29 322 7.94352 3 ?300cE-07
36860000 .82 29.623 3 120817 3.4 327°E-97
4600600 . 352 29.94 8.313a1 g . Pe96EE-b7
2.83508E+05 1 .848 29.64 ¢ .91253 3. 62576E-07
1.50000E+0¢ | . 006 - 31.667 6.143€7 € . 7A30U0E~-O7
450000 237 32.436 8. 19945 1 . B%585E-66
4180669 .26 32.837 8.453d44 6. 3IP6TE 07
1.80060E+05 624 32.279 3 82505 6. 24497E-07
267000 601 33.93¢ 5.57¢2. 1. 4123cE-06
316000 . C97 34541 g 13312 9 S37zsk-a¢
490080 .4l 34.9 8 4345 &, D2aask Ay
1.006a9E+Bs 529 3%5.375 7 859y . E5enlE-ar
28090 604 3% . 9e 5.39%33 )} 2uE94E-Us

d4421°0€283S
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1.868000E+06 43 36 .459

41 7. 3631 <. 25235E-87
s 1 89168E+86 524 36 .936 7.00146 2.77211E-97
43 6. 660AGE+B6 . 64 37 .518 6. 66532 1 B6623E-07
44 46300 .481 38.873 3.093432 1.26231E-66
45 35004 317 36.478 2.45%37 1.11314E-65
45 2580060 b3 38.763 g.76374 1.05217E-86
47 €000 436 39117 9.20733 € . TO468E-87
4 265600 . 325 29 498 9.70734 1.22725E-0B6
45 156033 . 386 39.853 10.2153 < BV2E7E-05
aa 156060 .37 40 .232 18 3041 2.46ﬂj@E -06
) 155660 . 335 40 %84 11.4635 <. 23050k -6
2 125000 375 40 24 12.0651 2. O22c0E -0
33 115606 . 382 41 .32 12.841 3. 21 3%6E b
4 115604 . 336 41 .704 13.76833 3. 28E32E-0F
29 oo 953 4z ¥ 15.463¢ 1. 192145E--83

d44/1°0€282S
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SPECIMEN HO.: #6022
¥i¥ ’El AHT METHnD H#
R = @ 30 HZ

£-a4 UHCLMﬁ'

E-95

T T T T T T T
*

T

E-B7

E-03

bt 1 1 [

4.1 1

& o1
DELTA-K - MPAXSART(METER)

i

m3
Ty Tt
& LLLY

E ez
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SPECIMEN NO.: K6@-885

DIMENSTION ¢ INCH>: B=.5 =2
2H = 2.4 KNy = .7

R-RATIO = .1 B 28 HZ.

TEST ENUIRONMENT: AIR

DATA FILE : 1608085 G.0. HUMBER: 5232

28-JAN-80

0BS. HO. DELTA-N CRACK LENGTH P-MAK DELTA-A
(INCH> ¢(KIPS)> CINCHD
1 2.62564E+06 217 721375  .B831
2 4 .78035E+06 .23 691206  .033
3 1.68283E+07 .22 577915 .822
4 - 686763 .293 6850748 .82
) 483188 313 .688528 .82
6 397479 . 333 693272 .82
7 292732 353 698282 .82
8 300380 ; .382 704111 .829
9 145574 .403 782515  .021
- 10 127762 .423 .681001° .82

i1 207889 . 466 663663  .@42
12 170362 . 987 672452  .842
13 120829 . 948 .668343  .044
14 89057 .99 .650897  .842
15 97356 .63 .633131 .04
16 31838 .672 .648422  .842
17 27453 .212 .604898 .04
18 16225 799 .608444  .043
ég 7424 .788 .616746  .832

4221 .823 -.637387 .035

4441 °0€E2S3S
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693753
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SPECIMEN NUMBER: X60-085
DIMENSION ¢ IMCH): ﬁ = 254
R-RATIO = .1 @ 2@ Hz.'
TEST ENUIRONMEMT: AIR

DATA FILE : X608005

0BS.  DELTA-N DELTA-A A
HUMBER CINCH) CINCH)
1 2.62564E+06 .831 .902
2 4.78035E+06 .033 .934
3 1.08283E+07 .022 961
4 686763 .02 . 982
9 483188 .82 1.063
6 397479 .82 1.023
7 292732 .82 1.043
8 308360 .829 1.068
9 145574 .821 1.093
10 127702 .82 1.113
i1 287809 .842 1.144
12 170362 . 042 1.186
13 120829 .041 1.228
14 89057 . 842 1.269
15 97356 .04 1.31
16 31838 .042 1.351
17 27453 .04 1.392
18 16223 . .043 1.434
19 7424 .832 1.472
20 4221 ‘ .835 1.5@5

ACND

W=2

DELTA-K

7.675
7. 252

. U\h*OOCRPO‘d
[~
=~

bhhbhbbﬁw&g&&mw
AN NN

B N 0D e
-0 WU~

hono-u—-—u‘u--u-u—-ht\p\pcouoaoo\
W

WNOONMUMWNWNNF-D0®: -« + « -
[~ INTEd) ] T

rn

e

0. HUMBER: 5232

KSIXSART( INCH)>

UDJihdﬁ*ﬁ“dlktﬂhOh)F‘#*QDO\thLhGHOU\F‘

DADH
IHCH-CYCLE

. 19220E-03
.84615E-09
.84557E-09
.96944E-05

.19175E-08

. 88026E-083
.84756E-05
.72767E-08
.45369E-07
. D6200E-87
.83105E-087
.44433E-07
.37973E-087
. ?3276E-07
.00171E-067

.31038E-06 :

.45751E-06

.66700E-66

.36019E-606

2487586 - -

"(L

¥4/ 1 °0€2SIS
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D

1

2955

034

1.539

27.385

1.14315E-85
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SPECIMEN HO.: XeB-085
R=.1 @ 20 H

AIR
X
) 4
3
y 3
: *.*
3 i**
= X
L \ | xg
| *
. 3
o X
| S 1 ! / I T T W § L2
(3% E 61 E 82
| DELTA-K -

KSIXSART( INCH?

LY
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1.

