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SECTION I
INTRODUCTION

The need for providing processing information on new resins in this
laboratory requires obtaining the reaction kinetics for polymerization of
these resins. The kinetic parameters can then be used to generate
reaction window plots. Because of the exothermic nature of these
polymerization reactions, differential scanning calorimetry (DSC) is an
effective method to obtain the kinetic parameters.

A number of methods have been reported in the literature for deter-
mining reaction kinetics by DSC. Many of these attempt to obtain the
kinetic parameters from a single DSC scan. A review of some of these
has appeared recently (Reference 1). Single scan DSC kinetic analysis
has inherent difficulties especially when the reaction order is not
known or if the reaction rate data do not justify the use of a reaction
order function. The consequences of the use of single scan kinetics
were well described by Flynn and Wall (Reference 2) for the anaTogous
case of thermogravimetric analysis. In this report, the use of the
Friedman method of kinetic analysis of thermogravimetry (Reference 3)
is applied to DSC measurements of resin cure.
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SECTION II
THEORY

1. KINETIC ANALYSIS

Let us define a variable o, the conversion factor (0 < o < 1), which
is the amount or fractional conversion of reactants to products. In
general, r, the rate of the process can be considered to be a product of
factors involving both o and temperature:

- do _
r= = k(1f(o) (1)
The rate is also a function of pressure, but for our purposes pressure
is a constant and will be neglected. k is called the "rate constant"”

and is independent of the concentrations of the reactants but is a
function of temperature.

The dependence of k upon T fs usually given by:

;
d(1n k
Sl - e (2)

where T is the temperature, R is the usual Gas Constant, and the activation
energy EA is constant. Hence, the familiar Arrhenius equation arises
upon integration:

(3)

and the activation energy is interpreted as the energy needed for a
molecular species to become reactive. In a reacting system an equilibrium
exists between ordinary and active molecules. EA is the difference
between the average energy of the active molecules and the average energy
of all the molecules. The two averages must have the same temperature
dependence for the Arrhenius equation to be valid (Reference 4).
Substituting Equation 3 into Equation 1 yields

de . ne~E/RTe(q) (4)
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The other factor in the rate equation, f(a), is generally derived
experimentally by plotting different functions of o against time. As an
analogy to many chemical reactions in solution one might consider f(o)
to be of the form: '

flo) =1-0)" | (5)

where n is called the order of the reaction, In this case since con-
version is used rather than the usual kinetic form which utilizes some
form of concentration of reactant(s), this should be more appropriately
called the "apparent" order. If the volume change during reaction were
known, conversion units could be converted to concentration units,

The simplest case of Equation 5 is when n =1 or a first order
reaction. Then, if temperature is constant, Equation 1 reduces to

da/dt = k (1-0) : - (6)

or the rate of change of conversion decreases proportionally with the
concentration of reactant(s).

While an expression of the form of Equation 5 is not always valid,
particu]ak]y in bulk reactions, it still represents a useful starting
point for describing experimental reactions. In the case of solid state
or viscous state reactions, however, any kinetic analysis of experimental
data should not initially require a reaction "order" form of rate
dependency. | |

Consider experiments conducted under different conditions, e.g.,
different heating rates, such that a certain constant degree of
conversion (a) is attained for each experiment at different temperatures.
Then assuming that f(a) is not a function of temperature, i.e., the
mechanism does not change over the temperature range considered,

Equation 1 can be rewritten:

1

T+ 10 Af (o) | m

In

ala
al8
o|m
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Since a is a constant, f(a) is also constant and the second term on
the right side of Equation 7 is a constant. Thus, a plot of 1n da/dt vs. 1/T
for the several experiments should yield a straight 1ine with a slope
equal to -E/R and an intercept equal to 1n Af(a). An activation energy
can be obtained without making any assumption as to the reaction "order"
or rate dependency. Repeating this process at different values of a
can verify that the activation energy is indeed constant during the
course of the reaction. If not, it indicates that Equation 4 is not a
valid representation of the reaction and alternate expressions should
be tried.

Having determined an average Ea over the whole reaction as described
previously, values of do/dt and T at various values of o can be substituted
into Equation 6 giving Af(a) as a function of o. The rate dependency can
be determined in this manner without having to assume any a priori
functionality. If a plot of 1n Af(a) vs. In(1-a) results in a straight
line then the slope of that line gives the reaction order n of Equation 5
as well as the pre-exponential factor A. If the plot is not a straight
line either some other functional form can be tested or a numerical
table of Af(a) vs. o may have to suffice, as described below.

Having obtained the kinetic parameters, one can utilize them to
predict the behavior of the reacting system under a variety of isothermal
reaction conditions. This is displayed in a so-called "reaction window
plot," the source of which can be described as follows:

If temperature is held constant, Equation 4 can be rearranged and

integrated to yield -

a
/__(—)_?\%u = ¢ E/RT / dt (8)

0 0

The left-hand side of Equation 8 is a function of o which we can
call g(a) and, if the functional form of f(a) is known, can be

"
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expressed analytically. If not, g(a) as a function of o can be obtained
by numerical integration of 1/Af(a) as a function of a. Thus, Equation 8
becomes ’

gla) = te E/RT | (9)

or rearranging and taking logarithms of both sides,

+ 1n gla) (10)

— =

Int = %--

which relates reaction time to extent of conversion for each temperature.
Plots of In t vs. 1/T will give parallel straight lines for each extent of
conversion. These are called reaction window plots since they indicate
how long one can process reactants before any appreciable reaction has
occurred and how long one must heat them at any given temperature before
the reaction is essentially complete. It is for this reason that our
reaction window plots show lines for o = 0.05 (5% conversion) and

a = 0.95 (95% conversion) as well as a = 0.5 (50% conversion), to show
the extremes of the reaction. It should be emphasized thétywhi]e /7T

is plotted on the abcissa of the reaction window plots, the plots display
times for isothermal reactions.

2. DIFFERENTIAL SCANNING CALORIMETRY

Differential Scanning Calorimetry, first described in 1964 (Referente 5), -
is a scanning thermal analysis technique utilizing insulated sample and
reference holders maintained at the same temperature by a closed loop
electrical system (Figure 1). The energy per unit time absorbed or
released by the sample is exactly compensated by a corrésponding incréase
or decrease in the electrical powér to the heaters, such that equivalent
temperature of the two holders is maintained. The measure of the
electrical power applied is equivalent to the heat flow of the system
to the sample. Thus, the DSC is an energy measuring device, while other
familiar thermal analysis instruments (such as differential thermal
analysis, (DTA)) are temperature measuring devices.
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A simplified view of a thermaTVanalysis cell is shown in Figure 2.
The sample and its holder are at temperature 1;, the thermal energy
source is at temperature Tp, and the total resistance to the heat flow
dg/dt is R, a sum of resistance between the pan and the sample, and the
resistance of the sample itself. If care is taken to insure good thermal
contact between the sample, the pan, and the heater, the thermal
resistance can be minimized, but it is an effect which must be compensated

for in DSC measurements.

If we assume that the tempefature of the sample and pan are uniform
and equal, and that the heat capacity of the sample and pan and the
thermal resistance R are constant over the range of interest, then:

dT
dh c, —= - %%- (1)
dt

a,
o+

where the sample produces heat g%-in an exothermic reaction (dh/dt is
considered positive for an exothermic reaction). Heat flow dq/dt to the
sample is taken as positive, and Equation 11 indicates that heat either
produced by the sample or absorbed from the energy source must increase
the sample temperature or be Tost to the surroundings. The heat loss is
controlled by the value of R, and in an analogy with electrical circuits,
the heat current is equal to the potential difference (temperature)
divided by the resistance: ‘

dq _ p s (12)

This is Newton's Law, the thermal analogy of Ohm's Law. If we take the
“time derivative of Equation 12

(gﬁ) dT_ T |

d —_—

i) T &

- R "R (13)

and if we consider a sharply melting standard material such as indium,
dT

—H%-= 0 during melting. Hence, during melting, the slope of the curve




AFWAL-TR-81-4177
Volume I

Figure 2.

Simplified Differential Scanning Calorimeter Sample
Cell. Sample and Holder (:), Thermal Energy Source
or Sink

w
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i T
generated, T is equal to the programmed temperature rate E%E-divided
by the thermal resistance R. This provides the correction method
commonly used in DSC analysis: a value of R is calculated for each heating
rate used in scanning a sharply melting standard (indium), as shown in

Figure 3.

This value of R is then used to calculate the actual temperature at
any point on an actual data curve of interest. For example, in Figure 4,
the true temperature at the peak height is not TA’ but is actually found
to be TB by constructing a line of slope %% %~from the peak height at A
to the intercept on the temperature axis. This correction typically
ranges from 0.2° for an ultra pure, sharply melting material to several
tens of degrees for other less pure materials with broad melting curves
or curves showing other thermal phenomena (Reference 6).

Obviously, the greatest accuracy in temperature measurements is
achievéd with small sample size, proper encapsulation in the sample pan
(i.e., no bending of the flat pan bottom), and slow heating rates. A
balance between sensitivity, which increases with scan rate, and accuracy
is possible by reducing thermal resistance by experimenta] techniques
and performing a correction for thermal lag and scan rate error.

Another error considered is that of absolute calibration error and
scan rate/temperature nonlinearity. The usual method of correcting for
the latter effect involves measuring melting points of a number of standard
materials and calculating a polynomial fit between the Tm's and the
indicated temperatures (Reference 7). The correction was not accomplished
in this study since over the limited range of temperatures involved, the
error is not large, and a linear correction was applied instead. The
error due to inaccuracy in the calibration po1nts and the scan rate error
can be described by

To..=T

true obs ~ C dT/dt + D (?4)

where the coefficients can be evaluated from two melting points.
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3. KINETIC ANALYSIS BY DIFFERENTIAL SCANNING CALORIMETRY

The Differential Scanning Calorimeter (DSC) produces a plot of dH/dt
versus time t (or temperature T), where dH/dt is either the rate of heat
input (endotherm) or heat output (exotherm) in millicalories/second.

The total area under the thermogram curve (Figure 5) defines the heat of
reaction AH. The area of a small section of this peak, a, corresponds

to the fractional heat evolved up to time t (or temp T) and is proportional
to the extent of conversion (o),

- a
(X-m (]5)
or more generally
t
1
o (t)= g f 9% dt (16)
t
0

where to is the time for the onset of the exotherm or endotherm.

12
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Figure 5.

Temperature

Typical Differential Scanning Calorimeter Curve.
Indicated is the Partial Peak Area, a; the Total Area
Is Equal to the Heat of Reaction, AH. TS’ T50, and T95

are respectively the temperatures for 5%, 50%, and 95%
completion of the reaction. :

13
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SECTION III
EXPERIMENTAL

1. INSTRUMENTATION

Thermal data were obtained using a Perkin Elmer DSC-2 differential
scanning calorimeter with analog output disp]ay on a Perkin Elmer
Model 56 strip chart recorder. BCD temperature output and heat signal
from the DSC were recorded on punched paper tape by means of a Hewlett-
Packard Model 2570A Coupler/Controller, a Hewlett Packard Model 3480B
Digital Voltmeter, and a Teletype Corporation Model 33 teletype.
Computer calculations were performed on the WPAFB-ASD Computer Center
Cyber 175, and all programs were written in Fortran Extended.

2. CALIBRATION

The DSC was calibrated in the manner described in the operations
manual (Reference 8). Cooling rates were carefully controlled to avoid
super cooling of the standards. Absolute temperature calibration was
checked by examining the melting points of high purity indium and lead at
different heating rates, and constructing a temperature correction curve
for each heating rate, the intercept and slope of which were calculated
in program kinetic (Appendix B). Program CALIB (Appendix A) was used
to determine the value of the thermal resistance factor (TR) for each
scanning rate. This program performs a peak analysis of the melting
endotherm for the standard, and prints out the values of TR and the
observed melting point (Appendix A.2). CALIB is a modified version of
a standard program provided to DSC users by The Perkin Elmer Corporation
(Reference 7).

3. DATA COLLECTION

Data for each material was collected for a set of at least four heating
rates. The coupler/controller was used to initiate the temperature
program of the DSC, and measurements of the signal voltage were made by

14
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the DVM at intervals of 0.8 seconds or longer (limited by the maximum
punching rate of the teletype). For each specimen, three runs were made.
First a scan of the empty sample pan was performed to proVide a back-
ground level, then the sample was introduced into the pan and data was
collected through the temperature program. The background scan was
subtracted from the peak data scan to produce a corrected data set
(Reference 9). After completion of the curing scan, the sample was
rescanned to determine if cure was complete and to determine a glass
transition temperature (Tg). Samples were weighed before and after
scanning, and all samples were scanned under a nitrogen atmosphere.
Sample DSC scans are shown in Figure 6.

4. DATA REDUCTION

Punched paper tapes were either converted into punched cards USing a
utility program or were read directly onto a disk file by remote terminal.
After checking the data to eliminate any obviodé errors, the program
KINETIC in Appendix B was executed. Sample data, required data cards,
and typical output of KINETIC are listed in Appendixes B.1, B.2, and B.3,
respectively. l

5. COMPUTER PROGRAMS

Several computer programs have been utilized to perform the kinetic
analysis. Each will be summarized briefly and the main subroutines will
be listed and their functions described. Those subroutines which are
identified with an asterisk are unmodified or slightly modified versions
of standard Perkin Elmer rbutines, and are printed with the permission
of the Perkin Elmer Corporation, Nohwa]k, Connecticut (Attn:

Dr. Bruce Castle).

a. Program KINETIC (see Volume II for program listing)

This program is a general data reduction program for transforming
raw data from the DSC into conversion rate versus time or temperature
data for kinetic analysis. Kinetic parameters are ultimately

15
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produced, including activation energy and reaction order. Each subroutine
will be summarized briefly to indicate its function.

KINETIC - Calls individual subroutines depending upon mode of
operation, repeats for multiple data sets. Comments list all data
formats.

PRELIM - Initializes control constants, reads input cards to select
options and to set values of thermal resistance and scan rate temperature
correction factors.

INREAD - Reads data file for scan rate, range, initial temperature,
and data rate information followed by raw data for each curve. <Calls
INPUTT for actual reading of the raw data. If backgkound subtraction
option used, calls SUBBAK which in turn uses INPUTT to read background
data. Calls COUPLR to analyze each peak.

COUPLR - Peak processing subroutine, applies thermal resistance and
scan rate corrections, senses the peak, truncates if desired, applies
baseline correction, fills the two main data arrays (DHDT and TEMP),r
and copies the data to the output data file if desired.

CVPLOT - Calcomp plotting routine for the set of up to six curves

for a graph. v

PREKIN - Calculates area under a curve and cumulative areas for 0.01

intervals of conversion. Data is interpolated to ca1cdlate %%3 ¢, time,

and temperature for each value of ¢ from 0.01 to 0.99. Calls subroutine
TGA3 for kinetics analysis. | '
TGA3 - Modified subroutine TGA3 from Reference 10.

POSTLM - Reinitializes to the main program or terminates execution
if job is complete.

FITY - Utility for FT.

FT - Performs a three-point fit and interpolate operation.

17
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NUCOOS5 - Controls page skips and numbering and title printing for
printer control.

NUCO0O8 - Writes benchmarks, elapsed running or execution time and
time since last call.

PRPLOT - Calls subroutine GP to produce a one page printer plot of
data when requested by various calls in the main subroutines. Provides
the proper heading for the plot depending upon the value of N in the call.

SUBBAK - calls INPUTT to read the background data, and subtracts point
by point since the data are required to be at the same starting temperature
and data rate.

TEMPTR - Corrects a given temperature for thermal resistance and
applies the scan rate correction.

TK - Utility for FT.

KINETIC - also uses some utility routines listed under program CALIB.

b. Program CURE

This program uses the output kinetic parameters from program KINETIC
to produce a processing window plot. This plot indicates time-temperature
factors for various degrees of cure desired. The program consists of
only one main routine (CURE), which reads kinetic factors from the
teletype or g(o) data from a file (from KINETIC). The temperature -
cure time - cure amount (degree of conversion) relationships are then
calculated and plotted in a convenient graphic form on the plotter.

(See Appendix C for input and output).

c. Program CALIB

This program is a modified version of a Perkin-Elmer Co. supplied
routine to calculate the calibration constants for the DSC. It locates
the melting peak of the standard employed after subtracting baseline
curvature, calculates a least-squares background on either side of

18



AFWAL-TR-81-4177
Volume I

the peak, integrates the peak (to find heat of fusion), and locates the
true melting temperature for that peak. Subroutines included in this
program are:

CALIB - Main routine, reads sample identification, and other data
-about the standard, calis INPUTT to read peak and background data,
Tocates the maximum (calls IMAX), beginning and end of the endotherm
(calls PEAK twice), and integrates (INTGRA). The leading edge of the
peak is considered to be indicative of the thermal resistance (TR) of
the system at that scan rate, and subroutine DER is used to obtain the
maximum slope of that edge. The area heat constant which converts
encoder readings (ordinate values from the coupler-controller) to cal/sec
in absolute units is obtained from the area of the peak and the heat of
fusion of the sample. TR is applied to the peak maximum to obtain the
true melting temperature for the standard. A printer plot of the data
and all values of'constants are then printed. The program cycles through
as many data sets as desired.

INPUTT - Reads the input file for raw data and fills array Y or Y8
with M or MM points.

The following utility routines are used by either KINETIC or CALIB
or both:

*BASE  Calculates the value of the baseline at a point g1ven the
1ntercept and slope of the baseline function.

*DER Ca]cu]ates the derivative at a point in an array.

*GP Produces one page line printer plot of the data requested.
*IMAX  Finds the maximum value of an array.

*INTGRA Performs a Simpson's Rule integration.

*INVT  Finds the data point index for a g1ven temperature (not valid
after thermal resistance correction is applied).

*PEAK  Locates the beginning of a peak in an array of ordinate data.

*SLOPE Applies a least squares fit to 6rdinate data to obtain a
straight line approximation.
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*TEMPT  Calculates the temperature of a data point knowing the initial
temperature and the scan rate.

*TEMPTR Calculates the thermal resistance corrected temperature of a
data point.

*YAV Finds average values of an array.

20



AFWAL-TR-81-4177
Volume I

SECTION IV
RESULTS AND DISCUSSION

DSC curves for the reaction of an acetylene terminated sulfone resin
(Reference 11) are shown in Figure 7. The values have been corrected
for baseline and only show deviations from the baseline.

It should be noted that the integration of the DSC curves is as a
function of time, not temperature, so that the abscissa actually used
for the integration is the elapsed time from the beginning of the exotherm.
Integrations are accomplished utilizing computer programs that interpolate
the integrated values to integral percent conversions, i.e., for Ao = 0.01,,‘
The data for da/dt are plotted on a log scale vs. 1/T in Figure 8. The
numbers beside each curve refer to the heating rate in degrees per minute.
Points on each curve at a constant value of o should describe a straight
Tine in accordance with Equation 7. Two such lines are drawn on Figure 8,
one for o = 0.5 and the other for a = 0.8. The computer program evaluates
the slope of the straight lines for each value of o thereby determining
the activation energy as a function of extent of reaction. If all the
lines are essentially parallel as in the case for this example, a single
reaction is assumed whose activation energy is given by the average
obtained from the slopes of the straight lines. Lack of constancy of
activation energy as a function of conversion (and also temperature) is
evidence for a more complex reaction scheme, and a warning not to ‘
proceed further with this method. In this case the slopes are quite
constant giving an average activation energy of 25.06 kcal/mole. It~
should be noted that data on Figure 8 for early stages of reaction
(i.e., the right side of each curve) are essentially superimposable‘and
parallel to the constant conversion straight lines. That is because, at
early extents of reaction, there is little loss of reactant and the
reaction curve follows the Arrhenius function. Only after significant
reaction has occurred do the curves start decreasing in slope due to loss

of reactant.
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Having obtained an activation energy, it can be substituted into
Equation 7 along with the appropriate experimental values to obtain the
log Af(a) as described previously. If log Af(a) vs. log (1-a) is a
straight 1ine the slope gives n, the apparent order of the reaction, In
this case the values are log A = 8.3530 and n = 1.21. These values are
substituted into Equation 10 yielding the reaction window plot given in

Figure 9. This plot can be utilized to guide processing of resins as
described previously.
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PROGRAM CALIB

SAMPLE DATA FILE
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U dlel0.,7.2 INDIUNM

- ¥X ]

Jo1l

€040

80,0

310.0

Jeb

2339 0337 0337 0337
0339 0334 0334 0335
2333 0333 0333 033
2330 0431 2331 0331
2329 0329 2329 0329
2329 0329 03¢29 0329
3328 0329 D328 0324
2327 0327 0327 0327
-u942-0554~0339-0047
2323 0326 0324 0324
J321 0320 0420 0320
3320 0320 0320 03¢0

O 8lelVe7¢3 INODIUN

be 8

Yel

¢0,0

80690

370.0

Vel

J34) 0340 0340 0339
337 0337 0337 0330
2330 0436 0335 033
4333 0333 0333 0333
3333 0432 0332 0332
Js31 0332 D431 0332
-3331 0331 D3s1 0331
2329 0329 0329 0329
-39515-0567-0370-0115
J324 0327 0328 0327
Y324 0324 2324 0324
J323 0323 0323 0323
3321 0321 0320 0321

0 61.10.7+4 INDIUM

bt

9.1

200

40.0

380.0

0.8
0290 0290 0290 0290
0289 0289 0289 0289
0288 0248 0438 0288
0287 0287 0287 0287
2287 0287 0287 0287
0287 0287 0286 0280
0285 0286 0286 0280
3285 0285 0285 0285
Dee5 0269 0285 0285
0284 Q284 0245 02385
D284 0284 0284 0284
JZB4 0284 0283 02d3

0337 0336
0334 0333
0332 0331
032y 0330
0329 0329
0329 0329
0328 0328

0336 0335
0333 0343
3331 0331
0330 0331
0329 0328
0329 0329
0328 0328

0308 0194-0021-0290

010> 0Q22¢2
0323 0322
0320 0320
0319 0319

0339 0338
0336 0335
0335 0334
0332 0333
033z 0332
0331 0331
0330 0329
0317 0217
0088 0213
0327 0326
0324 0323
0322 0322

0290 0289
0289 0289
0287 0288
0287 0287
0286 0286
0285 0286
0286 0286
G285 0285
0285 0284
0284 0284
0284 028«
0284 Ocbus3

Dcde 0312
0322 0321
0320 0320
0319 0318

0338 0338
0335 0335
0333 0333
0333 0333
0332 0332
0331 03sl
032y 0329
0013-0251
0280 0311
0325 0325
0323 0323
D322 0320

0289 0290
0289 0284
0287 0287
0287 0287
0287 0287
0286 0286
0245 0285
0285 0285
0235 0285
0285 0284
024 0284
0283 0cu3

263 0277 0229 0129-0002-01499-0294-0428
~J457-0303-0094 007> O0l83 0241 0£58 0279
Jede Qcu2 G242 0281 0279y 0280 0280 0279
Q279 0279 0279 0279 0279 0279 0279 0279
0279 0279 0279 0279 0278 0278 0278 0278
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I8 0278 0278 0278 0279

22717

GeBd 0288
J268 0288
0287 0287
3286 0286
J2d6 0285
0285 0285
0cu5 0285
0284 0283
0¢85 0285
0z84 QzB4
0284 0283
0283 0283
J283 0276

0283 02483
vesl 0281
Jz80 0280

0280 0280

2323 0323
3323 0323
3322 0321
2321 0321
3322 0321
2321 0320
2320 0319
2320 0320
2318 0318
2319 0321
2318 0318
0318 0318
2317 0318
0318 0318
0318 0316
2318 0317
2317 0318
2317 0317
2317 0317

0cu8
02387
0287
0287
0486
0285
0285
0284
0284
0284
0283
0283
0226

~J453=0295-0087

02483
281
0280
0279

0323
9323
9321
0321
0321
0320
0320
0319
p3rL8
0319
0318
0318
0317
0318
0318
0317
0317
0317
0319

U 81le10.7¢5 INDIUM
beld
Yol
20U
40.0
330.0
Q.8

0289 0288
0287 0288
0287 0287
0286 0287
0286 0286
0245 0285
0285 0285
0284 0284
0234 0283
0283 0284
0284 0284
0283 0283

0278

0288
0287
0287
0287
0286
0285
0285
0284
0284
0283
0283
0243

0278 0277

0238 0288
0286 0287
0287 0287
0286 0287
0285 0285
0284 0285
0284 0284
0234 028>
0234 0284
0284 0284
0283 0283
0283 0283

0125-0013-0153-0297-0431

Q081 0187
0282 0282
0281 0281
0280 0280
0281 0279

3 8le1047406 INDIUM
b.8
9.1
10.0
2040
390.0
Je b

0323 0323
0323 0323
0320 0320
0322 0321
0320 0321
0320 0319
0320 0319
0320 0320
0318 0318
0318 0317
0318 0317
0318 0318
0318 0318
0318 0318
0318 0317
0317 0317
0318 0317
0317 0317
0319 0318

0243
0282
0280
0280
0279

0323
0322
0320
0321
0321
0320
0319
0321
0318
0317
0317
0318
0318
0317
0317
0317
0318
0317
0317

0271 02s1
0282 0282
0281 0281
0¢79 0280

0323 0323
0321 0322
9321 0321
9321 0321
0321 0321
0321 0320
0320 0319
0318 0318
0319 0319
0317 0317
0317 0317
0318 0318
0318 0317
0317 0318
0318 0318
0317 0317
0317 0317
0317 0317
0316 0313

0287 0207 0088-0051-0197-0344-0488-0627

9309 0318
J317 0318
J3l6 0316
0317 0317
0315 0316

«0756-0845~0713-0410~0113

0319 0319 0318

0318 0317
0317 0317
0317 0316
0317 03leo

U 81¢1047.7 INDIUM
b.8
9.1

0317
0316
0315
0316

29

0098
0317
0316
0317
0310
0316

0221 0283
0317 0317
0316 G316
0317 0317
0315 0316
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10.0
20.0
390.0
D.8
0323
J323
)33
9323
Jiz3
2343
3323
J323
JI323
J323
J322
0322
Jize
9323
J322
Jis22
Jsee
3322
3321
d282

0323 0324
0323 0323
0323 0323
0323 0323
0324 0323
0323 0423
0323 0323
0323 J)323
0323 0322
0323 0322
0322 0322
0321 0322
0322 0323
0323 0322
0322 0322
0322 2320
0322 0321
0321 02323
0321 0319
0195

0325
0323
0324
0323
0323
0323
0323
0323
0323
0323
0322
0323
0323
0321
0321
0321
0321
0322
0320

0324
0323
0324
0324
0323
0323
0323
0323
0322
0322
0322
0323
0322
0321
0322
0320
0321
0322
0320

