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The paper describes the structural data library and grapbical program for impact and stress
analyses of radioactive material transport casks. Four kinds of material data, structure steels,
stainless steels, leads and woods are compiled. These materials are main structural elements of
casks. Structural data such as, coefficient of thermal expansion, modulus of longitudinal elasticity,
modulus of transverse elasticity, Poisson’s ratio and stress-strain relationship have been tabulated.

Main features of IMPACLIB are as follows:

(1) data have been tabulated against temperature or strain rate,

(2) thirteen kinds of polynominal fitting for stress-strain curve are available,

(3) it is capable of graphical representations for structural data and

(4) the IMPACLIB is able to be used on not only main frame computers but also work stations
(OS UNIX) and perscnal computers (OS Windows 3.1).

In the paper, brief illustration of data library is presented in the first section. The second section
presents descriptions of structural data. The third section provides a user’s guide for computer

program and input data for the IMPACLIB.

Keywords: Computer Program, Data library, Structural Data, Stress Analysis,
Impact Analysis, Drop Impact, Transport Cask, Cask
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1 . Introduction

In the drop impact and stress analyses for radioactive transport casks, it has
become possible to perform them in detail by using interaction evaluation, computer
programs, such as DYNA2DY, DYNA3D®, NIKE2D™, NIKESD“‘.’, PISCES"™ and
HONDO®. Availability of these computer programs, makes it possible to accurately
solve large numbers of problems involving a wide variety of material data provided
that accurate input data are used. The structural properties of the materials, including
coefficient of thermal expansion, modulus of longitudinal elasticity, modulus of
transverse elasticity, Poisson's ratio and stress-strain relationship (temperature and/or
strain rate dependent data) should be known as accurately as possible. Some of these
properties are difficult to measure. In paticular, stress-strain relationships may vary
from data to data depending on test methods. Therfore, when used in calculations, the
possible inaccuracy of variability of structural data should be accounted for to
properly interpret the results. For this reason, we have made an effort to collect
stress-strain data and make it available in a form convenient for handling by
computer.

Four kinds of materials data, structure steels (mild steel or carbon steel),
stainless steels, leads and woods have been compiled, and are summerized in this
report. The structural data library IMPACLIB (one computer program of
CASKET™® code system as shown in Fig. 1.1) for impact and stress analyses has
been developed.

Main features of the computer program IMPACLIB are as follows;

(1) data have been tabulated against temperature or strain rate,

(2) thirteen kinds of polynominal fitting functions for stress-strain curve are
available,

(3) it is capable of graphical representations for structural data and

(4) the IMPACLIB is able to be used on not only main frame computers but
also work stations (OS UNIX) and personal computers (OS Windows 3.1).

In the paper, brief illustration of data library is presented in the first section.

The second section presents descriptions of structural data. The third section provides

a user's guide for the IMPACLIB.
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Model Computer program
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1.1 Simplified analysis computer programs
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2. Description of Structural Material Property Data

The strucutural property data are necessitated for impact analysis of casks using
the computer programs such as DYNAZD, DYNA3D, NIKE2D, NIKE3D, PISCES,
HONDO and so on. Therfore, the computer program IMPACLIB for a material
property data library and data processing has been developed. Four kinds of materials
data, structure steels (mild steel and carbon steel), stainless steels, leads and woods
have been compiled and are summerized.

The structural property data including coefficient of thermal expansion, modulus
of longitudinal elasticity, modulus of transverse elasticity, Poisson's ratio and stress-
strain relationship have been tabulated against temperature and/or strain rate for more
than 100 materials. These data have been collected from over 50 references. The data
have been arranged in computer card image and stored in magnetic disks (hard or
floppy disks) in a format suitable for computer processing, with the material
identified numerically according to a general and flexible classification system. An
accompanying numerical index, also in card image form, describes each material,
assigns it an identification number, references the sources of the data by code number.
The ST unit system is used for all data, and if desired, data can be converted the MKS
(meter-kilogram-second) unit system. In addition the data are obtained from a source
list. Tfle IMPACLIB has been written to search the material data list for specific

material identification number.
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3. Material Property Data Library

The computer program IMPACLIB has been developed. Four kinds of materials
data, structure steels (mild steel and carbon steel), stainless steels, Ieads and woods
have been compiled and are summerized.

(1) structure steels {14 materials})

(D carbon steel (JIS SS41)
@ mild steel (JIS SS4100)
@ structure steel (JIS S35C)
@ structure steel (JIS S45C)
® structure steel (JIS S55C)
® mild steel (AISC 1020)

(2) stainless steels

D stainless steel (JIS SUS302)
@ stainless steel (JIS SUS303)
@ stainless steel (JIS SUS304)
@ stainless steel (JIS SUS304L)
® stainless steel (JIS SUS316)
® stainless steel (JIS SUS316L)
@ stainless steel (AISC 1316L)
stainless steel (JIS SUS316H)
@ stainless steel (JIS SUS316)

(3) leads

@ pure lead
@ hard lead

(4) woods

M oak tree

@ playwood
@ balsa wood

(8 materials)
{1 material)
(1 material)
(2 materials)
(1 material)
(1 material)
(35 materials)
(1 material)
(1 material)
(24 materials)
(1 material)
(3 materials)
(2 materials)
(1 material)
(1 material)
(I material)
(20 materials)
(17 materials)
(3 materials)
(24 materials)
(19 materials)
(3 materials)

(2 materials)

The structural properties of materials, including coefficient of thermal expansion,
modulus of longitudinal elasticity, modulus of transverse clasticity, Poisson's ratio and

stress-strain relationship have been compiled and are summerized.
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() coefficient of thermal expansion (temperature dependent)

(b) modulus of longitudinal elasticity (temperature dependent)

(¢) modulus of transverse elasticity (temperature dependent)

(d) Poisson's ratio (temperature dependent)

(e) stress-strain relationship (temperature dependent or strain rate dependent)

Table 3.1 sﬁows relationships among material names, identification numbers,
property data and refereence numbers in the data library. Tabel 3.2 shows relation-
ships between material identification numbers and reference numbers. Table3.3 are
listed constitutive equations in built in the computer program the IMPACLIB. The
data formats of the structural property data are listed in Table 3.4. Table 3.5 shows

the reference number for material property data in the library.
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Table 3.1 Material name, identification number, reference and data in library
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Table 3.1 (Continued)
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Table 3.2 Relatioship between reference number and identification number

Reference Identification number

R—-17 i001, 2007

" R—-214 i002

R—25 1002

R—36 1003, 1004

R—52 1005, 1006

R—53 1007

R—55 1008

R—56 1009 _

R—1 2001, 2002, 2003, 2004, 3001, 3002, 3003, 3004,
3007, 3008

R—45 2005

R—3 20086

R—10 2008, 2009, 2011, 3003, 3005, 3006

R—-27 2012, 2013

R—4 2014, 3009, 3010, 3011, 3012

R—46 2015, 2016

R—48 2017,2018,2019,2020.2021,2022,2023,2024,
2025,2026,2027,2028,2029,2030,2031,2032

R—-51 2033

R—-12 3013, 3014, 3015

R—41 4001, 4002, 4003, 40014

R—42 4005, 4008, 4008, 4009, 4010, 4011, 4012, 4013,
4014

R—414 4015, 4016, 4017

R—49 4018, 4019, 4021, 4022, 4023

R—85 3016, 3017, 3018, 3019

R—86 1001, 1011, 1012, 1013
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Table 3.3 Constitutive equations built in IMPACLIB

Constitutive equations Input parameters Applied material
1. 9, =K Etﬂ n, K Lead
2. 0, = K(C+ey)" n,K,CE
30 0 = 0p + K€" n, K, 0,.E
4. 0, =0, +K(e, ~0, /E)T n, K, o, E Stainless steel
6. 9 =0+ A(1—e¢ "°P) n, A, 0, E Stainless steel
7. 6, =(0,— 0c0) 6/ m+ 0|, o, 0., B
8. ¢y =A—Be, " n,A,B Stainless steel
10. 0y = 1_5'0 K; Eti n, K., K1, Kz, K3, K4 Stainless steel
11. 6, = A(1+B loge)e,” n, A, B Stainless steel
Carbon steel
12. 0t =K(1+Ce™)e,” m, n, K, C Lead
3 Ot =ay (1+G/O™ | L h6E Lead
x {1 +(H/ay) €p)
14, 6: = K(e)+C log ¢ K, C
15. a, = K& ftﬂ m, n, K
g, ‘True stress, g, :Yield stress, o, :Proportional limit of stress-strain,
gp ‘True plastic strain, €t :True stress, ¢ :Strain rate,
E : Modulus of longtudial clasticity, € :Root of natural logarithm,

A, B, C, H, K, P, Ill, 1'1, ]., Oc’ ooo’ Bc :ConStant'
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Table 3.4 Format for material data

Data No.

Variables

Data type

Descriptions

L
f

Data set No.A-1 : MAT data set.

1st data

2nd data

3rd data

4th data

5th data

6th data

7th data

8th data

Oth data

10th data

11th data

12th data

NFLAG

MTNAME

MATNO

NALPHA

NEMOD

NSMOD

NEMYU

NSSR

ALPHAO

EMOD0O

SMODO

EMYUO

Character
Character

Integer

Integer

Integer

Integer

Integer
Integer
Real
Real
Real

Real

Flag for material data.

"MAT".

Material name.

Maximum characters are 16.

Material identification number.

1000 ~ 1999 : Structure stecl.

2000 ~ 2999 : Stainless steel.

3000 ~ 3999 : Lead.

4000 ~ 4999 : Wood.

Number of data pairs listed in the table of
coefficient of thermal expansion versus
temperature.

Number of data pairs listed in the table of
modulus of longitudinal elasticity versus
temperature.

Number of data pairs listed in the table of
modulus of transeverse elasticity versus
temperature.

Number of data pairs listed in the table of
Poisson’s ratio versus temperature.

Number of data pairs listed in the table of
stress-strain data versus temperature.
Coefficient of thermal expansion, if constant
or if the temperature dependence is unknown.
Modulus of longitudinal elasticity, if
constant or if the temperature dependence is
unknown.

Modulus of transeverse elasticity, if constant
or if the temperature dependence is unknown.
Poisson’s ratio, if costant or if the temperature
dependence i$ unknown.
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Table 3.4 (Continued)

Data No.

Variables

Data type

Descriptions

Data set No.A-2 : MAT data set(continued).

1st data

2nd data

3rd data

4th data

.....

ALPHA(1)
TALPH(1)
ALPHA(2)

TALPH(2)

Real

Real

Real

Real

(Only included if at least two data pairs are
listed.)

Coefficient of thermal expansion at the

temperature specified.

Temperature at which the material has the

coefficient of thermal expansion specified.

Cocfficient of thermal expansion at the

temperature specified.

Temperature at which the material has the

coefficient of thermal expansion specified.

(ALPHA(I),TALPH(I)),]=1,NALPHA)

The thermal expansion table may list up to
NALPHA pairs.

Data set No.A-3 : MAT data set(continued).

1st data

2nd data

3rd data

4th data

.....

EMOD(1)
TEMOD(1)
EMOD(2)

TEMOD(2)

Real

Real

Real

Real

(Only included if at least two data pairs are
listed.)

Modulus of longitudinal elasticity at the

temperature specified.

Temperature at which the material has the

modulus of longitudinal elasticity specified.

Modulus of longitudinal elasticity at the

temperature specified.

Temperature at which the material has the

modulus of longitudinal elasticity specified.

(EMOD(I),TEMOD(I)),I=1 NEMOD)

The modulus of longitudinal elasticity table
may list up to NEMOD pairs.
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Table 3.4 (Continued)

Data No.