SPECIMEN NO.: H68-085

DIMENSION (NETER)* B = .0127 W= .83508

2H = 06096 RACH) = 81778
R-RATIO = .1 28 HZ.
TEST ENUIRUNMENT AIR
DATA FILE : X60805 G.0. NUMBER: 5232
20-JaN-80 :
0BS. NO. DELTA-N CRACK LENGTH P-MAX DELTA-A
CHMD (NEWTOHS) (MMD
1 2.62964E+06 9.919 3202.91 .795
2 4. 78035E+06 6.351 2891.35 .831
3 1.08283E+07 6.913 2965.94  .563
4 686763 7.431 3044.72 .518
3 483188 7.946 3057.86 .514
6 397479 8.459 3978.13  .513
I'4 292732 8.968 3iea.82 .509
8 300360 9.71 3126.25 .742
) 145574 10.248 3119.17 .538
10 127702 16.754 3023.64 .507
i1 207809 11.826 2955.54 1.0872
12 170362 12.684 2983.69 1.06358
13 - 120829 13.921 2967.44 1.037
14 89057 14.992 2889.98 1.0671
15 97356 16.012 2811.19 1.@2
16 31838 17.0872 2878.99 1.06
1?7 27453 168.088 2689.73 1.016
18 16225 19.187 2r01.49 1.099
19 7424 20 .009 2738.35 .822
20 4221 20.894 2830 .884

d4441°0€£282S
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SPECIMEN NUMBER: RX60-885

DIMENSION (METERD: B = .0127 W= .8588
2H = 860896 ACN) = 01778
R-RATIO = .1 @ 20 HZ.
TEST ENUIRONMENT: AIR
DATA FILE : X60005 G.0. HUMBER: 5232
0BS. DELTA-N DELTA-A A DELTA-K DA-DH
HUMBER M) CHMM D MPAXSART(METER>  (MM/CYCLE)
| 2.62364E+06 .799 22.982 B8.41792 3.02820E-87
2 4.78035E+06 .831 23.719 7.95429 1.73892E-07
3 1.68283E+07 .563 24 .412 7.3483 9.19574E-685
4 686763 918 24 .952 L 9.08015 7.954237E-07
9 483188 .914 25.469 9.32296 1.06470E-05
6 397479 913 25.982 9.68798 1.29039E-06
[4 292732 . .5089 26.493 10.8747 1.73928E-86
8 300380 .742 27.113 10.5772 2.47883E-06
9 145574 .938 27.739 11.6097 3.69236E-06
. 18 - 127702 . 50?7 28.261 11.08585 '3.96748E-06
i1 207809 1.072 29.067 11.4258 9. 15886E-06
12 1708362 1.058 30.135 12.4843 6.20858E-86
13 120829 1.037 31.183 13.4636 8.58453E-06
14 89057 - 1.071 32.237 14.3057 1.20210E-85
15 97356 1.02 33.282 19.2547 - 1.77843E-085
16 31838 1.06 34 .322 17.2207 3.32838E-05
17 27453 1.816 39.36 17.8233 3.70207E-05
18 16225 . 1.899 36.417 - 20.60831 6.77416E-05
19 7424 .822 37.378 22.7398 1.107495E-04
20 4221 . 884 38.231 26 .1066 2

.89519E-04

d44/1°0€283S
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39.103 308.0363 2.99359E-084
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E-03

E-84

E-85

E-B86

E-87

E-08

SPECIMEN HO.: X60-685
R=.1 @ 28 H2 X
AIR _ X

1 [ S N W U B A N | 1 1

1 1 1

E 01
DELTA-K -~ MPAXSGRTC(METER)

E 82
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SPECIMEN NO. :
DIMENSION (INCH>:

R-RATIO =

'8

H60-006

@

B

2H .
38 HZ.

TEST EMUIROHMMENT: RIR
DATA FILE :
26-JAN-80

0BS. NO.

b bt b et Bt bt 3 00 SN O L o G PO
AABNN=-S

DELTA-N

' 394532

312014
408764
972658
695190
974400

160006

. &2.34265E+86
1.17550E+06

3.15967E+06
1 . 00060E+07

81791
186524

- 183252

96715
37948
30485

CINCH)

.24

.276
.313
. 392
. 386
.423
. 452
.464
. 483
.493
.903
922
544
.962
.979
. 997

.9
2.4

W
ACHD

2

7

G.0. NUMBER: 5232

CRACK LENGTH

P-HAx
(KIPS)

DELTA-A
CINCH)

.046
.0836
. 037
.038
.035
.0836
.829
.813

Tl e et -
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SPECIMEN NO.: X60-004

DIHENSION CINCH): B = .5 =2
2H = 2.4 ACND = .7

R-RATIO = .5 @ 30 HZ.

TEST EMUIRONMENT: AIR

DATA FILE : X60004 G.0. NUMBER: 5232

6-JAN-86

0BS. NO.  DELTA-M CRACK LENGTH  P-MAX DELTA-A

' CINCH) C(KIPS) CTHCH)
1 | 222706 207 993734 .02
2 188930 228 903903 .02
3 - 316694 1248 781342 @21
4 273143 268 784195 .02
5 446405 289 ‘673235 @21
6 378322 1309 675088 .02
7 586359 .33 579425  .p21
8 535656 2 .349 57684 .02

, 9 869591 .37 479659 021

18. 737598 139 479272 .92
11 1.40224E+06  .411 ‘387721 .021
12 1.33359E+86  .431 .386868 .02
13 - 4.60064E+0E  .455 31717 .024
14 3.66291E+66  .478 '306667  .023 o
15 6.72723E406 502 1268409  .024 o
16 2.37521E406 525 1293692  .023 N
1?7 2.331326+06 548 290772  .023 e
18 1.811326+06 .57 289104 .@22 = v
19 276729 .587 1435459 017 . . i o
20 192164 . 1608 587267 (@21 .

" ¥d4L1°0£253S
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133892
77859
69209
36373
19580
21948

629

.667
.6689
. 787
. 725

. 566512
615275
657797
. 773589
851569
.850832

.821

.819
.022
.18
.o18
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SPECIMEN NUMBER: K68-0084 5

192164

2.4

G.0. NUMBER: 5232

A
HCH)

.897
.918
938
.958
.978

[ N O N Y S S N Y = SN
L] - - L)

939
.019

DIMENSTON CTNCH)>: " B =
=
R-RATIO = .5 @ 30 H2.
TEST ENUIRONMENT: AIR
DATA FILE : X60084
0BS. = DELTA-M DELTA-A
NUMBER CINCHY <1
1 222706 .82
2 186930 .02
3 316694 -g21
4 273143 82
5 446405 .921
6 378322 .02
7 588359 .  .@21
8 535650 .02
9 869591 .021
. 18 . 737598 .02
11 1.40224E+06 021
12 1.33359E+06 .02
13 4.60064E+06 024
14 3.66291E+06 .023
15  6.72723E+086 .024
16  2.37921E+06 .023
17  2.33132E+06 .023
18 1.81132E+06 .022
19 276729 917
20 021

AC(ND

W

2

e

DELTA-K

KSIXSGRTC INCH)

3.

NEWGWNONNNWWNN WL AR

829

e AQD WO N = RN WIS A N ==

DA/DN
IHCH/CYCLE

.20047E-03
. B6362E-07
. 4901 8E-08
.33242E-88
. 59336E~-08
. 38748E-08
.99849E-86
.68953E-058
. 37457E-08
.68832E-08
.91230E-08
.48426E-088
.28232E-09
. 33977E-09
.94588E-89
.690853E-A9
.810306E-689
.22104E-68
.29882E£-08

83402607 .