~0?71-0838-0067-0354-00067
0316 0323 0324 0323
0319 0320 0320 0321
J 320 0320 0320 0320
J320 0320 03¢0 0319

O 81+10.7.8 INDIUNM

6.8
Jel
10.0
10.0
400.0
08
D286
0c¢ol
D286
0¢87
2288
0287
3288
J289
2289
0289
0289
0290
D249
0289
0289
02489
0289
0290
02489
04489
J2Y90
0290
3290
0289
0290
2290
D290
0290
J28 4

0247
0287
0287
0287
0287
0288
0287
0288
0289
0289
0289
0290
0289
0290
0289
0289
0290
0290
0c¢89
0290
0290
0290
0290
0289
0289
0290
0291
0290
0264

0237
0287
0287
0287
0288
0287
0287
0289
0289
0289
0289
0290
0290
0290
0291
02489
0¢90
0290
0290
0290
0290
0289
0289
0290
G289
0290
0291
0289
0219

0287
0287
0287
0287
0289
0288
0287
0239
0289
0289
0289
0289
0290
0289
0290
0289
0289
0290
0289
0290
0289
0290
0289
0290
0290
0290
0291
0289
0159

30

0322
0320
0319
0319

0287
0286
0287
0287
0288
0287
0287
0289
0289
02489
0289
0289
0290
0289
0289
0290
0290
0290
0289
0289
02489
0291
0290
0290
0290
0290
0290
0289
0089

0323
0323
0323
0324
0323
0323
0323
0323
032¢
0322
0322
0323
0321
0320
0322
0321
0321
0320
0320

oL28
0321
0320
0319
0319

0287
02806
0287
0287
0288
0287
0288
0289
0289
0289
0290
0289
0290
0289
0289
0290
0290
0290
0289
0289
0290
0291
0290
0290
0290
0290
0290
0289

2322 0323
0323 0323
0323 0323
0324 0323
0323 0323
9323 0323
0323 0323
0323 0323
0323 0322
0323 0323
0323 0322
0322 0322
0322 0323
9321 0321
0322 0322
0321 0322
0321 0321
0320 0321
0320 0317

0071-0070-0217-0363-0507~00644

0238 0293
0320 0319
0320 0319
0319 0319
0319 0319

0287 0287
0286 0287
0287 0287
0287 0288
0288 0287
0287 0288
0288 0289
0289 0289
0289 0289
0289 0288
0289 0289
0289 0289
0239 06290
0289 0289
0289 0289
0290 0289
0290 0291
0290 0290
0290 0290
0291 0299
0289 0290
0290 0290
0289 0290
0290 0291
0289 0289
0290 0290
028Y 0289
0289 0248

0016-0057-0128
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~0199-0270-0341-0410~-0477~0540-0590-0526

-2312-0078
2291 0290
3289 0289
0288 0288
J288 0289
0290 0290

0.8

Jel

540

5.0

410.0

Uos

0£53 0253
0253 0253
0253 0253
3253 0253
2253 0254
9254 0254
D¢54 0254
0254 0254
0256 0254
0254 0255
2255 0254
0e56 0257
0254 0255
0255 0256
D255 0256
0257 0257
2255 0255
0256 0254
0254 0255
0255 0256
0256 0255
0257 0257
2256 0256
0256 0257
2257 0257
0258 0258
9257 0258
9256 0257
2258 0257
0260 0258
0258 0258
0257 0258
2259 0259
2256 €257
0258 0259
0259 0259
9257 0257

co98
0289
0289
0288
0289
0289

0253
0253
0254
0254
G254
0255
0254
0254
0254
0255
0255
0257
0255
0256
0256
0258
0254
0255
0258
0256
0255
0257
0257
0256
0257
0258
0259
0257
0257
0257
0258
0259
0258
0257
0258
0257
0256

0203
0289
0290
0288
0289
0289

0 8l.10.7.9 INDIUM

0253
0253
0254
0254
0253
0255
0255
0254
0253
0255
0255
0257
0255
0256
0256
0255
0255
0256
0256
0256
0255
0256
0254
0257
0257
0257
0259
0257
0258
0257
0259
0259
0259
0257
0257
0257
0252

0256
0289
0290
0289
0289

0253
0253
0253
0255
0253
0254
0255
0254
0255
0255
0256
0255
0255
0255
0255
0255
0256
0258
0256
0250
0255
0255
G258
0257
0257
0257
0200
0257
0258
0256
0258
0259
0260
0257
0257
0257
0235

0280
0249
0289
0289
0289

0253
0253
0254
0254
0253
0255
0254
0255
0254
0255
02506
0254
0255
0255
0256
0255
0257
0259
0257
0257
0257
0256
0257
0257
0257
0257
0259
0257
0258
0257
0257
0259
0259
0256
0257
0257
0200

0289
0289
0289
0289
0239

0253
0253
G255
0254
0253
0254
0254
0256
0254
0255
0255
0254
0255
0255
0256
0255
0258
0257
0256
0258
0257
0257
0256
0257
0257
0257
0257
0257
0257
0258
0257
0260
0259
0257
0258
0259
J148

0291
0289
0288
0289
0290

0253
0253
0254
0254
0254
0253
0254
0257
0254
0256
0255
0254
0256
0256
0257
0254
0257
0255
0256

0258

0257
0256
02506
0257
0258
0257
02506
0257
0259
0259
0257
0259
0257
0258
0259
0258
0044

0017-0052-0124-0197-0270-0341~0410-0479
=3549-0617-0684-0750-0815-0878-0938-0994
-1024-0875-0546-0221

0¢61 0263
0259 0259
3259 0259
0203 0261
0259 0259
1257 0¢57

0262
0259
0259
0259
0262
0259

0261
0258
0260
0258
0264
0261

D 8Le10.7.10 INDIUM

bed
2.0
20.0

31

0013
0260
0258
0259
0257
0263
0260

0151
0260
0258
0259
0257
0262
0259

0220
0258
0259
0261
€258
0260
0259

0251
0258
0259
0263
0257
0258
0258
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80,0
370.0
Ue8
2296
2293
Jv2
Je9e
2292
0¢93
0293
Dey2
-Jied
3293
2289
Ac¢o?

0295
0293
0¢93
0292
029¢
0293
0292
0292
0046
0291
0289
0c88

0295
0293
0293
0291
0292
0293
0293
0292
0140
0290
0289
0287

0295
0294
0293
0292
0292
0292
0292
0290
0453
028y
0288

U 814107011 INDIUN

bel
5.0
¢0.0
4040
380.0
Vel
D234
0233
0233
3233
0233
V233
Ue3e
0233
V233
0233
0234
0233
0228
0153
0234
0233
0232
0232

0234
0233
0233
0233
0233
0233
0233
02343
0233
0233
0233
0233
0172
0208
0233
0233
0232
0232

0234
0233
0233
0233
0233
0233
0233
0233
0233
0233
0233
0233

0234
0233
0233
0233
0233
0233
0233
0233
0233
0233
0233
0233

0294 0293
0293 0293
0293 0293
0292 0292
0292 0292
0292 0293
0293 0292

0293
0292
0292
0292
0292
0292
0292

0294
0293
0292
0291
0292
0293
0292

0230 0021-0261-0317
0285 0294 0297 0295

028y 0289
0289 0289

0234 0234
0233 0234
0233 0233
0233 0233
0233 0233
0233 0233
0233 0233
0233 0233
0233 0233
0233 0233
0233 0233
0233 0233

0289
0289

0233
0233
0233
0233
0233
0233
0233
0233
0233
0233
0233
0234

0040-0133-0294-0280-0117

0232 0239
0233 0233
0233 0233
0232 0232
0232 0232

0 81.10.7.12 INDIUM

Do 8
5.GC
10.0
20.0
39040
O.8
03v2
2392
2393
J393
3393
2393
J393
3393
2393
394
REL L)
J394
J394
2394
J3v4
J394
03495

0392
0393
0392
0393
0393
0393
0393
0393
0393
0394
0394
0394
0394
03995
0394
0395
039%

0373
0393
0373
0393
V393
0394
03vy3
0393
0394
0394
0493
0374
0374
0395
0395
0394
0395

0392
0393
0393
0393
0393
0393
0393
0394
0393
0394
0393
0393
0394
0394
0394
0395
0395
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0239 0237
0233 0233
0233 0233
0232 0232
0232 0231

0393 0392
0393 0392
0393 0393
0393 0393
0393 0393
0393 0393
0393 0393
0393 0393
0393 0394
0393 0394
0393 0394
0394 0393
0394 039«
0394 0395
0394 0395
0395 0395
0395 0395

0236
6232
0232
0231
0232

0392
0393
0393
3393
0393
0393
2393
0393
0394
0393
9393
0394
0394
2395
3395
0395
0195

02389
0288

0233
0233
0233
0233
0233
0233
0233
0233
0233
0233
0234
0233
0047
0234
0233
0232
0231

0393
0393
0393
0393
0393
0393
0393
0392
0394
0394
0394
0394
0394
0394
0395
0395
0395
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0395 0395 0395 0396 0395 0395 0395 0395
2395 0395 0395 0395 0394 0395 0393 0372
9280 0126-0059-0250~0425-0493-0294-0010

0205 0328 0383 0403

0400

3397 0397 0396 0396 0396
3396 0396 0396 0396 0396
3397 03956 0397 0396 0396
3396 0397 03496 0397 0396

0 8le10.7.13 INDIUM
6.8

5.0

10,0

1040

410.0

Je 8

J349 0350 0350 0350 0350
3351 0350 0350 0350 0350
3349 0350 0350 0350 0350
3350 0350 0350 0350 0350
2350 0350 0350 0349 0350
3350 0350 0350 0350 0350
3350 0350 0350 0350 0350
J351 0350 0350 0351 0350
3350 0351 0350 0351 0351
9351 0350 0351 0351 0351
2350 0351 0351 0351 0350
d350 0350 0351 0351 0350
J351 0351 0351 0351 0351
3352 0351 0351 0351 0351
J351 0351 0350 0351 0351
2351 0351 0351 0351 0351
3351 0352 0351 0352 0351
9352 0351 0351 0352 0351
3351 0351 0351 0349 0334
0009-0091-0188-0276-0346~-0296~0089
3254 0324 0353 0360 0360 0358 03506
0353 0353 0352 0352 0352
J352 0351 0352 0351 0352
2352 0352 0352 0352 0352

0 81.10,7.14 INDIUM
bel

50

5.0

9.0

42040

Je b

0307 0307 0307 0307 0307
0307 0307 0307 0307 0307
2307 0307 0307 0307 0307
0308 0307 0327 0307 0307
2327 0308 0307 0308 0307
J308 0308 0308 0308 0308
D308 0308 0308 0308 0308
0308 0308 G308 0308 0309
9308 0308 0308 0308 0308
0308 0309 0329 0308 0308
9309 0309 0308 0309 0309
0308 0309 0309 0308 0309

0309 0309 0309 0309
9309 0309 0309 0309
0309 0309 0309 0309
0309 0309 0309 0309

0309
0309
0399
0309

0309 0309 0309 0309 0309
03409 0309 0309 0309 0308

33

0402 0400
0395 039%¢6
0396 2396
0397 2396

0349 0349
0350 0350
0350 0349
0350 2350
0350 0350
0350 0350
0351 0351
0351 J)351
0351 2350
0350 0351
0351 0351
0351 0350
0351 0351
0351 0350
0351 0350
0350 0351
0351 2351
0352 0351
0287 0203

0352 0353
0352 0352

0307 0307
0308 0307
0307 0308
0307 0307
0308 0308
0308 0308
0309 0308
0308 0308
0306 0309
0309 0308
0308 0309
0309 0309
0309 0309
0309 0309
0309 0309
0309 0329
0309 0309
0306 0300

0399
0395
0390
0396

0349
0349
0350
0350
0350
0350
0350
0350
0350
0351
0350

0351
0351
0351
0351
0351
0352
0351
o112
0119
0353
0352
0352

0307
0307
0307
0307
0308
0308
0308
0308
0308
0309
0309
0309
0309
0309
0309
0309
0309
0277
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3223 0143 0049-0052-0153-0253-0351-0440
=3538-0521-0695-0732-0578-0257 0027

J2es
I3l
3309
0310
3310
0311
331l
0310
3310

0317
0310
0309
0310
0310
0311
0311
0310
0311

0325
0309
0310
0309
0311
0310
0311
0310
0310

0323
0310
0310
0310
0311
0310
0309
0311
0310

QO 81l410.7.15 LEAD

5.5
4.9
2040
80.0
940.0
0.8
3309
0308
03006
0306
2303
0303
2302
0302

0308
0307
0307
0306
0303
0303
0302
0302

~3082-0013

0298
0299

0299
0300

0308
0308
0307
0306
0303
0323
0322
0302
o088
0300
0300

0308
03086
0306
0305
0303
0303
0302
0302
0173
0300
0300

0 8l.10.7.106 LEAD

59

409

20.0

- 80e0

40,0

0.8
o316
0317
0317
317
2315
314
0313
0312

-J300l
0307
d310
3309

0318
0318
0317
0316
0315
0314
0313
0312
Q025
0309
0309
0309

0319

0317
0317
0316
0314
0314
0313
0312
0125
0309
0309
0339

0318
0317
0317
0316
0315
0313
0312
0312
0203
0309
0309

0 81.10.7.17 LEAD

95
4¢9
20.0
4040
960,0
0.8
0265
02064
Jeo4h
0204
0263
0264
0263
0263

0264
0265
0264
0264
0264
0263
0263
0263

0265
0264
0265
02064
02604
0263
0263
0263

0265
0264
0264
0264
0264
0263
0263
0263

34

0319
0309
0310
03lo
0310
0311
0310
0311

0308
0307
0307
0305
0303
0303
0302
0299
0232
0300
0300

0318
0317
0317
0316
0314
0313
0313
0303
0254
0309
0309

0265
0264
0264
02064
0204
0263
0263
0263

0315 0313
0310 0309
0310 0310
0310 0310
0311 0311
0310 0311
0310 2311
0309 0311

0307 0308
0307 0307
0307 0306
0304 0303
0304 0303
0303 0302
0302 0302

0201
0311
0310
0309
0310
0311
0311
0310
0310

0308
0307
0306
0303
0303
0302
0302

0252 0119-0038

0266 0284
0300 0300
0300 0299

0317 0318
0317 0317
0316 0317
0315 0316
0314 0313
0313 0313
0312 0312

0233 0079~

0283 0298
0309 0310
0309 9309

0265 02064
0264 0265
0264 0264
0264 0204
0263 02064
0264 0263
0263 0263
0263 0263

0294
0300

0318
0317
0317
0316
0313
0313
0312
0057
0305
0309
0309

0265
0265
0264
0264
0204
0263
0263
0263
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0263
0263
0217
Q208
0262
0262
0262
0éb2

0263
0263
0135
0236
0263
0262
0262
0262

0263 0263 0263 0263 0263
02063 0263 0262 0263 0262
0025-0071-0076~0003 0087

0250 0257
0262 0262
0262 0262
0261 0262
0262

0 8le1047418 LEAD

95
4.9
2040
4040
56040
Jed
0205
D264
02o4
0203
2263
3263
0263
J¢63
D262
0262
0227
0201
Jéovl
0262
J261
J2bl

0264
0264
0264
0263
0263
0263
0263
0263
0263
0262
0151
0231
02ol
0262
0261l
0261

0264
0264
0263
0263
0263
0263
0262
0263
0262
0262

0264
0264
0264
0263
0263
02563
0263
0263
0202
0262

0261
0262
0262
0262

0264
0264
0264
0263
0263
0263
0263
0262
0262
0262

0261 0262
0262 0262
0263 0262
0262 0262

0264 0264
0264 0264
0264 0263
0263 0263
0263 0263
0263 0263
0263 0262
0262 0262
0262 0261
0262 0262

0043-0051-0083-0020 0071

0248 0256
0262 0261
0262 0261
0262 0261

0 81e¢10.7.19 LEAD

5.5
4.9
10.0
200
580.0
De8
d334
0336
J336
Ji3e
3336
2335
0334
J333
9333
2332
0313
-0033
3331
}33l
X33l
3330
3332
2331

0336
0335
0337
0336
0336
0335
0333
0332
0333
0333
0256
0106
0332
0331
0332
0331
0332
0331

0336
0336
0336
0336
0336
0334
0333
0333
0333
0332
0159
0207
0331
0331
0332
0331
0332
0330

0336
0336
0336
0336
0336
0335
0333
0333
0333
0333

0268
0331
0331
0332
0331
0331
0331

0 81.10.7.20 LEAD

L P% ]
4.9
1040
10.0
990.0
0.8
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0259
0261
0261
0261

0336
0336
0336
0336
0335
0335
0333
0333
0333
0333

0302
0331
0331
0331
0332
0331
0331

0261 0262
0262 0261
0261 0261
0261 0262

0336 03306
0336 0335
0335 0335
0335 0335
0335 0335
0335 0333
0333 5333
0333 0333
0333 J332
0332 0332

0319 0327
0331 0331
0332 0332
0331 0331
0331 0332
0331 0331
0331

0263
0257
0159
0262
0262
0262
0262

0264
0263
0264
0263
0263
0263
0262
0262

0262

0258
0149
0262
Q262
0261
0261

0336
0336
03306
0336
0335
0333
0333
0333
0332
0330

0039-0092-0211~0257-0178

0329
0332
0332
0331
0332
0331
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0298 0298 0298 0298 0298 0298 0299 0297
0298 0298 0298 0299 0298 0298 0297 0298
0298 0298 0298 0299 0299 0299 0299 0299
0298 0298 02397 0298 0298 0298 0298 0298
0298 0297 0299 0298 0299 0299 0299 0299
2298 0298 0296 0298 0298 0298 0298 0298
0298 0299 0299 0299 0299 0298 0298 0299
0299 0298 0298 0297 0298 0298 0297 0298
0297 0298 0298 0298 0298 0298 0298 0299
0299 0299 0298 0297 0297 0297 0297 0290
0292 0274 0237 0183 0121 0054~-0014-0081
-0140-0170-0132-0030 0084 0174 0232 0265
J283 0292 0295 0297 0297 0298 0298 0297
0297 0297 0297 0298 0298 0298 0298 0298
0298 0298 0297 0297 0297 0297 0297 0297
0297 0298 0298 0298 0298 0298 0298 0299
0297 0298 0299 0299 0299 0299 0298 0298
0299 0299 0298 0298 0297

0 8110.7.21 LEAD

95

4.9

9.0

5.0

595.,0

Oe8

J311 0309 0309 0309 0310 0310 0310 0310
0310 0310 0311 0311 0310 0310 0310 0310
0309 0310 0311 0311 0312 0311 D311 0311
3310 0309 0310 0311 0310 0310 0309 0309
0309 0309 0309 0308 0309 0310 0310 0311
0309 0308 03299 0310 0310 0309 0309 0307
0308 0308 0308 0309 0309 0309 2309 0308
0309 0308 0309 0309 0308 0309 0308 0308
0308 0308 0307 0307 0308 0308 0308 0308
D309 0308 0327 0308 0307 0307 0307 0307
0305 0¢98 0279 0244 0193 0137 2069 0003

-0065-0133-0199~0265-0326~0377-0402-0356

=92¢1-0052 0093 0193 0252 0283 0297 0303
D306 0308 0308 0309 0307 0307 0307 0307
0308 0307 0307 0307 0307 0307 0308 0308
0307 0307 0307 0307 0307 0307 0308 0309
2308 0307 0307 0306 0307 0307 0306 03006
0306 0306 0307 0307 0308 0308 2308 0307
0306 0306 0306 0305 0306 0307 0307 0307
0307 0307 0307 0307 0307 0305 2306 0306
2307 0307 0307 0307 0307 0307 0307 0307
0307 0306 0305 0305 0306 0307 0307 0307
3307 0308 03407 0307 0307 0306 0306 0306
D307 0306 0306 0307 0307 0307 0307 0307
J307 0307 0306 0306 0306 0306 0306 0307
0307 0307 0327 0307 0307 0307 0326 0307
3307 0307 0307 0307 0306 0305 2306 03006
0307 0307 0307 0307 0307 0306 0305 0306
039096 0306 0306 0306 0300 0307 0307 0307
2307 0307 0305 0305 0306 0307 0307 0307
0307 0307 0307 0306 0307 0307 0307 0306
0307 0307 0306 0307 0300 0306 2306 0307
307 0307 0307 0307 0307 0307 0307 0307
0307 0307 0307 0307 0307 0307

0 B8lel0s7.22 LEAD
5.9
8.9
20.0
80.0
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240,90

Ue8
0243 0243 0242 0242 0242
024) 0241 0240 0240 0240
2239 0239 0239 023y 0239
0¢39 0z38 0238 0238 0238
0237 0237 0237 0236 0430
3235 0235 0235 0234 0234
0233 0233 0233 0233 0233
3232 0232 0232 0232 0224

=3267-0391-0342-01489~0032
0216 0224 0227 0225 0248
U227 0227 0227 02271 0227
0227 0227 0227 0227 0227

J 81lL410e7423 LEAD
DeDd
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2040
8600
940.0
0.8
0252 0251 0251 0251 G250
V2499 0249 0249 0249 0249
0248 0247 0247 0247 0247
0246 0246 0246 0245 0245
D244 0243 02493 0243 0243
0241 0242 0242 0241 0241
0240 0239 0239 0239 0239
3238 0239 0238 0237 0236
-3229-0373-0356-0213-0053
0217 0227 0230 0232 0232
0231 0230 0231 06230 0230
0230 0429y 0230 0229 0229

0 81l.10. 7.2"LEAD

29

8¢5 5

20,0

4040

560.0

Je 8

Dlve 0195 0195 0195 0195
JLY5 0195 0195 0195 0195
0194 0193 0193 0194 0194
0193 0193 0193 0193 0193
3193 0193 0193 0193 0193
192 0192 0192 0192 0192
2191 0191 0191 0191 0190
0190 0190 0191 0190 0190
3191 0190 0190 0190 0190
0189 0189 01389 0189 01469

0242 0242 0241
02439 0240 0239
0239 0239 0238
0238 0237 0e37
0236 0236 0230
0234 0234 0234
0233 0232 0233
0190 0084-0081
0085 0157 0196
0228 0228 0227
0227 0227 0227
0226 0226 0226

0250 0249 0249
0248 0248 0248
0247 0247 02406
0245 0244 0244
0243 0243 0242
0241 0240 0240
0239 0239 0239
0205 0110-0044
0071 0151 0195
0232 0231 0231
0231 0230 0230
0228 0229 ..

0195 0194 0195
0194 0195 0O194
0194 0193 0194
0193 0193 0193
0192 0192 0192
0192 0191 0191
0190 0190 0190
0190 0190 0189
0189 0189 0189
0189 0189 0Ol86

J163 0107 0025-0072~0174-0269-0327~-0280

-J155-0027 0069 0128 Olel
2187 0187 0188 0187 0187
0187 0187 0187 0187 Ol87

O 81,10.7.,25 LEAD

95

Be5

200

4040

56040

Ve
0¢13 0213 0213 0213 0213
0213 0213 0213 0213 0213
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0212
0212
0211
0211

0212
0212
0212
0211
0209 0211
0210 0210
0210 0210
0210 0209

0211
0212
0211
0211
0210
o210
0210
0210

0211
0z12
0211
0209

0212
0211
0211
0211
0211 0210
0210 0210
0210 0209
0210 0210

0211 0212
0212 0211
0211 0211
0211 0219
0211 0¢11
0210 0210
0210 0210
0210 0207

0211
0211
0211
0211
0211
0210
0210
0189

0135 0053~0047-0153-0253-0317-0273-0144

-0008 0093
0207 0207
0207 0207
0207 0207
0207 0207
0207 0207

- 0207 0207
0207 0207
0207 0207
0207 0207

0154
0208
0207
0207
0207
0207
0207
0206
0207
0207

0187
0207
0207
0207
0206
0207
0207
0207
0207
0207

0201
0207
0207
0207
0207
0207
0207
0207
0207
0207

0 81l.10.7.¢6 LEAD

5.5

Be5

1060

2040

580,0

Ge8

9358 0369
9368 0368
J3ie8 0368
2368 0367
2367 0367
3367 0367
0367 0367
3367 0367
0367 0367
d366 0366
0238 0147

0367 0368 0368 0368
J307 0367 0367 0367
2367 0366 0367 0367

0369
0368
0368
0367
0367
0307
0367
0367
0367
0366

0368
0368 0368
0368 03068
0367 0367
0367 03067
0367 0366
0367 0367
0367 0367
03066 0366
0366 0365

0368

0208 0209
0207 0207
0207 0207
0207 0207
0207 0207
0207 0207
0207 0207
0207 0207
0207 0207
0207 0207

0369 J358
0368 0308
0368 0367
0368 0367
0367 0367
0367 0367
0367 0367
0367 0367
0365 D366
0364 0352

0209
0207
0207
0207
0207
0207
0207
0207
0207
02006

0369
0368
0367
0367
0367
0367
0367
0366
03606
0310

0044-0063~-0171-0277-0371~-0439
-0431-0278-0065 0119 0242 0312 D346 0362

0367
0367
0367

0 81.10.7.27 LEAD

55
8.5

10,0

10.0
590.0
0.8

3337 0337
3337 0337
2337 0337
2337 0337
9337 0337
3337 0337
2337 0337
J337 0337
2336 0337
J3306 0336
0189 0137

0337 0337

0337
0337
0337
0337
0337
0337
0336
0330
0337
0335
ooas

0337

0337 0337
0337 0337
0337 0337
0337 0337
0337 0337
0337 0336
0337 0337
0336 0336
0336 0336
0334 0329

0367 0367
0367 0367

0337 0337
0337 0337
0337 72337
0337 0337
0337 0337
0337 0336
0336 0337
0337 0336
0337 0336
0311 0279

0367
0367

L0337

0337
0337
0337
0337
0337
0337
0336
0336
0237

0031-0022-0075-0127-0178
~0222-0257-0276~-0237~0109 0047 0L73 0255
0301 0323 0333 0336 0337 0336 0336 0330
J335 0335 0336 0336 0336 0336 0335 0336
2335 0336 0335 0335 0335 0335 0334 0335
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0 BlelQOa7.28 LEAD

5¢5
8¢5
2.0
5.0
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0.8
0264
0264
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0264
0264
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APPENDIX A.2

PROGRAM CALIB

SAMPLE QUTPUT
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ARWAL-TR-81-4177
Volume 1

Blel0e7+4< INDIUM

HEAT OF FUSION (CAL/GRAM} = 64800
WELIGHT (MG) UF CALIBRATION STANDARD = 94100
RANGE =  20.000 (MILLICAL/SEC FULL SCALE) SCAN RATE =  80.000 (DEGREES/MIN)