Variables Data type Descriptions

Data set No.A-4 : MAT data set(continued).

1st data
2nd data
3rd data

4th data

.....

(Only included if at least two data pairs are
listed.)

SMOD(1) Real Modulus of transverse elasticity at the

temperature specified.

TSMOD(1) Real Temperature at which the material has the

modulus of transverse elasticity specified.

SMOD(2) Real Modulus of transverse elasticity at the

temperature specified.

TSMOD(2) Real Temperature at which the material has the

modulus of transverse elasticity specified.

(SMOD(I), TSMODX(T)),I=1,NSMOD)

The modulus of transverse elasticity table may
list up to NSMOD pairs.

Data set No.A-5 : MAT data set(continued).

1st data
2nd data

3rd data
4th data

.....

.....

(Only included if at least two data pairs are

listed.)
EMYU(1) Real Poisson’s ratio at the temperature specified.
TEMYU(1) Real Temperature at which the material has the
Poisson’s ratio specified.
EMYU(2) Real Poisson’s ratio at the temperature specified.
TEMYU(2) Real Temperature at which the material has the
Poisson’s ratio specified.

(EMYU(I),TEMYU(I)),I=1,NEMYU)

The thermal expansion table data may list up
to NEMYU pairs.
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Table 3.4 (Continued)

Data No. Variables Data type Descriptions
Data set No.B : REF data set.
1st data NFLAG Character | Flag for reference number of original data.
‘REF’.
2nd data NREF Integer Number of references.
3rd data REF(1) Character | Reference number 1. Maximum characters of
one reference are 8.
4th data REF(2) Character | Reference number 2.

.......

(REF(I),]=1,NREF)

...............

Data set No.C ; COM data set.

1st data

2nd data

NFLAG

COMMEN

Character

Character

Flag for comment data.
"COM’.
Job description. Maximum characters are 72.

Data set No.D-1 : SSR data set.

1st data
2nd data

3rd data

4th data

5th data

NFLAG
TSSR
DFTYPE

FIBDRC

NESPDT

Character

Real
Character

Character

Integer

Flag for material data.
"SSR’.

Temperature specified for stress-strain data.

Flag for material test method.

'C’ : compression.

*T? : tension.

Flag for direction of force against wood fiber.
0 : 0 degree(parallel to wood fiber).

30 : 30 degrees.

45 : 45 degrees.

60 : 60 degrees.

90 : 90 degrees.

NORM : Perpendicular to wood fiber.

Number of data for strain rate.

Data set No.D-2 : SSR data set(continued).

1st data
2nd data

EPSIDT(1)

NSSD(1)

Real
\ Integer

Strain rate.
\ Number of stress strain data pairs.
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Table 3.4 (Continued)

Data No. Variables Data type Descriptions
3rd data EPS(1,1) Real Strain.
4th data STRESS(1,1) Real Stress.
Sth data EPS(1,2) Real Strain.
6th data STRESS(1,2) Real Stress.

[EPSIDT(D),NSSD(1),{EPS(LT),STRESS(L])J=1,NSDD(D)},I=1,NEPSDT]

|

Data set No.E-1 : SSR2 data set.

1st data

2nd data
3rd data

4th data

5th data

6th data

NFLAG

TSSR
DFTYPE

FIBDRC

NESPDT

NEPSR

Character

Real
Character

Character

Integer

Integer

Flag for material data.

"SSR2’.

Temperature specified for stress-strain data.

Flag for material test method.

C’ : compression.

"I : tension.

Flag for direction of force against wood fiber.
0 : 0 degree(pallarel to wood fiber).

30 : 30 degrees.

45 : 45 degrees.

60 : 60 degrees.

90 : 90 degrees.

NORM : Perpendicular to wood fiber.

Number of data for strain rate

dependence data.

Number of data for strain dependence

data.

Data set No.E-2 : SSR2 data set(continued).

1rd data
2th data

EPS(1)
EPS(2)

Real
Real

{EPS(J),J)=1,NEPSR}

Strain.
Strain.
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Table 3.4 (Continued)

Data No. Variables Data type Descriptions

Data sct No.E-3 : SSR2 data set(continued).

1st data | EPSDOT(1) Real Strain rate.
2nd data | NSIG(1) Integer Number of data for strain dependence.
stress.

3rd data | STRESS(1,1) Real Stress.
4th data | STRESS(1,2) Real Stress.

[EPSDOT(I),NSIG(I),{ STRESS(L1)I=1,NSIG(D)},I=1,NEPSDT]

Data set No.F : * data set.
1st data NFLAG Character | Flag for comment.

I

2nd data COMMEN Character | Comment, maximum characters are 72.

Data set No.G : END data set.
1st data NFLAG Character | Flag for data end.
"END’.




R-1:

R4 :

R-10:

R-11:

R-12:

R-13:
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Table 3.5 Reference Number for Material Property Data

R. A. Robinson, W. J. Ziclenbach and A. A. Lawrence, "A Survey of Strain-rate
Effects for Some Common Structural Materials Used in Radioactive Material
Packing and Transportation Systems", BMI-1954 (1976).

. T. K. Hill and W. W. Joseph, "Energy-Absorbing Characteristics of Materials",

SLA-74-0159 (1974).

. C. Albertini, J. P. Halleux and M. Montagnani, "Material Behaviour and

Modelling in Transient Dynamic Situations", Advanced Structural Dynamics,
Applied Science Publishers Ltd., London (1978).

R. A. Robinson, J. A. Hadden and S. J. Basham, "Experinetal Studies of
Dynamic Impact Response with Scale Models of Lead Shicided Radioactive
Material Shipping Containers”, BMI-2001 (1978).

- D. Aquaro and G. Forasassi, "Plastic Deformation of Steel Shock Absorbing

Structures”, Trans. Int. Conf. SMiRT-6, L 9/6 (1981).
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4. Computer Program

4.1 Program Description

The computer program IMPACLIB consists of three parts. These are the
material property library obtained by many research institutes, the data retrieval
program and plotting program for the data used with DYNA2D, DYNA3D, NIKE2D,
NIKE3D. PISCES, HONDO, CRUSHI1"", CRUSH2"?, FINCRUSH"® and
PUNCTURE"”" computer programs. The CRUSH!, CRUSH2, FINCRUSH and
PUNCTURE are static calculation programs and the other are dynamic finite element
programs capable of evaluating the maximum acceleration of the cask body, the
maximum deformation and so on.

The computer program IMPACLIB consists of a main routine and thirty five
subroutines. These are MAIN, BLOCKDATA, MLBST, MLBPT, RDSQF, RDCHS,
ISBST, MLBEX, EXCOM, EXCOMQ, EXCOMI, EXCOM2, EXCOM3, EXQRY,
EXDAT, MLBFD, GTPROP, GTEPSS, GTSIG, GTEMOD, EXUNI, EXUNIZ2,
EXOUT. EXFIT, EXFIT1, EXFIT2, EXFIT3, EXMINX, EXLSTP, EXGRA,
CURVE, AXFUN1, PLTAX2, PLTAXL, PLTLGV and DTLIST. Overall structure of
the IMPACLIB is shown in Fig. 4.1. Functions of subroutines are as follows:

MAIN . initializes start of run,

BLOCKDATA : initializes data set,

MLBST : prepares to read material data library(1),

MLBPT : handling material data library,

RDSQF : prepares to read material data library(2),

RDCHS : sets input data parameters,

ISBST : changes from character type data to integer type data,

MLBEX : controls IMPACLIB program,

EXCOM : reads input data(l),

EXCOMQ : reads input data(2),

EXCOM1 : reads input data(3),

EXCOM2 : reads input data(4),

EXCOMS3 : reads input data(3),

EXQRY : prints of output data,
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EXDAT : prepares to print output data,

MLBFD : reads material data(l),

GTPROP : searches material property data,
GTEPSS : searches stress-strain data(l),

GTSIG : searches stress-strain data(2),

GTEMOD : reads material data(2),

EXUNI : changes data unit(1),

EXUNI2 : changes data unit(2),

EXOUT : prepares to print output data,

EXFIT : prepares data fitting output,

EXFIT1 : prepares data curve fitting(1},

EXFIT2 : prepares data curve fitting(2),

EXFIT3 : prepares data curve fitting(3),

EXMINX : searches maximum and minimum values,
EXLSTP : prepares to draw material property data,
EXGRA : prepares to draw stress-strain curves,
CURVE : draws stress-strain curves,

AXFUNI : prepares to draw axis,

PLTAX?2 : draws axis,

PLTAXL : draws grid lines,

PLTLGY : prepares to grid lines,

DTLIST : prints of input data.

A macroscopic flow chart of the IMPACLIB is shown in Fig. 4.2.

4.2 Description of Input Data
This section describes the input data required by the IMPACLIB. The input

data consist of a material title, the material selection, a data fitting curve selection and
options for output plotting. The input instruction is simpie and easy follow. The input

data forms are presented in Tables 4.1, 4.2 and 4.3 and Fig. 4.3..
4,3 Description of Output Data

This section describes the output data forms of the IMPACLIB. The contents of

these various quantities are described in the followings.
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(1) Input data

The input data are printed in two formats. The first print format is exactly the
same as they were read. Second, the computer program lists the input data as
interpreted by the IMPACLIB.

(2) Material property data

The material property data are compiled from the data library file and printed
out on output sheets.

(3) Graphical output

The IMPACLIB provides users with the graphical output of the material

property data.



JAERI-Data/Code  97-049

Table 4.1 Input data for IMPACLIB

(1) ENTRY command

ENTRY command.

Function : Job entry.

Prompt : ENTRY? (0:1:2:3)

Input data :

: EXIT.

: QUERY.

: GRAPHICS.

: INPUT ECHO.

W= O

(2) QUERY command

QUERY command.

Function : Selection of job.

Prompt : QUERY? (0:1:2:3:4:5:6:7:8)

Input data :

: RETURN. ,

: MATERIAL NAME LIST.

: STRUCTURE STEEL NAME LIST.
: STAINLESS STEEL NAME LIST.
: LEAD NAME LIST.

: WOOD NAME LIST.

: REFERENCE LIST.

: MATERIAL DATA.

: MATERIAL INDEX.

00 =l N B W= O

(3) Graphic commands
(a) TITLE command

TITLE command.

Function : Job description.
Prompt : TITLE? (.......")
Input data : "............ ’
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Table 4.1 (Continued)

(b) MATERIALS command

MATERIALS command.

Function : Selection of material, number of materials and material index.

Prompt : MATERIALS? (PROP, NMAT, MATNG, ...ccccnne.. )
Input data : PROP
0 : RETURN.
1 : COEFFICIENT OF THERMAL EXPANSION.
2 : MODULUS OF LONGITUDINAL ELASTICITY.
3 : MODULUS OF TRANSVERSE ELASTICITY.
4 : POISSON’S RATIO.
S : STRESS-STRAIN CURVE.
6 : STRESS-STRAIN CURVE DEPENDENT ON STRAIN
RATE.
NMAT : NUMBER OF MATERIALS.
MATNO : MATERIAL INDEX NUMBER.

(c) PARAMETERS command

PARAMETERS command.

Function

Prompt
Input data :

. Selection of data parameters, such as material test method, direction

of compression or tensile force against wood fiber, tempereture
ranges, stress-strain cureve and stress-strain curve dependent on strain

Tate.

0
1:
2

ey

- PARAMETERS? (0:1:2:3:4:5)

: RETURN.

DEFORMATION TYPE(material test method).

. FIBER DIRECTION OF WOOD(direction of force against

wood fiber).