44Z21°0£253S
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133092 .821 1.319 7.047 1.54292E-97

77059 .62 1.333 8.826 2.53105E-97

69209 .819 1.358 8.993 2.72927E-07

36373 .22 1.378 11.128 5.91399%E-97

19580 .618 1.338 12.901 9.22371E-087

21948 .018 1.416 13.52¢ 8.37251E-07
Goul ~
Ti‘: ’
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=J 1 O

mro<o | Oz -

E-85

E  SPECIMEN Ho. «_X60-004
C R=.9 386 HZ
R AIR
E-86 = **
E <
- % %
E-07 f**
N #
E-e3g &
E ¥
C p
-
E-09 =
=
=
E-10 1 1 I WY B U B | 1 |
. E 006 E 81 E 62
DELTA-K ~ KSIXSQRT(INCH) '
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SPECIMEM NO.: K60-004
DIMENSION (METER): B= .8127 - W= .8588
2H = .96096 A(N)> = .01778

€8

R-RATIO = .5 @ 380 HZ.
TEST ENUVIRONMENT: RIR
- BATA FILE : K6B004

G.0. MUMBER: 5232

6-JaN-80
0BS. NO. DELTA-N  CRACK LENGTH  P-MaX DELTA-A
| CMM> CNEWTONS)  CMM)>
1 | 222706 5.27 4012.58 .52
2 188930 5.781 4013.35 .51
3 316694 6.303 3469 16  .522
4 273143 6.811 3461 .83 .509
5 446465 7.332 2989.16 .S21
6 378322 7.85 2997.39 .518
7 580359 8.375 2572.65 .525
8 535650 8.877 2570.05  .502
9 869591 9.401 21z27.02 .524
10 737598 9’905 2127.97 .504
11 1.40224E+06  10.443 1721.48 .539
12 1.33359E+86  10.946 1717.43 .503
13 - 4.60064E+06  11.554 1408.23 608
14 3.66291E+06  12.144 1361.6 .59
15 6.72723E+86  12.75 1260.54 .606
16 2.37521E4+06  13.334 1303.99  .585
17 2.33132E+86  13.915 1291.83 .581
18 1.81132E+06  14.407 1283.62 .562
19 276729 14.917 1933.44 .44
20 192164 15.451 2252.27 .534

dd4/1°0€283S
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73 2515.31  .522
68 2731.82 .495
48 2920.62 .48

133892 9
:
.394 3434.38 .546
4

i
77059 1
69209 1
36373 i

} .933 3780.97  .459

19580 |
2 3774.14  .467

21948

¥4/1°0€2SIS
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SPECIMEN NUMBER: X60-884

DIMENSION (METER): 5 B = 0127 W= .0503

H= .06096 RACH) = .01778
R-RATIO = .95 30 HZ.
TEST ENUIRONMENT AIR
DATA FILE : X60004 G.0. HUMBER: 5232
0BS.  DELTA-N DELTAR-A A DELTA-K DA-DH
NUMBER : Chi > CHMM) MPAXSORT(METER>  (MM/CYCLE)
i 222786 .92 22.79 9.82265 2.33692E-06
2 188930 .91 23.305 5.99342 2.78160E-86
3 316694 .922 23 .822 5.33447 1.64851E-66
4 273143 .589 . 24.337 5.51541 1.86243E-66
9 446405 921 24 .852 4.88035 1.16671E-86
6 378322 .918 25.371 5.0484 1.36842E-06
I'4 9808359 .929 25.892 4.47335 9.03855E-67
8 935650 902 26.406 4.61451 9.37141E-067
S 869591 .924 26.919 3.94638 6.83141E-07
10 737598 904 27.433 4.08312 6.82832E-07
i1 1.40224E+06 .539 27.954 3.4205 3.84123E-67
12 1.33359E+06 .503 28.479 3.53669 3.77002E-07
13 4.60064E+06 608 29.03 3.0158 1.32135E-@7
14 3.66291E+86 .59 29.629 3.043555 -1.61830E-@87
15 6.72723E+06 .606 30.227 2.99544 9.080655E-08
16 2.37521E+86 .583 30.822 = 3.19407 2.46139E-67
1? 2.33132E+06 .581 31.405 3.31307 2.49182E-687
18 1.81132E+86 .562 31.976 3.45317 3.10145E-07
19 276729 .44 32.477 9.42791 1.58974E-06
20 192164 934 32.964 6.59876 2.77880E-06 -

¥

T R N

- EVA R AN



98

133092

7res9
69209
36373
19580
21948

922
.495

.946
. 459
. 467

33.492
34

34 .488
395.001
39.503
35.966

2954
8281
6351
. 2036
. 1498
. 8355

B~
M@=~

Pt s P
L - S 33 T

3.91901E-06
6.42887E-086
6.93234E-96
1.58216E-05
2.34281E-85

2.12662E-05

« e M s .-
ORRLTTR Y .

e N -

R g
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-E-84

E-85

E-@6

E-07
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E-09
E

SPECIMEN HO.: XeB-004
EIE B @ 30 HZ

¥ V3805

LR ILLAL L) VUrrneng Vb i)

T T TTO

1 L 1 L.t 2 114

E o1

sy,
Y]

DELTA-K - MPAXSART(METER)>

-t
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68

=J1 Q0

mMraO=CO | T

E-85

E-86

E-87

E-88

E-09

LR R L

AIR

T T I

T 7T

T LTI o

SPECIMEN
R =.8

e

NO.: X60-806

38 HZ

L. 4. 1 12121 1

®
.y

DELTA-K

E o1
KSIXSQRTC INCH)

- |

E 02

. ¥d4L1°0€283S



SPECIMEN NO.: X€0-006

DIMENSION (METERY>: B = .B127 W= .8508
2H = .B6B96 ACN) = .B1778

| R-RATIO = .8 @ 30 HzZ.