PEAK DATA INPUTS

VATA RATE (SECONDS/OATA PUINT) = ,80000000

TEMPERATURE OF FIRST POINT OF DATA = 371,667 (DES KELVIN)
PEAK BEGINS AT 434,00 DEG. Ke (PEAK HEIGHT = 12,94)

PEAK ENDS AT 446,80 DEGe Ko {(PEAK HEIGHT = 16.92)

AREA-HEAT CONSTANT = ,00090099 RANGE PER ENCODER UNIT (CON*RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = 27145 DEG. Ke=SEC./MILLICAL ' a

TH= 436,10 VEG. Ko

4
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8lsl0e743 INDIUN

H2AT OF FUSION (CAL/GRAM) = 64800
WEIGHT (MG) OF CALIBRATION STANDARD = 9,100

KANGE = 20,000 (MILLICAL/SEC FULL SCALE) SCAN RATE = 80,000 (DEGREES/MIN)

PEAK DATA INPUT:

VATA RATE (SECONDLS/DATA POINT) = ,L,80000000

TEMPERATURE OF FIKST POINT OF DATA = 371,067 (DE5 KELVIN)
PEAK BEGINS AT 434,00 DEG. Ko (PEAK HEIGHT = 12.67)

PEAK ENDS AT 44680 UEG. Ke (PEAK HEIGHT = 16.13)

AREA-HEAT CONSTANT = 00090140 RANGE PER ENCODER UNIT (CONT*RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = 427790 DEG. Koe=-SEC./MILLICAL k

Tn= 435 .92 VEG. Ko
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AFWAL-TR-81-4177
Volume I

8lel0s7.4 INVIUM

"dEAT DF FUSEON (CAL/GRAM) = 6.800
WEIGHT (MG) OF CALISRATION STANDARD = 94100
RANGE =  20.000 (MILLICAL/SEC FULL SCALE) SCAN RATE =  40.000 (DEGREES/MIN)

PEAK DATA INPUTS

DATA RATE (SECONDS/OATA PDINT) = ,8000C00C

TcMPERATURE OF FIRST PUINT OF OATA = 380.533 (DEG KELVIN)
PEAR BEGINS AY 431.73 DEG. Ko (PEAK HEIGHT = 7.35)

PEAK ENDS AT 439.20 DEGs Ko (PEAK HEIGHT = 10.65)

AREA=HEAT CONSTANT = ,00091008 RANGE PER ENCODER JUNIT (CON®RAN=NCAL/SEC PER ENCODER UNIT)
THAEXKMAL RESISTANCE = 20872 VEG. Ko=SEC./MILLICAL

Th= 433,20 VEG. Ko
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AFWAL-TR-81-4177
Yolume I

61e10.7.5 INDIUM

AEAT OF FUSION (CAL/GRAM} = 64800
welGHT (MG) UF CALIBRATION STANDARD = 9.100

RANGE = 20,000 {MILLICAL/SEC FuLL SCALE) SCAN RATE = 40.000 C(DEGREES/MIN)

PEAK DATA INPUT:
OATA RATE (SECONDS/OATA POINT) = ,80000000

- TEMPERATURE OF FIRST POINT OF DATA = 380.533 (DES KELVIN)
PEAK BEGINS AT 431,73 0EGs Ko (PEAK HEIGHT = b480)

PEAK ENUS AT 439,20 JEGe Ko (PEAK HEIGHT = 7.82)

AREA-HEAT CONSTANT = .00090879 RANGE PER ENCODER UNIT (CON®RAN=MCAL/SEC PER ENCOOER UNIT)
THERMAL RESISTANCE = .£2030 DEG. Ko=SEC./MILLICAL

TAa=  433.19 DEG. K.
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AFWAL-TR-81-4177
Volume I

8lelQe746 INDIUM

MEAT OF FUSION (CAL/GRAM) = 6,800
MELGHT (WG) OF CALISRATION STANDARD =  9.100
RANGE = 10,000 (NILLICAL/SEC FULL SCALE) SCAN RATE =  20.000 (DEGREES/MIN)

PEAK DATA INPUT:
DATA RATE (SECONDS/OATA POINT) = ,80000000

' TEMPERATURE OF FIRST POINT OF DATA = 390.207 (DEG KELVIN)
PEAK BEGINS AT 430.27 DEGe Ko (PEAK HEIGHT =  5.97)

PEAK ENDS AT %35,07 DEGs Ke (PEAK HEIGHT = 5.07)

AREA-HEAT CUNSTANT = .00091669 RANGE PER ENCUDER JNIT (CON*RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = 20122 UEGe- Ke=SECH/MILLICAL ‘ .

Tn=" 431l.00 VEG. K,
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AFWAL-TR-81-4177
Volume I

6lel0e7e7 ENIIUM

HEAT OF FUSION (CAL/GRAM) = 54800
WEIGHT (MG) OF CALIBRATION STANDARD = 9,100

KANGE = 10,000 (MILLICAL/SEC Fu.L SCALE) SCaN RATE = 20,000 (DEGREE S/MIN)

PEAK DATA INPUT:

DATA RATE (SECONDS/UOATA POINT) = ,80000000¢

TeMPERATUKE UF FIRST POINT OF DATA = 390,267 (OtG KELVIN)
PEAK BEGINS AT 430.27 DEG. Ke (PEAK HEIGHT = 4.17)

PEAK ENDS AT 435.07 DEGe Ke (PEAK HEIGHT = 4e01)

AREA=HEAT CUNSTANT = 00071071 RANGE PER ENCUDER JNIT (CON®RAN=MCAL/SEC PER ENCODER UNIY)
TAERMAL RESISTANCE = +20074 DEGe Ko~SEC/MILLICAL .

TH= 431,07 DEGs Ko
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AFWAL-TR-81-4177
- . Volume I

81010748 INOIUN

HEAT OF FUSIUN (CAL/GRANM) = 6800
wElGHT (MG) OF CALIURATION STANOARD = 9.100

RANGE = 10000 (MILLICAL/SEC FULL SCALE) " SCAN KATE = 10.00C (DEGREES/MINY

PEAK DATA INPUT:Z

OATA RATE (SECUNDS/UATA POINT) = 480000000

- VEMPERATURE OF FIRMT POINT UF UATA =  400.133 (DEG KELVIN)
PEAK BEGINS AT 430.13 DEG. Ke {(PEAK HEIGHY = 1.04)

PEAK ENDS AT 432.80 UEGe Ko (PEAK HEIGHT = 2457)

AKEA=-HEAT CONSTANT = ,00092041 RANGE PER ENCUODER JNIT (CON®RAN=RNCAL/SEC PER ENCODER UNIT)
TAERMAL RESISTANCE = 20141 UEGe Ko=SEC,/MILLICAL

TA= 430.24 VEG, Ko
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AFWAL-TR-81-4177
Volume I

81e10474% INDIUM

HEAT OF FUSION (CAL/GRAM) = 64800
WELGHT (MG) OF CALIBKATION STANDARD = 94100

RANGE =, %.000 (MILLICA_/SEC FU.L SCALE) . SCAN RATE = 54000 (DEGREES/MINI

PEAK DATA INPUT:

DATA RATE (SECONDS/DATA PUINT} = ,80000000

T-MPERATURE OF FIKST PUINT OF DATA = 410,067 (DEG KELVIN}
PEAK BEGINS AT 429,47 DEG. Ko (PEAK HEIGHT = 5.81)
PEAK ENDS AT 431.33 DEG. Ko (PEAK AEIGHT = 4.85)
AREA-HEAT CUNSTANT = .00072688 RANGE PER ENCODER JNIT (CON*RAN=MCAL/SEC PER ENCODER UNlTi
THERMAL RESISTANCE = o,19850 DEG. Ke=SEC./MILLICAL

TH= 429,69 0EG. K.
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AFWAL-TR-81-4177
Volume I

81e10.7.10 INDIUM

HEAT OF FUSION (CAL/GRAM) = 04800
MELGHT {MG) OF CALIBRATIUN STANDARD = 54000

RANGE = 20.000 (MILLICAL/SEC FULL SCALE) SCAN RATE = 80.000 (DEGREES/MIN)

PEAK DATA INPUT:

UATA RATE (SECONDS/DATA POINT) = 480000000

TEMPERATURE OF FIRST PUINT OF OATA = 371.007 (DEG KELVIN)
‘PEAK BEGINS AT 432,93 UEG. Ko (PEAK HEIGHT = 5+30)

PEAK ENOS AT 443,60 DEGe Ko (PEAK HEIGHT = 4.82)

AREA=HEAT CONSTANT = .00090978 KANGE PER ENCUDER JUNIT (CUN®RAN=MCAL7SEC PER ENCODER UNIT)
THERMAL RESEISTANCE = .34373 DEG, Ko~SEC./MILLICAL

TH= 434,46 DEGs K.
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AFWAL-TR-81-4177
Volume 1

81.1047411 INDIUN

HzAT OF FUSION (CAL/GRAM) = 64800
wEIGHT (NG) UF CALIBRATION STANDARD = 5,000

KANLE = 20,000 (MILLICAL/SEC Fu_L SCALE) SCAN RATE = 40.000 (DEGREES/MIN)

PEAK DATA INPUT:

DATA RATE (SECONDS/DATA POINT) = 43000000C

TEMPERATURE OF FIRST POINT UF DATA = 380.933 (UEG KELVIN)
PEAK BEGINS AT 431.20 DEG. Ke (PEAK HEIGHT =  56.23)

PEAX ENDS AT 436453 DEGe Ke (PEAK HEIGHT = 5.49)

ALEA-HEAT CONSTANT =» 00072570 RANGE PER ENCOUER JNIT (CON®RAN=MCAL/SEC PER éNCODER UNIT)
TAERMAL RESISTANCE = ,21357 DEG. K.=SEC./MILLICAL

Th= 431.78 DEGe K.
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AFWAL-TR-81-8177
Volume I

011047412 INDIUM

HEAT OF FUSION (CAL/GRAM) = te 800
WELIGHT (MG) UF CALIBRATIIN STANDARD = 54000

RANGE = 10,000 (MILLICAL/SEC FULL SCALE) SCAN RATE = 20,000 {DEGREES/MIN)

PEAK DATA INPUTS

DATA RATE (SECONDS/UATA POINT) = ,40000000

TEMPERATURE OF FIRST POINT UF UATA = 3904267 (DEG KELVIN)
PEAK BEGINS AT 430,27 DEGe Ko (PEAK HEIGHT = 10.97)

PEAK ENDS AT 433,47 DEGe Ko (PEAK HEIGHT = 8+55)

AREA-HEAT CONSTANT = ,00092508 <ANGE PER ENCODER UNLY (CON®RAN=NCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE » ,1612¢ DEGe Ko=SEC./MILLICAL

Tn= 430,81 DEGe Ko
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AFWAL-TR-81-4177
Volume I

8le10e7413 INDIUN

HEAT OF FUSION (CAL/GRAM) = 64800
WEIGHT (MG) OF CALIBRATIUN STANDARD = 5,000

RANGE = 10,000 (MILLICA./SEC FU.L SCALE) SCAN RATE = 10,000 (DEGREES/MIN)

PEAK DATA INPUTS

UATA RATE {DECONDS/UATA POINT) = 80000000

TcMPERATUKE UF FIRST POINT OF DATA = 410.133 (DEG KELVIN)
PEAK BEGINS AT 429.87 DEGe Ko (PEAK HEIGHT = 9.15)

PEAK ENDS AT 431.73 DEG. Ko (PEAK HEIGHT = 4.38)

AREA=HEAT CONSTANT = ,00092810 RANGE PER ENCOUDER UNIT (CON®*RAN=MCAL/SEC PER ENCODER UNiT)
THEXMAL RESISTANCE = 14388 0OEG. Xo=3EC./MILLICAL

TH= 430,00 DEGe Ko
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AFWAL-TR-81-4177
Volume I

81.1047414 INDIUAM

HEAT OF FUSION (CAL/GRAM) = 6.800
wEIGHT (MG) OF CALIBRATION STANDARD = 5,000
RANGE = 5.000 (ﬂlLLlCl;ISEd FULL SCALE) SCAN RATE = 5.000 (DEGREES/MIN)

PEAK DATA INPUT:
DATA RATE (SECONDS/DATA POINT) = ,L8000000C

TEMPERATURE OF FIRST POINT OF DATA = 420,067 (DEG KELVIN)
PEAK BEGINS AT 429.060 DEGe Ko (PEAK HEIGHT = 16,77}

PEAK ENDS AT 430,80 OEG. Ko (PEAK HEIGHT = 12.28)

AREA-HEAT CONSTANT = ,00093993 RANGE PER ENCODER UNIT (CON®RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = 414136 DtGe Ko=SEC./MILLICAL

TH= 429,71 OEGe Ko
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AFWAL-TR-81-4177
Volume I

8la10e7¢13 LEAD

H:AT DF FUSIUN (CAL/GRAM) = 5500
wEIGHT (MG) OF CALIBRATION STANDARD = 4.900
RANGE = 20,000 (MILLICA_/SEC FULL SCALE) SCAN RATE = 80,000 (DEGREES/MIN)

PEAK DATA INPUT:

DATA RATE (SECONOS/DATA POINT) = ,8000000C

VEMPERATURE UF FIKST POINT OF DATA = 541,067 (DE5 KELVIN)
PEAK BEGINS AT 004,00 DEGs Ke (PEAK HEIGHT = 8419}

PEAK ENDS AT bl4eb7 DEG. Ko (PEAK HEIGHT = 20.33)

AREA~HEAT CONSTANT = 00103078 RANGE PER ENCODER UNIT (CON®RAN=MCAL/SEC PER ENCODER UNIT)
TAERMAL RESISTANCE = +49737 DEGe Ko=SEC./MILLICAL

TA=  605.47 ViGs Ko
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AFWAL-TR-81-4177
Yolume I

81.10.7416 LEAD

HEAT OF FUSION (CAL/GRAM) = 54500
WEIGHT (NMG) UF CALIBRATION STANDARD = 4.900

RANGE = 204000 (NILLICAL/SEC FULL SCALE) SCAN RATE = 80,000 (DEGREES/MIN)

PEAKX DATA INPUTS

OATA RATE (SECONDS/DATA PODINT)} = ,8000000C

TEMPERATURE OF FIRST POINT OF let = 541.007 (DEG KELVIN)
"PEAK BEGINS AT 604,00 DEG. Ko (PEAC HEIGHT = 7430}

PEAK ENDS AT 614.67 DEGse Ke (PEAK HEIGHT = 16.91)

AREA=HEAT CONSTANT = ,00100984 RANGE PER ENCODER JNI* (CON*RAN=NCAL/SEC PER ENCODER UNIT)
THERMAL KESISTANCE = 52374 DEGe Ko=SEC./MILLICAL )

TA= 605.44 DEG. K. : .
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AFWAL-TR-81-4177 i )
Volume I !

6lel0e7e17 LEAD

AEAT UF FUSION (CAL/GRAM) = 9500
weIGHT (MG} OF CALIBRATION STANDARD = 4,900

RANGE = 20,000 (MILLICAL/SEC FULL SCALE} SCAN RATE = 40,000 (DEGREES/MIN)

PEAK DATA INPUTS

UATA RATE (SECONDS/DATA POUINT) = ,80000000

TEMPERATUKE OF FIRST POINT OF DATA = 500533 (DEG KELVIN)
PEAK HBEGINS AT 602.67 DEGs Ko (PEAK HEIGHT = 2e78)

PEAK ENDS AT 608.00 DEGs Ko (PEAK HEIGHT = 7.82)

AREA-HEAT ‘CONSTANT = ,001307d83 KANGE PER ENCODER JNIT (CON*RAN=MCAL/SEC PER ENCODER UNIT)
THAERMAL RESISTANCE = 431389 DEGe Ke=SEC./MILLICAL

Ta= 0603.21 DEG. K.
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AFWAL-TR-81-4177
Volume I

8lel0s7.18 LEAD

HEAT OF FUSIOUN (CAL/GRAM) = 5.500
#EIGHT (MG) OF CALIBRATION STANDARD = 4.900

RANGE = 20,000 (MILLICAL/SEC FulLL SCALE) ‘ SCAN RATE = 40,000 (DEGREES/MIN)

PEAK DATA INPUT:

DATA RATE (SECONDS/DATA POINT) = 480000000

TEMPERATURE UF FIRST POINT OF DAYA » 3500.533 (DEG KELVIN)
‘PEAK BEGINS AT 602,67 DEG. Ko (PEAK HEIGHT = 3.41)

PEAK ENDS AT 608430 DEGe Ko (PEAK HEIGHT = 273

AREA=-HEAT CUNSTANT = 00101127 RANGE PER ENCODER UNIT (CON®RAN=NCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = 431919 DEGs Xe=SEC./MILLICAL .

Tu= 603.13 DEGe Ko
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AFWAL-TR-81-8177
Volume 1

81s10.7.19 LEAD , ‘

4EAT OF FUSION (CAL/GRAM) = 5,500
MEIGHT (MG) OF CALIBRATION STANDARD = 4,900

RANGE = 10,000 (MILLICAL/SEC FULL SCALE) SCAN RATE = 20,000 (DEGREES/MIN)

PEAK OATA INPUT:

UATA RATE (SECONDS/DATA POINT) = ,40000000

TEMPERATURE OF FIRST POINT OF DATA = 580.2067 (DEG KELVIN)
PEAK BEGINS AT 601460 DEG. Ke (PEAK HEIGHT = 5493)

PEAK ENDS AT 604.80 DEGs Ke (PEAK HEIGHT = 9.30)

AKEA-HEAT CONSTANT = 00099521 RANGE PER ENCODER JUNIT (CON®RAN=MCAL/SEC PER ENCODER UNIT)
THAERMAL RESISTANCE = ,226066 DEG. Ko=SEC./MILLICAL

TH= 60L.88 DEG. K.

75




AFWAL-TR-81-4177

Yoltume I

€0+300000066°

\ - -
= XYHA ‘0 = NIWA €0+3£9998L219° - XVYNX €€+319992086° = NIWX
thettkde kst bt ede s Rt end { 3 shd PTYITYYITIITILT SIS DAL T PR PR SS RS2 TR SR P22 1P TR R 123 2dt)
... O8O 0000 PPPOROOERPOORRQICEOIESOICNTS 000000000000 0000000008000000 00008000 .........'.'.....
'Y L] L] o - >
- hd »
* hd L]
* L]
. b -
* . *
* -
- *
- *
. * *
* L
L] *
L] L]
* * »
* *
L »
* -
. d .
L] L
* L J
. L
* *
& L]
» hd *
* *
* L ]
- *
* *
. M *
* .
» »
* L]
» -
. . .
* *
Y &
Y %
* *
» t 3
* L
. * »
. ) .
* . »
-~ &
'Y >
* L g
» d .
i 21} L & shbs 2058028008088 00 2428800000602 shbhgd stk dtds

vivo AVY 3SIMYINIO0 03SN NOILJO 41 VIVG G31D3¥W0D3 ONNOYINIVR 30 HIVNO

76




AFWAL-TR-81-4177
Volume I

81.10.7.20 LEAD

HEAT OF FUSION (CAL/GRAM) = 24500
WEIGHT (MG) OF CALIBRATION STANDARD = 44900

RANGE = 10.000 (MILLICAL/SEC FULL SCALE) SCAN RATE = 10,000 (DEGREES/MIN)

PCAK DATA INPUT:

DATA RATE (SECONDS/DATA POINT) = ,80000000

VEMPERATURE OF FIRST POINT OF DATA = 590,133 (DEG KELVIN)
PEAK BEGINS AT 600.93 DEGe Ko (PEAK HEIGHT = 2453}

PEAK ENUS AT 602,80 DEGs Ko {(PEAK HEIGHT = 6432)

AREA-HEAT CONSTANT = 00100849 RANGE PER ENCODER JNIT (CONSRAN=NCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = +20023 DEGe Ke=SEC./MILLICAL

TH= 601.006 DEGe Ko
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Volume 1
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AFWAL-TR-81-4177
Volume I

8ls10e7.21 LEAD

HEAT OF FUSIUN (CAL/GRAM) = 54500
wEIGHT (MG) UF CALIBRATION STANDARD = 4.900

RANGE = 5,000 (MILLICAL/SEC FULL SCALE) " SCAN RATE = 54000 (DEGREES/MIN)

PEAK OATA INPUT:

BATA RATE (SECONDS/JATA POINT) = 80000000

TEMPERATURE OF FIRST PUINT OF DATA = 595,067 (DEG KELVIN)
PEAK BEGINS AT 600.47 D&Go Ko (PEAK HEIGHT = 6.42)

PEAK ENDS AT 0601.80 DEG. Ke (PEAK HEIGHT = 5+86)

AREA-HEAT CUNSTAﬁT = ,00049615 RANGE PER ENCODER JNIT (CON®RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISFANCE = 419851 DEGe Ro=SEC./MILLICAL

Ta= 600.63 DEG. Ko
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AFWAL-TR-81-4177
Volume 1

81ls10.7422 LEAD

HEAT OF FUSIUN (CAL/GRAR) = 54500
WEIGHT (MG) OF CALIBRATION STANOARD = 84500
KANGE = 20,000 C(MILLICAL/SEC FULL SCALE) SCAN RATE = 80,000 (DEGREES/MIN)

PEAK DATA INPUT:

OATA RATE (SECONDS/OATA POINT) = ,80000000

TEMPERATURE OF FIRST POINT OF DATA = 541.067 (DEG KELVIN)
PEAX BEGINS AT 604,00 DEG. Ko (PEAK HEIGHT = 11.53)

PEAK ENDS AT 616,80 DEGs Ko (PEAK HEIGHT = 2£.0¢)

AKREA=HEAT CONSTANT = .00095532 RANGE PER ENCDbER JNIT (CUN®RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = ,37114 DEG. Ko=-SECo/MILLICAL
TA= 006402 DEG. K¢
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AFWAL-TR-81-4177
Volume I

81e10.7.23 LEAD

HEAT OF FUSIUN (CAL/GRARM) = 54500
:iEIGHT (NG} OF CALIURATION STANDARD = 84500
RANGE = 20000 (BILLICAL/SEC FULL SCALE) SCAN RATE = 80.600 (DEGREES/MIN)

-PEAK DATA INPUTS

-UATA RATE (SECONDS/OATA POINT) = 80000000

TERPERATURE OF FIRST POINT OF DATA = -541.007 (DEG KELVINY

PEAK BEGINS AV 604.30 DEGe Ko (PEAK HEIGHT = 14,58)
PEAK ENDS AT 616480 DEG. Ko (PEAK HEIGHT = 28,.55)

ACEA-HEAT CONSTANT = (00095949 RANGE PER ENCODER JNIT (CONSRAN=HCAL/SEC PER ENCODER UNIT)

THERMAL RESISTANCE = 437472 DtGe Ke=SEC./MILLICAL
‘TA» 500.06 DEG. Ke
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Volume I
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AFWAL-TR-81-417
Volume 1 )

Blel0e7ed4 LEAD

' B s v N e . . R Y

deAT OF FUSLIUON (CAL/GKAM) = 5.500

REIGHT (NG) UF CALISRATIUN STANDARD = 84500 ¥

.

RANGE = ¢0.000 (MILLICA_/SEC FULL SCALE} SCAN RATE = 404000 (DEGREES/MIN) -

%

by
<
¥
*
3

PEAK DATA INPUTS

T R A

VATA RATE (5:CONDS/OATA PUINY) = ,40000000

TEWPERATURE VF FIRST PUINT OF VATA = 500,533 (VEG KELYIN)

P&A‘ BEGINS AT 0603.20 DEG. Ko (PEAK HEIGHY = de93)
PEAK ENDS AT 009.60 UEGs Ko (PEAK MHEIGHT = lbelé)

AREA~HEAT CONATANT = 00040780 RANGE PER ENCUDEK JNIT (CUN®KAN=NMCAL/SEC PER ENCODéR UNITY

TAERMAL KESISTANCE = ,29150 DEGe So=SEC./MILLICAL 3 .