- TEMPERATURE(temperature range).
: STRAIN RATE.
: STRAIN.
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Table 4.1 (Continued)

(c-1) DEFORMATION TYPE subcommand

DEFORMATION TYPE subcommand.

Function : Selection of material test method.
Prompt : DEFORMATION TYPE? (0:1:2:3:)
Input data :

: RETURN.

: COMPRESSION.

: TENSION.

: COMPRESSION & TENSION.

W= o

(c-2) FIBER DIRECTION OF WOOD subcommand

FIBER DIRECTION OF WOOD subcommand.

" Function : Selection of material test direction of compression or tensile force
against wood fiber.

Prompt : FIBER DIRECTION OF WOOD? (0:1:2:3:4:5:6)
Input data :

: RETURN.

0 DEG.

: 30 DEG.

: 45 DEG.

: 60 DEG.

: 90 DEG.

: NORMAL.

A Wk O

(c-3) TEMPERATURE subcommand

TEMPERATURE subcommand.

Function : Selection of temperature ranges.

Prompt : TEMPERATURE? (NIN,MAX)

Input data :
MIN : MINIMUM TEMPERATURE.
MAX : MAXIMUM TEMPERATURE.
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Table 4.1 (Continued)

(c-4) STRAIN RATE subcommand

STRAIN RATE subcommand.

Function : Selection of stress-strain cureve dependent on strain rate.
Prompt : STRAIN RATE? (NIN,MAX)
[nput data :

MIN : MINIMUM STRAIN RATE.

MAX : MAXIMUM STRAIN RATE.

(c-5) STRAIN subcommand

STRAIN RATE subcommand.

Function : Selection of strains.
Prompt : STRAIN 7 (NSTRN, STRNI, STRNZ, ......)
Input data :
NSTRN : NUMBER OF STRAINS(number of data dependent on
strain).
STRN1 : STRAIN.
STRN2 : STRAIN.

.............................

(d) SYSTEM OF UNITS command

SYSTEM OF UNITS command.

Function : Selection of units.
Prompt : SYSTEM OF UNITS? (1:2)
Input data :

1 : SI (SI unit).

2 : MKS (MKS unit).
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Table 4.1 (Continued)

(e) OUTPUT command

OUTPUT command.

Function : Selection

of output forms.

Prompt : OUTPUT? (0:001:010:011:100:101:111)

Input data :

0
001 :
010
011 :
100
110
111 :

: RETURN.

LISTING.

: PLOTTING.

LISTING & PLOTTING.

: FITTING.
: FITTING & PLOTTING.

FITTING & PLOTTING & LISTING.

(e-1) PLOT OPTIONS subcommand

PLOT OPTIONS subcommand.

Function : Selection

of graphical output forms.

Prompt : PLOT OPTIONS? (0:1:2:3:4:5)

Input data :

h - o

: RETURN.

: DATA RANGES.

: TYPE OF AXES.

: STRING.

: MESH.

: COMMENT OF CURVES.

(e-2) DATA RANGES subcommand

DATA RANGES subcommand.

Function : Selection

of data ranges for graphical plot.

Prompt : DATA RANGES? (XMIN, XMAX, YMIN, YMAX)

Input data :
XMIN
XMAX :
YMIN
YMAX :

: MINIMUM VALUE ON X-AXIS.

MAXIMUM VALUE ON X-AXIS.

: MINIMUM VALUE ON Y-AXIS.

MAXIMUM VALUE ON Y-AXIS.
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Table 4.1 (Continued)

(e-3) TYPE OF AXES subcommand

TYPE OF AXES subcommand.

Function : Selection of scale types for graphical plot axes.
Prompt : TYPE OF AXES? (1:2:3:4)
Input data :
1 : BOTH X AND Y ARE LINEAR SCALE (both X- axis and
Y-axis are linear scales).
2 : X IS LOG SCALE, Y IS LINEAR SCALE (X-axis is log
scale and Y-axis is linear scale).
3 . X IS LINEAR SCALE, Y IS LOG SCALE (X-axis is linear
scale and Y-axis is log scale). ‘
4 : BOTH X AND Y ARE LOG SCALE (both X-axis and
Y-axis are log scales).

(e-4) STRING subcommand

STRING subcommand.

Function : Selection of string types.
Prompt : STRING? (0:1)
Input data :
0 : NO (do not draws).
1 : YES (draws line between plot marks).

(e-5) MESH subcommand

MESH subcommand.

Function : Selection of mesh drawing.

Prompt : MESH? (0:1:2)

Input data :
0 : NONE (do not draws).
1 : DASH LINE (draws straight line mesh).
2 : LINE (draws dotted line mesh).
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Table 4.1 (Continued)

(e-6) COMMENT OF CURVES subcommand

COMMENT OF CURVES subcommand.

Function : Writes a comment on a curve,
Prompt : COMMENT OF CURVES? (CURVE-NO., ’...COMMENT..."}
Input data :
CURVE-NO.
0 : RETURN.
>1 : DEFINITION.
<20 : DEFINITION.
’...COMMENT...” (writes 2 comment on the curve).

() FITTING commands

FITTING command.

Function : Selection of curve fitting.

Prompt : FITTING? (0:1:2:3)

Input data :

: RETURN.

: INPUT X-Y DATA (input X-Y data for fixed points).
: LINEAR REGRESSION (linear regression).

: BUILT IN EQUATIONS (use of built in equations).

W= O

(f-1) X-Y DATA subcommand

X-Y DATA subcommand.

Function : Read X-Y data for fixed points.
Prompt : X-Y DATA? (N, X1, Y1, ........... , XN, YN))
Input data :
N : number of X and Y data for fixed ponts (maximum number
is 50). '
X1 : X DATA.
Y1 :Y DATA.

......................

......................

XN : X DATA.
YN : Y DATA.
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Table 4.1 (Continued)

(f-2) LINEAR REGRESSION subcommand

LINEAR REGRESSION subcommand.

Function : Secks coefficient of linear regression.
Prompt : LINEAR REGRESSION? (A, B)
Input data :
A : coefficient of A.
B : coefficient of B.
Y=AxX+B

(f-3) EQUATION NUMBER subcommand

EQUATION NUMBER subcommand.

Function : Selection of equation number of built in function based on linear

regression..
Prompt : EQUATION NUMBER? (1:2:3:.........:15)
Input data :
0 : RETURN.

1 : EQUATION NUMBER 1.
2 . EQUATION NUMBER 2.

15 : EQUATION NUMBER 15.

(4) EXIT/RESET command

EXIT/RESET command.

Function : Selection of job exit or reset.
Prompt : EXIT/RESET? (1:2:3:4:5:6)
Input data:

: EXIT.

: QUERY.

................

: SYSTEM OF UNITS.
: QUTPUT.

5
3
5
|7
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Table 4.3 Commands for IMPACLIB
Commands/Subcommands Functions
ENTRY Job entry.
QUERY Selection of job.
GRAPHICS Graphic output.
MATERIALS Job description.
PARAMETERS Selection of material.

DEFORMATION TYPE

Selection of material test method.

FIBER DIRECTION OF WOOD

Selection of material test direction against wood

fiber.
TEMPERATURE Selection of temperaturc ranges.
STRAIN RATE Selection of stress-strain curve dependent
on strain rate.
STRAIN Selection of strain.

SYSTEM OF UNITS

Selection of units

OUTPUT

Selection of output forms.

PLOT OPTIONS

Selection of graphical output forms.

DATA RANGES

Selection of data ranges for graphical plot.

TYPE OF AXES

Selection of scale types for graphical plot axes.

STRING

Selection of string types.

MESH

Selection of mesh drawing.

COMMENT OF CURVES

Write a comment On a curve.

FITTING

Selection of data fitting.

X-Y DATA

Read X-Y data for fixed points

LINEAR REGRESSION

Secks coefficient of linear regression.

EQUATION NUMBER

Selection of equation number of built in

function based on linear regression.

EXIT/RESET

Selection of job exit or reset.
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MAIN BLOCKD
MLBST RDSQF RDCHS
ISBST
MLBPT RDSQF RDCHS
L ISBST
MLBEX RDSQF RDCHS
EXCOM EXCOMOQ
= EXCOM1 ISBST
— EXCOM2
— EXCOM3
EXQRY RDSGF RDCHS
ISBST
EXDAT MLBFD RDSQF RDCHS
MLBPT RDSQF
l
RDCHS
ISBST

Fig. 4.1 Structure of computer program IMPACLIB(1/2)
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MAIN MLBEX EXDAT GTPROP
— GTEPSS GTEMOD
— GTSIG
— EXUNI EXUNI2
'—4 EXOUT EXFIT EXFIT1
— EXFIT2 EXMINX
— EXFIT3
— EXLSTP
— EXGRA CURVE EXMINX
AXFUNI1
PLTAX2
PLTAXL
PLTLGV
DTLIST

Fig. 4.1 Structure of computer program IMPACLIB(2/2)
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Fig. 43 Flow sheet of command
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5. Conclusions

In regard to the evaluation of acceleration, deformation, stress and strain of
casks in the case of drop impact, structural property data are necessary. A structural
property data library IMPACLIB has developed for impact analysis programs such as
DYNAZD, DYNA3D, NIKE2D, NIKE3D, PISCES, HONDO, CRUSH1, CRUSHZ,
FINCRUSH, PUNCTURE and so on. The IMPACLIB is further being utilized

satisfactory for general purpose stress analysis programs.

Ackowledgements

The author is indebted Mrs. Junji Oshika and Takashi Ishiwata of CRC

Research Institute, Inc. for assistance of making the computer program.
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Appendix B Sample Problem Qutput

ENTRY? (031:2:3)
a; EXIT
1; QUERY
2; GRAPHICS
3; INPUT ECHD
»>» 2
TITLE? ('...")
»> STRESS STRAIN CURVES OF STEEL TEMP.=293.0
MATERLALS? (FROP NMAT.MATND,...)
PRGPERTY
G: RETURM
1; COEFFICLIENT OF THERMAL EXPANSION
: MODULUS OF LONGITUDINAL ELASTICITY
} MODULUS OF TRANSVERSE ELASTICITY
4; POISSON'S RATID
3 STRESS-STRAIN
&} STRESS-STRALIN RATE
MMAT 7 NUMBER OF MATERIALS
MATNO; MATERIAL WUMBER
»» 3 1 1812
PARAMETERS? (D11:2:3:4:i5)
G; RETURNW
1; DEFORMATION TYPE
2; F1BRE PIRECTION OF wlOD

3; TEMPERATURE
4} STRAIN RATE
5; STRAIR
»> 3
TENPERATURE? (MIN,MAX)
> 290.000 295.000
FPARAMETERS? (Q:i1:2:31415)
Q; RETURN
1; DEFORMATIDK TYPE
2; FIBRE DIRELTIOX QF woOD
3; TEMPERATURE
43 STRALN RATE
5; STRAIN
>
SYSTEM DF UNITS? (1:2}
1; SI
2 MKS
» 1
ouUTPUT? (0:001:010:100)
Qi RETURN
001 LISTING
010; PLOTTING
1002 FITTING
> 11
PLOT OPTIDONS? (0:1:2:3:4:5)
RETURN
7 DATA RANGES
# TYPE OF AXES
3; STRING
&: MESH
;i COMMENT OF CURVES
»> 1

-

Appendix B (Continued)

DATA RAMGES? (XMIK-XMAX YMIN-YMAX}
XMLN; MINIMUN VALUE ON X-AXIS
KMAK: MAXIMUM WALUE ON X-AX1S
YMIN; MINIMUN VALUE ON Y-AFILS
YMAK: MRXIMUM WALUE ON Y-AXIS

> .00 0.24 0.00 1600.00
FLOT OPTIONS? (D:112:3:4:5)
a; RETURN

1; DATA RANGES
2; TYPE OF AXKES
3: STRING
4i MESH
; COMBENT OF CURVES
»> 5
CCMMENT OF GCURVES? (CURVE-NO.'..COMMENT,.')
CURVE~ND= 0; RETURN
» 0; DEFINITION
<113 RPEFINITION
»> 1., STRAIN RATE 2.1E-4
COMMENT DF CURVEST {CURVE-HO.'..COMMENT..'}
CURVE-NG= ¢} RETURN
> 07 DEFINITION
«<11; DEFINITION
»> 2. STRAIN RATE 2.1E-3
COMMENT OF CURVES? {CURVE-ND,’..COMMENT..")
LURVE-ND= G; RETURN
> 0; DEFINITION
«<31; PEFINITION
»» 3, STRAIN RATE 2.1E-2
COMMENT DF CURVES? (CURVE-ND.'..COMMENT..™?