; TEST ENUIRONMENT: AIR

| DATA FILE : X68006 G.0. NUMBER: 5232

; 26~JAN-80

| 0BS. NO. DELTA-H CRACK LENGTH  P-MAX DELTA-A

| MM > CHEWTOMS ) ¢ M)

7
1 304532 6.099 9959.19 1.172
2 312014 7.012 8894 .07 .913
3 408764 7.958 78001  .946
4 572658 8.931 €653.78  .973

2 5 695190 9.812 5633.43 .88

6 974400 10.733 4745.47  .922
7 2.34265E+06  11.47 3781.86 .737
g 1.17550E+86  11.791 3282.35 .321
9 3.15967E+06  12.261 2949.23 .47
10 1.0D0AOE+0?  12.515 2578.65  .254
11  8i79f 12.769 6511.88 .253
12 106524 13.27 €959.12 .561
13 - 193252 13.826 ?322.36  .556
14 56715 14.272 8039.86 .447
15 37948 14.714 8296.94  .441
16 30405 15.168

g8801.86 .494

" ¥441°0£2528
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0BS.
HUMBER

st b bt KO 00 N ON T o G 3

Pt s
UL NNN—=E

SPECIMEN NUMBER: X60-006
DIMENSION C(METER): B = .0127

ZH = L 06896
R-RATIO = . HZ.
TEST ENUIRUNMENT QIR
DATA FILE : X6BOB6

DELTA-N DELTA-A A

CMMD CHMD
304532 1.172 23.293
312014 .913 24 .336
408764 .946 25.265
972638 973 26.223
695190 .88 27.152
974400 .922 28.052
2.34265E+06 .737 23.882
1.17556E+66 321 29.411
3.15967E+06 .47 . 29.806
1.00000E+07 .254 J0.168
81791 293 - 38.422
166524 .91 38.799
193252 .996 31 .328
96715 . 447 31.829
37948 .441 32.273
30485 . 454 32.721

W
ACHD

.8588
.01778

"n

0. NUMBER: 5232

DELTA-K
MPAXSART( METER »

. 94587
.63501
22148
72471
.24452
. 79695
. 209556
. 89005

DA-DH
CHMM/CYCLE >

3.84785E-86
2.92600E-06

" 2.31491E-86

1.69914E-06
1.26625E-686
9.45852E-07
3.14528E~-67
2.72928E-07
1.48687E-07
2.54001E-08
3.0970%E-06¢
4.70522E-06
9.38174E-06
7.87370E-86
1.16337E-85
1.49451E-085

d4/1°0€283S
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b wu B e 3 eu §

mroO<O I ===

E-89
E

E-04

E-86

E-07

E-08

T T TTIT]

SPECIMEN HNO.: keo-806
R=.8 @ 38 H
RIR

(RS R 1))

LR L]

LELBLRLALU!

T T L T0

1 1 1 L 1t 11l 1

. E o1
DELTA-K ~ MPAXSART(METER>

S
®
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mrO<XO | TOZTw

= I

EFFECT OF R-RATIO ON FCP IH AIR

DELTA-K - KSIX¥SGRT(INCH)
| |

E-64 ,
¥ X6BOb4 R= .5 AIR 38 HZ
0 H600805 R= .1 AIR 28 HZ
+ R60006 R= .8 RIR 30 HZ
0
0
E-86 %‘@
| T+ *9
%% o7
0
+*% @
E-87 ++ 4]
My d;P
+
#
E-88 +§ 0
+$ 0
0
E-03 +
~19! 1 RN W SN U B B W | 1 L4 1 2 23
E lE 60 E 61

E @62
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DoDrIDo

b
o

mro<o 1 ==X

EFFECT OF R-RATIO OH FCP IM AIR

E-03;
¥ K60804 k= .5 RIR 36 HZ
0 Réenves R= .1 AIR 20 HZ2
+ X60006 R= .8 RIR 30 HZ 0
E-B4d | 0
n " @
) + %
E-85k + 00
: ++ ¥ *
:
E-06 de
- +
B . 0
E-07 f
0
+
E-98
E-g9l 1 1 [ I WU U B U M | 1 [ |
Eoo E o1
DELTA-K - MPAXSARTC(METER)
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SPECIMEN NO.: HE0-24
DIMEHSION CTHCHY: ~ B
R-RATID = 1 @ 33
TEST ENUIRGHNMEMT : GHE
DATA g{LE . 46024 G.0. HUMBER: S230

]

.3 H
2.4 ACHD

<.

>
4

e ol {30 4

0B5. HO.  DELTA-N CRACK LEMGTH  P-May DELTAH-4
¢ TNCH > (KPS ¢ THCH >

1 120090 0z 1.5 02z
z 257700 42 1.3 R

3 E90620 08 115 015
4 750000 85 {.05 96
5 i SSO00E+05 113 S5 B33
6 636609 141 5 B
7 600530 1E5 75 874
& 1.D0OEDBE+BE . 155 625 .53

9 6526120 213 625 22
19 1 AZO00E+05 254 &5 335
11 2 CRODOE+DE 083 5 R
12 2 6ED0E+H6 .31 45 927
13 2 39000E+G6 242 425 @32
14 { . 9Z0BOE+G6 367 4 825
15 2. Z50BGE+DE 359 375 922
16 3 9EOO0E+@6 4069 .35 02

17 2. 6GOPOE+06  .432 135 923
18 2 SBOAOE+06 461 33 029
19 4.02700E+06 482 3 92

20 3.03000E+06  .503 .31 - .821

d4/170€283S-
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2 . S0086E+06 927 .3 825

330600 . 548 .29 .21
536000 . 963 .29 821
8508600 . 989 2 B2

700036 Bl , &9 .23
276003 .633 .29 .922
208600 .ED7? .29 .824
350630 £8e e 825
250000 .15 &9 .933
1560600 739 29 .nz24
1 86600 .7€E3 .29 .83

50000 79 o) a2t
65000 813 .33 23
29005 . 835 & .pee
<0688 . 855 £ gz

26069 877 &9 aee

d44/1°0£282S



86

¥k SECANT METHOD Xk
SPECIMEN HMUMBER: Ne6G-24

DIMENSTIOH C THCH»: B = 5 W=2
' 2H = ACHY = .7

R-RATIO = 1 @ Zd HL

TEST ENUIRDNMENT GHe

DATA FILE : »eB824 G.0. HUMBER: 52730
OBs5. DELTA-H OELTA-A A DEL. Tk, DA-DH

HUMBER CIHCH D CINCH?  KST3S0RTCIHCH Y THCHCYCLE

1 126000 a2 il 12,374 1 . 3a000E-07
2 25778aa .02 A2 11.815 ¢ 72216E-ak
2 S9B6E a1s .79l 2,557 3. 884758 -0
4 ?qﬂﬁﬁﬂ 626 WPY 3.3205 3. 466 E~0E
2 1 .550d0E+08 . Q33 .BbZ 5. 820 2. 141046 -0
b ‘650960 G622 872 3. 1596 o Bk~ § el
’ 560000 024 B53 7. 462 U KH0E 415 e
8 1.006QGE+OE B3 LB . 454 & GLauBE -
9 £32638 023 N T & .€698 3 EEuSeE 08
16 1 02000E+66 035 .93¢ €.146 3. 44500 -0
11 2. 06020E+B5 . 029 968 5.85% 1. 43006E-06
12 Z2.6BaosE+06  a2? 996 5.5 1.081492E-88
13 2.30000E+6 . 033 1. 626 5.443 1.:42174E-68
14 1.9cz690E+06 B2 1 055 9.369 1. E96aEE--05
15 2 .25000E+05 0622 1.6v8 §5.227 9 . 6a800E--9°
16 3.98000E+06 08¢ 1.6959 9.854 9. 0251 2E-9%
17 2 .66O0RE+O6 D23 1.121 9.247 8.64662E-09
18 2.50p00E+66 . (29 1.147 9.189 1.176006€E-66
13 4.02700E+06 .02 1.172 9.161 . 9.86581E-09
20 3.02000E+06 .021 1.192 3.306 6.83163E-69