TH=. 603¢52 VEG. Ke o
. 3

; :

.
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AFWAL-TR-81-4177
Volume I

Blel0a7e2% LEAD

HZAT OF FUSION (CAL/GRAM) = 94500
HEIGHT (MG) OF CALIBRATION STANDARD = 84500
RANGE = 20,000 (MILLICAL/SEC FULL SCaLE) SCAN RATE = 40,000 (DEGREES/NMIN)

PEAK DATA INPUT:

DATA RATE (SECONDS/DATA POINT) = . ,d0000000

TEHPE&ATURE‘DF FIRST POINT OF DATA = 50604533 (VEG KELVIN)
PEAK BEGINS AT 60267 DEGe Ke (PEAK HEIGHT = 4.85)

PEAK ENDS AT 609407 DEGs Ke (PEAK HEIGHT = 7.03)

AREA-HEAT CONSTANT = 00095462 RANGE PER ENCOOER INIT (CON*RAN=MCAL/SEC PER ENCODER UNIT)
TAERMAL RESISTANCE = ,28499 DEG. Ko=SEC./MILLICAL

T4= 003.02 DEGs Ko
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Volume 1
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AFWAL-TR-81-4177
Yolume I

8l.10.74206 LEAD

HEAT OF FUSION (CAL/GRAM) = 54500
MEIGHY (MG) OF CALIBRATION STANDARD = 84500
RANGE = 10,000 (MILLICAL/SEC FULL SCALE) SCAN RATE = 20.000 (DEGREES/MIN)

PEAK DATA LINPUT:

DATA RATE (SECONDS/DATA POINT) = ,80000000

TEMPERATURE OF FIRST POINT OF DATA = 580.267 (DEG KELVIN)
PEAK HEGINS AT 601,07 DEGs Ku (PEAK HEIGHY = 3.87)

PEAK ENDS AT 605.33 DEGe Ko (LPEAK HEIGHT = 5.78)

AREA-HEAT CONSTANT = 00094833 RANGE PER ENCODER JNIT (CON®*RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = ,206483 DEGe Ke~SEC./MILLICAL

TH= 00l.45 DEG. K.
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AFWAL-TR-81-4177
Volume I :

81e10e7427 LEAD
MEAT OF FUSION (CAL/GRAM) = 5.500
WEIGHT (MG) UF CALIBRATION STANDARD = 8,500

RANGE = 10,000 (MILLICAL/SEC FULL SCALE)

PEAK OATA INPUT:

UATA RATE (SECONDS/DATA PIINT) = ,80000000

TEMPERATURE UF FIRST POINT OF DATA = 590,133

PEAK BEGINS AT 600.53 DEGe Ko (PEAK HEIGHT =
PEAK ENDS AT 602.93 DEG. Ke (PEAK HEIGHT =

SCAN RATE = 10.000 (DEGREES/MIN)

(DEG KELVIN)

5.30)
8.08)

AREA-HEAT CONSTANT = 00077209 RANGE PER ENCODER UNIT (CON®RAN=MCAL/SEC PER ENCODER UNIT)

THERMAL RESISTANCE = .25936 DEGs Koe=SEC./MILLICAL

TH= 600.61 DEG. Ka
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8le10.7.28 LEAD

HEAT OF FUSION (CAL/GRAM) = 5.500
WEIGHT (MG) OF CALIBRATION STANDARD = 8.500

RANGE = 5.000 (MILLICA./SEC FULL SCALE) SCAN RATE = 5.000 (DEGREES/NIN)

PEAK DATA INPUT:

DATA RATE (SECONDS/DATA POINT) = y80000000'

TEMPERATURE OF FIRST POINT OF DATA>- 595.067 (DEG KELVIN)
PEAK BEGINS AT 600,00 DEGe Ko (PEAK HEIGHT = 4.24)

PEAK ENDS AT 601473 DEGs Ke (PEAK HEIGHT =  4.49)

AREA-HEAT CONSTANT = (00095500 RANGE PER ENCUDER UNIT (CON*RAN=MCAL/SEC PER ENCODER UNIT)
THERMAL RESISTANCE = o206958 DEGe Ke=SEC/MILLICAL

Th= 000,13 DEG. Ko
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APPENDIX B.1

PROGRAM KINETIC

SAMPLE DATA FILE
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BLel5¢10.14.1 GULF ATS
lLe%0
¢3e0
oVl
3¢3.0
Usd
~3116-0116~0113-0111-0111-0111~0129-0101
=2090-0079-0058=0059~0052-0048-0040=0040
=4047-0049=0052~0053-0056-0058-C060-0001
«20602=0063~0059=0064~0064-0065-0055-00065
=2065=006%-00065~0066=0067-0067-0058~00068
~J)009=0069-~0070-0070-0070-0071=-0072~007¢
=3072=0073~0075-0077-0074-0073-0078-0075
«)077-0072~0077-0076~0077-00727-0077-0077
«)077~0077-0077-0076-0076-0027-0077-0070
=dul7-v077-0077-0077-0070-0077~0077~-0077
«)Q17-0077-0076=00706~0070=-0077-0076-0070
-30727-0078~0077-0077~-0077-0076-0075-C07>
=20259=u079=-0075-0075-007%-0074-0073-0073
=0073=0073-0074~0074=0074=0074-0074-0074
~0074~0073~0074~0073~0074-0074-0074-0074
~)074=-0273~0073-0073-0073-0073-0073-0073
~)073-0072~0072-0072~0072-0072-0071~0071
«J071=0071=0070~0069=-0069-0069-00068~00068
=JU08-0007-0066-0065-0004~0004~0053~-000¢
=2061=(060-0059-0058-0050~0054-0053-0052
«3050-~0049=0047~0045=0043-0041~0039-00 30
«J034=0032-0029~0026-0023-0020-0017~0014
=3010-0004=0003 0001 0005 0009 0013 0018
2024 UL29 0035 0040 0046 0053 CO05Y 0005
5072 0G79 0086 0093 OL00 0108 Cllo OLZ4
0132 0141 0149 0158 Olee 0175 Dl483 0190
2192 0204 0209 0213 02lo 0217 0215 (212
0206 0197 0L86 O174 0159 0144 0129 0113
2048 0083 0009 0056 0044 0032 0023 0013
JU05-0002-0009-0015~0020~0025-0030-0033
«3037=-0040-0044=0046~0049-0051~0054~0055
«2058-0059=-0061-0062-0064~0006-0057~0069
=0L0Y=0071-0071~0072~0073-0074=-0075-0075
~3077=-0077-0079=-0079-0080~-0080-(081-0082
«2063~0083-0084~0085~0086-0087-0088-0J 09
~208Y=0089-0090~0091=-0091-0092-0093~00%3
=3093=0094=0094=0095-0096-0096-0095-0096
=3126-0093=0096~0097~0097-0097-0095-00906
=3096=0096-0096=0096-0096-0096-0095-0095
«2095-0095=009 5~0095=0094-0094-0094~0094
«3093-0093-009 3~0093~0092-0092-0092-0091
~00Y2=0092-0092=0091~0092-0092~0092-00%¢
«3092-0093~0093-0093-0043-00v3~0073-0093

Bledl9.10¢1442 GULF ATS

“e07

2040

«0.90

34340

1>
~3160-0160=0159-0164=0167-0160-0154-01063
=)162-0162~0162=0163=~0163~0104-0154~010%
=)165-0165=016 6~0166-0156=0166-0167~0167
«)158-0169-0169-0170-0170-0109-0168-0108
«0168=-0168-0168-0168-0167-0167=-(1o8~01066
~0168-0168-0158=-0169-0109~0169~-0159~0170
~3170-0170-0170~0170-0171~0171-0171~01 71
«9172-0172-0L72-0172-0172-0171~0172-0173
«)172~0171~0172-0172-0173-0172-0172-~0172
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-J0102=0172-0172~0171-0)72~0171~0171=-2171
=3 1e=0L71=0172-0171-0L70=0172=-0172-0171
=401 =0L70=-0170~-0171-0170-0171~CL2)=3L70
=J170=-0170-01L70-0169-0170~01lo9Y=-C1lo9=-210Y
=-J129=0169=0159=~0169-0168-0163~-Cib0=21l00
~01l00=0109=0169-0165-0165~0105=01la4-Clb4
~0103-0104-0163-0163-0l62-01ln2~Clbol=vlol
-J151-0160-0159-01%5-0159-0123-0157~-0157
~3126=U195=G154=0193-0152-0151-0120-0147
~J2145-0146=0144-0143-0142~0140-C138-013s
-i134=0133-0130-0128-0120-0123-C12i~G118
“0L195=0112-0108~0105=0101-0098=-u094-0090
-3000=0081~0077-0072~0066-0G01~0055=00449
=3044=0037-0030-0023-0026~-0008=-0000 Q508

S0lo vids 0034 00ee 0023 OCos U074 0024

wivY GL06 O1le 0129 OL42 0153 0153 0177

Sloo 0199 0209 0217 0224 022y L2311 0230

J249 VELT 0233 0187 Olo? OlaeY 0121 Q097

JGT4 002 0030 0012-0003=-0021-C034=-5GC47
~00928-00068=0076-0084~0091~Juv7-0102=0197
=Q11¢~0115=0119=-0123-0125=-0129~0131-9134
=i137-U138=-0140-0142-0L44-0140-0147-014Y
=J49%0~0121=-0153-0153~0124~015%5~C0157=0L137/
“0179-0160-0160-0161-01062-0162-U153-0104
=L1i85=0166=0107~0167-0168-0169-0169-0109
“J110-0171-0171-0172~0173-020G~UL70=0175
~yLi6=0LT7-0177-0189=-0188-0180~0190~)187
“31Y1=0181=0181~0182-0182-0183~CL33-0183
~i1b4=u184=0134-01d4~0184~0185=-0185-0146
-21l85=0189=-0135-0185=-0185-018>-0184~-Clie
~J1L39-0184=-0184-0183-0203-G183-C183-21453
~J162-0182-0182~0182-0181-0182-0181-0161
~3161-0181-0180-0180-01380-0180=-0130~2140
-J1s0=0L80-0130-0180-0180-CLB0-0Ls)=D18y
=J160=vi80-0180-0181-01681-U108l-0181-0162
~5187-0227~0244~0243-0238-0237-0235-0233
~u233-0231-0229=0223~0227-0£25-0225-C¢ed

BLlLed%el0el4s3 GULF ATS
4023

1Deu

2de0

32340

dey
-3367=0368=0373-0375-0374-0373-2373-030Y
~J308~0367-0368-0367=0367-0300-0368-03b7
“J2307-0365~0307-0368~-03069-0370-C369=23b8
«3300=-G367=0367=0365-0306=03067-0365=0305
=J307=0367-03606~0366-0367~0308-0306~030>
~3309~0364=03066=0367=0365-03060=0352-03b61
~J36£~0362-0303~0301~3301-0360-C353=u3>7
«)351-0398-0356-0358=0357=-C350-0357-03548
=235%0=0355-0355-0353=035¢=-0350~0351~9354
~J323-0352~0322~0352-0453-0352-3351-0351
=21351=0351-0350-0349=-0350-0348=0349-0344
“0347-0347-0347=0346~0344-0345-0344-0343
~J3341~U340-0340=-0341~C340=03490-0342=-0330
=J0340~0340-0340-0340-0337-0334-2333-0334
“3334~0332-0332-0332-0332-0331-3331-0330
~)330-0328~03206-0329-03¢4-03£43~0323~03¢3
~03iY=U317~0314-0313-0312-0310-0309=-0398
~0306=0305-0302=-0301=-0300~0297-0293=0290
-~y 28 1=0284=0279-0277-0274-0270-02065=02b4
~52¢928-0293-0248-0245-0230-0235-0227-0¢ 19
~3213=02G6=0199=0192~0Llb3-0170-0L0/7-01b)
~Jy1l93-0143-0130-0120-0111-0100~0033-027>
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«Y063-0051~-0038-0023-~0011 0003 wOL5 0030
J04s 0US7 0070 0082 00Y4 0101 O1lJ4 0107
3099 0091 0079 0062 0037 0013-0016-0043

=0071~0094~0117-0138-0157-0174=-0140-0203

~J215=0223-0233~0236-0247-0250~-0254-02%4d
=3¢03~0L68-0270-0274-0260-02081-0284~024Y
=348Y-0290~0293-0292-0298-0300~-0300-0301
=33)2~0303~03)4-0306-0304~0304~0306-0305
=0306~-0308-0310-0310-0311-0310~-0312~0313
=)313-0313~0314~0315-0317-0317~3317-0316
~0310-0317-0318~0318-0318-0319-0319-0317
~J320~0320-0320~0320~03¢3-0323~0325-032>
~)3¢6-0325-0326~0327-0325-03¢8~0326~0327
=3327-0320~0326-0326-0326-0324=)328-032b
=23208-0328~03¢26-0327-0327-0325-3327-0320
~23¢5-0325-0325-0323-0322~0322-0321-0320
~)3$20~0320-0320-0320-0317-0320-0319-0318
=)310-0318-0315~0313-0316-0313-0312-0410
=23510-0309-0309~0307-0307-0306-03)5-0309
~0307-0308=-0286-0319-0347-03448=7340~0343
=)344-0342-0441-0336~0336~0334-2333-0332

-J331-0333-0331=-0329-0328-0330-0327~-0329

=0329-0328~0330-0333-0335-0334~0337-0335

~3335-0330~0336-0336~0335-03433~0335-0337

Blelleda2le? GULF ATS
1.3
100
100
34300
0l
=V106-0103-0118=-0119-0128~0127~C127-012Y
«0129-0128-0129-0131-0129-0130~C129-012Y
~01¢7-0130-0129~0131-0130-0129-0129~0129
«J133-0128-0127-0132-0129-0131-0129-0124
~y130-0130-0127-0131-0131-0130-0132~01 38
=2128-0127~0129~0131-0129-0121-0129-0132
«0L28~0129=-0129-0129~0119~0131-01¢29-0131
«J131-0130~-0131-0138-0132~0133-0131-0131
=)132-0133~0132~-0134-0131~0130-0131-0132
=0131-0133~0131-0130-0130-0130-0123-0127
«0128-0129~0127~0127~0127-0119~C128-01¢29
=J129-0128-0126-0122-0125~0125-0125-01¢4
=0143-0140~0122-0122-0119-0121~0119-0124
~01l14-0117=-0117-0117-0119-0115~-0113-0119
-J110-0109-0110-0107~0108-0105~0103-0100
=0104~0099=-0097-0096-0093-0090-0089=-0087
«J079=0080-0075-0067-0070~0063=0063-0059
=v053-0047-0043-0041-0033-0030-0020-0020
=y0Ll2~0007-0031 0005 00L1 0020 0030 00 3u
003y 0058 0003 0072 0083 0094 0100 0119
132 0142 0159 Ol67 0179 0199 0214 0230
46 0256 0269 0278 0279 0279 0278 0¢b5
J2aT 0222 0200 0172 0139 0115 00687 0060
Judy 0018 0008-0009-0022-0027-0043-004Y
=3000~0067=0071-0077-0083-0085-0090-0093
~0049=0101-0099~0107-0108-0120-0137-0114
=J115~0120~0121~-0123-0125~0125~0120-012Y
~012y=0430-0133-0138-0135~0137-0134~0138
=0L37-0139=-0144~0141-0143-0140-0139-0147
=0143-0147~0139=-0147-0152-0152-0153-0123
=J133-0153-0155=-0155-0158~0157-0157-01060
-3Ll58-0158~0161-0162-0161~-01063-0163~010%
=J166~01668=0167-0166-0168=0170~0169-0103
“3173-0173-0174=0175-0174-0175-0170-0177
«3180=0179<=0180=0179=0179=-0179=0142=01 29

98




AFWAL-TR-81-4177
Volume I

-J179-0183-0180~0182-0185~0185-0181-013806
-J183-0179-0185-0187-0187~01d7-0187-0183
~Jlg7=-0187-0187-0187-0153~0181-0133-018y
-0199-0L89-0191-0183-0191~0192-0187~01Y3
=J193~0194~0194=0194~0193~0198-0197-0194
=0198-0203-0206~0209-0214~0214-5220

Slellede2lat GULF ATS
lell
10«0
240
323.0
Yed
=J083-G083-0087-0093-0094~-0094~0095~-0097
=0097~0097-0097-0096~0095~0095-0093-0093
=0093-0093-0093-0093-0095=-0095-0095-0095
-4095-0095-0095~0094~0093-0093-0093-009>
=0094-0095-0093-0093-0093-0093-0094~0093
=40v3-0093-0093-0093-0093-0093~0093-0093
~3093-0093-0093-0093-0092-0093~-0092-0092
-2092-0093-0092~0091-0092~0091-0089~-00489
=0009-0091-0091-0089~0089-0089-0089=-0018Y
=J039-0089-0089-0089-0089~0089-C089-0089
~30069~0089-0087-0037~0087-0087-C087-0087
~y087~U087~0087-0087~0087-0087-0087-G0u7
=0047-0087-0087~00856~0047-0086-0036-0085
-J085-00895-0085~0084~0085-0084-0083-0004
-J083~00683-0083~0083~0083-0083-00082-007%
=)079-0082-0079-0079~0079-0079-C079~207%
=J019~0079=-0077~0077~0077-0077-0077-0077
~)075-0073-0073~0073~0073-0073-0071-007¢1
-2059-0069-0059-0067~00607-0066~0056~00b3
=3063~0063-0051-0059~0059-0057-5057~0025
=J095-0053-0052-0049~0047-0047-0045-304¢
~0039=-0039-0035-0033~-0033-0029-0027-0025
=-3022-0019-0016~0013~0009-0007-0023 0000
00C4 0008 0012 0015 0020 0024 0030 0034
0040 0043 0050 0034 0060 0066 0073 0089
J08% 0092 0100 0106 Oll4 0121 0123 Jlie6
U192 UL47 0151 0152 0150 Ol44 0136 0124
0110 0096 0082 0048 0054 0040 0030 0020
J0L0 0002-0006-~0012~0017-0022-0027-0029
-2033-0037~0039-0039~0043~-0045~0047-0049
~0049-0053-0053-0055~0057~0057-0027-0059
=-0059-0063-0062~0063-0003-0003-0065-00065%
=J066-0067-0067~0067-0067-0067-0059-0006Y
~3009-0069-0069-~0071~-0071-0071-0073-0073
-2073-0074~0076~0076-0077-0077~0077-0077
«0077-0077-0079-~0077-0079-0079-0079-0079

'~0079-0079-0079-0079-0082~0079-0082~0083

~3083-0083-0083~0083-0083-0083~0083-0085
~J)085~0087-0086~0086-0087-0087-0067~-0087
=00487-0089-0087-0087~0089-0089-008Y-0019
=2089-0089-0089-~0089-0089-0089-0089-008Y
«J091-0092-0092~0092-0092-0093~0093-0093
=3093-0093-0093~0093-0093-0095-C093-0094
=0093-0095-0095~0096-0095-0097-0097-00v7
=d097=-0097-0097~0097~0097-0097-0037-0047
~3097-0097-0097~0097-0097-0097-0099-0097
~00v7-0099-0099~0097-0099-0097=0097-0097
-3047-0099-0097~0097-0097-0097-0099-0099
=3049=-0099-0099~0099-0099-0099~0099-0099
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APPENDIX B.2

PROGRAM KINETIC

SAMPLE INPUT CARDS
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100= KINETIC SERIES FOR GULF ATS (50 GRAM EVALUATION)
110= 0.30920 0.21155 0,.1B110 0,.1726% 0.16998
120= 0,44178 0.29991 0,24575 0.22965 0,23405
130= 435.24 A432.49 430.94 430.12 429.70
140= B60%5.75 603.22 601.67 600.84 £00.38
150=0,00090%490,000917600.000920920 .000924230.00093341

160= 0.000988860.000985400.000971770,000990290.00097558

170=

180=11110001100 380 670 340 650 398 620 374 8BS
800
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APPENDIX B.3

PROGRAM KINETIC

SAMPLE OUTPUT
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aiNeTIv  *%% CINETIC SERIES FUR LUk ATS (90 GURAM EVALUATIUN)

PROIGKAM CUNTROL CARD

CEPPLTLE P H P H L Lt EAEFR G S+ 4 FERTEC e+ KR RRE L+ $+FTER RS - L FERL T 4 FEBER I H 44

1ELLUIOLL00GULOCO0UD 38U 670 3490 bOU 396 bl) 374 85 3153 600 o ¢

P R T R R R L R L R A R e XL R TR LIS PR N L AL DR
CALISRATIUN UATA

McLTING POINTS:E
(UN1TS UF KELVINS)

HEAT RATE et INDIUM) DELTA TM(LEAD) DELTA
BU. V000 43%.¢% Seh4 005,75 el0
40,0000 432049 2469 03,22 2457
200000 43G.94 lel4 60l.67 l.02
L0.900u0 43G.1¢ 32 600,84 . .19

9ev 000 429,70 -1l 600.38 -e27
245000 449480 0.00 600,65 0.00
L4500 429,80 C.00 600,65 G.00
v 6250 429,80 0.00 600,65 0.00
s3bed 429,80 G.00 820,065 0.00

CA_CULATED THERMAL (URRECTION FACTORS
STRAIGHT LINZ SHUWING TRUE TEMPERATURE
VERSJS UBSERVED TEMPLERATUKE

HeAT KATE INTERCEPT SLOPE
8G. 0000 “0.30708 1.00199
40.0000 =2+99398 Le 00070
¢0. 0000 ~Le%4coY L.00070
1Y.0000 —eb4753 1e0L070

5. 000C ~a 327949 1.00100
2450050 «00G00 1.000030
1.2500 00000 1.000060
+0290 «00C09 1.00000
«312> «0G000 1.,00060

THERMAL RESISTANCE (LAG CONRECTIUN)
CIN UNITS OF SKELVINS/(MCAL/SEC))

HEAT RATE TREINDIUM) TRLEAD) TRUAVERAGE)
40,0000 33920 «44L 79 «37550
40.,C000 « 21159 «29991 «25573
20,0000 «18112 « 245735 «21343
10,0000 »17205 022365 20115

50000 « 15994 23405 «20202

245030 U 00000 0.,00000 G.000C0O

1.25G0 Led3000 C.00000 0,0000C

« 6220 G. 00300 0.002GCu G.00000

v 3125 0400000 © 0400000 0.00000
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KAN=TIC  2es CINETIC 3eX1:=S FUR GJLF ATS (50 GRAM cVALUATIUN)

(X222 23R 2222 2R 2221 2 R 222 2 2 2 R X 2N 2 22 22 22 R A X R a2 TR 2 a2 2 22 222 222t Rl a2 ad a2l at s il e ]

EEFIFIEERD

FIEVFSUSENESE L C RS EESEFEV RS REREPI S ENEEE RGPS SR ESTFERFE PR SUNNSRE NP NGB IS ERFEEHC RS ESRERREERT SIS FEFSLESS

dc lGHTING) UF SAMPLEs

4EAT RATE
60,0000
40.0000
éC.00.0
10.0udv
2.0000
245000
Le250v
ob250
e3l¢o

AREA HEAT CUNSTANT

(UNITS JF INVCRSE ENCUUZK UNITS

JotasRANGE®CUN=AMLAL/SEC)

CuntINnvlum)
« 00090549
«000yLT0D
« 00092392
«OCCH 2429
«00)v33461L

€« 0000C200

Le0GOLODIU

0.9000000)

0.00006075

Blaldeldeluel GULF ATS

Le Do

RANGE(MILLEICAL/SEC FULL dIALE)=y 23,0

Sian RATE(UEG PER MINJYTEL=

80,0

CUN(LEAD)
200UV 8B
« V00985 4U
«GOUY127
«00U¥9u2Y9
«QQUY9ITo28
("R T DRI
0« 0002000
000000000
Ga0IUD0000

FEAPERATYREIUEG KELYIN) UF FIRST POINT UN UATA TAPE=

UATA RATE (SELONDS PER vaTA PUINTS= « 8000

X TeMPEKATUCE UdIGInaL ¥
(SECUNDS) tRELYIndS) tEels)
°8) 3244012 -ilb.
Le0l 3<% 13 =llb.
PEX > 320420 ~ll3.
3.¢9 320421 ~-lide
4,00 320433 -1l
4,480 329.40 =lli.
9403 330.47 =10Y.
6.4 331.93 =10k
| IY 2] 332400 -90,
6.0 3334017 =17
8.80 334,173 =bde
Ye.0J 335,80 =59,
10.40 330487 =52
l.¢9 337.93 =4d.
12,00 339430 “40.
14483 340,07 -4%0 e
13.,6) 34l.l3 -47.
l4.4) 342420 =44,
1b.¢0 343,27 - T%
16,00 344,33 =53,

104

CUN(AVEKALE)
o 0GoY47La
«000v5150
+0CUY404>
o COCYST2Y
«000YS4dU

Ce0C00LLuY
0.00C000LI0
0.ULCUCEOY
CeOLOULLuD

3¢%.C7
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losBv 342,40
L7.03 I4oenl
l8s49 347423
19.22 39de0U
260D ELY Y -¥4
¢dedy 320.73
Zle0v 321.80
PZXL ] 35¢2e017
23420 323493
9402 392490
24490 326404
¢9462 397.13
644D 398420
¢Te22 FET YR
CBeuy 30034
¢8ed0 36le%0
249400 docenl
30.40 d03.94
31622 3o4.00
32403 dn%.07
32480 300e73
33.00 3167.40
34940 ipsed?
3924 30%.93
3oe.ud 371600
30,83 31ce07
37.00 373413
5.4 374420
3%V 312.2¢
LIUVH 370034
4C.3) 377.4C
4l.00 3T70e4l
4le4) 37923
4323 380400
4400 381l.0/
44,80 3d2+74
45,00 383480
40e4l 3sa.8
47429 382493
48400 387,00
48480 388497
49400 3B8Ye13
2Ce4d 390.4U
Sle2l 391427
952400 392433
Sl 8y 39340
53e09 39447
H4.8) 3Y92.53
5520 3vo.0l
950.ud 397.01
Y080 398,13
57+0u 39%.40
2849 43007
29620 4QLla93
60420 403.v0
6Uedd 404,31
bledd 4U5.13
105

=30,
=38,
-5l
~ole
bl
~03e
=52,
bd-1 Y
~04.
-b2.

ECEY

-hda
=02,
-0
~02e
bd-1-2%
LY
-6,
-6de
-08 .
=07
-0%e
=70,
=70,
=70,

"=71.

-T2
-T2
=12
~13.
-9
-7l
=76,
-7d.

" =Tde

~7d.
-17.
-17.

=7

=lo.
~17.
=17
=17,
=77
-17.
=11l
-7
=To.
“lbe
-77.
-1l
=76
=77,
1l
=il
-77,
=lo.
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[YZXL 1] 406,20
63427 q0ls217
044l 406433
64,80 40Y.40
0%.0U “1J.47
ob. %) 4iied3
07420 41c.00
L1 4lsent
08,80 4l4e i3
[T -1 4lv.80
T &V 4160987
The2d 417.93
72099 419,09
72489 420,07
73,03 421i.13
74,42 422422
19420 423.27
70420 424033
To+d9 8422049
17.03 420447
78,49 427.53
7v.2) 4208400
80,03 42957
50.80 430,73
Bl.06J 431.90
82.4) 432437
b3.cl 433.93
84,00 435.00
b4.080 430.07
8Y.00 437.134
d0e%Q 438420
87,20 439.27
88,00 440633
sl.8d 441.40
BY,60 442407
9049 443,53
Yle2v 444,060
YU 445.07
L 7% - 1) (LY E]
93,050 447,80
Yao9d 448.87
9%.¢0 449493
96,00 451.00
Yb.8) 495207
97.60 45313
98.4) 454420
99429 45627
100.0) 450033
100.00 457.40
10l,0v 4508047
102.40 499493
163,40 460.60
104,60 4ol.07?
104,49 wbl.l3
105,00 403480
100,40 464.0/

107.¢u 40%¢ 734

106

-1l
=17
=l
~17.
~17.
=76,
=70,
~10.
=71,
-70.
=16,
~77.
~ls.
~17.
~17.
-77.
~To.
-7,
=75
-75.
1%,
=754
75,
=75
~74.
~73,
=73,
~13.
-73.
~Ta,
~74.
*Ta.
-74.
74,
~T4ae
=744
=73,
=74,
=73,
-l4.
T4
LAY
“T4.
~74.
=73,
=73
=73,
=73
-73,
-73.
73,
-73.
=72
-T¢e.
-7
~Tce
=T
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108,00 46700 -71.
108,89 468.07 =71l
109,60 409413 =71,
110,40 470420 =71
111.20 . 471L.27 ' -70.
112.00 472.33 =69,
11Z.80 ’ 473.40 -6
113,03 474.47 =69,
114,40 47523 -68.
115,20 47600 ~bb e
116.00 477.67 684
116,80 47d.73 -67 e
117.00 479.80 ~bbe
118440 48087 -65,
119,20 48le%3 64
120,00 483.00 ~64.
120480 484.07 -63.
121,00 48513 =62
122,40 486420 -6l
123,20 487.27 ’ -60 .
124,00 488.33 =59,
124,80 489,40 -58,
125,60 490,47 =55,
126440 491.53 =54,
127.20 492460 =53,
128,00 4934067 =52,
128480 494,73 -50.
129,60 - 495,80 -49.
130,40 490687 47
131.20 49793 ~45,.
132.00 - 499,00 -43,
132,89 - 500.07 ~-41,
133.060 501.13 -39,
134440 202.20 =36,
135.¢0 503.27 ~34,
136400 504,33 -32,
136.80 505.40 =29,
137.00 306647 ~2b,
136-40 507.53 23
139.20 208.60 -20.
1406.00 509.67 =17«
140.80 510,73 -14.
141,60 511.80 =10
142440 512.47 v =B
143.20 213.93 -3,
144,00 %15.00 Lle
144,480 516407 Je
149,60 51713 9.
146,40 516,20 i3.
147.20 519.27 18,
148,00 520433 244
148,80 921440 29.
149403 522447 35.
150,40 5¢3.53 40.
151.20 524400 46,
152400 "H2%.07 53,
152.89 520473 59
107
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153460
154¢40
155620
156,02
156460
157.60
156443
159.2v
160,00
160,890
161.00
162440
103.20
164.90
164,80
165.060
L66.43d
167,20
168,00
168,40
169.690
170.40
171.20
172.00
172.80
173.00
174.40
175,20
176.00
176482
177.60
178.40
179.20
160,00
180.80
181,60
182.40
163,20
184,00
164,80
185.60
186440
187420
1886900
183,80
169.00
190.40
191.20
192.00
192.8)
193.60
194,40
195420
196,00
196.80
197.062
198.40

»27.80
228,87
929.93
$31.00
532.07
533.13
534420
23%.21
536433
537.40
538,47
239493
540,60
b4l.67
542,73
543,80
544487
54593
547400
948,07
549,13
550420
551427
592633
553,40
954447
555453
556400
597.01
258.73
599,80
560487
56le93
563,00
504407
5695413
560,20
So7.27
568033
509.40
270.47
571453
572600
973.017
274,73
570487
9577.93
979,00
280,07
58113
582,20
583,27
584,33
585,40
50047
587.93

108

6%,
72
19,
1.8
Y3,
100.
108,
L16.
124,
13ce
141,
149,
158,
Léb .
175,
183,
| &1V
197.
204,
209,
213,
2106,
217,
215,
212,
206,
197,
Ldbl
174,
159,
144,
129
113.
96.
83
69,
56
4%
32.
23.
13.