TURVE-NO= O: RETURN
> 0; DEFINITION
<11; DEFINITION
>> 4, STRAIN RATE 2.1E~1
COMMENT OF CLURVES? (LURVE-NO,'..COMMENT..®D
CURVE-ND= O} RETURN
> 0; DEFINITION
«11; DEFINITICN
»> 5. STRAIN RATE 9.9E-1
COMMENT OF CURVESY (CURVE-NO,'..COMMENT.."?
CURVE-NO= D> RETURN
> 0 DEFINITION
<11; DEFINITIOR
»> &, STRAIN RATE 1.3
COMMENT OF CURVES? C(CURVE-NC.'._.COMMERT..'?
CURVE-NO= 0; RETURN
» 07 DEFINITION
<11; PEFINITION
>»> ¥, STRAIN RATE 1.3E+1
COMMERT OF CURVES? (CURVE-NO.'. _COMMENT..')
CURVE-X0= i RETURN
> G; DEFINLTION
<11 DEFINITION
, >» B, STRAIN RATE 1.3E+2

— ‘44_ J—
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Appendix B

COMMENT OF CURVES?

>r

CURYE-NQ= 07 RETURN

> 0; DEFINITION

<11; DEFINITION

» BTRAIN RATE 3.0E+2

COMMENT OF CURVES? (CURVE-ND.'.

CURVE-%X0= 03 RETURH

> 07 DEFINITION

<11 DEFINITION

1

»> 10, STRAIN RATE &.DE+2
CLOMMENT OF CURVES? {CURVE-ND.’..COMMENT..")
CURVE-NO= Q7 R

»>

>

> 07
<11; b

Qr
PLOT OPTIONS? (0:I12I3:74:5)

Q

RETURN

DATA RANGES
TYFE OF AXE
STRING

MESH
COMMENT OF

ETURN

DEFIHITION

EFINITIDN

3

CURVES

EXIT/RESET? (O:1:12:3:415:162

Qi
1
2;
3
47
Si
LB

EXIT

QUERY
TITLEsvus
MATERIALS ..
PARAMETERS .
SYSTEN OF U
0UTPUT

HITS

> 0
JWEDCD2I STOF EXIT

.. 4&5 —

97-049

{Continued)

(CURVE-NO,"..COMMENRT.. '}

COMMENT.. ")
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Appendix C Graphical Output

MATERIAL (CURYE ND.1)

NAME: 545C REFERENCES: R-86

NC - 1012

DEFORMATION TYPE COMPRESSION

TEMPERATURE (K] 293.00

STRAIN RRATE (1/8) Z-100E-04

STRAIN (-] STRESS tMPA)

1.000E-02 3.530E+02
2.D00E-072 4.020E+02
3.000£-02 4.610E+02
4.000E-02 5.050E+02
5.00D0E-D2 5.390E+02
6.000E-02 5.640E+02
7.000E-02 5.880E+02
8.000E-D2 6.DBOE+0D2
8.000E-02 6.220E+02
1.000E-01 B.370E+02
1.100E-01 B6.520E+02
1.200E-01 6.620E+02
1.300E-0C1 6.750E+02
1.400E-01 6.8B20E+02
1.500E-01 6.910E+02
1.600E-D1 6.960E+02
1.700€-01 7.060E+02
1.800E-01 7.150E+02
1.900E-01 7.250E+02
2.000E-01 7.3006+02

Fig. C.1 Graphical Output of IMPACLIB(1]

MARTERIRL (CURYE NO.2)

NAME: 545C REFERENCES: R-86

NG . 1012

DEFORMATION TYPE | COMPRESSION

TEMPERATURE [K) 293.00

STRAIN RATE (1/8) 2.100E-03

STRAIN (-} STRESS (MPR)

1.000E-02 3.530E+02
2.000E-02 4.020E+02
3.000E-D2 4.700E+02
4.000E-02 5.150E+02
5.000E-D2 5.540E+02
§.0C0E-02 5.7B0E+02
7.000E-02 6.030E+02
8.000E-02 B.220E+02
9.000E-D2 .370E+D2
1.00QE-01 6.520E+02
1.100E-01 6.710E+D2
1.200E-01 6-BI0E+02
1.300E-01 6-960E+02
1.4B0E-D1 7.060E+02
1.500E-81 7.150E+02
1.500E-01 7.250E+02
1.700E-01 7.300E+02
1.800£-01 7.400E+02
1.900E-01 7.500E+02
2.000E-01 7.6C0E+02

Fig. C.2 Graphical Cutput of IMPACLIBI{2)
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MATERIAL [CURVE NC.3)

NAME: S45C REFERENCES: R-86

NO . 1012

OEFORMATION TYPE COMPRESSION

TEMPERATURE (K) 283.00

STRAIN RATE (1/S)| 2.100E-02

STRAIN (-] STRESS (MPA]
1.000E-02 3.720E+02
2 -000E-02 4.170E+02
3.000E-02 4 .B00E+D2
4,000E-02 5.240E+02
5.000E-Q2 5.6540E+02
6.000E-02 5.980E+02
7.000E-02 6.170E+02
8.000E-D2 6.370E+02
9.000E-02 B.570E+02
1.000E-G1 6.710E+02
1.100E-01 6.820E+02
1.200E-01 6.960E+02
1.300E-01 7.110E+02
1.400E-01 7.200E+02
1.500E-01 7.250E+02
1 .600E-01 7.350E+02
1.700E-01 7-450E+02
1.800E-01 7.500E+02
1.800E-01 7.600E+02
2.000E-01 7 .630E+DZ
Fig. ¢.3 Graphical Qutput of IMPACLIB(3]
MATERIAL [CURVE NO.4)

NRME: 545C REFERENCES: R-E6

NG . 1012

DEFORMATICGN TYPE COMPRESSION

TEMPERATURE (¥ 293.00

STRAIN RATE (1/8] 2.100E-01

STRAIN (=) STRESS [HPR]

1.000E-02 3.920E+02
2.000E-02 4.310E+02
3.000E-02 4,950E+02
4 .000E~D2 5.440E+02
5.000E-02 5.780E+02
6.000E-02 6.130E+02
7.000E-02 6.370E+02
B.Q00E-D2 6.57T0E+02
5.000E-02 B.710E+02
1.000E-01 6.910E+02
1.100E-01 7.060E+02
1.200E-01 7-.150E+02
1-300E-01 7.250E+02
1.400E-01 7.350E+02
1.500E-01 7.450E+02
1.600E-D1 7.500E+02
1.700E~-0Q1 7.800E+0Q2
1.800E-01 7.690E+02
1.900E-01 7.740E+02
2.0C0E-01 7.840E+02 o

Fig. C.4 Graphical Qutput of IMPACLIBI(4)
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MATERIAL (CURVE NO.5)
NAME: 545C REFERENCES: R-86
NG - 1012
DEFGRMATION TYPE COMPRESSION
TEMPERATURE [K) 293.00
STRAIN RATE (1/8) 9.800E-01
STRAIN (-} STRESS (MPR)
1.000E-D2 4.610E+02
i 2.00QE-02 4.410E~02
; 3.000E-02 4 .50DE~C2
i 4.000E-02 5.350E+C2
i 5.000E-02 §.780E+D2
: 6 -000E-02 6-080E+02
7.000E-02 6.370E+02
8.000E-02 6.570£+02
9.000E-02 6.760E+C02
1.000E-T1 6.910E+02
1.100E-D! 7.0B0E+D2
1.200E-01 7.200E+02
1.300£-01 7.300E~+02
1.400E-01 7.350E+02
1.500£-01 7.450E+02

Fig. C.5 Graphical Output of IMPACLIB(3)

MATERIAL (CURVE NO.B)
NAME: $45C REFERENCES: R-86
NO. 1012
DEFORMATION TYPE | CGMPRESSION
TEMPERATURE (K 293.00
STRAIN RATE (1/5) | 1.300E+0C

STRRIN (-] STRESS (MPA)
1.000E-02 4.700E+02
2 .000E-02 4.51CE+D2
3.000E-02 5.190E+02
4 .000E-02 5.590E+02
5.000E-BZ2 5.980E+02
6.000E-Q2 6.370E+02
7.000E-0D2 6.660E+02
8.000E-02 6 .B60E+02
9.000E-02 7.060E+02
1.000E-01¢ 7.250E+02
1.100E-01 7.350E+02
1.200E-01 7.500E+02
1-300E-01 7-B00E+3J2
1.400E-01 7.680E+02
1.500E-0Q1 7.740E+02
1.600E-01 7.840E+02
1.700E-01 7-890E+02
1.800E-01 7-.540E+0Z

Fig. ¢.6 Graphical Output of IMPACLIB(6)
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METERIBL [CURVE ND.7])
NAME: 545C REFERENCES: R-86
NO - 1012
DEFORMATION TYPE COMPRESSION
TEMPERRTURE (X} 2393.00
STRAIN RATE (1/5] 1.300E+01
STRAIN (-] STRESS (MPR)
1.000E-02 4.800E+02
2 .000E-0Q2 5.000E+02
3.000E-02 5.190E+02
4 .000E-02 5.8BOE+Q2
5.000E-0Z §.370E+02
6.GODE-DZ 6.650E+02
7.000E-02 §.860E+02
8.000E-02 7.150E+02
9.D0O0DE-C2 7.250E+0G2
1.000E-Q1 7.350E+02
1.10CE-01 7.450E+02
Fig. C.7 Graphical Cutput of IMPACTIB(7}
MATERIAL (CURVE NO.B)
NAME: 545C REFERENCES: R-86
NO . 1012
DEFORMRTION TYPE COMPRESSION
TEMPERATURE (K] £93.00
STRAIN RATE (1/5] 1.500E+02
STRAIN (-1 STRESS (MPR!
1.000E-0B2 B.080E~+G2
2 .000E-02 5.880E+02
3.000E-02 6.030E+02
4 ,00CE-02 B.420E+02
5.000E-02 6.850E+02
6.000E-02 7.060E+02
7.000E-0D2 7.250E+02
g.CC0OE-02 7.350E+02
9.000E-02 7.640E+02
1.000E-01 7.740E+02

Fig. C.8 Graphical Cutput of IMPACLIRB(8)
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MATERIAL [CURVE NO.3!