44£1°0€¢53S
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66

2 .58008E+06

839088
5a0665
8500008
788004
- 2700086
00060
2356000
250000
150000
196065
S00406
515505
25004
20000
280680

@

.02

021
.82

.B23
.82z
.824
BS.
.833

624
21

L 03
823
@ze

.@c.
82z

Pt gt Bt puts s s ok ook puth. s poct puns e Jontn pats Jumte

215
237
. 238
. &rg

L322
345
. 369
. 398
427
454

501
924
B45
565

b et e e A DTGNSV LN

WP =& -
i rime
wwmuaw»»wmmuwamm

.B7999E--09
.46958E-02
. 10060nE 02
41176603
.21429E -85
.B7407E-05
. ABBOGE -6
1425608
. 3240BE-D7
. 6H90BE-G7
. GEannE 67
1 98a6E~-0Y
) rgf‘f; E-67

REEIAE -2/

. D l LEIDE ---E"if:?
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" ¥4 SECAHT METHOD #k#
_ k= .1 ® 738 H2S
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QWA NTRS WP -G

SPECIMEM NO.: Ke@-24

DIMEHSION ¢METER ): B = .8127 2
- &H = .86096  ACH>

F-RATIO = 1 & 3208 HZ.

TEST EHUIRONMEMT : GHZ

DATA FILE ¢ XeB24 G.0. HUMBER - 9230

2-23-81

8503
81773

 H

. ND. DEL.Ta-H CRACK LEHGTH P--Ma CELYA-A

D CCHEWTOHS > (1M
126060 549 66660 . 549
2577600 1 654 S7ve 589
556100 1 516 51645 .46
75060 2.177 4662 6
1 . SSa0aE+HI6 3. 87 4218 343
620000 3. 584 377 554
re1%% 6 s) 4 2iidq 33 152
1 GUAOBE +26 4 .956 27¢S Y
635000 5.55 270 .594
1 B7000E +a6 6.452 2942 302
2 . BROBBE +HE T 178 2220 .76
2 ESOOBE +06 Q. 269 C 1998 e
2. WPBGE +85 8.£99 1857 .83t
1. 92a080E+686& 9. 332 1776 .632
2. 2S000E+06 9. 861 1669 .549
3. 98000E+0O6 10 . 389 1554 .5a8
2. CEODOBE +06 10.973 1554 . 564
2.5S0000E+06 11.72 14585 .2 . 747
4 .02700E+086 12.238 1376 .4 .518

12.763 1376 .4 .526

3.063000E+06

d44/170€253S
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2 SQPOOE+B6 13,331 1332 627
£30600 13 912 iz87.6 521
SE0600 14 432 12676  .5zi
250600 14953 12687.6¢  .5z1
700668 15524 1287 6 572
270000 16 878 1267 6  .554
300000 16,688 1287 € .61

256060 17 32 1267 .6 €32
250000 18161 1267 6 &4
156006 18 771 1287 6 €l

1 66600 {9 545 1287.6 775
58069 28065 1287 6 52

&A0E 20.64 1267 € 574
25000 21.204 1287 € 564
20000 21 717 1257.6 513
26660 22.276 1287 € 559

d44/170€2583S
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A%¥ SECAMT METHOD %%¥%
SPECIMEN NUMBER: X60-24

DIMENSION (METER): B = .@127 W= B56G
ZH = 8696 AH) = Birre
R-RATIO = 1 ®@ 28 HZ.
TEST ENUIRONMENT: GHZ
DATA FILE : HEB24 G.0. HUMBER: 5230
0BS.  DELTA-H  DELTA-A A DELTA-K Df/OH
HUMEER (> (MM MPATSORT/METER) (MM CYCLE
1 126000 549 15 054 13 5718 4 57Z00E-9E
2 257 7010 505 13 581 12 021 1.96143E-65
3 =90066 462 19 665 18 9518 7 BI55E-07
4 750000 66 19 €27 155, 2932 8 BISIIE-O7
5 1_SSOEOE+06  ©43 26378 9 €B8256 5. 4451 -617
€ 520066 564 21 98z g 98916 6. 95047E-07
7 e T Z1 674 €. 18541 7. 74700E~-@7
5 1_GOABBE+DE 752 22 36 P 762 7 S51846E-67
2 652000 594 23.023 734643 9. 115USE -67
10 | .030ABE+96 902 23,721 €.74325 8. 754 36E-07
11 2 OOBPOE+D6 726 24595 € 42597 3. 62220E-07
12 2.680BE+96 €91 25393 6.63258 2 57791E-67
13 2.30060E+06 831 26 064 §.9€94 3 61122667
14 1 92000E+66 €32 26796 S £8436 3. 29407667
15 2. Z5000E+06 545 27 386 573295 2. 43840E-7
16  3.98000E+06 508 7.515 5 5431 1.27538E-07
17  2.66B00E+05 . 584 28 461 5.75466 2. 19624E-67
16 2.50000E+06 .747 29126 5.6871 2.98704E-07
19  4.02700E+06 518 25759 5.59503 1. 28672E-07
20  3.03000E+06 .526 30281 5.81928 1.735256-87

d4/1°0€26IS
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-3 5@003E+06

8361060
S00069
85860006
706000
270000
300004
290860
296060
1560060
1680606
28800
=060
25600
260006
20008

AL LCR
SIFIFITO-

IS e e g T

. 554
.61

€32
841

295

RO R
.5el
574
. 564
513
559

o
-t

i i {08 Ga ik ¢
DD Qe A~

1. 657
.431

IS2

473
3.019
33 .581
.163
7e4
.51
.246
.. 93283
586
133
.78z
<4

776

v pus. ek bt peet. fut L QO QY S TN ML LN

. AB9A3
. 960485
22231
50417
.B82364
18123
. 56504
.B 95.2
68913
.33212

41

nnurcmn—-JAaunﬂvnnncn‘ouv

5A952E-37
.27349E-97
.B41406E-9¢
.12587E-07¢
164320FE-97
.B5P32E-DBE
.B83199E-09¢
BO7B3E-0F
. 36296E-GF
 2e4AdE--0¢
. TA625E-0F
04140 -
,55?"5F*e+
- E5552E-9%
56540F 95
L CaRE 35
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SPECIMEN HO.: K60-24

k¥ SECAMT METHOD *k%

k=1 &8 38 H

GH2 ‘

*Et_*
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E ek % &
E *?&*i&
- Ak
a g
i | N WU DU T I A W | | 1 L
%) E o1 E 82

DELTA-K -~ MPAXSART(METER)
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LOT

SPECIMEM NO.: X66-26

DIMEMSION ¢ INCH»: B=.59 W= 2
2H = 2.4 RH) = .7

R-RATIO = .5 ] 8 HZ.