Se
=2
-Ye
=15
-ZOO
=25,
=30
-33,
=37,
~40.
-84,
=45,
=49,
=51
-5% e
-55,

)
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199.20 588400 . b1 1
200,00 589.07 -59,
200,480 990473 . =ble
20140690 591.80 -6l
202440 592487 -0k
203420 293.93 bl - 1- 0%
204400 249900 =6l
204,80 29007 . =bJe
205.060 597.13 , -59,
200040 5986420 -71.
207.2¢0 299.27 -71.
103000‘ p00.33 =72,
208.80 6ULle40 -73.
209.00 002047 =l4.
210440 503453 75,
211420 0044060 75
212400 605.67 ~17.
212.80 600073 ~77.
2136690 607,80 -7
214440 508,87 ~79.,
215420 509.93 -840 s
216.00 511.00 ~80.
2164860 612607 ~81.,
21760 bl3.13 ~82.
218440 614420 ~83.
219420 515.214 ~83.
220.00 6lbe33 -84,
240680 61740 -85
22160 61847 -80.
222440 519,93 ~-87.
223420 520460 =88,
224.00 b2l.67 -89
224.80 62273 -89
225460 623.80 -89
22644D b24e87 -0 e
227420 52593 =91
228400 62700 -9,
228.80 528,07 ' 32
22960 929413 =93
230.% 530620 -33,
231.20 53127 =93
232.00 b3le3d3d . -94 .,
232480 533.40 -94e
233.00 . b34.47 i 95,
234440 . 53%.53 -9b 4
235420 636460 ~-Jbs
236.00 63707 T =99
236.80 638.73 -6 o
237.60 539.830 =12b.
238.40 640.87 -93.
239420 64193 - -90.
240,00 243.00 =97«
24C+80 544,07 -97.
241,60 b45.13 ' =97
2421*0 54be20 ~Jb e
243420 b4e7.27 - =9be
vZQQ.OO 648433 =96
109
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244,80
245460
246,40
247.20
£408.00
248,80
“9.00
250.40
251.20
252409
252480
2593402
254.40
255420
256400
256,80
257.60
258,40
299420
260,00
260,40
201400
262440
263.20
204,00
264483
205400
266440
267.20
208,00
268,80
269460
270+ 40
271420
272400
272.80
273.60
274440
275420

549,40
550s47
691ls53
65260
653,07
594473
559,80
656087
657493
559,00
560407
561.13
502420
663427
564,33
56540
bbobe7
567423
668,00
66967
670.73
671.80
672.87
573.93
575.00
576,07
077.13
678,20
279.27
68033
681,40
582.47
683453
684460
b85.067
686e73
687.80
688.87
589.93

110

Y96
-9be
=96,
«96 0
96,
=95,
95,
99
=95,
-95 4
=495,
94,
-94,
-94,
-94,
-93,
-93,
-93e
=93,
-92,
=92,
-92,
=91,
i 7
=92
92,

=91,

-92.
-Y2.
=92,
-92.
=92,
-93,
-93,
-93.
93,
-33,
-93.
-93,
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RAXIMUN OROINATE= £217.0 OCCUKS AT 55127 VEG KELVING

PcAK SEARCH LIMITS: START PT.= 379,55 STOP PTe= 06Y9.7 VEGs KELVIN
THE PEAK ENDS AT 255 POINTS FROM START. THE Y AT THIS POINT IS <=75.77
THE BASELINE EQUATION IS Y= =,37304E¢00%Xe  oLY3I50E+02

THE PEAK STARTS AT 155 PUINTS FROM Tt START. THE ¥ AT THIS PUINT [S =o67,17
THE BASELINE EUUATIUN IS V= ,12345E¢00%Xe ~, 8063048002

»

PEAC BEGINS AT 488.33 DEL KELVIN (PEAK HELIGHT = =07,17) (DATA PT. 159)
PEAK ENDS AT 595.00 DEG KELYIN (PEAK HEIGHT = =75.77) (DATA PT. ¢&55)

NUMBER OF POINTS IN PEAK= 100

BASELINE SHIFT COMPENSATED IS =3.488

T=MPERATURES HAVE NOa WEEN CORRECTED FUR THEKMAL LAGy SCAN RATE EFFECTsAND CALIBRATION EKROR.
BAGNITUDE OF THE CORRECTLIN AT MAXIAUN ORDINATE (52 <~3.15

STPPXCECE SRS IS D LSS EESS R ISR ST EEETARES SRR RS SEF RSP FEBESER SRS LTSN FEFRE NI PRI ECERER GRS S SF S SRS XS IS

srsEEIESFY 8le15410.14.2 GULF ATS sexes

BESESSSEEERFEE R RN NSRS ST SR RIS REE S SRR AV RS FER RN RERESIRE S PR ESPES RS RE SO EEREREEFRR CE NS AP SRR S RN E R RRFE TS

Wi JGHTUNG) OF SAMPLE= 4.07

KANGE(MILLICAL/SEC FULL SCALE)=y 20,0

SCAN RATE(DEG PER MINUTE(= 0.0

TEMPERATURECDEG KELVIN) OF FIRST POINT UN DATA Tares 324.00

UATA RATE (SECONDS PER OATA POINT)= 145000
X TEMPERATUKE ORIGINAL ¥
(SECONDS) (XELVINS) (E.uU.)
1452 324.00 =160
3.00 325,00 =100,
4.50 326400 =159
.00 327.00 ~lo4.
750 328.00 =167
9.00 329.00 ~lobe
10.50 330.00 ~lb4.
12.00 331.00 ~164. .
13450 332.00 =162 :
15.00 333400 =162
16450 334,00 ~l62.
18,09 335.90 ~lo3d.

12
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19452 436400 ~lo3.
21.00 337.00 ~l64.
22e5v 338,00 =lb4.
24.00 339.00 ~lb4.
25450 140,00 “l09.
27.0) 341.00 =lobe
28490 342400 ‘ ~lobe
30,00 343.00 =lobe
31e20 344400 =Loba
33.00 345,00 =160,
34490 3406.00 =167
36400 347.00 -Llb7.
37450 343,00 -l68.
3IY.0) 349.00 =L6Ye
#0490 390.00 =109«
42409 351.00 =170,
43,50 39524090 =170
45400 - 353.00 -1694
4652 354.00 -lo8.
48402 355,00 ‘ ~lobB.
4Y420 350400 =168,
51.0) . 357.00 -loba
52490 358,00 =168,
54400 397,00 -l6d,.
59459 360400 -167.
57.90 301,00 -1l
58490 362400 -l68.
00.0) 363,00 -168.
6le5) 304.00 . =lot.
03.02 365.00 -l68.
64490 366400 ~lob.
66490 367.00 =169,
o720 368400 ~169
©9.00 369.00 =169,
70450 370,00 ~169.
72.00 371.00 =170,
13290 372000 =170
79400 373.00 -170.
70450 374000 =170,
78.00 37%.00 =170,
79.5“ 376400 -17t,.
vledd 377.00 ° =171,
82450 376400 =171,
64,00 379.00 -17Le
85450 380400 =172
87400 381.00 =172+
88490 382.00 ~-172.
90,00 383.00 -172.
91499 384.00 -172.
93.00 369,00 - =171,
94450 386400 =172,
960,00 387,00 . =173,
9750 388400 -172.
994002 389.00 -171.
100.5%0 390.00 =172,
102403 391.00 ~1724
103490 392400 ~173.

13
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105400
100492
L0840
109,52
111405
112450
1l4.0)
11950
11700
118.50
120,00
121,450
123.09
124450
1264920
127450
1£9.00
130.50
132400
133.50
L35.50
136490
138,00
139450
191.03
142450
144,02
14590
147.0)
148420
150903
191.50
153.00
154,50
156.00
157450
159.00
160.50
16£.00
103.5)
165,00
Lobe50
168.0)
16950
171.00
L7¢450
174.00
175.50
177.09
178.5)
180,00
18150
183.00
184.9)
186400
L87.50
169,00

393.20
344,00
395.00
390.00
397.00
396.00
394,00
400,00
401.00
402400
403.00
404,00
405,00
400400
407.00
408.00
409.00
410.00
4l1.90
412.00
413,00
414,00
415.00
416,00
417499
41800
419,00
4¢0.00
421.90
422400
423.00
424.00
425400
420400
427400
428,00
429.00
430,00
431,00
432.00
433.00
434,00
435.00
430.00
%37.00
438.00
439.90
440,00
441,00
442,00
443.00
444,00
445,00
446400
447,00
448,00
449.00

114

-17¢.
=172,
~L7¢.
=-17¢.
=17¢.
=172,
~-171.
-172.
=171
=171,
-171.
=172,
“171.
=-L7¢.
=174
=171,
-172.
=172,
=171,
=171,
=173
=170,
=171
~170.
=174
-170.
=173
~170.
=170,
~170.
-169.
-170.
=169,
~loYe.
-l69%.
=169,
=169,
=169
=169
=-lo8.
=-lo0d.
=166,
-1l66,
-lbbe
~lb5.
=165,
=165,
«165.
~165.
-l64.
=164,
=163,
=164,
=163,
-l63,
-l62.
=16l

»»
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196490
192400
19350
195400
196450
198400
199450
201.00
204450
2064400
205450
207.02
208499
210400
211450
213400
214490
216400
217490
219.00
220450
222400
223450
22940
L26423
228400
229450
231,00
232450
234,00
235,59
237.00
238,50
240,00
241,50
243,00
244,90
246,00
247.50
249,00
250450
252.035
253,50
255,00
256,50
258.00
299,50
261,00
262450
2064400
265490
207,00
268.50
270,00
271,50
273,00
274490

420.U9
451400
452,00
433400
454,00
492,00
456,00

457.00

458.00
459,00
460,00
461,00
462,00
453400
404400
465,00
466,00
467,00
468400
469,00
470,00
471.00
472,00
473.00
474400
475.00
476400
477.00
473,00
479.00
480,00
481,00
482.00
483,00
484,00
485,00
486.00
487.00
484,00
489,00
490,00
491,00
492,00
493,00
494,00
495,00
496,00
497.00
498,00
499,00
500,00
501,00
502,00
503,00
504,00
509,U0
506,00

115

~1l6l.
-lois

~1l6l. -

=160,
«~1959.
=158
-159,
=158,
-127.
=157
-156.
=159,
=154,
1593,
-15¢.
=151,
=150,
-149,
=148,
“l4b.
~l44,
=143,
=142,
=140,
=138,
=136,
~134,
=133,
-130,
-128,.
=126+
=123,
=121,
-118,
=115,
~112.
-108,
=105,
-101,
98 4
-94,
=90,
=Bb.
=8l
-77.
=72,
=bbe
-6l1,
=55,
=49,
44,
-37.
=30,
=23,
~lb6.
bl - Y
0.

¥
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276,00
277,50
219.00
280650
282,00
283,50
285,00
286450
288,00
289,50
291,00
292450
294,00
295420
297.00
298,50
300,00
301.50
303,00
304450
306400
307,50
309,00
310,50
312,00
313.50
315,00
316450
318,00
319,50
321.00
322450
324,00
32%.50
327,00
328450
330.00
331,50
333.00
334450
330,00
337,50
339,00
340,50
342.00
343,50
345,00
346.50
348,00
349,50
351,00
352450
354,00
355450
357,00
358,50
360,00

507.00
508,00
509,00
210,00
91L.00
912490
913400
514,00
515400
516,00
517.00
518,00
519,00
520,00
9414900
5224400
523.00
524.00
52%.00
220400
227400
528400
529,00
$30.00
531.00
932,00
933.00
934,00
535,00
536400
537.00
938,00
239,00
540.00
541,00
242400
943,00
544.00
549,00
546,00
547,00
248,00
549,00
550400
551420
552,00
953,00
554.00
595,00
9956400
557.00
558,00
559.00
500,00
501,00
502,00
503,00
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L)
Lo,
25
34,
44,
53.
03e
74,
84,
95

100,
118,
129,
L4d.
i3,
lLo3.,
177.
IY-1. %
L9+,
209,
217.
224
229,
231.
230,
225,
217,
203,
147,
lo7.
145,
121,
97.
T4,
524
30.
12.
- 13
=21,
=34,
-47.
=58,
-bb.
=76,
-84,
=91,
37
=102,
=107,
=112,
=115,
=119,
=123,
=12%,
=129,
«131.
=134,
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361,50 964400 -147.
363,00 569400 ~135,
364450 506400 =140,
306400 567,00 - 142
307.50 268,00 =144,
369,00 56900 ~l4b,
370450 570,00 -147,
372400 571490 ~149,
373,50 372,00 -15u.
375,00 573400 -151,
376450 574400 -153,
376400 575,00 -153,
379.50 570400 154,
381,00 577400 -155,
382450 578400 -157.,
35400 579,00 -157,
385450 240400 . =199,
387.00 281400 “1bD,
388450 582400 -160.
390,00 583400 -161.
391,50 - 584,00 -162,
193,00 535400 -L62,
394,50 586400 -163,
396400 58700 ~164,
397,50 588400 ~165,
399,00 589,00 -loo,
400450 590400 ~167,
402,00 591,00 -167.
403,50 592400 -168,
405,00 593,00 -169,
406450 594,00 -169.,
408,00 595400 ~169,
409.50 546400 =173,
411.00 597,00 -171,
412450 598,00 =17l
414,00 599,00 -172.
415,50 000400 =173,
417.0% 601.00 =200,
418450 60200 =176,
420,00 603,00 -175.
421.50 504400 -176,
423.00 505,00 -177,
424450 506400 -177,
426,00 - 607,00 -18Y.
427450 508400 -1d8.,
429,00 609400 180,
430,50 510400 -190,
432400 511,00 -187,
433,50 512.00 - - ~191.
£35.00 513400 -181,
436450 614,00 -181.
438,00 515000 -182.
439450 516400 -182,
441,00 517.00 -183.
442,50 61800 -133,
444,00 619,00 -133.

445,50 _620-00 ~184,
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447.00 821400 -84,
448420 522400 ~Ld4,
4%0.00 9523.00 ~l84,
491,99 624,u0 =184,
493,00 625,00 ~18%.
424450 526400 -185.
456.00 627,00 =180,
457.92 5¢8,00 =18Y%,
499,00 524,00 =189
460.50 530,00 =189,
402.00 531,00 =185
463.50 632,00 =185,
465,00 633.00 -L8%.
466450 634,00 =184,
468,00 535,00 -LB4.
469,50 03000 =1db.
471.00 $37.00 ~l84.
47250 638,00 ~184.
474.00 639,00 ~183%.
475.90 540.00 =183
477.00 541,00 =183,
478.50 642400 =183,
480.00 543,00 =183,
481.50 544,00 =182,
483,00 645,00 -18¢.
484,20 646,00 ~l82,.
406,00 647.00 =18l
487.50 648,00 ~l81.
489,00 549,00 =182
490450 550,00 =131
492,02 551,00 -181e
493450 652400 -181,
495,00 553400 =-13le
496450 594,00 =180,
498.0) 855,00 =130,
499,50 656,00 -1d9.
501,02 557,00 -180.
502450 658400 -180,
504.09 559,00 =180,
5054590 560,00 ~180.
507.00 661,00 =180,
508450 662400 ~180.
510402 5603.00 =180,
51150 564,00 «180.
513.00 665,00 -180.
514,50 660,00 =180,
516400 667.00 -180.
517.50 568,00 -180.
519,00 569,00 =18D.
52050 570,00 -180.
522.00 671,00 ~161.
523450 572.00 -16L.
5¢5.0) 573,00 -181.
526450 674,00 -1yl
526,00 672.00 -182.
529.50 676400 -187.
531.00 677.00 -227.
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232.50 5748.00 =244,
534,00 079.00 =243,
535490 680,00 =238
537.00 681.00 -237.
538450 682400 =235,
540.00 583400 =233,
541.50 684,00 ‘ =233,
543,00 685400 =231,
594.5) 586400 =229
546400 637400 =228,
547.50 688400 -227,
549.00 689,00 ~225.
250450 bY0.00 -225.
952.00 591.00 =22%.
119
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KINETIC *%%51.19000e14+2 GULF ATD

MAXIMUM ORDINATE= 231.0 JCCUKS a¥ 53040C UVEG KELVIN,

P=AK SEAKCH LIMITS: START PT.= 340.0 STOP PT.= 05040 JEG. KELVIN
THE PEAK ENDS AT 29> PUINTS FRda SfART. THE ¢ AT THIS POUINT IS -loj5.48
THE GASELINE EWUATION IS Y= ~,341l30t¢0C%X+ =, 704339E+402

THE PEAK STARTS aT 136 POINTS FROM THt START. THE Y AT THIS PUINT IS ~lo5.12
THE BASELINE EQUATIUN IS Y= o513682E-01%X+ ~oLl7211E«03

PEAK BEGINS AT 458,30 Dtu KELVIN (PEAK HELGHT =«lo5.17) (DATA PT. 139)
PEAK ENDS AT 578400 DEG KELVIN (PzAK HEIGHT =«lobsad) (DATA PT. £299)
NUMBER OF POINTS IN PEAK= 1¢0

BASELINE SHIFT COMPENSATED I5 =17.09

TEMPERATURES MAYE NUw BEEN CURKECTED FUR THEKMAL LAGs SCAN RATE EFFECTsAND CALTBRATION ERKUKe
MAGNITUDE OF THE CORKECTION AT 4AKIAUA OXUINATE 153  =,09

FEFEXEFERENSE S P RERRRERRFEBEE SRR XA SRR SRR SRR R RE RS FE P R FEF RS FER U R B E R SR Z ERRE KR SRR R R X ERREREEE S EF SRR KK ‘
TEESERRNES Ble15.10+1%43 GULF ATS : ) ) . bt
'(!"*?‘""'.‘“"“""l'll 1-’!"“""l"*""""“‘ V‘O"‘"'*'*t.'."#i’“l." "#*“’"*"'U““*"’

WEIGHT(MG) OF SANPLE=  4a¢3 . :
RANGE(MELLICAL/SEC FULL SCALE)=s . 10,0

SCAN RATE(DEG PER MINUTE(= 20,0 '
TEMPERATURE(DEG KELVIN) OF FIKST POINT ON DATA.TAPE= 324400
OATA RATE (SECONDS PER DATA PUINT}= 3.0000
X . TEMPERATURE URIGINAL ¥
(SECONUS)  (KELVINS) - {(EeUe)d
3.00 324400 =157,
6400 325.00 ~308,
9,02 320400 -374,
12,00 _ 327.00 -375,
1502 328400 -374,
16400 329,00 ~373,
21,00 330,00 -370, .
24400 331.00 -369. . . K
27,02 332.00 368,
30,00 333.00 ~-307.
33400 334,00 -368,

364,00 335.00 . ~367,
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39.032 330.00 -3ol.
ale0) 337.00 =360,
45,00 338.J00 =368,
48.00 339.00 =367,
51.00 340,00 =367
24.00 341.00 =369,
57.02 342,00 =3ol.
60.00 343.00 =-368.
63.02 3444,00 =369,
66,00 345,00 =370.
6Y9.0) 346,00 =369,
Teeu) 347400 =308,
T5.00 348,00 =367,
78499 349.00 -367.
81.00 350400 -367.
84,00 351.00 =369,
87.9) 392430 =36
90,20 353,00 =367,
93.0) 354.00 “365.
96,02 355,00 =36%.
99,00 356.00 =307
102.00 357.00 =307,
105.02 358,00 “306
108,00 359,00 =366,
111402 360,00 =307,
114,00 361400 =360,
117.30 Jo2.00 =366,
120,09 363.00 =36%.
423400 364,00 =365
126.0) 36%5.00 =3b4.
129.9) 360,00 =360«
132,00 307.00 =367,
135,02 368,00 =365,
133.0) 369.00 =306,
142,07 370,00 =36l
144,00 371.00 =361,
147,00 372.00 ~362,
150,00 373.00 =30l
153,00 374.00 bt L3
156400 37500 =30l
159,00 370.00 =30l
162400 377.00 =360,
165.0) 376,00 358,
168,00 379.00 =357,
171.00 380,00 =357
174.00 381,00 ~358.
177.03 382,00 =356,
180,00 343.00 =358,
183,00 354,00 =357
180.02 385,00 =356,
189.0)0 386400 -357.
192,00 387,00 -358.
195.02 388,00 =356,
T 198,00 389.00 =355,
201.0) .390.00 =355,
204,00 3Y1.00 =353,
207.00 392,00 =352
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21043990
213430
2160400
219.0J
222400
225.00
228600
231.00
234,00
237.0)
240400
243.00
240400
249,00
252,00
255,00
258.00
261,03

26400

267,00
270400
273400
270403
279400
282400
285.00
288400
291400
294400
297.03
300.00
303.00
300400
309.00
312.00
315.00
318.00
321.00
324.09
327.090
330.00
333.00
336,00
339.00
342.00
345400
348.00
351.00
354,00
357.00
360,00
363.00
366400
369.00
372,00
375.00
378.00

393.00
394400
395.00
390490
397490
398,20
399,00
400,00
401.00
402.00
403.00
404400
405400
400000
407.00
408,00
409,00
410400
411.90
412400
413.00
41400
415.00
416,00
417.00
418.00
419400
420400
421.00
422400
423,00
424000
425,00
420000
427,00
428.00
429,00
430,00
431s00
432.00
433400
434,00
§35.00
436400
437.00
438,00
939.00
440,00
441,00
442.00
443,00
444,00
44500
440.00
44700
448400
449.00
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-350.
=351,
“334.
=353,
=352.
=352
=352,
=353,
=392,
=351
=351,
<351,
-351.
=350,
=349,
-35U.
~348,.
=349,
=348
“347.
“347.
=347,
~346.
=344,
=345,
=344,
~343,
=341,
=340,

=340,

=341,
=340,
=340,
-34l .
=336,
=340,
-340,
=340,
=340,
-337.
=334,
=333,
=334,
=334,
=332.
-332.
=332
=332,
=331.
=331,
=330,
=330,
=328,

-3264 -

=325,
=324.
-323.
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381,03 450.00 =323,
384,00 451,00 =323,
387.00 452,00 =319,
390400 453,00 -317.
393,00 454.00 =3le.
396,00 455400 =313,
399.00 456,00 =31c.
402,00 457,00 =310,
405.00 458.00 =30%.
408,00 459.00 ~308.
411,00 460,00 =300
414,00 %61.00 =305
417.0) 46200 =300
420,00 463.00 =304,
423,00 464,00 =300
426,00 465400 297
429.00 456,00 -293.
432,00 467.00 290«
435,00 408400 ~287.,
436,00 409.00 =284,
441,00 470.00 =279
444,00 471.00 277
447,00 472400 =274
450.00 473.00 «270.
453400 474.00 =265,
456,00 475.00 =263,
459,00 470.00 =258,
462,00 477.00 =253
465,00 478,00 =248,
406,00 479,00 249
471.00 480,00 =238,
474,00 481,00 =235,
477,00 482.00 “2lTe
480,00 433,00 =219,
483.00 484,00 ~213.
486,00 485.00 =206
489,00 486.00 =199
492.00 487.00 =192
495,00 448.00 ~183.
498,00 489,00 =176,
501.00 490.00 =lo7.
504,02 491.00 =lol.
507.02 492.00 =153,
510,00 493,00 =143,
513.0) 494,00 =133,
516400 495.00 =120,
519.00 496,00 -111.
522,00 497.00 =100
525.00 498,00 =8de
$28.00 499.00 =75
931,00 900.00 =63«
534,00 501.00 “51.
537.00 502,00 =38
540,00 503.00 “d3e
543,00 504,00 =11,
540,09 205,00 3.
549.00 $06.00 15.
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552.00
595,00
598600
56le0d
S564.00
967.00
570.00
573.00
576403
579.00
582400
589400
568.00
591.00
99490
59790
600,00
603.00
006400
609,00
6l2.00
615900
618.00
621.03
624400
62700
630.00
533.00
©36.00
639,00
642.00
645,00
648.00
651,00
654,00
657400
66000
663,00
666.00
669,00
672,00
672.00
678.00
681.0)