NRAME : S45C REFERENCES: R-BE

NO . 1012

CEFORMATION TYPE COMPRESSION

TEMPERRTURE (K 293.00

STRRIN RATE (1/8) 3.000E+02

STRAIN (-1 STRESS [(MPR)
1.000E-02 5.800E+02
2.000E-02 5.880E+02
3.000E-02 6.270E+02
4.000E-02 B.6B0E+02
5.000E-02 B5.850E+02
E.000E-02 7.250E+02
7.000E-02 7.500E+02
8.000E-02 7.740E+02
g9.000E~D02 B8.040E+D2
1.000E-01 B.230E+02
1.100E-01 8.330E+02
1.200E-01 B.430E+02
1.300E-01 B8.470E+02
1.400E-01 B.520E+02
Fig. C.9 Graphical Output of IMPACLIB(9)
MATERIAL [CURVE NO.1C)

NAME : S45C REFERENCES: R-86

NO. 1012

DEFORMATION TYPE COMPRESSION

TEMPERATURE (K) 293.00

STRARIN RATE t1/5] 4.000E+02

STRAIN (-1 S5TRESS (MPR)
1.000E-02 5.8B0E+072
2 .000E-02 5.0B0E+02
3.000E-D2 5.370E+02
4 .000E-02 5.7B0E+02
5.000E-02 7.110E+02
65.000E-02 7.350E+02
7.00CE-D2 7.600E+02
B.00DE-02 7.790E+02
9.000E-02 7.980E+02
1.000E-01 B.-13CE+D2
1.100E-01 8.280E+02
1.200E-01 8.370E~02
1.300E-01 8.53DE+02
1.400E-01 B.B20E+02
1.500E-01 B.920E+02
1 .BOCGE-D1 §.020E+02
1.700E-01 9.070E+02
1.B00E-01 9.110E+02
1.900E-01 §.210E+02
2 .000E-01 8.210E+02
Fig. £.10 Graphical Output of IMPACLIB{10)
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STRESS (MPR)
1600

STRRIN RATE Z-1E-
STRAIN RATE 2
STRAIN RATE 2
STRAIN RATE 2
STRAIN RATE 8
ETRAIN RATE 1
STRAIN RRTE 1.

13

B

'

! ! : ! i
L el e b et At R S STRATR RAYE 1<

9 STRATN RATE
10 BTRRIN RATE 4
i H !

i

b A R R

D.0 5.0 10.0 15.0 20.0 25.0 (X107 )
STRAIN (=)

STRESS STRAIN CURVES OF STEEL TEMP.=293.0

Fig. C.11 Graphica! Outpat of IMPACLIB(11)

Appendix D Job Control Data

The job control data for IMPACLIB execution on the computer FACOM M-780
in JAERI is as follows:

HICLG JOB

/{ EXEC ICLG

//SYSIN DD DATA,DLM="++

// TUSER XXXXXOOK XX, XXXXX XXX X XXX XX, IMPLIB

// T.O1 C.02 W.01 1.02 CLS GRP

/{ OPTP MSGCLASS=A MSGLEVEL=(2,0,1),CLASS=B,NOTIFY=IXXXX

J/ OPTP PASSWORD=XXXXXXXX

J// EXEC LMGOEX,LM=J2322. LMIMPLIB,PNM=IMPACLIB

// EXPAND GRNLP '

/SYSIN DD DSN=JXXXX.DTIMPLIN.DATA,DISP=SHR,LABEL=(,,,IN})

/FT01FG01 DD DSN=JXXXX.DTFINDATDATA,DISP:SHR

J/FT02F001 DD DSN=SPACE=(TRK,(5,5)),UNIT=TSSWK

J/FT20F001 DD DSN=JXXXX.DTIMPLIB.DATA,DISP=SHR

++

i
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Appendix E  Program Abstract

1. Name :
IMPLIE.
Computer for which the program is designed and others upon  which it is possible:
FACOM M-780, SUN4 or IBM-PC.
. Nature of physical problem solved:
Structural data at high speed test from USA and fapanese experimental data.

]

w

=

. Method of solutions:

5. Restrictions on the complexity of the probiem:

None.

§. Typical nunning time:
FACOM-M780 : 1 scconds.
SUN4 : 2 seconds.
IBM-PC 3 seconds.

7. Unusual featores of the program:
None.

. Related and auxiliary program:
None.

9. Status:

10.References:

(1)Ikushima,T. and Hode S.,"Simplified Analysis Computer Program and Their
Adequacy for Radicactive Materials Shipping casks”, PATRAM’89,pp.1202-
1206, Washington DC, USA June 11-16,(1989).

(2)xushima,T. et al.,"Simplified Computer Codes for Cask [mpact Anatysis",
PATRAM'G2, pp.1419-1426, Yokohams, Tapan, September 13-18,(1992).

(3)kushima,T., Ohshika,J. and Ishiwata,T.."Computer Code System for
Structural Anaslysis of Radioactive Matzrials Transport’, PATRAM'95,
pp.1174-1181, Las Vegas, USA, December 3-8,(1995).

(4)fkushima, T."FINCRUSH:A Computer Program for impact Analysis of
Radicactive Marerial Transport Cask with Fins" JAERI-Data/Code
97-D18(1997).

11.Machinc requirement:
Reguired 1100 k bytes of core memory.
12.Program language used:
FORTRAN-77.
13.0perating system or monitor under which the program is executed:
FACOM M-780 : MSF.
SUN4 : Solaris 2.1.
IBM PC : Windows 3.1.
14,Apy other programming or operating information or restrictions:
The program is approximatcly 3800 source steps(including comment lines}.
The grephical programs are as follows:
FACOM M-780 : CALCOMP piotter or the compatibic ones.
SUN4 : X-windows.
IBM PC : windows 3.1.
15.Name and establishment of author:
T. Tkushirma
Japan Atomic Energy Rescarch institune,
Tokai Research Establishment,
Department of Fuel Cycle Safety Research,
Tokai-mura, Nzks-gun, Ibaraki-ken, 319-11
Japan
16.Material available:
Program source nnd data library.



 —
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Appendix F Program Source List

Calt:tt;tt:tt:xnt:::::t-.sttsttt-sn;-talxx:-x-w:vnsssns-::l::znn:sscntt

[+
[

MATIN PROGRAM =
MATERIAL DATA LIBRARY FOR 'CASKETSS®

T T T R e e bt bbb dubddntiuinid

C

4

3

COMMUN /MLBALC/ LMLB- IMAG, IMAZ, IMAD, 1MAL, IMAS, IHAL, INA7 - THAE
1 s IWAS-IMAID,IMAL1,IMALZ,1MALZ, IMALL IMALS, IMALS
s IMAL7,IMALE
COMMGN /MLBMAX! MMLB. MMAT, MCS, M35, MPB, MWD, MPTEMP. KWDFIB
1 . MTEMP. MEPSR, MEPSS, MREFF, MCOMM
COMMON / F  MLB(5000Q)

IADJST C(IMAY = (IMA+2)/2x2-1

CALL BTLIST(S-6%
MEMDRY ALLOCAYTION =
LMAT » 1B+B*MPTEMP+{2+3+MEFSR}aMTEMP+MEPSS + 10
LMATC = Sx(MCS+NSS+MPE+MWE) +12¥MNAT+4sMWDFIB+MuD+2eMREFF+20¥HIOMK
MMLEB = (LMLB-LMATO)I/LMAT
1F { MMLB.LE.D ) THEN
LMAT = LMAT-LMATO
WRITE(6.61007 LMAT, LMLB

£100 EDRMAT( 22H0 #xx¥x  ERROR wsarr

Cx

1 /i 334 INSUFFICIENT WORKING ARER
2 ;234 NECESSARY ....18
3 / 234 GIVEN +v4-n.-218
$TOP 'GUIT"
ENDIF

imal = 1

IMAZ = IMALl $5sMLS

1MAZ = IMA2 +5*MSS

IMAL = IMAZ +5=MPB

IMAS = IMA4 +5amuD

INgs = IMAS +12sMMAT

IMAY = IMA& +MMLP=10

IMA7 = JADJST C(IMATY

IMAR  x IMA7 +MMIBx4

IMAS = IMAE +MMLB®MPTEMP=:3

IMAL0 = IMAY +MMLBxié

IMA1L = IMALQ+MWRTIB*MWD*2

IMA12 = IMA11+MWDFIB*MWD=2

IMAL2 = I1ADJST {IMA12)

IMA13 = IMAL2+MMLBsMTEMP

IMALL = IMALI+MMLBSMTEMP

IMAL4G = TADJST CIMALL)

IMAR1S = IMAL14+MMLE=HTEMP«MEPSR

IMA1E = IMAL5S+MMLExMTEMP*MEPSR42

IMALG = TADJST {1MA1G)

IMALT = IMALE+MERSS=MMLE

IMARLE = IMAL7+MREFF22

CALL MLBST < MLBCIMAL}, MLBCTIMAZY, MLB{IMA3). MLB{IMAL}
1 . MLBCIMAS), MLBCIMAG), MLE)

CALL  MLBEX (MLB}
STOP  'EXIT?

END
aAppendiz F  {Continued)
BLODLK DATA
CHARACTER®E AMATY, ANANME , UNAME
CHARACTER®4 ATLTLE, XXNAME. YYNAME, IEQCF. ICYNAM. CQRD
CHARACTER®S Lo
CHARACTER IRCBFZEd
CHARACTER IRCBF1sl

COMMGN /COMFLi/ ATITLECLE), KXNAMECIOZ. YYNAME(1O2

1 + XDATA{ 50,20, YDATA{ 50-207

COMMON /COMPL2/  FPXMIN, PXMAX. PYMIN, PYMAX, XL1, YL1. KPLOT

1 + MNDATA, NDATAXCZ0). NGRAPH

COMMON FCOMPL3/ AMAT1(20), ANAME(20), UNAME(3)

COMMON /MLBALG/ LMLE- IMA1,IMAZ,IMAZ,IMKL,IMAS,IMAG.IMAT,IMAB

i . IMAS.IMA1C,IMA11.IMA1Z,1MAL3 IMALL-IMAIS, IKALS
»  IPAL7.IMA1B

commON /MLBFND/ 1FNC, IFNM. 1FNP. IFNR

COMMON /MLBFT1/ KFIT, IEQFIT. NCOEF(18). COEF(&), COEFDC&,16)
s NXY, NXYDCS5), XYD(Z2.50.5), MY, MKYD

COMMON /MLBFT2/ MNEQCF(i&), IEQCF(6,18)

COMMON /MLBIDX/ JMAT. IMAT., lCS. IS5, IPB, IWD, JWDFIB, JTEMP

1 . JEPSRs JREFF

COMMON /MLBXAK/ MMLB, MMAT. MCS, MS5. MPB, MeD, MPTEMP, MWDFIB

1 + MTEMP. MEPSR. MEPSS. MREFF, MCOMM

LOMMON /MLENUM/ NMLS, NMAT, NCS. NS5. NPB. WD, WPROF(5}, NDFT

1

1

B +» NWDF, NTMP, NEPSR. NEPS., NREFF. NLOMM
COMMON FMLBPL1/ IAXESC(?), KMESH, KCYNAM, JCUNAMIZO). ICVNAMCS. 202
COMMON FMLBRR1/ K@R{10)>, IGREI10), CARD{4.,10), JIQRD, JCARD
COMMON /MLBRF1/ KRFM1, KRFMZ, KEXC, MREM, WRFM. IRFM{10). KARG(&)
1 + WNRFCIB), IRFCC(10,8). RRFC{2,10.B), KSYSU
COMMON /MLBRF2/ MRFX, NRFX, ICND(B,202- RCND(8.20), NYEPSC(20)
1 , XEPS{50,20), XSIG{30-20), NRFXX. JRFXX(Z,203
. COMMON /MLBRF3/ ICNDP{B,20), R{NDF{&.20)
COMMON /MLBTCS/ 1CPS, ITERM, ISCAL. XG0, YGO
COMMON /RUBUF1/ MBF. IFNBF1(3), IFNBF2(100). ICHSBF(2,3)
1 + IRLBF1(BO). IPOSR{X)
COMMON JRDBUF2/ IRCBF2(4,30.32
COMMON /RDBUF3/ CDAC10), IDAL10}, RDALSO)

fCOMPLLS =
DATA  ATITLE. KENAME - YYNAME 7/
1 18a4H +1034H +30%6H /

JCOMPLZY =
DATA  MNPLOT-NDATA-NGRAPH f
1 Qs o o/

FHLBALTY =
DATA  LMLE { 50000 /
JMLBFNO/ =
DATA IFNC,IFNM.IFNP,IFNR /
1 5 11, 20, 10 /
{MLBFTl/ =
DATA KFITAIEQFIT,NCOEF /
1 0. Os 2obrhedrbrbrbr3rbo0e3rks502+320 7
DATA CQEF 5 éx0.
DATA COEFD / $6x%0. !
DATA NXY-NXYD, XYD-MXY HMEYD /
1 ©., S*0, 500x0.. 5. 50/
JRLBFT2) =*
DATA MNEQCF J 2,346,603k sbr3rbrds3s305.2.3,0 7
DATA IEQCF / 4HK., K. &H ) - Y133