TEST EHUIROMNMEMT : H2

OATA FILE : XeBze G.0. HUMBER: 5220

4-22-81

OBS. NO. DELTA-M CRACE, LEMHGTH P-t46as DELTé--H
CINCH> CHIPS L IHCH
i 203060 .91 15 N ; Vo)
e 405600 117 1.3 B2¢

3 566000 144 1.1 a2y
4 S906006 A7 i QzE
) 7RGO00 197 3 Q37
& 7556000 215 ¥ B9
7 BES806 237 it 821
3 1. 2280BE+66 .26 65 823
9 1 .46000E+66 282 L6 B2z
10 Z . BORGUE +HE . 305 .95 824
11 3. 60006E +0C .332 5 .87
12 2. S0006E+06 . 357 475 825
13 . 2.7000GE+BE e id .49 .62
14 1. 24600E+O6 .414 .8 .03€
2 . 20B60E +65 .582 7 .169
16 1606006 .604 Bets .B22
17 3056000 651 .58 .047
18 200000 .E74 .45 .023
19 2560000 .699 .35 .025
20 500000 .71 .3 .812

¥4/1°0£2625
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HUMBEF:

601

P o ot ot ok ot ot s bt (O 07~ T OO e K )

QUWANGUAWI—R

SPECIMEN HUMBER :
DIMENSION ¢ IMCH>:

¥kt SECAHT METHOD 4Xk

Hea-2e
B

2H =
29 HZ.

R-RATIO = .5 @
TEST EHUIROHMENT: H2
DaTA FILE © X6€B26

DELTA-N  DELTA-f

(THCH)
302000 825
405660 0EE
566080 637
S06000 025
760669 027
PESAE0 013
865608 621
| 20690E+06 023
1 46A009E+GE 622
2. B0GNOE+05 024
3. GOUOBE+G6 . Do7
2 SOBOBE+RE 925
2. 70000E+06 | 02
1.24600E+06 .36
2. 26000E+06 . 169
{60000 0922
365000 047
200000 023
350000 ‘025
S0P000 012

W
ACHD

G.0. HUMBEFR:

LHUNMNANTMMIWNGWW S LN LaT

[ Sy O g e e o e

it

DELTA-F
KSTHSORTC THCH »

it
eev
S96
.5%53
.184
a8
436
. 169
.92

s

L

.91¢
481
.422
. 282
.33
.453
.588
.22

.142
.627

2239

ST T R MY IVEN AV LY Py og AR AU VU RS | JEAEL SN, 1)

DA-OH

THCH-CYCLE

L E2914E-0T
A4 VE~03
Lo 5
 13408E -0
BToOnE -5
 42614E~11
45197E-08
B2 3RNE-ag
AT UE-38
1 7580E~9t:
. 46445E-03
CB9ZIGE -9
.B2371E-99
. 9407 3E-05
.6EBB2E~-G8
.3E425E-87
. S2580E-07
. 13645E-67
.13036E-08
.37080E~-08

d4/170€252S
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E-05

t:-86

E-87

E-019

SPECIMEM HO.: Xé68-26
¥4 SECAMT METHOD *k%k
kR= 595 &8 30 H2
He
-
- .
= w ¥ 8t
- ¥ % '
N L
_ 1.'#*
&
s Iy
-
-
1 1 1 [T W WS A | 4 W |
09 E 61 E @82
DELTA-K - KSIXSGRTC(INCH)

d4/1°0€2SIS



[}

ZTT

SPECIMEN NO.: X68-26

DIMEHSION (METERY: B = @127 W= o568
2H = .BER96  ACNy = A1778
R-RATIO = .5 ® 20 HZ2
TEST ENUIROHMENT: HZ
DATA FILE © NE626 G.0 NUMBER: 5230
4-22-81
BS. HO. DELTA-M  CRACK LENGTH  P-MAY DEL Th—1
£ M 3 (HEWTONS ) CHM)
1 303006 2. 311 6564 633
z 405609 ¢ 976 . 5772 €65
3 SEERGH 3 649 4554 €72
4 SOA6H 4363 4346 €6
5 L 4.997 2395 6
6 7ESHEN 5 465 3552 471
? 863000 6 014 3219 545
& | ZZO00E+DE  R.E 2806 €36
3 i d6OBOE+GE 7 15% 2664 542
10 2 OAEO0E+D6  1.755 2442 €97
1 3.6P000E+06 8 428 2129 653
12 2 SPGAGE+H6 9 072 2102 €35
13 . 2.700600E+06 9. SE6 { 95 51¢
14 1.24000E+66 10 514 3552 826
15 2. 20000E+06  14.799 3168 4. 261
16 160069 15 35 2442 554
17 305000 16.532 2442 1,182
13 60000 17169 1998 577
13 350000 17743 1554 634
20 500000 18.@44 1332 301
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ARt

0BS .
HNUMBER

e bt b et 40 00 N L e K T

O b g gt
SWONDU L ) P =

kk¥ SECAHT METHOD #£%

SPECIMEN MUMBER: X60~26
DIMENSION ¢METER>: B = .bB127

F-RATIO = .§ @ 36 HZ.
TEST EHUIROMMEMT: Hz2

2H = 86096

DATA FILE : Keoze G.0.
DELTA-H DELTA~A [«
(MM > CHMM
383600 633 19.77
465600 EES 20424
SE0000 673 21 633
00008 66 21 759
7600640 688 22 433
765000 471 X 3 5 K1
565000 .5495 23 521
1 .22600E+06 . S596 24 63z
1.460600E+06 . 548 24 €64
Z2.000D0E+BE K97 - 25.23
2 .66D9BE+BE - . 683 25.87¢
2 S0600E+06 635 26 .935
2 .70000E+66 .S16€ 27 .1t
1 .24000E+06 926 27 .831
2.20000E+B86 4.281 20.435
168000 554 32 .852
305000 1.182 33.721
200000 .577 34.6
350000 .634 35.206
500000 . 301 3%5.673

W
ACHD

. 8508
.A177¢6

HUMBER: 5239

OELTA-kK
MPRESOR T METER

UUIRNN NN WWES S L MAM DI

2317

A7EE3

-

i LU I
.@3169
63583

21837

. B6%F9
o971l
20141
@297
85637
81767
. 79336
.939365
. 387

6343

6649

.82261
.63933
.87473

DA OH

CHM/CYOLE

O e PO G G e =g e I3 s 0 Ll e T TS o i e P\

. 0%020E -2
64 203E 06
282 BE-QE
. 31922E-96
L BEIBBE-07
1€248E-87
2641586--67
CREETEE-L
R2IE-D7
CIBESIE-B
HOSIVE-GY
. 53348E b7
M LO2E-67
. 46344E-07
. 943585E-045
. 46519E-D6
.875954E-66
. 8B8656E-D6
.81110E-6€
.B21 80E-6V

4421702528
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1 . S0000E+06
595600 .
<. S0000E+66

8.