684400

687.00
690.00
693400
596400

699,00

702.00
705,00
708400
711.00
714.00
717.00
720.00

507.00
508.00
509.00
210.00
511400
912.00
513.00

- 214,00

91%.00
516400
517400
916400
519,90
520400
521400
522430
92300
524.00
525400
52000
927400
528,00
529.00
530,00
531.00
532400
533400
534,00
935.90
536.00
537.00
538.00
539.00
540.00
541.00
542.00
%43.00
544.00
545,00
9240.00
547,00
548400
549,00
950400
551.00
552400
993,00
554400
595400
556,00
557.00
558,00
959,00
500,00
501400
562.00
263,00
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30.
4%,
57
70.
82,
Y4,
101.
104,
107.
99,
JLe
79.
6l
EY N
13.
=lo.
-43.
=71
Y4
=117,
-138.
-157.
=174,
=~190.
=203,
=215
=223,
=233,
«23be
-247.
=250,
=254,
=258
~263.
~268.
=270
274,
-280.
~281.
~284.
~289.
289,
~290.
=293,
-2924
=296
~300.
~300.
~301.
~302.
~303.
~304.
~306.
~304.
~304.
~306.
=305,
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723000 504400 =300,
726,00 565400 -308.
729,90 566400 =310,
732.00° 567.00 -310.
735.00 568,00 «3l1l.
738400 209,00 -310.
741,00 970,00 =312,
744,00 571,00 =313,
747,900 572,00 ~-313.
750,00 573.00 «313.
753,00 574,00 -3L4.
756403 975,00 -315.
759.00 570,00 -317,
762,00 577.00 -317.
765,00 578.00 -317.
768400 579,00 ~3le6,.
771,00 580.00 -316.
774,00 581,00 -317.
777,00 582400 -318.
760,00 583,00 =318,
763,00 584,00 -318,
766,00 585400 319,
789,00 586,00 =319,
792430 537.00 -317.
795.00 588,00 =329,
798,00 549.00 ~320.,
801.09 590.00 ~320.
804,00 591,00 ~320.
407,00 592,00 -323.
810.00 593,00 =323,
813,09 594,00 =32%.
816,00 599,00 =325,
819.0) 590.00 =326,
822400 $97.00 325,
825,00 598,00 =326,
828.00 599,00 -327.
831,00 600,00 =325
834,00 601.00 =323,
837,00 502.20 =326,
840.00 503.00 =-327.
843,00 504,00 =327,
846,00 505,00 «3206.
849,00 606400 «326.
852,90 507.00 ~320.
855,00 603,00 «32¢6.
858,00 509,00 -324.
861,00 510,00 -328.
864,00 511,00 =326
867,00 512.00 -328.
870,00 513.00 ~328.
873.00 614,00 =326
876,00 ol%,00 =327,
879,00 516.,00 =327.
¥82.00 0l7.00 =-325.
885.00 518.00 =327
888,00 619,00 =326,
891,00 520,00 =325,
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894,00 52100 “3¢5,
897,02 522400 - : ~325.
900.00 523.00 =323,
903,00 524400 -322.
906400 629,00 -322.
909,00 626400 ~3¢L.
912,00 527,00 ’ -320.
915.00 28400 -323.
918400 629400 T =320,
921,00 530400 . ~320.
924400 53100 =320,
927400 632400 =317,
930,60 533400 =320
933,00 634400 -319,
936400 535400 -318.
939,00 636400 -31lb.
942,00 537,00 =318,
945,00 536,00 T =315,
Y4b.00 539,00 =313,
95100 540,00 -31b.
954400 541,00 ~313.
957400 642400 =312,
960400 543,00 =310,
963,00 644,00 ' =310,
966400 645400 =309,
969,00 646400 . ~309.
972.00 647.00V =307, .
975.00 548400 ~307.
978.00 649,00 . =306
981,00 550,00 -305.
984,00 651,00 -309.
987,00 552400 =307,
990400 693400 =308,
993,00 . 594,00 ~28b.
990400 655.00 =319
999,00 656400 -347.
1002400 557400 ~348.,
1005.00 558,00 ~34b,
1008,00 559400 -343.
1011.00 560,00 =342,
1014.00 bbl.00 ~342,
1017.00 562400 =341,
1020400 * 563,00 =336,
1023.00 bb4,00 -336.,
1026400 565,00 -334,
1029.00 566,00 -333.
1032.00 667,00 -3324
1035.00 568400 -331,
1038400 569,00 . -333.
1041.00 670,00 =331,
L044.00 571,00 -329.
1047400 672,00 -328.
1050400 573400 -330,
1053,00 574,00 -329,
1056.,00 875,00 =329
1059400 670400 ~32Y.
1062400 677400 -328.
er
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1065.00 b78.00 -330.
1068400 b79.00 =333,
1071.00 580.00 =335,
L1074.,00 681000 =334,
1077.00 082.00 -337.
1080.00 5433400 =335,
1083.00 594.00 =335,
1086,00 6d5.00 =330.
1089.00 b80.00 =330,
1092.00 587.00 =336,
1095.00 688,00 -335.
1098.00 689.00 =333,
1101.02 590.00 =335,
1104.00 5Y1.00 -337.
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MAXIRUM OKDINATE= 10740 OCCUKS AT 515,00 DEG KELVIN,

PeAk SEARCH LINITS: STARY PTe= 396,0 STUP PTem 020.0 DEG. KELVIN
TdAE PEAK ENDS AT 233 PUINTS FROM START., THE ¥ AT THIS POINT IS -305.87
THE BASELINE EVUATIUN IS Y= =,39939E+00%X+ =, 21281E+03

THE PEAK STARTS AT 130 PUKNTS FXOM Tk START. THE Y AT THIS POINT IS -323.01
T GASELINE EJUATION IS Y= 57439 +00%Kk+ = 39775E¢03

PeAK BEGINS AT 452.00 DEG KELVIN (PrAK HEIGHT =-323.%9) (DATA PY, 129)
PEAK ENUS AT 956,90 VEG KELVIAa (PEAK HEIGHT =-305.87) (DATA PT., 233)
NUMSER OF POINTS IN Peiak= 104

BASELINE SHIFT COMPENSATED IS =8,00

FZMPEKATURES AAVE NOw BEEN CORRECTEU FOR THEKMAL LAGy SCAN RATE EFFECToAND CAL ISRATION ERKOx.
RAGNITUDE OF THE CURRECTION AT MAXIAUM OROINATE [S: =223

FESESHEFCEERSSERN RS RSP S A SRS REE SRR S PRI RNEN SRR E SR RE FESENRNTIE RN USSR XSRS S SR ST RS SRS SRS SRR RSO S

[l idaddd 8lelleBells? GULF ATS seses

SEPECEFERRESES LN EFEEERNC S PSR ER A SRS RS U R IRNERR NS EERRRESEERARIPE LSS PSS EE SR PR NP FE SRR REFE S LS EIPVEES S

sEIGHTING) UF SANMPLE= 735

RANGE(MILLICAL/SEC FULL SCALE)=y 10.0

SCAN RATE(DEG PER MINUTE(» 10.90

FEMPERATURE(VEG KELVIN) UF FIRDT POINT ON ODATA TAPE= 324.00

OATA RATE (SECONDS PER DATA PUINT)= 640000
1
X TEMPERATUKE URIGINAL ¥
(SECUNDS) (KELVINS) (EsUs)
6.00 324.00 =106,
12.00 325.00 ~103,
18.00 320400 -118.
24.00 327.00 -119.
30.02 328.00 =128,
36400 329.00 =127,
42.00 330.00 =127,
48.0) 311,00 =129.
5400 332.00 =129.
60.0) 333,00 =128,
66,00 334,20 =129,
724402 335.00 =131,
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T6.G0 336400
84,00 337.00
Y0.00 330000
90400 339,00
102.09 340,00
108000 341.00
114,00 342400
12C.00 343,00
126400 344. 00
132.00 349,30
138.00 3406.00
144,00 347,00
150.00 348,00
156402 349490
162400 320,00
168.0) 351.00
174400 352,00
180600 353.00
186400 354,00
192,00 355,00
198400 356,00
204.00 352400
210,00 358400
216.0) 359,00
222403 360,u0
228400 364,00
234,03 362,00
240,00 363,00
246,00 364,00
252490 3654060
258.00 366400
264,03 367400
270,00~ 308.00
276.0) 369,00
282400 370.00
284.0) 371.00
294.00 372430
300,02 373.00
306400 374400
312.00 375.00
318,00 376400
324.00 372.00
330.00 378400
336,00 379,00
342,00 380.00
348.00 381.00
354,00 382,00
360.00 383,00
366,00 384.00
372,00 385,00
378,00 380,00
384.00 387,00
390.02 388,00
396.02 389.00
402,00 390,20
408,02 391.00
414,00 392,00
131

=129
=130,
=129,
-129.
-127.
-130.
=129,
=131,
=130,
=129,
=129,
=129,
=133,
=128,
-127.
=132,
=129,
=131
-129.
~128.
~130.
=133,
-127.
=131,
=131,
=130,
=132,
=138,
~l28.
-127.
=129,
-131.
-129.
~121.
=129,
=132,
=128,
=129,
=129,
-129.
-119.
=131,
“129.
=131,
=131,
=130,
=131,
«138.
=132.
=133,
=131,
-131.
=132,
=L33.
=132
=138,
=131,
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420,00 393,00
426,1) 394.00
432,00 395,00
438,00 390.00
444.0) 397.00
450,00 398.00
456400 399400
462490 400,00
468.0) 401,00
LY LY N 402.00
480,00 403,00
486400 404,00
492,90 405,00
496400 406,00
504400 %07.00
510400 408.00
516400 09,00
524400 410,v0
528400 411,00
534,00 412,00

—_ 540,00 413,00
546,00 414,00
552403 415,00
558.00 410,00
504.00 417,00
570.00 418,00
570.02 419,00
582400 420,00
588400 421.00
594,00 422,00
600.0) 423,00
600400 424,00
612.00 425400
6ld.ud 426,00
624.00 427.90
630,00 428.00
636,00 429,00
642.00 430.00
648.0) 431,00
654,00 43200
660.00 433,00
660,00 434,00
672,00 435,00
678400 436.00
084.00 . 437.00
690420 438,00
696400 439,00
702.020 440,00
708.00 4%1.00
714.00 442,00
720.02 443400
726400 444,00
732.0) 445,00
738.00 446.00
744,00 447,00
750,00 440.00
750400 449,00
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. 762400 450420 -09.
- 708.00 451.00 ~87
774,00 452.00 79
780.00 453.00 =80,
786400 454400 =75,
792,00 455,00 -67
798.00 450430 «704
804,00 45700 -6
810.00 ab8.0u =03
816400 459,00 594
822.00 400.00 =53
828,00 401400 =47
834,00 4062400 43,
840.00 463400 -4l
8406.00 404400 ~33.
852,00 465.00 «30.
858,00 466400 -20.
864.00 467.00 -20.
870,00 468.00 =12
876,00 409.00 -7
882.00 470.00 L
888,00 471.00 b
894.00 472.00 l1le
900,00 47300 20,
906,00 474400 30.
912,00 47%.00 38
918400 470400 39
924,00 477.920 58
930,00 478.00 63
936,00 479.00 72
942.00 480.00 83,
948.00 481.00 94,
954,00 482.00 100.
960,00 483.00 . 119,
966.00 484.00 132.
972.00 485.00 142,
978.00 486.00 159,
984.00 487,00 lo7.
990,00 488.00 179.
996.00 489.00 199.
1002,00 490.00 214,
1008.00 491,00 230.
1014.00 492.00 246,
1020.00 493.00 256
1026.,00 494400 209
1032.00 495.00 278+
1038.,00 496,00 279
1044.00 497.00 279
- 1L050.00 498.00 278,
1056.00 499400 265,
1062.00 500,00 247.
1068.,00 50L.00 222
1074.,00 502.00 200.
» ’ 1080.00 503,00 1720
) 1086.00 $04.00 139.
1092,00 50500 115,

1098.00 506.00 87,
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1104,00
1110.00
L116.00
1122.00
1128400
1134,00
1L140.00
1146400
L15¢.00
1158,00
1164.00
1170.,00
1176400
1162.00
1188,0)
1194,00
1200.,00
1206.00
1212,00
1218,00
1224,00
1230,00
1236400
1242,00
1248,00
1254,00
1260,00
1206,00
1272.00
1278.00
1284.00
1290,00
1296.00
1302,00
1308.00
1314,00
1320.00
1326.00
1332,00
1338.00
1344,.00
1350.00
1356,00
1362.00
1368.,00
1374.00
1380.00
1386.,00
1392.00
1398.,00
1404.00
1410.00
1416.00
1422,00
1428,00
1434,00
L440.00

507.00
508,00
509,00
210.00
$511.00
512.00
513,00
514,00
515.00
516,00
517,00
918,00
519,00
520,00
52100
522400
5¢3.00
524,00
525400
526,00
527.00
928,00
529,00
530,00
531.00
932,00
533.00
534,00
$35.00
530400
937.00
538.00
539.00
540.00
541.00
542.00
543,00
544,00
545.00
546,00
547,00
548,00
549,00
550,00
551.00
552400
553,00
554,00
555.00
556400
557,00
558.00
559,00
560,00
561,00
562,00
503.00
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60,
39.
18.
8.
-9
=2l
~27.
=43,
-49.
~60.
-67.
-71.
-77.
=83,
=85,
~90.
=93,
-89,
=101,
99,
-107.
=108,
-120.
-107.
=118,
=115.
=120,
=121,
-123.
=125,
=125,
=126
-129.
=129,
«130.
-133,
-138.
=135,
=137,
-138.
~138.
=137,
-139.
~L44.,
~l4l.
=143,
=140,
=139,
-la7.
143,
-147.
=139,
~147.
=152,
=15¢.
=153,
=153,
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1446400
L452.00
1456,00
1464400
1470400
1476400
1482400
1488400
1494.00
1500.00
1506400
1512400
1918400
L224.00
1530.00
1536.03
" 1542400
1548.u0
1554400
1560400
1566400
1572.00
1578.30
L58440)
1590.00
L99600
16024400
1608.00
16l4.00
1620.00
1626400
1632400
1038.00
1o44.00
1650400
L656400
166200
1068400
1674.00
Lo80.00
L686.00
16924090
1098400
L704.90
171000
L716400
1722400
1728406
L734.00
1L740.C0
1746400
1752400
LI58e00u
L764.00
1770420
L7760
1782460

964.00
505400
3006400
507.00
508,00
Y69.00
570600
97100
572.00
$73.00
574400
575.00
576,00
97700
578,00
579400
280400
581400
582,00
583.00
284430
958500
28b.00
587.00
S88.00
589.00
290,00
591.920
592400
593400
594400
599400
296400
59700
598000
999400
500,00
501.00
502.00
603.00
604.00
60500
506,00
507.00
508.00
609,00
51000
olle0
dl2euv¥
bl3eul
bl4e00
bl eJV

blbeUY

517.00
518400
519ed0
520,00

135

=153,
=153,
=159,
=155,
~158.
=157
-197.
~160.
-158.
~-i58.
=lbl.
-162.
=161,
=163,
~163.,
=169
~lbbe.
~168.
LIy
~lobe
~l68¢
~170.
=169,
=163,
~L73.
~173.
~174.
=~17%.
~174.
~172.
~170.
~177.
=180,
~-L79.
~182,.
~177.
-179.
-179.
~1d¢e
~-179.
~179.
~l83.
=130,
~182.
~18%
-18Y.
~181.
~ldo0.
~183,
=179
=135,
-187.
~-1L87.
-187.
-187.
-133.
=137,
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L788.C0 521490 -187.
L794.00 522,00 =187,
180000 923,00 =137,
1800.00 624.00 =1ld3e
1812400 225400 -ldL.
L818.00 626,00 -133,.
L824.00 627,00 ~L88.
1830.90 928400 =190,
L836.0) 529,20 ~189.
1842.V0 530,00 191
LYA8,.00 631,00 -ld3,
1854.00 532,00 =191,
1860.0) 633,00 -192.
1060.00 634,00 =Ld7.
1872.03 535,20 =193,
1878,00C 530.00 =144
L884.00 537,00 =194,
L9040 538,00 1Y%,
18%96,00 03Yeu0 ~-194.
1902.00 540,00 =193,
190b8.00 b4le00 =198
1914.00 5424060 =147
1920.00 543,20 “l9g.
192040 b44.30 =198
1932.00 545,00 =203,
1938.00 546,20 =20b,
1944,0)0 547.20 -209.
1950400 548,40 =214,
1Y56.00 b4Y9,.u0 =214,
1962.00 050409 =220,
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MAXIAUM QRDINATE= 279.0 JCCUKS AT 497.00 OEG KELVIN.

Prax SEARCH LIMITS: START PTe= 374.0 STOP PTe= 585.0 DEG. KELVIN
THE PEAK ENUS AT 213 POUINTS FROM START. THE ¥ AT THIS POINT IS ~-127.29
THt BASELINE EQUATIUN I3 Y= ~,83034E+00%Xe +b0220E+02

TH: PEAK STARTS AT 110 POINTS FxOm THE START. THE Y AT THIS POINT IS =119.98
THE BASELINE EQUATION IS Yu  (23379E400%Xs =~ 14591EeDs

PEAC BELINS AT 432,00 Deu KELVIN (PEAK HEIGHT =<120.21) (DATA PV, 109}
PEAX ENDS AT 536,0C OEG KELVIN (PEAR HEIGHT =~1274¢29) (DATA PT. 213)
NJMAEK UF PUINTS IN PEAK= 104

SASELINE SHIFT COMPENSATED IS ~=26.44

T=MPERATURES 4AYE NJa BEEY CORRECTED FOK THERMAL _ALs SCAN RATE EFFECT9AND CAL IBRATION ERROR,
MALNITUVUE OF THE CORRECTION AT maxinmum URDINATE IS: 51

BEEFIIEE S REIE R RN ASE SN IS BRI R SR EH SRR RN I BRAS RS E AR RN ISR AETI P BN IS RS SR AR NN ESSAFE RN SRR FSHNNNE S
i i dddiddd Blellededleb GULF ATS Ldaddd
CESIEPE SNSRI RN R PR NE NS FIUFSINCE ST RSN ARFICREIS SRS FSEIARPSATESAES SNSERS S SERESSESESFSSSFINEES

weluHT(NG) OF SAmPLE= T.2¢
KANGEIATLLICAC/SEC FULL SCALEN=y 1049

SUAN RATE(DEG PER MINUTEL= 2.0
T=MPERATUREIV=G KELVIN) UF FIRST POINT ON DATA Ta?te 323.75
JATA RATE (ScUUNDS PER UATA POINT)= 9,000¢
13 TEMPEXATURE JRIGINAL Y
(SECUNUS) (KELVINS) (ELVU)
940 323475 -d3.
18.0J 324450 ~33,
27.02 325425 -87.
304v0 320440 =93
45,90 32040 -94,
54,00 32750 =34
63.0) 328422 -9>,
12400 329420 -97.
Bled9 3291 =97,
90,90 330.50 -97.
99.0u 33Lee> -7,
108,09 332490 -Y0 .
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117.090
126402
135,00
l44.0)
153,00
162.00
171.00
180400
189,00
195400
207.00
216,00
225,00
234460
243,00
252.0)
261,900
270,02
279.02
288400
297.00
306400
315,00
324.92
333,00
342400
351.00
300,00
369.u2
378,00
387,00
396,00
405000
414.00
423.00
432.00
441,00
490,00
459,00
468,00
477.00
486400
495.00
504.0)
513400
522400
531levd
54000
249,00
598.ud
9074
576.0)
582499
594403
603,00
bl2.00
62l.Uv

332.75
333.50
334429
335,00
339,15
336450
33125
338.00
338,79
339,50

340,25

341.00
341.7>
342450
343.25
344400
344,75
349,50
340425
347.00
3487.75
344490
349.25
350400
35079
351450
352425
353.90
353.75
354,50
355%.2>
356400
356475
357.50
358425
359.00
359.75
360420
3bll.25
362400
36¢ce 19
363490
364.25
365400
36%. 72
306490
367.22
368,00
308. 7Y
309450
3704¢D
371.00
37L.7>
37¢edv
373425
374400
374415

139

=92
-95%.
-93.
=43
-93.
=93
~“93.
=93
=95,
=954
=95
-95 .
“Y3a
=42,
=49,
=944
-93.
=93,
-93.
~95 .
7% e
=99,
=33
=93,
“-93 6
=93,
-93.
-93.
-93.
93,
=93,
-93,
=93,
93,
-93,
«-93,
~J3a
-93.
-33.
“-93.
-9l
=93
-92.
-9l
-4l
=93,
~92.
-9l
=92,
-9l
-84,
-8,
-39
-9l
-91l.
-dY,
g,
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630,02 37950 -89,
63Y.u0 310425 -89,
648.0) 377.00 -89 -
657.0) 3Tl 1> -89,
660.00 376.20 -89,
©75.00 319,25 -d9.
bb4.0) 380,00 -89
693410 38005 -8Y.
Tviev)d 381.%0 Bl
7L1.00 482440 =89
T¢0a00 393,00 ~-4Y.
72%.00 383,75 -89
738402 384,50 ~d9,.
147.0) 389429 -87e
156490 380,00 -dl.
760564 dso0. > ~87.
T74.00 367420 -87,
783400 3dd.¢) 87
792400 339,00 -87.
801.00 389.15 -87.
BLUUD 390,50 -4/
8lY.00 391425 -7
8£8.0) 392490 -87,
837400 392 1> -87.
896400 393.50 -87.
85500 394,25 -87.
bo64.0) 395,00 -37.
873.00 395,75 ~-87.
8800 39649V ~ole
891.00 397.25 -87.
900.0 398400 -8be
Y09.92 396475 -37.
918,00 349,50 80
927602 400.¢> -80e
936400 401,00 -85
945,00 40i. 19 8%
954,00 402.50 -85,
903400 203.25 -85,
972407 404,00 -84,
Y8L.00 4047y -85
990,09 40545V -84
Y499.90 400,25 -83.
1008.00 407.90 -84,
1017.00 407.75 -43,
1020400 408450 ~83,
LG3%.00 40Y.¢5 -83,
L0440 410,09 ~83.
10%3.0) 4l0.75 “83.
10062400 411,50 “03.
1671.00 41242 -32.
1080400 413400 -9 ®
LGEYe0Y 4l3.7> “19¢
1098.00 414,20 8¢
L107.00 4la.25 -79.
1livevd 416,00 =719
1125400 4loe?v AT .
L134.,00 417,50 -7
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1143.00 4ldelo -79.
1152.00 419400 -79
1161.00 419.75 =79
117000 420490 -7
L1179,00 421625 -717.
1188,02 422.00 -77.
1197,00 422475 =117,
1206400 423,50 =17
1215.00 4244¢5 =17+
1224.0) 425,00 =11,
1233.00 425915 =75
1242400 4206450 ~73.
1251.00 427445 ) ~73.
1260,00 428,00 -13,
1269,00 428,79 : -73.
1278.00 - 429450 -3
L287.00 “3Ue22 =71
1296.0) 431.00 -7ie
- 1305,00 431L.75 -6
1314.00 432490 -6Y .
1323.00 433425 -69,
1332.0) 434,00 ~67.
1341.00 434,79 -0l
1350,00 439490 -bbe
1359.00 436429 -bb e
1368400 437.00 -63.
L377.00 437.7> -b3se
1386000 438450 -63.
1395,.,00 439429 -bls.
1404.00 440.00 =54,
1413.00 44075 -5 e
L422.00 %4L.50 ’ =57,
1431.00 LETXY 4 =57,
1440.00 443,90 =55,
1449.00 443475 =59%.
1456.,00 444450 -23.,
1467.00 449425 -52.
L476.0) 440.00 -4 o
1485400 446,72 -47,
1494,00 447,50 -4,
1503.00 448.25 45,
1512.00 449,00 -42.
1521.00 449,75 T =39,
1530.00 450450 -39
1539,00 431422 -39,
L548,02 452.00 ~33.
TL557,.,00 49¢e 72 -33.
1560400 453450 =29,
1579400 454429 -27.
1584402 495,00 =25,
1593,00 499475 =22
1602.00 456490 -lde
1611,00 49729 ~loe
1620400 458,00 ~13.
1629.00 458479 -9,
1638.00 499450 - -7
L647.00 400e 2 -3,
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1656.00 LT YR V] 0.
Lo65.40 4bled> 4,
L674.00 46¢.50 8.
Loy3.00 463,25 124
L6Y2,0) 404,00 ibe
L701,00 404. 7> 20,
1710.00 405420 2%,
1719.00 466425 30,
1728400 467,00 %,
1737.00 s67.7> 4ue
1746,00 468450 43,
1755400 469,23 50.
1764.0) 470,00 34,
L773.00 47U 60,
L782.00 471.50 bbe
LT9).09 472.2> 73
1800.00 473,00 80,
L809,00 473.75 8%,
1818.00 474450 Y2
1827.00 475425 100,
1836400 70,90 10b.
184%,00 4764175 Lle.
L854.09 47750 121
1363400 478425 18.
1872490 479.00 130,
1881.00 4f9.7> 142,
1890.00 400.%0 147,
189v.30 40l.25 151,
1908.00 482.00 152,
191700 48 T 190,
L9¢04v0 48350 144,
1932.u3 48494285 Lib.
1944.0) 485,00 124,
19593,00 489%.75 110,
1962600 486,50 Yo.
19714903 LT Y Y] d2e
1980402 408,U0 ob,
198Y.900 488,75 244
1998.00 489,90 4.
2007.00 490.2L5 30,
¢0lo.00 491.v0 20,
2025,00 491.75 L0
2034.00 492,50 le
¢043.00 493.25 “De
2052.0) 494,420 =12,
¢0bl.ud 494,17 =17
¢07CeuY 499450 =224
079,09 4906420 -27.
088,02 497490 =29
2097.u9 491> =33,
¢1G6.4VD 49d.20 -3,
4115400 “YY.29 =39
C1l4.90 200600 -39,
133,00 200,79 ~43.
l4leuy 901,50 4>
21916930 202429 -4l
2100490 503,00 49
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216Y,30
2178490
2187400
2196.00
¢205.00
2214400
£223400
2232.00
2241.00
2250.00
2299400
2268430
227700
2286000
2295430
2304402
¢313.00
2322400
2331.00
2340.060
2349400
2358,300
2367400
2376402
2389400
2394400
2403,00
2412430
2421400
2430.00
2439,00
2448.00
2497.00
4606400
2475.00
2 484,00
24Y3.00
2502400
2911,00
252049V
2529.00
£5384U0
2947.00
¢956400
£569.00
2974400
2583.,00
259200
260LeU0
2610,V0
261909
2628400
03700
r4-L1. Y305
"2659490
664400
673,00

20347
204450
505425
506400
500479
507440
508625

30900 -

509.7>
210,50
5lield
21leUU
512475
913499
2144¢5
515,00
Y115
516420
317425
9518400
51de75
919,50
520425
221400
521e7>
522490
243425
924400
524.75
529450

520425

527,00
527.75
528450
929425
930.00
230.7>
531450
532.¢2
233,00
934479
534,50
9535425
936400
530475
23750
938429
239,00
539,75
240,50
D4Lleed
242400
242479
D43,50
54442
24500

245,79
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-4,
“23.
=23,
-39,
=57,
“57,
=27
“5%,
-5,
~t3e
-0l
=53,
63
-03,
-bHe
=09
=0ba
-67.
~67,
~07
=b7.
“6fe
-69.
=69,
-6%.
-0Y .
-bY,
-71l.
=71,
=71
=73,
=73,
-73,
=74
=70,
~To.
=77,
=77.
=77,
=77,
=77,
=77

=79,

-7,
~79.
=79
=79,
=14,
19,
~T4.
=19
~79.
=-dce
=79,
-8s.
-B3.
=83,
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2684400 540459
£06Y1.00 S547el>
2700.,20 548.00
2709.00 S48.75
¢718.00 247.50
eTe1.00 2920425
2736.,3) 251.00
274900 591402
¢T154.00 592490
2703400 353425
2772400 554,00
2781.00 5544715
¢ 790,00 559450
2799.00 5%206e¢3
808,00 55700
2817,00 55715
2826400 558450
2B 35.00 959.25
2844,00 200400
2893,00 260.75
28062.00 561450
871,00 502423
880,00 203400
¢8dY.00 5040175
2898.00 504.50
2907.00 20%425
2916400 960,00
2925.00 S506e 75
2934.00 %07+20
943,00 568442
Y260 50Y.00
2961490 269.75
970,00 570.50
¢9T9.0u 57Le2>
988,00 272400
299100 SVl 15
3006, 573450
301%.0C 37425
30¢4.00 975.00
3033.00 275.1>
3042,0C 570450
30%1.00 977.2%
3060,02 278.00
3069.00 H08.75
© 3070.09 27950
3087.u0 280643
3090.0D 581.00
31L0%.u S8L. 7Y
3114.00 982.50
3123.00 583+¢
3132.00 S84e90
3141.0C 58475
3150.060 285450
3159.00 280425
3168.0G0 587.00
3177.00 58775
3l60.00 288.50
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319900 ' sdvee> =97,
3204400 990,00 -97.
4£413.00 590475 =97
3222400 59150 ~97.
3231400 592.29 =97
3240.00 593,00 97
3249400 5934 7> -97a
3298400 994420 “97.
326700 395422 -97.
3276400 590400 =97,
3285400 290472 =97,
3294400 997.50 =97
3303400 598425 ~99,
3312400 999,00 =97
3321400 599479 =97
3330403 500450 -99,
3339400 50Le25 -9y,
3348,00 602.00 =97,
3397400 602.75 <99,
3366400 5U3¢90 -37.
3379400 504,25 97
3384,0) 502400 -~97.
3393,00 50572 =9l
3402400 506450 ~93,
341i,00 507429 =47
3420,00 bUB.00 97
3429,00 608475 =97
3438,00 509.50 “97.
3447400 510425 ~99,
3450,00 511400 ~99,
3465.00 blie?d ~99,
3474,00 bleedU ~99.
3483,00 513429 -39,
3492400 514,00 ~99,
3501.00 6Ll4e75 -~
3510400 615420 ~43.
3519432 616429 ~99, "
3920400 617,00 ~99.
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KENETIC w*#3i,1lle8ecled QULF ATS
MAXLMUM OROINATE= 15200 UCCUKS aT
PzAX ScARCH LIMITS: START PT.=

THE PEAK ENDS AT

THE BASELINE EGUATIUN IS Y= =,28570E+00%Xe

Tt PEAK S3TAKTS AT
THe BASELINE EJUATIUN IS Y=

PEAL BEGIND AT 428.00 DEG KELVEIN
PEAK ENDS AT 515.00 UEG KELVIN
NJMSER UF POINTS IN PrAk= 116

BASELINE SHIFT COMPENSATED I3

353.0

256 PULNTS FRIM START. THE ¢ AT THIS POINT IS

Lal PUINTS FrOM THt STAKT.
«LBUSOE+00®X+ =4 10239E+03

432,00 UEG KELYIN.