— E;:} —
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Appendiz F  (Continued)

1 s LHN, K- &H, L., &H E 3. 3x4H

4 ; &HN, K+ &4H, §1, GHG-D.» &H E ). 2%LH

3 s, 4HNs K, &H, S1, &HG-Crr &R E ). ZadLH

& s GHLs Mr &4H, Har &H K 30 JxiH

5 + &KN. As 4Hs S1. 4HG-D-» 4H E 3. 2s4H

& -, LHM, S, GH1G-C, 4Hs SI, &HG-IM, 4HF, Er 4H 7
T s GHNs Ar &Hs B - &HD - 3xdH

a - 44T, Hr &Hr Pss kW S1G, 4H-0 3. 2=&H

b s 4MNs Ko 4RO, ... GH_s K, &HK ] » 2riH

E - 4HN, Ky &Ms B - &HD I3 ZxiH

A s GHM, N, 4H, Kes 4H T 2. 3xsH

B » &HM; C, 4H- Hes 4H SI1G- LH=Y, » &LHE } » &4W

c s AHK, Lo 4H 2 . LE4H

n s 4HM, W, 4Hs K - 4H) . Iedh

E v 634K I

Cx (RLEBIDX/ =
DATA JMAT.IMAT,ICS5,I55.IPB,IWD.JWDFIB,JTEMP.JEPSR, JREFF /
1 e, o, 0, &8s 0 0O o 0. Gr e/
€2 /MLBMAX/! =

DATA MMLB.MMAT,MC5,M§5,MPB, MWD, NPTEMP, MWDFIB-MTEMP KEFSR MEPSS /
1 0, 100, 3G6. 50, 30, 30, 20. 6 20, 20, 500 f
2 #MREFFsMCOMM I
3 100, 100 /
Cx  /MLENUM! »

DATA NMLE-NMAT.MCS,NSS-NFB-NWD,NFROP-NDFT,ANWDF-NTMP,REPSR,NEPS /
1 0. g, 0, 0, 0r D, 5x0- Or Qs 0- 2 a7
2 rNREFF-NCOMM f
3 fr 4] f

Cx  /MLBPL1S ¥
DATA IAKES-KMESH f

1 2xd, 1 4

Cx /MLBRR1/ =
DATA KQR., IRRD. LWRD-JIQRD,JEGRD /
1 1080, 10%0D, L0%4H . 1 1/

Cx /MLBRF1/ =
DATE XRFM1,KRFM2,KEXKC MRFM NRFM,IRFM. KARE f

1 L Cr . 0. 0-30%0, 320, } /
BATA NRFC» KSYSU f
1 Bx0., 14

Cx  fMLERF2/
TATA MRFX., WNRFX, NRFXX /
1 20 - o- o/
Cx /MLBTCS/ =
DATA ICPS§, ITERM, ISCAL, XGO. YGO /
1 120 3, 1024s C.r G. 4
Cx JRUBUFL/ %
BATA MBF,IFNBF1,]FNBF2,I1CHSBF.IPOSR /

1 3. 320, 100%0. 620, 3%0 /
Cx  /ROBUF3/ =
DATA  CDA / 10x7 A
DATA 1DA / 10%0 /
DATA  RDA § S0=0. /
Cx /COMPL2/ =
DATR  XL2 Jozoo. /
DATA  YLZ 4 o1e0. f
END

Appendix F  {Continved)
SUBROUTINE MLBST ( NAMCS, NAMSS, NAMPE, NAMWD, NAMMAT, MRTDIR

- MLB)
¢
INTEGER NAKCS{5,1), NAMSSCS,1), NAMPB(5.1}, NAMND(5.1)
INTEGER NAMMAT (12,17, MATDIR{1O.1)
INTEGER MLBL1)
CoMMON /MLBFNO/ IFNC. 1FNM, IFNP, 1FKR
COMMON sMLBIDX/ JMAT, IMAT, ICS. 1S5, IPBr IWD- JWDFIB. JTEWP
1 . JEPSR, JREFF
COMMON fMLBALC/ LMLB, IMAL1,IMA2,IMAS, IMAL,IMAS,IMAG,IMA7, IMAB
. IMAS,1MA10,IMA11,IMA1Z,IMAI3, [MALG, IMALS, IMALS
s IMA17.IMA1LB
COMMON /MLBMAX/ MMLE, MMAT, MCS, MSS, MFB. MWD, MPTEMP. MWDFIB
1 . MTEMF, MEPSR, MEFS5, MREFF., MCOMK
CDMMON /MLENUM/ NMLB, NMAT, NC§, NSS, NFE, NWD, NFROP{SI, NOFT
1 . NWDF. NTMP, NEPSR, NEPS, WREFF, NCOMM
COMMON /MLBRF1/ KRFHM1, KREM2, REXC- WRFM, NRFM, IRFM(103, KARG(4)
1 + NRFC(B), IRFC(10-8), RRFC{(2-10-8), KSYSU
COMMON /RDBUF3I/ CDAC10), IDAC10I, RDACSH
LHARACTER*4 CDA
INTEGER KMTYP{4), IFMT1(2,3}
CHARACTER=4 KEND, KMATE
c

DATA  KMTYP / 2000, 3000, 4000, 5000 /
TATA IFMTL /101, ©, 1C4. O, 201, QO /
TATA EKEND » KMATE /
2 YEND '» TMAT '/

CALL RDSGF <O, IFANM, IFMT1 .8, KSTAY, CDA. 1DA. RDA, IPOSR)
100 CONTINLE

IFMT1{2,1) = D

CALL RDSQF (1,1FKMs IFMT1(1,1) -1- KSTAT, CDACI}, IDA. RDA

1 s JPOSRY
IF § CDAC1).ER.KEND
*,0R. CDAC1).EQ.KMATE 1} B60TO 1490

t+ ERROR w
WRITE{(&-61200 CDRCLY
6120 FORMAT( Z2?HO =xxxxs  ERROR  #xe*x

1 4 B4H INGORRECT HEADER LABEL ... '-AL-1H' 1}
&O0TCO 100
<
140 IF ( NMAT.GT.C 3
SNAMMAT (Z-MMAT) = JPOSR-NAMMATCL,NMAT)-1
IfF ¢ COAL13.EQ.KEND 2 G0TD 400
NMAT = NMAT+1
ImaT = NMAT
NAMMAT {1-NMAT) = JPOSR-1
IFMT1(2.2) =0
IFMT1(2,3) =0
CALL RDSRF C1,IFNM, IFMT1(1,22 ,2, KSTAT., CDAC1}. IDAC1}, RDA
1 » JPOSRY
C
00 160 1= 1.4
IF ¢IDACL2.GE.KMTYPCIY 2 GDTO 180
IMTYP = I
GOTO 200

160 CONTINUE
£ ERROR =
WRITEC6,61807 IDACLY
6180 FORMAT( 22HO *%xx+x ERROR ®vaxsx

— Ei‘t —_
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Appendix F {Continued)

1 i 3ZKH MISSING MATERLAL NUMBER ...,I8 }
GUTOD 100
4
200 WAMMAT(S NMAT? = ISBSTI(CDACLYY
NAMMAT{6-HMATY = ISBSTCLDAL{2))
NAMMAT {7, NMAT) = ISBSTICDALZ))
NAMMAT(B,NMAT? = ISBST(CDALA)D
RAPMAT (S, NKAT? = ISBSTCIDALL)D
NARMATC10-NMATY= ©
NAMMAT(11,KMAT)= O
NAMMATC12-NHAT)= D
1we =0
GOTD € 210,220,230-240 ). IMTYP
210 KLS = HCS+1
NXX = NCS
DO 215 I= 1r4
HAMCS(I,NCS) = ISBSTLCDACID?
215 CONTIKLE
caTo 300
220 WSS = N35+1
NXX = N§S
e 225 I= 1.4
NAMSS{I-N5S) = ISBSTI{CDACIZ}
225 LONTINUE
6070 300
230 KPB = NPA+1
LE$ = NPB
pD 235 Ic -4
NAMPB{I,NPB) = ISBSTC(LDACI})
235 CONTIMUE
60TQ 300
240 NWb = NWD+1
NXK = Nub
%D = NWD
po 245 I= 1,4
KAMWD(I,NWD) = ISBST(CDA(I))
265 CONTINUE
380 IF t NMAT.LE.MMLB ) THEN
JMAT = KMAT
NMLE = NMAT
MATDIR{1,JMAT) = JMAT
MATDIR(Z,JMAT) = NMAT
MATDIR!S,JMATY = IMTYP
MATRIRLA,JHAT) = NAMMAT (S, HMRT)
ELSE
JHAT =D
ENDIF
NAMMAT(3,¥MAT) = JMAT
NAMMAT (4 NMATY = IMTYP+10000+NXX
CALL MLBPT (NAMMAT(1.1), MLBCIMAS), MLECIMAY) - MLB(IMAS)
i + MLBCIMAS), MLB{IMRID), MLE(IMAL11D, MLBCIMR1Z)
H . MLBCIMAL3), MLBCIMA14), MLBCIMALS}, MLBUIMAlEZ
3 » MLBCIMALTY, MLBCIMALBY
4 SMPTEMPAMPTEMP  MWDFIB - MTEMP,MEPSR,MEPSS)
GoTO 100
400 KRFM1 = 1
KRFMZ = NMLE
£ALL RDSQF (4,IFNM. IFMT1 .0, KSTAT, (DA, 1DA, RDA, JPOSRY
RETURN
END
Appendix F {Continued)
SUBROUTINE MLEPT (NAMMAT. MATDIR., PRDP1. PROPZ., IDFTYP, WRFIBR
1 , IWDFIB. DTEMF. ITEMP. DEPSR. IEPSR, EPSS
2 + IREFF, ICDMM
3 ~MPTMP2,MWDFIB+MTEMPMEPSR,MEFSS)
14
INTEGER HAMMAT(12-1), MATDIR(10,1}» IPFTYFC2.2.1D
INTEGER WDFIBR(Z,MWDFIB,1)
INTEGER INDFIBC2 MWDFLIB,1}, ITEMPCMTEMP,1}
INTEGER 1EPSR(2,MEPSR,MTEMP,1)
INTEGER IREFF{2,1)r ICOMM(20,1)
REAL PROF1(4-1), PROFPZIMPTMP2,4.1}
REAL DTEMP(MTEMP,1), DEFSR{MEPSR MTEMP.12
REAL EFSS{MEP55.1)
COMMON /MLBNUM/ NMLB, NMAT, NCS. NS5, NPE, NWD, NPROP{5)- NDFT
1 + MHWDF, NTMP. NEPSR, WEPS, NREFF. NCOMM
cOMMON /MLBIOXS JMAT, IMAT, 1CS, ISS, IPB, IWD, JWDFIB. JTEMP
1 » JEPSRs JREFF
COMMON fMLBFND/ IFMC, LFNHM, IFNP, IFNR
COMMON /RDBUF3/ CBDACIOY, IPAC10)- RBALSD)
CHARACTER= CDA
<
CHARACTER®4 XSS5R, XS5RZ- KREF, KCGM, KDFTO. KWDFO. KBLNK
CHARACTER:L KDFTYPCA)
INTEGER IFMT1(2,15), IFMT2(2,10), IFMT3(2.4), 1FMT4(2,3)
C
PATA KSSR s 158R 4
DATA KSSR2 / 'SSR2’ 1
DATA KREF { 'REF 4
DATA KoM { "COM Y/
DATA KDFTYP 7 'L T FAULET CLTCT S
DATA KDFTQ 7 ' T
DATA KWOFG /7 T
DATA KBLNK /7 7 L
DATA IFMTL / 101, O, 104, O, 201, 0O, 201, 0- 201, O, 201, Q
1 - 201, 0. 201, D, 301. 0. 301, O, 303. O, 301, O
2 » 301, 0, 301, 0r -2, 0 /
DATA 1FHTZ / 101, O, 301, 0. 101, O, 101- Q- 201, 0. 301, O
I s 201, 0. 301, O 301, 0, =-2- 0
DATA IFMT3 / 101, Q. 201, O, 102, 0, -1, 0 /
DATA 1FMTs ) 101, @, 120, O, -1, 0 7
DATA MXEPSS / O
C