2. 896
¢
3.171

W

35.87°2
38.338
40 .342

1.39717E-06
1.49931E-66
1.26220E-0¢
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SPECIMEN HO.: X&0-26
¥¥é SECAHT METHOD #%%
k=5 @ 38 HZ
E-04 Hz
E-895
}w*
E-B€ g "
Wi
&
E-B37
E-03
E-p9! i $ | U W W WO B O | 1 L1113
£ oo E a1 E @2
DELTA-K - MPAXSORTC(METER)
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8TT

SPECIMEH HO.: Hep-23

DIMEHSTION ¢ THCH)»: s ) 7!
z

8 4 ACH D
R-kATID = & /@ 306
TEST ENUIPUHMENT HY DPUFE“

I:Hll
nn
. ’\_y
N

paTa FILE : 6823 G.0. HUMBER: 5279
2-22-80
OE5. NG, DELTA-M CRACK, LENGTH  P-Max DEL.TA-f
¢ IHCH)> (KIP%) CTHOH

1 2pR0E0 0B 4.5 047
> 475060 138 4 1 649
3 426000 175 35 044
4 465060 217 115 63
5 £OOOG0 25 & 825 633
5 7R006) 29 7 54 4

h 250660 334 2 3 944
2 SHOGE9 375 z 641
9 1.39600E+6 421 {7 04
10 2. 3GeN0E+05 441 1.45 a2

11 500060 4€2 1.3 .02

{1z 790069 4es 1.17 62

17 & A7SOBEHIE 502 1 925 @21
14 1.30800E+05 523 975 831
15 & 12099E+96 55z 88 023
16 2 SGSORE+B5 573 82 @21
17 3 G76OBE+G5 593 74 .82

15 4.30090E+06 .62 7 @27
19 1.06430E+0€ 642 665 022
20 1 98Z60E+06 658 162 816

d4£170€25DS
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6TT
L
aeVEn 40 1]

& od
Sn

. 2000608E +06
. 79060E+06
. ABAVBE +0s
. 862a6E+06
. 2cBtoE+Bs
agean
2.050a0E+06
1 .35600E+86
1. 068GoE+85
1 . A806RE+0E
560000
465004
456680
3450600
3500060
250658
350005
1 26606
1 ABGAn
1 86026

2R n g} SRR L 44

—T XY

TGO
00 g e\

017
.19
.824
B2l
021
.13
.82

.8z

Q13
.B25
.Bel
021
8zl

A

G
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041
Mgz
822

023
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43

78600
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40003
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TZ1

0BS.
HUMBER

o et pek . e et Bt gt 5 Y OO = f T LY o ) PN

N =t e
WM AR GID -

Kik SECANT METHOD #4%

DINENSTOH ¢ THCH - = .5 W=z
H =24 ANy = 7

R-FATIO = 5 ® 20 HZ.

TEST EHUIRONMENT: H?DROGEN

DATA FILE : ME023 G.0. HUMBER: S523@
DELTA-H  DELTH-A f DEL TH-+:

¢CIHCHD CIHCHY  KSTASORTC INCH

935000 B4 764 8 54
4756060 645 &1 6 553
426006 044 357 P 7T0
455600 038 395 7 an’
602006 @33 1934 £.99
700006 04 37 6 632
SSHBO0 844 1012 6. 4B
Sapeas .04l | 655 5.6
1.29000E+06 046 1 0195 5. 447
2. 3CONOE1@5 6z 1.131 4 923
BORGOE 62 1.152 4 58
796000 02 1,172 d4.28

2 P7SO0E+E6 621 1192 383
1.30000E+66  0Z1 1.213 32.862
2. 12B06E+06 027 1 237 3 654
2. SES0OE+06  .0z1 1 262 3.593

3 67600E+06 @2 - 1.283 3.355
4. 30090E+0E 027 {.306 3.386
1.68436E+06 022 1.331 3.407
1.98260E+06 616 1.35 3.325

NN re = ATV G D BN e B

Da-DH
THCH/CYOLE

TESLAE-BE
B4 206E -7
CO2E693E-97
. 2O6ASE-05
. 536090k -03
7 ES06GE~ax
 EEGISE -1
 S4589E 08
. 2B249E -
573956013
.HZ1A0E -8
.54522€-98
. 96RRIE bR
.58408E -3
. 35493E~-08
.16132E -89
.ASS53E -GN
.34913E-69
.82020E-68
.9€834E-09

d4£1°0€253S



o ind 1ad G Cnd Gl 1ad (o) Kaf S DA DA PO P Dot P P Po Py

o
OO N e Ul SO QU= T Ul S G 0 =

Ztt

2.90000E+0e . a17 1.366 3.24 5. 934345E-09
1 73060E+06 019 1.384 3.159 1.64462E-97
3. a0p00E+R6e 624 1.406 3.8% 8.14035E-065
2. a0zO0E+DE 021 1.425 3.0832 7. 93603E-AY
6 22000E+06 621 1.45 c.939 3.31126E-69
880000 819 1.469 3.114 2 . 33000E b
2. B5300E+0s 62 1.429 3. 30¢ S 59074E-02
1 .35860E+96 B2 1.5A9 3.5 1.46459E-12
1 60QOGEE+DE B19 1.525 3.76 i .92526E~-060
1 BOOBBE+0E .20 1.55 4.859 2. 47320E -0
Se0a00 e 1.573 4.414 4, 26399F -0
465006 - .0z1 1.394 4 .786 4  49057F -0
450000 821 1.615 5.203 4. 70934 -A%
3450006 8a2 1 &37 S 7z €. 2331 2E~-05
35606006 B3 1.€5% 5 &97 € 4D -3
S56006 8.3 1 .£54 I 3 e.u23° 10
350a06 841 | 3 524 1. 16217E-0/
1261800 022 L 73 19 24 1 8e9950-87
166800 .aze 1.772 11 .8u2 & 211n8E -7
166000 2% L.7as 174,985 & RS208E-07 &

44£1°0€253S



At

613 16 827 3.01429E-67

41 ro0aa 821 1 ¥
42 46660 .822 1.84 268.469 9.959936E-07 %
43 48068 825 1.8e4 26.123 © 6.12002E-97 |
44 3560048 azz 1 ag? 34.85¢ 6. 36571E-087 #
45 23061 . 844 ) 8. 943 1. 74830E-0€ ¢

4421702528
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f
H

1}

FE
¥
"D

‘ECIMEM HO.: XeB-23

1

SECAHT METHOD #kx

B3 @ 38 HZ
ROGEM

_ 1 1 1 L 1t ta2ad 1

A

A4 1 1

Y
®

E 61
DELTA-K - KSI%SGRTC INCH)

E 62
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9Z1

SPECIMEN HO, : X68-23

DIMEHSIOH (METER>: B = 0127 W= 65
cH = BE@I6 AcH) = BIP7

R-RATID = .3 @ 20 HZ.