STOP PTe= 599.8 DEGe KELVIN

~b9s15
«39560E+G1

THE ¥ AT THIS POINT IS -Tb6.94

140)
Z36)

(PEAK HEIGHT = =77,12) (DATA PT.
(PZAK HELGHAT = ~09.15) (DATA PT.

=14.07

T=MPLRATURES AAVE NUw# SEEN CORKRECTED FUR THERMAL LAGs SCAN RATE EFFECTsAND CALIBRATION ERROx.,
MAGNITUDE UF THE CURRECTION AT MAXIMUM ORUINATE I33 .28

EFFEUDERR LB ERERELRX RV FEBEERERE SR ER KX KX FA XXX FRERE R AP REBR B X B R L ORI FTERESREE F R RS EE RRE XA KRR ERTEARE
CALCUMP PLOT uF FAMILY UF 5 CURVES WAILL 8t PRUDUCED.

FERFREFE FARXLENXREXXEYBE R R SE R AR ETERE SR KX ERREE AR NS KB R R ERRGEBE R RGN FXRR R E AR AR R ER R KU R SRR FER RS

CUKYE NUMBER AREA wEIGHT RANGE HEAT OF
NUMBER OF PUINTS UNUER CURVE JF SAMPLE MCAL/SEC REACTION(CAL/ZGMS
1 lut 170.04 lab0 20.00 10v.38
2 121 445,72 4407 20400 109.51
3 1u5 413414 “al3 10.00 97.07
4 1y 730.10 T1a3> 10.00 1luob.l4
5 Li7 Ti0.29 Ta2¢ 10.00 Yda 38
AVERAGE HEAT UF REACTIUN FOR THIS SERIES: 104.2¢ STANDAKD DEYIATION OF: 5420

FERFEFFEFVFFEEARBESESARETREBPEG R QU RE TR RE ERERRZREF R XX B E R SRR F R R XXX B SRR R R RF AR E R F R AR E R AR LR RN KR E S F LY

FEErER¥ERY LYRVE NUMocr le
Tine TEMPERATURE 0C/0T c
{ScCunNbs) (KECYINS) (SEC-1)
80 4d3.00b «00391 G000
l.60 ‘484413 «00103 «0U1
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2.40 485.22 s0u127 002

3,20 496430 «00150 «003

4,00 487430 00103 «004
4.80 488.490 2001175 #0095

5.60 489,54 «001LYY 007
0.40 490.0¢ «00211 «00Y

7.20 491.70 «00235 «0L10
8.00 49278 s 06253 P ¥

8,40 493,87 «03242 «0lé
9.60 494,95 «00305 o017
10.40 496.Us 200329 OS]
Li.20 497.13 203303 «022
12,00 a9y8.21 «003487 «029
12.80 499,29 «0C4LU «0238
13460 500438 200445 0032
L4.40 50L.4b « 00479 «035
15.20 502.57 «00514 e139
104,00 503.006 «U0D48 o 04
16.80 504,75 « 00583 U448
17.060 509.84 000617 U3
Lb.40 506494 «005063 wh3
19.20 508.02 +00b80 o003
20,00 509.13 000743 s00Y
20460 510.22 «00738 «075
21l.00 511.32 00834 +082
22440 212442 «00879 <089
23420 513,52 «00¥25 «0Y0
24.00 514,062 «00931 o103
24.80 215,74 «01249 oll2
£5.60 5lo.84 01105 o1V
26440 517.95 «01173 ol2Yy
27.20 519,06 001230 «139
28.00 920417 01297 o149
28.80 521.29 «0l370 e100
29460 522440 oVUl443 o171
30.40 523.51 +01511 «183
31.20 524.03 «0128Y o195
32.00 5¢5.75 «0lbo8 208
32.80 926,87 «0L748 o222
33.60 92799 «01d25 236
34.40 529.11 201903 o251
3%.20 230.23 »01993 ’ s207
36,00 531.36 «02282 «283
36.40 532.49 «02172 «300
37.00 . $33.061 «02201 «318
38.40 934,75 «023062 ¢330
39.20 535.87 «02451 .39
40.00 237.00 «0295¢ «375
20,80 53813 002541 e396
41,60 539.¢0 e02741 a4l
4240 540,39 002330 o %40
43.20 541.51 202909 ehb3
44,060 542463 0029067 487
44.80 543.75 «03065 «211
45,60 544,85 03121 s530
40.40 545,95 «03lo> o0l
47.20 547.04 «03199 Y1
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48.00 S48411 #03210
438.80 549,17 «035188
49.00 590.2¢ « 03155
50e40 551e24 «03489
5120 99225 « 02939
92.00 9593424 sU28ob8
52.80 994422 « 0735
53.060 529419 « 02569
54.40 550.1% ’ + 02403
2926 ' 257411 s02237
56400 556407 » 020060
56480 959403 WULBYG
57460 229.99 . «0L7¢8
2840 260.96 ’ «0Ll574
99420 561.94 «01433
6000 902692 «012493
00+80 563.91 «01i66
ol.60 564491 «0LJ07
62440 56591 | « 00957
63+20 20649¢ «23809
64400 36794 . 200792
64,80 208.9% ) 00710
6900 26999 «00550
0040 571.02 +0U2Y0
0720 272.%0 «00Y42
68,00 573.09 «00487
68.80 3l4el% «0045%
69.60 975%.18 200412
70.40 576423 . 00330
71.20 3re217 «U337
7200 918.32 «J03i0
72.80 979437 «00284
734060 56Ce 43 « 00203
7T4.40 S5ul.48 +00231
15.20 582494 003221
1600 5383459 «001i89
70480 584.65 +02180
77.00 5859471 200199
78.40 506477 «00LaY
7920 58782 «00126
80.00 2838.88 « 02107

80.860 539,94 «00997

EEEREEEOEF  (URVE NUABER 24

TInE TEMPERATURE ocsut
(SECONUS) (KELVINS) " (SEC-1)
1.50 459437 +00J35
3.00 456437 «0033Y
4s50 457438 +0004%
5400 4584138 «00J4>
7.590 4594 39 00055
9.00 46043y #0095
Lueb0 401440 #0060
12400 454041 «0Udb4
13450 403.41 w0336

149

ebll
037
«0b3
" ebdH
o712
o735
« 758
« 779
+ 799
«818
e 839
«851
«B63
878
« 830
«90L
«91l1
«920
«928
+935
42
244
«954
+954
«963
«967
e 971
2974
o7y
R 114
983
« 985
80
«390
»991
«993
«995
« 990
997
“a¥98
«999
1.000

0.009
+001
«001
«002
002
003
=04
005
« 000
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L5.0C 4bh.4¢ «00074
L06.50 40242 «032179
1L8.00 466449 «00288
19,50 46745 00297
21.C0 468449 «00L02
22450 469. 40 +00107
24,00 47047 «001L16
£5.5C 471.40 <0012
27.00 LY FAL L] «00134
28,50 473.50 000143
30,00 474,51 «00147
31.50 47%.53 «001l01
33.C0 470.54 «00170
34,50 417.5% «02117y
36400 478.50 « 00192
37.50 4719.97 00201
39.00 480.5Y « Q0214
40,50 48l.0] «00227
42400 482004 «00240
*+3.5%0 433,64 «00258 B
*9%.60 484060 e 02271
86450 485,068 «00283
48,00 480.0Y «00302
49.%0 48771 «0031Y
91.00 488473 «00 3306
92e50 439.7> «0235¢
54,00 4Yve78 «00375
995.50 491.40 « 00393
57.00 492.83 «004la
58490 493.480 «0094J
00.00 aY4.60 «00%01L
01.50 49%.91 200487
53,00 4969 «00513
08,50 497.97 «00534
56400 499.(0 «00504
07.50 500.(4 200594
89.60 50L.07 0000624
70.50 202411 « 00554
12.00 203614 «00588
73450 SJ4.14 « 00722
15.00 20%.2¢ «007%0
16.50 506420 «00790
718.00 907.51 «Q0824
79.50 508.35 «003b0
8l.0V 50940 «03908
8250 210.49 «00940
64,00 S5ll.49 «02989
854950 512455 «J133>
87.00 913.60 «01277
68450 S5l4.069 Wlilé
90400 515.70 eULL70
Y1450 210.706 «0L221
¥3,00 917.061 «Ol207
LA TS 1% 248.48 001321
Yo.00 219.93 «0l364
Y7.50 520,98 «0l4dy
99.G0 222405 «0l403

150

«007
«008
«010
+01l1
Gl
«0la
«0l6
017
<01y
«021
0024
V20
«028
«031
«034
«037
«040
2043
2047
«050
2054
« 059
o003
«0068
«073
«078
+083
V89
«095
<101
e103
el15
«123
e131
ol3y
el
«157
elbdo
«170
«ld?
198
«210
e222
0234
Y41
e 262
o276
» 291
«307
o324
« 341
. 399
377
e 397
s9l?
«838
* %59
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100.50 923410 «0Ll514
102400 D24415 + 01200
LU3.90 925420 « 01602
L1u5.00 5204 «01635
Lo6450 SeTe27 «0ldo3
1C8.00 928430 «0lb33
L0Y5U 929431 «0Olhvyl
111.00 5304.3C «0l685
112.50 531e¢8 «ULbb3
114.00 53ce24 « 01027
115.50 ‘ 933.17 . « 015606
L1740C 934.0Y9 s0la97
L1850 934.99 «01411
L20.00 Y3%.b8 +«013106
L2150 935477 +01213
123400 537465 «0L109
124.50 93de54% « 01211
126400 93%.43 2009106
147.50 540432 «0032¢
1290 541424 + 00745
130.%0 54215 « 00672
132.00 943,08 . «00604
133.50 544401 «00543
L35.00 H44,.95 « 00493
136.50 . 7 245,90 « 004406
L3BaG0 . 40485 « 00403
13950 24781 «J0306Y
141,00 484,78 «00335
L42.50 249,74 +0C300
144,00 950471 «00¢80
L45450 9251469 " 4002599
147.00 95207 «00238
L48450 553.064 « 00217
150400 9554403 . « 00205
15150 925.04 «001488
153.060 . 9906459 « 00172
194,50 2927+59 «00163
1504C0 2958457 + 00147
19750 599.90 200139
1590‘10 506455 7 «00120
160450 56leo3 «00114
102400 50ls53 «0Q0110
lb3.50 503402 «00102
109400 5b8%.51 «Q00v4
lobeb0 269450 «002386
lo8.00 50059 «30070
169450 YoTe49 200374
L71.00 5b0448 «00000
L7<450 269,458 . +03J03
174.00 ' 570.48 03059
175450 571447 +03351
177.00 27247 ) «0009¢
L7850 213.47 233048
L80.00 274446 « 20044
134,50 275445 « 00230
151

2482
«505
2529
«593
«5178
«603
eb28
o653
« 078
2703
o727
750
o772
o792
2811
« 829
s 845
« 859
2872
884
e84
«904
«913
«920
928
e934
+940
+ 945
+950
2954
958
Y02
2955
969
971
974
977
« 979
98l
Y83
98>
947
2988
* 990
+991
992
«9Y3
«494
« 9395
«¥90
997
«994
« 99y
s 9YY
1.000
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sxsseeus®® CURVE NUMBER 3.

TINE TEMPERATUKE vCrsoT C
(SECONDS) (KELVINS) (SeC-1)

3.00 450,00 00011 0.000

0.00 451.8Y +00015 «00¢

9,00 452490 e00J22 «001
12.00 423490 000524 «002
15.00 494,90 «00)020 +002
18,00 459,90 «0303¢C «G03
¢1.00 456. 91 +00)3¢ « 004
24,00 457.91 «00034 «005
27.00 458,91 «000 39 «000
30400 4599,.9¢ «00041 $007
33,00 46C.9¢ «00047 «00Y
36.00 461493 «00J49 «0ly
39.00 40¢+93 «00351 «012
4200 403494 «00)54 «013
45,00 404,94 «00367 «015
48,00 465,95 «00074 «017
%100 406.Y0 «03289 0020
24,60 467.90 «000487 0022
27.00 468,917 «00J938 2025
60.00 409.98 «00102 « 023
53,00 470,98 «00109 «0131
66.00 471,99 «00114d « V34
64,00 ) 473,00 «00129 «0348
7200 474401 +00133 042
75.00 475.0¢ «00145 o040
78.C0 4764903 «00LY0 «051
81,00 477.04 «001067 +U50
84.GC0 4708405 «00173 «00l
87.00 479,00 «00i89 «0Ubb
90,00 450,07 «0319¢6 «07¢
¥3.00 4d31l.08 o00¢14 Nixg
96,00 482,10 «00232 «035
99400 483,11 « 00245 «UY2
102400 484,13 «0020b1 « 099
L09.00 405.14 00270 108
108,00 436.106 « 00232 ollo
1L1.00 487.40 «00312 o125
114,00 488,19 «Q03¢8 o135
L17.00 439,21 + 003438 «145
120400 490.2¢ MNES. s olb0
1¢3.00 491284 VL EY L] o107
1206.0C 492.206 «02402 ol78
129400 “93.28 «00431 «191
13¢.00 494431 «004Y4 e 204
13%.00 4Y543¢ 0474 0218
138,00 49635 0499 233
141.00 497.317 «035¢06 e 248
144,00 ) 498440 «Vil955 e 204
147.00 499.4¢ 098¢ o281
150,00 500 e4> +J050Y YAk
193,00 S5Ulea! «0Unis8 e31lu

152
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Lob.00
159.00
162,00
165,00
168,00
171.00
174.00
L717.00
18Casuvy
183,00
136400
le9.00
192.00
19500
198.00
201.00C
204,00
207.00
410600
213.0C
216400
219,00
224400
22900
228400
231.00
¢34.00
¢317.00
240,00
243,00
46400
249.00
252400
¢95.00
298400
20100
2O%.UG
20700
27000
213.00
27000
219400
2B a0
289400
C8b6eG0
291.G0
294.50
297.00
300400
303.00
306400
304.00
312.00
315.00

202450
503.%3
504.56
509458
50ba.b1
207.04
508467
509.0Y9
510.7¢
Sile74
512475
913470
SL4.117
215475
5l6.73
517.71
5148468
919,063
5204538
521eH2
522440
2¢ 3.4l
524430
952542
52064217
922724
5¢8.20
929,17
930414
931.1¢
532410
533,00
534,08
935,006
236.05
537.04
938,04
939,03
540,02
541401
542,01
542499
543499
544,949
245%.98
Y4b.98
Y47.98
548,97
549,97
99v.96
591.906
9952496
293496
224,90

153

N L

200099

«02730
200707
«00791
« 00322
+ 0089k
« 005380
« 00907
«0UF34
¢ 001949
«0045H
+0090601
« 00942
« 00925
000495
« 00355
« 00797
« 03741
tOQb?Q
+000612
LY
« 00494
«0044i
«+ D0 392

" e00340

« 00309

"W 0U272

e 00242
«AG2Ll4
«JU1Y5
« Q0172
200105
«00140
#0132
«Q01e3

+00114

00102
« 00090
«00J85
Y NIVE .
« 00202
« 02059
«00352

#0004l

«U2040
N NET-

00031

«000233
«00519
« 00514
+00UL4
«00011

«GUI0Y
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KINETIC w#% KINETIL SERILS FUR GULF ATS (50 GRAM EVALUATIUN)

Srx¥¥2ex¥¥  (CUKVE NUMBER “e
Tint TemPERATUKE
(S CUNUS)H (KE_VINS)

0.00 43l.08
12.00 432406Y
L8,0C 433.70
24490 434.0Y
jv.00 435.71
364,00 436471
42400 437.71
48,00 438072
94,00 439.7¢
00,00 4490.7¢
06,00 *41.73
12.00 442,72
78.00 443.73
04,00 444,74
90.00 449474
Yo.U0 440475

10200 447.70
108,00 448.76
114.00 449,717
120.00 450,77
126400 451e79
L3¢.00 4524719
138,00 453,80
144.00 454,81
120,00 495.81
12000 4956482
102400 457.83
lob8.00 458,83
174,00 “59.85
180,00 460.80
156.C0 40l1.87
192,00 462,87
198.00 “b3.89
204,00 464490
210400 469,92
210,00 406492
22¢.00 407,93
28,00 408,94
¢3%.00 459.95
240400 47C.97
246,00 47198
£52.0U0 473.00
983,50 474402
264400 475,09
c1V.u0 47604
76400 477.C0
28200 478.UY
o8.C0 479410
294.00 480.13
300,00 481lei5
320400 48¢elo

154

OC/uT
(SeC~-1)

« 00501
e QU7
«00010
+000203
«00J14
« 02210
«CG001y
0031y
«00214
«00022
000225
«00322
«0002¢
«00331
«00234
« 00U 35
«02039
«00343
230D 45
«00J47
« 00058
« 00357
«00)63
«0I2173
«00079
00079
«00279
«00084
+000Y2
«0029y
+ 00104
«00i07
«QU117
«00121
«00133
«0J2143
«00143
« 00150
«QULS?
«UUlbb
« 00172
QULE 3
«0J19>
« 00205
w0207
«0023C
«002306
00247
¢ 00200
e 00274
VU281

- |

C.000 .
«000
+ 001
«001
«002 *
«003
«003
«004
+006
« 007
«008
«010
«011
«013
«0ls
« U117
0019
0021
V24
0027
«030
«033
o037
o041
«045
«050
«054
«U59
+005
«070
076
083
« 0389
2097
«104
o112
o121
«129
«139
s l4d
158
el6Y
«180
o192
« 205
o214
ed32
24D
o261
o277
ol 94
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RINcTIC  #%% CINETIC SERIES FUX SULF ATS (50 GRAM EVALUAT1ION)

312400 40320 « 00304
318,00 4844022 e 00320
324.00 439024 . 20UJ332
330,00 406,28 .OOJ&Z»
330400 487429 . - «QU 302
342.C0 458e.31 NER I
348.00 489,35 «00409
324,00 490.38 «00419
300.00 491 .41 0438
300.C0 492444 « 00457
372.0¢0 493440 ) + 00469
378400 49 4e 4y o 0Ca84
384.00 : 495491 «0J4Y94
390.00 49651 «0D49>
396400 . 49751 ) «00495
40200 “498.50 «0Ga93
408,00 499445 « 00470
414,00 - 50044 cUU454
420,00 50140 00423
426.00 202.35 «Q0 395
432,00 503.30 «003060
438,00 . H5U4el 4y e 00320
444400 ’ SUY%61Y 200292
450.U0 506.14 « 00625y
450000 507,09 « 00222
408.U0 209,01 «00171
474400 509499 «031538
450400 510.96 S00L38
486400 511493 DUL22
492,00 S1ceYe «0C11le
498.00 213.90 200390
SuU4.00 S514.88 « 00289
910400 513486  «00370
210,00 9516.895 « 00068
922,04 517.8% 200003
928,00 218,84 ' « 00290
934.00C 91Y.83 «032 49
540,00 220682 « 00047
546.C0 521.81 ) «00041
5952400 v2éa01 «00037
958.00 523482 «00J)43
564400 524480 «00028
570,00 9295480 «+ 00031
576,00 520479 «00022
282.00 92719 «00221
588430 228477 +00308
944,00 22919 «0D223
OUO.UO 950.77 . .OJDIO
blUbeu( H3Llet0 «00514
6l2.0C 232477 #0308
618,00 533.77 «00207
624400G ) 234,77 . #0020
630400 939,77 «DJul 4
155

«312
¢339
+350

e 370

«392
2414
437
462
«483
« 914
D42

371 -

«600
2030
+ 600
+089
v 714
« 745
o ll2
o197
e 820
+ 840
« 858
875
« 889
e90¢
‘913
922
«931
e 939
« 940
«953
«95%8
«903
e907
« 971
«975
«978
«941
o983
« 980
988
«990
e 992
994
«995
« 9906
«997
«998
Y98
« 999
999
L‘UOO
1.000
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KINETIC ®#%s CKINETIC SERLIES FOR GULF ATS (50 GrAM EVALUATIUN)

SEvEeesSS®  (URVE NJIMBER %

Tint TEMPERATUKE uC/ITY ¢
(SECUNDS) (KELVINS) (sel-1)

9,00 428,11 «002086 0,000
18.00 428.80 «00000 «001
¢7.00 429.01 +00JUCo «001
36400 430,30 200348 <002
4%.00 “31l.11 «Q0d08 «002
54.00 43l.07 00011 003
63.00 432.02 JU0ULLE «004
72409 433037 e 0511 «005
81.00 439,12 «00014 «000
¥0.,00 43%.88 «00014 «003
Y9.00 43%.63 00515 «00Y

108400 430.38 «0J10 «010
117.V0 LYY FYLY 00020 «012
L26.00 437.89 00020 o014
135.00 438,04 «000£0 «0lb
144,00 439.39 «005¢¢ «0L7
193.00 440415 « 00025 020
162.00 440,90 «000¢> «022
L7100 44le65 Q00323 «024
180,00 442,40 «03023 «027
189,00 443.10 00031 0029
1¥8.00 443.91 »00031 o 32
207.00 484,00 ' PREX] «03>
216,00 449,42 «000335 «038
225.00 a4bs17 «02239 oO4L
¢3%.00 440.93 «00241 o045
243,00 447,08 «00241 04y
252400 490.43 «00J4¢ 053
261,00 499,19 «00d40 «057
270.60 449,94 «0039¢ +061
279.00 420,70 003552 « 006
288,00 45145 «00358 #0rL
297400 422.21 0000064 2076
306,00 49£4%0 «00000 «082
315.00 453472 +JJJ006 «0d7
3£4.00 454,47 +00J08 «093
333.00 495,234 0037, 100
382400 4%%.90 #032375 « 1006
351.00 _ 4%0.0e «000 179 «i13
360,00 457,50 «00J83 «120
309.00 428,25 « Q0587 sLés
376400 459,01 «00092 136
387.00 499.77 «00J95 olas
390.00 40092 «00100 olv3
405.00 461.28 «00104 o162
414,00 402,04 «00L10Y o172
423,00 462400 «0311¢ o182
432,00 403.50 «0012y o192
441,00 404,31 o031 25 «203
496400 469,07 «07130 ollb
459,00 409,83 «0013> 027

156
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RINETIC #¥% CINETIC SERIcS FOr GJLF ATS (50 GKANM EVALUATION)

465,00 406.0Y ' «00143
477.00 407435 P «001l48
486400 ' 4oB8.11 : «001%0
495,00 468,87 <U0LbY
504400 469463 .00L6Y
913.00 470435 : « 001449
222400 471.15 «031382
931.00 471le9i «0019D
240.,L0 4724608 2UGLPY
249400 473.44 ) w0020 ¢
258400 479.2C . #Q0215
207.00 4T4a97 «00224
576400 475473 #0234
205400 476049 «03242
994,00 477e¢20 «V0293
603400 478,02 . «0020b¢
b¢ 1.00 ' 479495 o «0G281
630.00 480431 « 00289
039.00 481,07 «00¢29>
04 BeUL 48l.83 «00300
05 7.00 48250 « 00301
bb6.U0 483433 «03¢2Y08
o8 4,00 484,480 000478
593460 485453 «00¢201
7102460 43bet5 ; 00242
71160 486.98 .00223
720400 487.70 «00204
129,00 488,42 « 00185
7368400G 489415 +001lbo
147400 : 489,87 . 00147
150400 49040C . +00133
165400 491.33 ' «V0120
77400 492.U0 + 00106
783400 492.80 « 0395
19200 493.53 S «000334
801.00 ) 494427 + 000270
810.G0 495,01 «00J6Y
819Y.00 495470 +00303
8é8e00 496454 o + 00056
837400 49724 +03253
846400 497 .99 «03J43
825600 498,73 « 00342
804400 499.44 « 00040
873400 500.23 200040
882400 500.97 +0C034
691,00 501.7¢ . «00032
Y0oU.J0 502.4b6 « 00029
YU9.00 H03.¢1 «000206
913.00 503,96 «D3C206
927.00 504, 70 «00221
Y3000 . 205%.40 200021
945,00 5006420 e 0018
544,00 20092 +0J01o
Y42400 208445 0001