B0 10 Is 4,12
10 IFMTI(Z2-12 = O

CALL ADSRF C(i1-IFNM. TFMT1(1,4) .%. KETAT, CLA- IDAC1}. RDACILZ

1 + JPOSRY

D0 20 I= 1,5

KPROP(I)= IDALI)
20 COHTINUE

IF € JMAT.GT.O0 ) THEN

MATDIR{Z2,3MAT) = 1IMAT

MATDIR{3,JMAT) = NAMMAT (4, IMAT)/IQODO

MATDIR{L,JMATY = NAMMAT(9.IMAT)

PO 40 I= 1.4

MATDIR({I+4,JMAT)= NPROPL(I)

PROFPI (I, JMATY = RDACI)
40 CONTINUE

ENDIF

— 555 _
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Appendix F  (Continued)

be BO I= 1.4
IF € NPROP{I1}.ET.0 2 THEW
NITM = NPROP(L)+NFROP(I2
CALL RDSGF {1.1FNM, IFMT1¢1,13) ,NITM, KSTAT, CDA. IDA, RDACLY
1 + JPOSRY
1IF ( JHAT.GT.0 ) THEN
00 &0 J= 1,N]TM
PROPZ(J,1-JMAT) = RDALJD
60 CONTINUE
ENDIF
ENDIF
8G CORTINUE

CALL RDSGF (3,[FNM. IFMT3(1,1) ,1, KSTAT, CDAC1)~ IDA. RDA
1 +» JPOSR}

IF € CDR(1).EQ@_KREF ) THEN

CALL ROSQF C1,IFNM, IFMT3¢1.1) .2, KSTAT, CDACL), IDAC13, RDA
1 s JROSR)

IF € 1DAC1).GT.0 ) THEN

JREFF » NREFF+I

HREFF = NREFF+IDA(L)

KAMMAT(11,IMAT) = JAEFF

HAMMAT (12, IMAT) = IDA{1L)

cALL RDSEF  C1-IFNM, 1FMT3C1,3) ,1DA(1), KSTAT, IREFFC1.JREFF)

1 + 1DAs RDAr JPOSR)
ENDIF
CALL RDSGF (3,IFNM. IFKT3C1.1) ,1, KSTAT, {DA(1)- IDA- REA
i » JPOSR)
ENDIF
4
IF ¢ CDALA) . EQ.XCOM 2 THEN
NCOMM = NCOMM+1
c¢ALL RDSAF  (1.1FNM, IFMT&{1.1) .1, KSTAT, CDAC1}, IDA. RDA
1 + JPOSR) )
[ 3 CALL ROS®F <(1.1FNM, IFMT&C1,2) -5, KSTAT, ICOMM{1,NCOMMI IDA
CALL RDSQF (1 -1FNM, IFMT4{1,2) ,%- KSTAT, ICOMMC1.NCOMK), IDA
b3 + RDA. JPDSR)
(4
1F { JHAY.GT.0 )
AMATDIR{1O0,JMATY = HCOMM
ENDIF
c
IF ( NPROP(S5).GT.0 ? THEN
NSSR = NFROP(5)
KDFTG = KBLHK
KWDFO = KBLNKK
JTEMP = 1
JOFT = 1
JEPSS = 1
If { JMAT.GT.C 2 THEN
IDFTYPC1-1-JMATY) = O
IDFTYPL2-1-JKAT} = O
IDFTYP(1,2-JMAT3 = O
IDFTYP(Z 2, JMAT) = O
ERDIF
[

bG 300 I= 1.NSSR
100 CONTINUE
IFMT2{2-1} = ©

pppendix F  (Continued]

CALL RDS&F C1,IFNM. IFMT2(1-1) +1. KSTAT. CDAC1Y}, JDA, RDA
1 + JPOSRY

If € COACL3.NE.KSSR
#.AND.COA(1) -NE_K58R22 GOTD 100

IFRT2(2,4) = C

IFKT2{2.5) = O

IFMT2(2-4) = 0

IFMTZ2(2,7) = O

€ALL RDSEF C(1,IFNM. IFMT2¢1.2) -4, KSTAT. CDA{2)- IDACLY - RDACLD
1 + JROSRY

1F ¢ JMAT.GT.D ¥ THEN
IF ( MATDLR(3.JMRT).EQ.4 ) THEN
1F € CDAC(3).NE.KWDFD ) TRHEN
JWDFIB= JWDFIR+1
KWDFO = CDACSY
WOFIBR(1.JWDFIB,I1WD) = ISBSTCCDAC(3)}
IWDFIQCi,JUDFIB, IWD) = JTEMP
ENDIF

IWDFIBCZ,JWDFIB-1WD) = JTEMP-1WDFIB(1,JWOFIB, IWD)+1
JTEMP = JWDFIE

ENDIF

IF ( LDACZ).ME.KDFTQ 3 THEN
bD 120 J= 104
IF ¢ {DACZ).EQ.KDFTYPLJ) 2 THEN
JOFT = 4
GOTO 140
ENDIF

120 CONTINUE
<

140 MATDIR{S.JMATY = JODFY
1F € KDFTO.NE.KBLNK 3
ZMATDIR(?,JMAT) = 3
KDFTQ = CDAC(2)
IF € JDFT _EQ.4 )
=JOFT =1
IDFTYP(1,JDFT. JMATY= JTEMP

ENDIF
IDFTYPLR,JDFT,SMATI= JTEMP~IDFTYP (L. IDFY JMATI+1
DTEMP{ITEMF.JMAT) = RDALIL}
ITEMPCITEMF, JMAT) = IDACLY
ENDIT

IF ¢ CDA(1),EQ.KSSR 2 THEN
IF { JMAT.6T.0 3
«1EPSR(1-MEPSR.JTEMP,JMAT)= 1

SE
CALL ROSGF (1.1FNM, IFMT2(1.5) 1. KSTAT, CDA, NEFSX, RDA

1 + JPOSRY

IF € NEPSX,6T.0 2 THEN

GCALL RDSQF (1.1FNM, IFMT2(i.9) -NEPSK, KETAT, CDA. IDA. RDATL}
1 » JPOSR)

IF € JMAT.ET.Q ) THER

LEPSA{1-MEPSR,JTEMP, JMAT)= 2
IEPSR(2Z,MEPSE,JTEMP JMAT)= JEPSS
DO 1BO J=1,NEPSX
EPSSUJEPSS, JMAT) = RDACJIS
JEPSS = JEP§S+1

130 CONTINUE
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§ NEPSR = 1DAC12
; IF ¢ NEPSR.GT.0 ) THEN

' DO 240 4= 1.NEPSR
: €ALL RDSBF (1.IFNM, IFMTZ(1,6) r2- KSTAT. CDA, 1DA{1Y, RODACLL}
1 » 4POSRD

EPSR = RDA(L)

NEPS = 1DACL)

NEPSS = IDACI)I+IDACL)

If ¢ COA(3).E@.KSSR2 )
*NEPS5 = IDALI)

If ( NEPSS.GT.C ) THEN

CALL RDSGF (1 IFNM. IFMT2(1,B) ,NEPSS, KSTAT, CDA. LDA. RDACI)
+ JPOSR)

IF ( JMAT.GT.C ) THEN

DEPSR(J +JTEMP-JHAT] = EPRSR

TEPSR(1,J-ITEMP,JMATS = JEPSS

IEPSR(Z.J,JTEMP,JMAT) = WEPS

pg 220 K= 1-NEPSS

EPSS(JEPSS,JMATY = RDALK)

JEPSS = JEPES+]

220 CONTINUE
ENDIF

ENDIF

i 260 CONTINUE
i ENDIF

CALL RDSGF (€3,IFNMs IFMT&€1,13 -1, KSTAT, CDAC1), IDA. RUA
1 - JPOSR)
IF ¢ CDAC1).EQ,KCOM 2 THEKR
NCOMM = NCOMM+1
CALL RDS@F (1.IFNM, IFMT&{i,1) .1, KSTAT, CDAC13, 1DA. RDR
1 + JPOSRY
1= CALL RDSAGF ¢1,I1FNM, IFMTL(5-2) .5, KSTAT, 1COMM{1 NCDOMMY, IDA
CALL RDSQF €1-1FNM. IFMT&(1,2) -1, K5TAT. ICOMMI1 NCOMNY s IDA
1 + RDA, JPOSRY
IF { JMAT.GT.O }
*1TEMP(JTEMP,JMATY = 1000*NCOMM+ ITEMP (JTEMP , JMATY
ENDIF

JTEMP = JTEMP+1
300 CONTINUE
IF ¢ JEPSS.GT.MEPSS ) THEN
WRITE(&,6310) JEPSS, MEPSS
H 6310 FORMAT{ "0 &ezx ERROR =xxzus '

[ INSUFFICIENT WORKING AREA FDR STRESS-STRAIN DATA®
2 [ NECESSARY ...'r18

* GIVEN ...u2e.'»1B )

STGP "QUITT
ENDIF
EMDIF

RETURNM
ERD

appendix F {Continued)

SUBROUTINE RDS@F (KFN-1EN, 1FMT +NITM, KSTAT, CDA- 1DA. RDR
¢ JFOSR}

: INTEGER IFMTL2, 12
. INTEGER CpALLY
INTEGER IpACaY

REAL RDA{1)

COMMON /RDBUF1/ MBF. IFNBF1(3). IFNBF2{100), ICHSBF{2.3}
1 + IRCBFL(BD}. 1POSRI3)

CHARALTER IRCBFinl

COMMON /RDBUF2/ IRCBFZC4.30.3)

CHARALTER IRCBF 244

CHARALTER®16 IRCP1- IRCDZ2- KRCD

INTEGER JDA(3)