TEST EHUIPGHMEMT HYDROGEN

DATA FILE : HeB23 G.0. NUMBER: 5230

12~-22-00

OB5. HO.  DELTH-M CRACK. LENGTH P~ DELTA-A
C M CHEMTONS Y (M)

1 2689890 o 19935 1 (29
2 475000 3.434 16294 1 .25¢
2 420060 4 .54 15540 i.166
4 4650015 95569 12956 IES
S £030006 &.353 12543 3494
€ + BOAG ¢ 371 H2r? 6 1 613
7 230600 8.43%¢ S ldets 1123
] 200680 3.533 8660 1 633
G 1. 396060E+05 19 694 7346 1 1€}
13 2. Z8O30E+05 11 212 6428 516
i1 £90860 11 727 272 914
12 790660 12.228 3194 .8 9211
13 2. 973NBE+0S 12 763 4351 2%
14 - 1 . 30006E+06 13.286 4329 323
15 2. 1 2600E+06 14 016 3907 .2 7co
) 1= & . S8366E+66 14.953 3640.3 D37
17 3. 37800E+05 15.055 3285 .6 .582
18 4. 300890E+06 15.749 3108 .694
19 1.08436E+06 16 .365 29352.6 .556
298 1.982€0E+06 16.766 2732.8 .401

d4/£170€252S



9¢1
Fa D) Ul ¥ad (o tad Cof Sad Sl Cod Ul ot Pod 000 Do 1

S A G = Ty L0 e v o == 50 WD 30

2.90000E+06  17.144 2575.2  .438
{.79060E+66  17.619 2397 €  .475
3. GOOAOE+BE 15,24 2220 62

2 86200E+06 18776 2642.4 536
6. 22000E+06  19.299 {8ed. 8 523
200600 19773 1664.8 473
2. GSDODE+EE 20263 1964.6 515
{.35000E+0€ 2679 1664.5  .502
i GROAOE+BE  21.279 1664 .6  .429
| DeAOE+pE 21505 1864.6 629
©06000 22 . 451 1564 8 .54z
465000 72 981 19648 53

456805 23 513 15€4.8 578
345600 24 GES {7643 547
356060 24642 1564 & 576
350000 5 . 356 1664 .8 713
350669 26. 29 1654.6  1.074
1 20006 2F . Sd i1564.5 552
1609660 27503 16964 & Sk
1 60503 25 143 1264 &8 B4

" ¥4/1°0£253S
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70000
48680
46000

35060

<3000

1864 .
1864 .
1864 .
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936
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628

1
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11
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8Z1

%% SECAHT METHOD #k+%
SFECIMEM NUMBER: Xe6-23

OIMENSION CHETERD: B = .8127 W= 9505
cH = 86896 A(HH = @1778
FE-RATIO = .8 @ 38 HI.
TEST EHUIRONMEMT : HYDROGEM ‘
DHTA FILE : ReB23 G.0. HUMBER: 5270
es.  DELTA-H DELTA-A A DELTA-K | (3Ot
HUMBER CH) M) MPASERTCHMETER > MM /CYCLE
1 300000 1 889 19 412 a9.695%42 1 21925E-6a5
2 475000 1. 257 20 .55 9 3HEId 2. GACLZE- G
3 428600 1.106 z1.7€e7 8 52104 2. 63200E-05
4 465000 . 969 - 22.6865 8. 12455 ¢ es444E-or
2 88004 . 844 23 711 ¢ ERE3Z } . 4658140
& 7 0ABGHY 1.atg 24 £42 727427 1454156 -9
¢ 5359600 1.123 25,712 7.R244%5 1 B236E-05
3 SLIIBHH 1.8639 36794 £.33784 1. 15466E-0G
3 1.39600E+0€6  1.161 c7.8%4 9.97453 B8 352/6E-07
12 2.3e006E+GE . 518 28 733 9.4 2. 1?779E-97
11 £opbe . 514 2,29 5.62313 6.423v4E-B7
12 750060 511 &8.762 4 €938 6. dE6£259E~97
12 2.07500E+86 . 52D 30 .28 4.27575 & 53228E-07
14 1.30000E+B66 523 30.8065 4 235693 4 .02355E-87
15 2.120600E+6E . 729 - 31.431 4.81921 3. 44651E-87
16 2.9585a6E+06 . 537 2.064 3.54¢68 2.67818E-07
1? 3.87600E+06 . 562 - 32.584 3.72394 1 .29528E-07
18 4.30090E+06 694 33.182 3.71414 1.61268E-07
19 1.084306E+06 356 33.8067 3.73698 S.13136E-07
20 1.98266E+0€ .4061 34.286 3.64639 2.02396E-97

d4£1°0€25IS



671

21 <. 20006E+06 . 438 34.705 3.55407 § 50963k -67
28 1.79060E+06 .475 35 162 3.46453 2.653438E-97
23 3.00000E+86 .62 - 35.709 3. 29605 2.B6765E-97
&4 2. 80200E+058 536 36 .288 3.32596 1.91416E-87
20 6.22000E+0e . 523 36.817 3.22302 8.41052E-6¢
26 860800 473 37.316 3.41565 9.91812E-67
27 2.5u0pE+Be . 5195 37.21 3.6263 2.51225E-97¢
2¢ 1.35060E+06 502 38.219 2.86568 3. 7208cE-67
2 1 00000E+06 . 469 38.814 4.12453 4. 891 53E-87
38 1 .0EBBOE+BS €29 39.374 4.45178 €. 23490E-0¢
31 Se06a0 .94 39.959 4 841€9 1.68422E-1€
32 465000 93 40 .496 5.24305 1.14671E-0c
33 456600 518 41 .43 S 7126 1. 13617E-BE
34 345000 847 41 .573 €. 253413 1 S6474E-0E
23 356600 976 42 .134 £ . 986574 1.64643E-66
36 256090 e ¥ - 42.{?9 s ] O 2 BZCNCE--bE
37 356000 1.024 43 £53 ©.3487 2.9:44PF—U¢
26 126600 952 44445 11 2311 4 SB73EE-BE
29 186099 962 45 602 12. 9496 5 51534E -3¢
e 13) 160666 €41 45 . «93 15 3323 6.

AO565E-05 £
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- ¥4 SECANT METHOD %%

B R = .8 » 30 HZ
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- g ¥
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