157

«239
«253
2lDb
«281
«29Y
«310
e 324
341}
e 35Y
o317
+ 390
v 4lo
o437
«458
e 480
203
eD27
+952
«578

«004

2631
«658
585
o711
+ 7137
2761
o 184
« 805
o829
3841
o857
871
x-1-13
B899

e905

oI l4
2922
+ 930
«736
L 74
948
2952
«957
29061
2965
+ 904
372
979
977
+980
«982
« 984

‘s 986

«783
« 9990
« YY1
992
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RENcTIC ®o% CINETEC SEXI=S FOX GJLF ATS 150 GRAM tVALUATION)

Y8100
¥90,00
99,006
1008.00
LUL 7,00
lucol.00
1035.,00
1044.0C
LU%3.00

CEETESUS SR EVEEINENEERRBR R NEFNIDE LIS RO RS LUSSARESFSRLREIREE LSRN SESERS S S SRS SRSUSRSSRREIBUSERSSEFEEY

TASULATED PRECINETIL DATA (INTEKPJILATEU) FOUR EACH CUKVE ON THIS GRAPH (NO.

cuUkYE NU. & HEAT XATE= 8C.000
[ Tine
(FACTION) {SeC)
oGl 7.06
e 02 10400
03 L3s.¢21
«04 1b.3¢
05> L7.12
s 00 Ld.0Y
«07 20.11
+ 08 ¢le39
« 09 7331
«10 L£3.04
Xl L8465
«12 25,58
o13 2be %0
) 27429
15 28407
.o 28,082
«17 29.53
+18 30.21
19 30.87
.20 31,90
o 21 32410
Y4 32409
o 23 33.20
oih 33.481
o2b 34,34
«26 FLTY 1)
o d7 35.37
28 3>.80
.29 36.33
.30 36.8)
.31 37.25
.« 32 37.70
«33 j8.13
o34 38,90

509.¢0
509.95
510.069
S5lle94
542449
512.9
513.70
Sl4ehs
S1l5.4Y

«00013
«00013
«00)08
«0GJ09
«003G8
«00208
«00J0b
+00300
«00300

Tenp [
(KELVINS) (s

491,51
496,31
499,485
50¢e73
505,18
507.33
509,28
511,03
512,63 M
Si4.13
5124352
516001
518,03
519,18
920627
921.32
922430 '
9234¢5
524,17
525,05
929490
5¢6.72
527451
5¢8,.28
529.03
529.76
530,47
531l.1>
531,83
932.49
533.13
533.7>
534.37
534.97

158

c/o7
€C-1)

00230
«00336
o 00427
+00519
«00590
«00672
+ 00749
« 00822
«00888
« 00954
« 01037
«01104
«01177
+01236
«01304
«01377
«01437
+01494
« 01590
«01619
«01678
«01730
« 01791
«01845
001897
« 01954
02011
« 020066
002120
202172
o022¢3
«02273
«02320
«02380

o9
«995
« 996
o997
9917
« 998
«999
1.000
1.000

1)

f 3
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KINETIC ScRIcS FOR GULF ATS (50 GRAM EVALUATIUN)

«35
s 306
«37
» 38
«39
40
o4l
42
«43
o 44
e 4b
.40
e 47
4
«49
+ 50
«51
052
53
» 54
+95
+ 506
«57
- X.]
« 59
» 60
e61
62
.63
s 64
+ 65
66
267
+ OB
69
« 70
«71
72
«73
o714
o 15

+ 76

o 77
.78
« 79

80 -

obl
PX-Y-
o853
B4
+ 85
« B0
87
« 83
o 89
« 950
«91

38.93
39. 38
39.78
40.18
40450
40,94
41.31
4L.69
42.C4
424 %0
42475
43,10
43444
43.18
44401
G494 4%
44477
45,10
45042
45,74
40400
4038
46409
44401
47432
47.b3
47494
48420
48457
484838
49420
49491
49483
20415
20447
5080
51l.13
51,47
21.31
22eib
Hle51
94483
9342
23.03
54433
Dee 44
LYY
5%.31
99,17
20425
96«77
57.3l
27«39
28.51
29413
29.91
ol.71%

159

5394995
530ei3
536470
937425
537.85
538.33
933.35
539.38
539.89
540439
540.58
541435
54l.84%
542432
942479
54342Y
543471
594415
544.61
545409
545,43
545,92
546439
546478
947620
54752
548,04
548445
$48487
949423
549,04
250643
250.9¢
550093
591434

59175

9552410
9552493
553432
99343
993457
554432
So44.177
59923
599%.70
556420
S5hbalL
95724
5957.79
558433
5958499
559452
560634
56leid
50leYl
562.081
5b3.80

«02420
02474
«02525
« 02572
« 02614
« 02658
« 02706
202751
+ 02793
« 02840
« 02864
« 02898
« 02932
« 02965
« 029938

" «03030

« 03062
«03089
«03110
« 03129
« 03147
«03164
« 03179
203192
«03203
«0321¢
«03211
« 03205
+ 03190
«03185
« 03174
«03106C
«03lal
«03114
«03081
« (3043
« 0299y
«0295C
£ 02897
002843
«02788
« 02719
aUdb4d
«0¢S562
« 62479
« 02394
«023C0o
o221y
« 02109
« 02006
«U1900
201708
«Gl670
« 01553
«Gl433
+01313
+ G118
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KINETIC »s¥ KINETIC SERIES

CURVE NUe ¢

(FRACTION)

PR XA
93
e 94
e 9>
« Y0
97
«98
e 99

¢

«Cl
o 02
«03
« 04
05
« 00
o07
P
LY
« 1V
o1l
'
ol
o l4
ol5
s 10
17
o1d
o 19
o2l
o21
X4
o3
o L%
o 25
s 26
27
o8
29
« 30
031
v 32
o33
.39
« 35
¢ 36
37
o 38
.39
o4
4l
K. 24
043

HEAT RATE=

FOR GULF ATS (50 GKRAM EVALUATION)

6leb 204.91 «010066
6280 5066117 o 0CY32
63.7> 9567.062 +o(0Ble
bYeUH HY69432 « 00691
60s05 57135 00579
bBe00 573.87 «004b ¢
T1e317 577.10 »0G343
T4a9b 581l.6Y «C02¢8
40.00)

TInE TEN? ocsoT
(StECH {RELVINS) (SEC-1)
lde55 460481 « (0092
2741 472.81 «00137
33493 477.1> + 00175
39.07 480404 « 00215
493434 483e53 «002%6
46.99 486012 « 00293
5023 4dd.21L « 00327
53¢13 490419 ) «G030b2
29,75 4YLl.9s «V03906
58417 493,03 «UGR34
b6lesy 495,15 «+ 00463
0le4Y 496450 «005%03
64,38 497.48 «0C53¢
obe20 499,14 +00%068
ole91 500632 «0060¢
0Y. 52 SULle43s « 00034
71.006 202423 Qe 1.1
1493 503,51 « 00700
7392 504,48 «C0731
19.25 505441 «00762
765> 906430 +00791
77. 79 07«15 «0082¢
76499 507.99 «CGd53
0. 14 508.83 «008b 4
Bledd 509,57 « 00915
82633 Slue3e « 0094/,
83.317 511,05 « 00970
B4e 39 Sl1l.75 «G10G0
8537 512446 «01031
Bba.33 513.13 «01058
8/sl0 134,70 «010385%
dd.17 S5l4,42 «01113
89%.J0 515.0% +01l141
89492 515,65 «01llob
90.77 5106629 «C1196
Yl.0d 9l6.84 «01224
Yionl 517.43 001248
93420 517.95 01274
Y3.90 518,21 «01303
Ya.l4 219.04% 01329
92448 21957 « 01352
Joele 520.048 «U1374
JYoeYe 920459 ollivi

160
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KINETIC  =#x (INETIC SERI=ZS FUxk GSJLF ATS (50 GRAM EVALUATION)

. 4% Y7s059 521409 « 01414
45 Yo .35 o 921458 : . 201443
s 40 Y9.0C4 522407 ~ «ll4bY
v a? : 99,71 D2leH5 « 01490
. 48 100, 38 523402 +0151C
.49 10Lev4 923448 «01531
« 20 101409 523.93 « 159G
+51 102.33 524438 «01570
«9¢ 102.90 52483 201588
«93 103,029 95¢942b o +01b6t4
v 94 104421 52509 «Uloly
«25 1G4,98¢ H2¢bel? 01631
T ' 10%. 44 52645% elLbas
« 97 106404 S¢beYH « 01655
«58 1Uoe.b% 927.37 «Globb
«59 L07.24 927.74% ' « 01675
+ 00 107,84 528417 « 01682
s0l 1Gd.43 9¢8e57 +Ul687
. Y4 109.0G3 5286979 261690
53 10Ye0¢ 529.38 1691
. b4 1lu.21 54978 « 01690
-3 11G.80 930417 «0 1687
«bo Lil.al 930425 «Clb81l
« 67 11199 = 530645 ’ « 01072
«08 112.57 953134 «01b6061
69 113.20 53Le73 e 0l64Y
«1C 1l13.581 ‘ D32e1¢ 01633
Rt 114.43 532450 201612
« 72 115405 932.89 «01586
73 115.0Y9 933.c48 01558
o 74 11634 9533.08 «U1529
y?b 117.00 534409 + 01497
o 70 117.067 234.92 «Gl400
« 77 118e37 S34%. 91 « 1419
« 70 119,09 535434 «01375
o 79 119.83 935.78 <1328
« 80 "12Ce 39 536423 01279
« 81 121.40 536671 +012¢20
o 82 122424 937420 «Cllobe
B3 1¢361¢ 937.7¢ C 201101
« 0% L2409 53de27 « 01039
.3 . 125,09 S538.30 " 009706
° 80 llb-ll 5390"’ 00910y .
« 87 127425 : 40418 «0C838
.88 1268450 ' 940493 «UGT0Y9
Y L2989 94l.70 . « 00703
« 90 131.35 942408 «00631
91 133.0¢ Ya43.7¢ « 005606
e 9¢ 13%.91 544.89 « 004906
«93 ‘13707 " 546425 « 00429
« Y4 139459 547,87 ) « (0307
90 l46.c 292613 T <0025
o 97 15Ce 0 $29.11 «0G197
« 98 1564068 259,02 «00143
99 LbDe32 - D04el3 « G009 3
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KINETLIC *%% CINETIC SERIZS FUx GULF ATS (50 GRAnm EVALUATION)

CURVE NUe 3 HEAT RATE= 20,000
¢ Tinc TENMP DC/LTY
(FRaCTIUN) (5ECH tRELVINS) (5eC-1)

«C1 3%.69 hobled? «00604Y
002 5le50 40l.1? «00081
«03 6led?2 4lUedD N
« G4 T0e42 473.40 « 00131
205 77.51 473480 «00154
T B3e5Y 4l77.91 0ULTZ
« 07 89.02 47974 20019¢
] Y344 48le39 «L021Y
Uy 98.2¢2 482482 oG24«
« 10 10¢e29 484417 «002b2
oll 105,438 485444 «00281
«12 10932 4836061l «00301
ol3 L1¢e54 487.70 « (G320
ol4 115.57 488,102 « 0033y
o 19 113,45 489,70 «00355
s lb 1¢1.¢2 49Gen3 «003008
o 17 123.4858 “491led3 « 00385
+18 1éb440 492439 «G0400
1Y 1¢8480 493422 «0043C
« 20 131l.ub 493499 «GG4a?
o1 L33.28 494,74 «U040¢
o 22 1354l 499,42 « 00477
0d3 L3747 495410 oCChve
o 24 L3Ye4> ) 496484 «0CH11
o 25 l4ie 30 497¢2) «CGH29
e 26 143,23 498,14 « 0947
27 145,03 498,7) «CCob4
o 2B lL4o0.73 ®«9Y9,35 «0058C
«29 lab.48 499,93 « 00595
30 150, L4 500447 «0G61C
«31 151.70 S5U0Lle02 o C0B2E
« 32 153,34 0199 200641
«33 154.088 502412 « 00659
+ 34 196.38 502403 « (0675
35 15/.04 Y03.43 «LObbY
e 30 1579.28 503.6¢ «007C1
37 lote09 904,11 + 00715
+ 38 Loleu? 504,58 « 00731
o 3Y L63.43 50504 « 60742
. 40 Lo4. 77 5U%9) +GO704
041 100,08 50,99 «0LT70Y
¥4 Lo7.37 906437 « 00783
43 lbdeb3 50b.03 « 00798
.44 169,80 507.¢9 «CCB1GC
« 45 171.10 5C7en7 « 0823
« 406 L7224 31 508,09 «C0B3>
o7 L73.50 508.49 L0840
o 40 L14.07 503.07 «0l85¢g
."9 1?7065 bC'qu') 000509
» 90 lio.97 509.53 « 00886
51 178442 210,07 o uBYL
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KINETIC ®2% CINETIC 3ERIES FUR GJLF aTS (50 GRAM EVALUATION)

«9¢ 17922 910.4> « 00900
53 180e33 510.83 : «CCYL0
9% 181442 S5llel¥ 200920
55 18¢ad0 S51le57 « 00929
T L93457 S1la9% + G0V 38
57 . ld4.064 912430  «00945
58 185470 51¢ebd «G0Y44
«59 186475 5134301 » » 00950
« 60 18780 " Hl3430 « 00953
s 61 ) 188,85 513,71 «00955
Y .74 189,89 5‘1"005 . « 00958
« 63 190,94 5l4e4l «GQGYb1l
« 04 191,94 Hl4.75 : « 00901}
« 65 143,03 219.11 «0C956
¢ bb 194.08 ) 919,42 « 00949
s 67 LY5.13 919,79 « 00941
T} 196,20 5lb.14 « 00934
«69 197.¢% 9251065 «0C928
o 70 lyd. 30 516485 ‘ « 00920
o 71 199445 917.21 «GO0911
72 200450 517917 « 00899
o73 201,08 517.43 «00888
o T4 202,82 518440 «00874
o 75 203.917 918,07 «CUB56
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RINSTIC ®%%w INETIC SERIES FOK GuLF ATS {50 GKAA EVALUATLON)

T4 URUEKR OF THE RCACTION [83 o34 Trls varut IS CALCULATED FrURM

e AVEKAGE LUG FC) vewrdSJdS (L1-C}

LUL OF PRE=-EXPOUNENTIAL FACTUR= o0ed44J

AVERAGE ACTIYATION ENcRuY £53 19.900
AVEXRALE HEAT JF REACTIUN ES: 10&.2& STANDARD DEV[ATIUN=4 .20

4 CUNY  EAGKCAL)  STeuUE¥Ne LUG PREX  STeDEVN.  AV.LUG AFC ST.DEVN.

2 20.307 485 e 8T o480 Deidll -« 04006
iU 20e318 o3 ‘beoll 2209 bea27 « G238
15 2U.498 ollo balle + 170 be4b4 ' .etl93
<0 20.947 o139 belhH7 2o L32 60470 «0U17Y
29 dUe 388 v136 be 290 129 be4dl 0152
3 ¢0a291 U971 64170 « 082 be 484 «C158
35 204147 +118 beb0L «110 6s493 «Gl0Y
40 20,041 el®3 069D 132 DedY4 +0118
49 19.740 el3l bealb oldl De 495 «C110
20 19.473 w132 5¢309 «12¢ be 492 «0l4al
25 1l9.188 slay bells o« 137 De483 «+U196
ol 18,701 elb4 bedal  «l19%) be4b7 G255
[ 3] L8.040 192 24904 «17> be%40 20317
10 LB.412 187 Y408 « 172 be 398 + 0360
5 164338 N Yeols 1959 . ©e333 . 20372
3V 18.34¢ A 249174 o117 bel34 « 0359
: 65 Lo.467 R © 5,485 139 0sJ85 + 0341
g 90 L. 780 o230 94387 « 239 24853 +G311
945 19.110 433 S«133 v 382 ‘ 24458 «3396
&
B
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APPENDIX B.4

PROGRAM KINETIC

SAMPLE OUTPUT PLOT
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KINETIC SERIES FOR GULF ATS (50 GRAM EVRLUATICON)

3.50- HERT RATE=80.0C

HEAT RATE=40.0 A

HEAT RATE=20.6 4
- HERT RATE=10.0 y-
O HEAT RATE=5.0.
L 3,00
)
I
H
b
~
5 2.50-
(&8
Py
. 2.00-
(an
L
T
(am]
L 1.50
>
—J
[un)]
>
Lt
w ].UO"
(un)
(W]
—
(an
o 0.50-

o A A .
G.C0- oxe® 8

o T T T T 1
420.G0 460.00 500.6C 540.CC" 580.006 = 620.00C

TEMPERATURE ( DEGREES KELVIN )

185




AFWAL-TR-81-4177
Volume I

APPENDIX C.1

PROGRAM CURE

SAMPLE INPUT LISTING
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AFC
«22738074c+07
«23515481E+07
«24327397E+07
251 66T69E+07
«29652591E+07
226368209E+07
«26T727999E+07

w27127953E+07

«27599353E+07
«27884618E+07
«28199494E+07
«28420162E+0G7
«28558923E+07
«28349835E+07
229187519E+07
«29486649E+07
0 29491786E+07
229666067E+07
«29956269E+07
029992366E4+07
+30164546E+07
«30267524E¢07
+»30423478E+07
«30581706E+07
«30577325€¢07
«306018b2E+07
+3050C511E+07
«29878389E+07
»30792629E+07
«31093431E+07

c a31142447E«07

«31142713E+07
«31252837€E+07
«31345174E+07
0»31324466E+07
«312445271E+G7

© +31180040€E+07

«31200509z+07
«e31221499E+07
031292697:+07
¢31306019E+07
e31c79903E¢07
e31231982E+G7
«31189853E+07
«31158618E+07
«31105374E+07
«31342840E¢07
«30969672E+07
«30857187E+07
¢307099625+07
«305610412+07
s 3042G572=+07
«30273463E+07
e 300867156407
2295703855 +07
e 27019491 5+07
e¢9341015E+07
229333402807
s 23694b73E+07
W2B349T742E+07
021974740507
o2 T7244551c %07
e 2039250835 +07
205139935« Y
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-1}
69

71
72

74
4]
1o

lo
7y
)
B
a2
o3
B4
85

do0 .

8/
é8
ey
Jo
vi
92
Y3
94
Y5
Y0
97
Yo

22611307507
e29604960€¢07
¢25026545E¢07
0243777686E+07
«23702077€+07
e23013382E+07
0223080472+07
e21521272E+07
2206691656 ¢UT7
e19796255E+07
e18910609E+07
e18032011E+07
oL7135667c+07
0161 788238c¢07
«e15194932E+07
«14172920E«07
el3157593E+07
e12159430E+07
el1148862E+07
«10104268E¢07
«90951992E¢006
o81072689E ¢Go
e71329474E+00
+61633592E+06
0529410065 ¢00
«44317549E¢00
036034136L+0»
«28706038c+0b
«22142478E+00
e162674155+00
e10626377€+006
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PROGRAM CURE

SAMPLE QUTPUT
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WHAT IS SAMPLE?
GIIF ATS S0 G FUAL .

BY WHAT KINFTIC MFTHOD WAS DATA FOIIND?
MILTIPLF SCANS/DSC

ENERGY OF ACTIUATINNZ19.900

ORDER NR REACTION(S)I?® (TF THERE IS NN NRNER MAKFE N=0)O0

DO YN WANT AF(CY AND (/) PRINTED?YFS

PFRCENT
14

%2 OF C

GBDNNDADWN—-D

10

as

A

AFe
LST7IBR41TF+O7

AF (C)

LPOARASPEAQF 407
LP1424113F+07
2199587 7F+N7
PR2RRT?41F 407
.72738074F+07
LAIATIREBIF+NT
L787A773A7E+07
LPRIER7RAF+0OT7
L25RS2591F+07
L7RABBZO9F +07
«2R727999F+07
SZ271P7AKIF 40T
. 27899383F +07
?278R4RT1RF+07
.78190494E+07
LZRAPOIRPF 407
LPRSSAYZIF+07
. 7884983%E+07
. 29187519F+07
. 794RRB49F+07
. 79491 7RRF+07
< 298660R7F+27
LPOGREPREAFA0T
L PODANJRRF+0O7
LANIRASABE 40T
CTANPRTIEZ24F 4077
SANARRATIBE4NT
L RORRTARESNT?
L PNSTIZISFANT
CAOROIREPESNT
LAOTOOS1IF+07
LZ28PTIRIARGF A0
L307A26729F84+07
«31093534831F+07
L31387447F 407
LA11ATTIREENT
CBIPS2RATE 40T
LIRS TAR SN
LAIRAPHACRELNT
LRIZAARPIE AT
L3I IRNOAGES NG
LFETONRAGE 40T

1

90

)

L 20RS2549F +N7
Giry

L A7 R07F-NA
LAIRAROOIF~-NAG
LA3RIPIFTISFE-NT
LAR?419731F~07
LA?2856714ARE -0
LPR748EQ9F -07
L A0790747F 027
34728 10F~07
. ARST7{AS4F-N7T
.4?733RRT74F~07
LAENRPEAGE -0
LAQTNTLAT[EF- 0T
L8331 7183F~-N7
LSER7R3ERTF~NT
.B0410763F~07
.63970R44F~-N7
LB74N477?2F~-NT
, TORSORASE ~A7
. T742859R29F ~07
. 7T7RS070QF-07
. B81031874F~-07
. R4PARNT I E-NT
B7T7P22814F 07
LA CARGANTE-0OT
LAMIRCA1RF~-NT
Q7RSI 1F-NT
L 1O0AIN?RE-NR
L HNATQ0AZF~-06
L 1074695 0F 0K
MR Scard N 2Etal
LA HANRSETIE-NG
NP 7ARFRAF AR
LAPORBAS{F~-OR
L 1273798nar ~-NR
L2700 AF -0
107§ AROF -0R
LIPRA g4a9F -0
LAABBRNAMEAE 08
L3RETATIIF - 5
L 1830011 -0R
LVARZOTI T E-NR
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F

L

| 4

.

47 «31221499E+07
43 LAL297697E+07
A4 L3120601aF+07
4= e LBI2T79903IF +07
AR R1731987F+07
47 3118988 7F 407
ar LAUISREBIRE+NT
45 LATINOR374F 407
50 LR1042840F+07
=i LANARARTZE 40T
57 SA0BR7IRTEL07
|3 LRAVTNGARTELOT
54 L AORRLO4 I F 407
Bl AL ORTOE 07
515 SANZTHZABAE+DT
57 L300RGB71ISE+0T
568 LZORTORBRF 40T
=9 L29619491E+N7
80 L2341 018E+07
61 - 7A033407E+07
=72 L 2BEG4RTOF+GT7
83 LFAB49T747E+07
84 277 4740F+07
8BS 275448 LE+Q7
(6 JZTOZERIEALQT7
87 . 7BR1IZAIAE+O7
[Z33] 2811 3075F+07
69 L2ER048960E+07
70 LPHOPBRYSESOT
71 L2437 7TIARFE+07
72 ATOROTTIFE 0T
73 2304 32APE+NT
74 LZ27A0804TE407
75 2IBZAZTIPESOT
78 POERATIBSF+07
77 LAQTGRIERFE+07
78 AR OBRAE4O7
79 L18032011F4+07
20 LA713ABBRTIESOY
23] LAB178RPAE407
=g LA5194Q32FE+07
a3 L1A172920F+07
84 AISTEAIFE+07
a8 LA21594308+07
a6 L1114RRBZE+Q7
a7 S10104Z2R8F+07
aa L0951 9928 +0R
a9 LBID776RGE+OR
a0 L71379474F +08
ai LBIRAITAZE+OR
az .B7941006F+0R
a3 SALDTTTAOE+OR
Qg L 3ROT41AGFE+0R
as LPETOENRAE 408
aG L271474A7RE+0R
a7 LIRPETVAISE4NR
Qs W ANRPERPTIE+OF

DOOYOU SANT ANOTHS S BLATIHO
g rip

QRLTO0 MAYIMISM FMETHTION B,

LAET U QEOGNDS B OFTUT INN

941 131E-Q0
ZB1058E-0R

FRORFLE-0OR
FQ001 1SF-NR
L 1RP20054F-0R
LARR4NLARSE-0OR
LABRRIPATE-0R
L17187446F-00R
V7S04 2RTE~0R
. 1787PRB773F~0R
L AR1S0258F-0R
LIB4T7S1089E-0R
LIRBGIBRFOE-OR
« 191794998 ~00
L 191459022E~06
L 19790370E~-086
L20172394BE-08
204B0144FE-08
L 20799362E~-08
L21141987FE~-0R
LZ14BR451E-08
2 1B3906RE-0R
L22194169F-0R
2295442800
720501 F-0R
PARAPAZAFE -0R
LPARTZ22TNE-0OR
24059070 FE~0R
PAAS4NRZE-NR
L PARRAGTIRE~-OR
RBRRIROANPE-0OR
S PRINAP4AFE-0R
L ?R144R4RF-0NR
LPRENTHIOF-0R
L 2INTSRYSFE-0OR
LP78ROA24E 06
. 28088798F-0R
“PRERP?84B4AF~-0OR
L2DIATRSAE 06
- 2979839Z2F~0R
- ANARARAQRE -0
C311IRAAARF—0R
-31851132F-NG
. APRE2ILAE~OR
SARAFOFOZ4F-0R
»RA4ARBJIF~OR
- 35489972 ~08
ABRSRAIF-06
L A7Q7ACRF-OR
LA948RIT 4R ~0OR
LA124700R8E-06
LABRPPIERE~N6
- ASQ4R849FE-0R
LARSTEZIGE~OR
LBPOT7RIIAE~-O6
LSRRORRARE ~0R
LABOANTEVE-NE

.14
19
15
-1

TIME.
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APPENDIX C.3

PROGRAM CURE

SAMPLE OUTPUT PLOT
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RECIPROCAL TEMPERATURE (1000/K)

REACTION WINDOW PLOT

SAMPLE: GULF ATS 50 G EVAL.
MULTIPLE SCANS/DSC
E= 19.200

2.80
2.70
2.60
2.50-
2. 404
2.304
2.20-
2.104
2.001,
1.904
1.80-
1.704
.60

1.50-

LBG TIME (MINUTES)

193

TEMPERATURE DEGREES CELSIUS