CHARACLTERx1 KASTR

EQUIVALENCE ¢ JDA{33, JCPA 2, ¢ JDAC2), JIDA ¥, C JDAL3Y, JRDA )

DATA  KASTR / 's'
DATA  MCHS 7 30 i
DATA  MCHEF 7 14 i
DATA  XRCD /' vy

JDAC2Y= O
JOALZ2Y= @
JOA(3= ©
: Cx CHECK INPUT PARAMETERS =
. KSTAT = -1
IF € KFN.LT.-1
#.0R, KFN.GT.4 ) G0TC BQO
1IF ¢ IFN._LE.D
=.0R. IFN.GT.99 ) GDTO BOO
1BF = IFNBF2(IFN}
1F € IBF.LE.Q
= AND._KFN.NE.D ) GOTQ 8OO
KSTAT = ©
Cr GET RECORD POSITION =«
IF ¢ KFN.KE.-1 2 GoTR 10
JPOSR = JPUSRCIBF)
&0TQ P00
Cs OPEN/REWIND FILE =
18 IF € KFW.NE.D 2 GOY0 &0
If ¢ IBF.NE.D ) GOTO 40
. b 20 I= 1-mBF
1F € IJFNBF1C])_NE.D ) caTD 20
. 1BF = I
IFNBF1(IBF) = IFR
1FNBF2CIFNY = IBF
GOTD 40
CONTINUE
KSTAT = =&
GOTO 900

2

a

&

=

TCHSBFL1-IBF)

1CHSEF(2,1BF)

REWIND LFN

IPQSR(I8F}

JPOSR

GDTO P00

Cx CLOSE FILE =
40 IF ¢ KFN.NE.4 2 GOTS 70

oo
oo

L)
o
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JPOSH =
1FNBF1(IBFY =
IFNBF2C(IFNY =
GOTC %00

¢x SKIP/BACK RECORDS =

70 LF C KFN.NE.Z2 } GOTD &4

HRC = RITH

IF ¢ NRC.EQ.O 2 cOTD 900

JPDSR = JPOSR+NRC

IPOSRCIBF} = JPOSR

1F ¢ NRC.GT.Q ) THEN

00 72 Is 1.NRC

READCIFN,5140,END=74)

CONTINUE

GDT0 900

76 XKSTAT = -2

IPOSR{IBFY
o

o

7

~

ELSE
WRC = -NRC
B0 76 I= 1,NRC
BALK SPACE 1IFN

76 CONTINUE

S

ENDIF
GOTO #0Q
Cx READ HEADER =
B0 IF ¢ KFN.NE.2 ) GOTO 100
NCHS = O
JCHS = 0
G0TO 110
Cx READ FILE =
100 IF { XKFK.NE.1 } G070 B0OQ
110 IF ¢ NITM.LT.3 ) G070 900
MCHS = 1CHSBF{1.IBF2
JCHE & ICHSBF(2.1BF2
JEMT = @

PG 30D Ir 1.NITM

IF ¢ JOHS.LT.NCHS GOTO 200
120 CONTINUE

READCIFN, 5140 ,END=150) IRCBFY
5140 FORMATC BOAL )

IPDSR(IBF) = 1POSRCIBF}+1

GOTO 180
160 KSTAT = -2

GOTD 900

180 Lf ¢ IRCBFi(1}.ER.KASTR >GOTO 120
JEHS = O
NCHS = ©
CALL RDCHS (IRCBFI(4Y, ITRCBF2(1.1.1BF}, NCHS-MCHS)
IF ( NCHS.LT.1 2 GOTD 120

200 JCHS = JLHS+1
JFMT = JFMT+1
KSTAT = X8TAT+1

21¢ CONTINUE
KFMT = IFMTL1,JFMT)
IF ( KFMT.GT.C 3} GOTQ 220
1F ( KFKT.EQ.D ) G0TO 320
JFMYT = JFMT+KFET

Appendix F {Continued
&070 210

22¢ KFMT = KFMT/100
NWDS & IFMT{1,JFMTI-KFATR100
JDACKFMT) = JDACKFHTY+1
IFMT (2, JFMTI= JDALKFMT)

Jz = 0

DO 230 J= 1.4

J1 = J2+1

Jz = JE+h

1RCD1CJ1:J2) = IRCBF2(l.JCHS,IBF)
230 CONTINUE

[
Cx  CHARRCTERS =
IF ¢ KFMT.GT.1 ) GOTO 280
240 DQ 245 Jr= 1,NWDS
READC{IRCBF2(CI-JLHE-IBF) ' (R&D ") CDRCJCDAY

JEDA = JCDA+1
245 CONTINUE
JCDA = JLDA-1
IF ( RWDS.EQ.20 3}
*ICHS = JCHS+4
IF ¢ RFN.EQ.3 2
*ICKS =0
GOTO 300
c
260 J1 = MCHRF

DO 265 J= 1,MLHBF
IF ¢ IRCDI1CJTI:JAX.NE.T * IGOTOD 270
41 = Ji-1
265 CONTINUE
IDACIIDAY = O

GOTR 300
270 J2 = MCHBF-Ji+1
IRCD2 = KRLD

IRCD2{J2:MCHBF) = IRCOI¢1:J41)
¢t INTEGER «

IF ( KFMT.NE.2 ) GOTD 2BO
READCIRCD2,'{118)") IRACJIDAY
GOTO 300

€z REAL =
280 IF ¢ KFMT.EQ.3 )
*READ{IRCD2. * {E14.0)'> RDACJRDA}
300 CONTINUE
c

320 1CHSBF(1,IBF) = HLHS
ICHSBF {2, IBF) = JIMS
JPOSR = IPOSR{IBF}
6070 9O

Cx ERROR &
BOC WRITE(&,5820) KFN, IFN

682C FORMAT( 36HD =xsxx ERROR =xazxs SUE. RDSQF
1 /22K INPUT FARAMETERS
4 / 17H KFW ...-18
3 i 1FH IFK ....I8 )
900 CORTINUE
RETURN
END
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SUBROUTINE RDCHS (ICHR. ICHS., NCHS.MCHE)

CHRRACTER ICHR{1) =1

CHARACTER ICHS (4. 1074

LHARACTER CBLNK*4

CHARACTER®L JCHBF {16}

LOGICAL I5TRG. TBLNK

DIMENSIDN KCHR(&)

CHARACTER®1 K{HR. KCOMA, KBLNK

EQUIVALENCE ¢ KCHRCSX, KCOMA ), (KCHR(&Y, KBLNK )

DATA CHLNK  / * M

DATA KCHR / 1H"s iH"¢ 1Hs. 1H /
i
i/

DATA MCHR BG /
DATA MCHEF 16 7/
MCRE = O
JCHR = O
JCHRL = 1
100 CONTINUVE
JSTRL = D
485TRZ =
iQuDY = O
ISTRE = .FALSE.
IBLNK = .FALSE.
po 300 I= JCHR1,MCHR
IF ¢ 1aUOT.NE.Q 3 GOTO Z0O
IF { 1CHRC(I3 . NE.KCOMA 3 6oTO 110

1F € ISTRG .AND. JSTR2.EQ.D }
#JSTRZ = I-1
JCKR = I
I3TRE = .TRUE.
GOTO 400
110 1F € ICHR(I).NE.KBLNK 2 GOTH 130
1F ¢ ,NOT.1S5TRG .OR. IBLNK )} GOTD 300
IBLNK = _TRUE.
J5TRZ = I-1
JCHR = 1
GOTD 300
130 IF C ISTRE > GOTO 170
ISTRG = .TRUE.
DO 150 J= 1.2

IF ¢ ICHRCI},NE.KCHRCIY ) 60TO 150
leuaT = J
Jeugt = 1
JBTRL = I+l
GOTC 300
150 CONTINUE
J§TRL = 1
170 IF { _HOT.IBLNK 3 GaTo 300
JCLHR = 1-1
G070 400
200 DO 220 J= 1.2
IF € ICHRCI) .NE.KCHWRCJI}Y ) G070 220
IF ¢ IQUDT.KE.J ) G0OTO 300
ICHRCI) KBLNX
ICHRCJQUOTY KBLNK
JaugT =0
IeuoT =0

Appendix F  (Continued)

JSTRZ = I-1
GDTO 300

220 CONTINUE

300 CONTINUE

£00 IF ¢ .NOT.ISTRG ) GOTO %00
IF { NCHS.GE.MCHS 3 GOTOD $00
IF t JSTR1.ME.D ) THER

NCHBF & JSTRZ-JSTRL

NCHSX = {NCHBF+MCLHBFD) /MCHBF
1F ¢ WNCHS+NCHSX.GT.MCHE 3
*NLHSX = MCHS—NCHS

J2 = JSTR1-1

1F ( NCHBF.GE_14 )
#NCHSX = 5

p0 450 Ix 1-NCHSK

NCHS = NLHS+1

41 T JZ+1

Jz = JP+MCHEF

IF ¢ J2.GT.JSTR2 2

=J2 = JSTRZ
IF ¢ Ji.LE.J2 ¥ THEN
3 e 1

DO 410 J= J1sJ2
ICHBF{K}= ICHR(JY
K e K+1
410 CONTIWUE
IF ( E.LE.MCHBF ) THEN
DO 420 J= K,MCHBF
ICHBF(J)= KBLNK
420 CONTINUE
ENGIF
ELSE
DO 430 J=1.MCHBF
ICHBF ()Y~ KBLNX
430 CONTINUE
ENDIF
1
4

»
n
anon

4]
DO 440 J= 1.MCHBF.4
K. = K3+1
WRITELICHS(KI NCHE) ' {4A12T) CICHBF (K} ~K=K1 K2}
Ki £ K241
Kz = K2+é
44D CONTINUE
450 CONTINUE

ELSE
NCHS = NCHS+1
DD 470 1= 1.4
1CHSCI,NEHSY = CBLNK
470 CONTINUE
ERDIF
1F ¢ JCHR.GE.MCHR ) 60TO FCO
JCHRL = JCHR+1
&0Ta 100
00 RETURN
END
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FUNLTION ISBST {CHARY

CHARACTER CHAR=4
CHARALTER CHARXZ4

CHARX = CHAR
READCCHARX A" (AL} ")  ISBST
RETURN

END

SUBROUTINE MLEEX (MLB2}

INTEGER MLBC(12
COMMON /MLBRF1/ KRFM1. KRFM2, KEXC, MRFM, MRFM, IRFMI1D). KARG(4}
1 » MKRFC(B)>, IRFC(10.8), RRFC{2,10.83, KSYSU
COMMOM /MLBALL/ LMLE, IMA1,IMAZ.JIMAZ,IMAL,IKAS,1MAG, IMR7, IMAR
; IMAS,IMRA0,IMAYT]1,IMALZ. IMALS, IMALGIMALS  IMALE
s IMA17.IMALE
COMMON /MLBFND/ LFNC. IFNM, JFNP- IFMR
COMMON /RDBUF3S CDAC30)- IDA{10), RDACSQY
CHARACTERaL coa

CALL RDSQF {Q,IFNM, IFMT .0, KSTAT. CDA. 1DA. RDA. JPOSR)
CONTINDE

CALL EXCOM (MLB{IMAS), KLS5T. KPLT, KFIT)

IF ¢ KEXC.LE.O 1} GOTO 200
IF ¢ KEXL.E®R.1 ) THEN
CALL  EXQRY (MLE{IMAS) MLBCIMALY  MLBCIMAZ) -MLBCIMAZIMLBC(IMALD
1 SMLEBCIMALTY)
ELSE

CALL EXDAT (MLBC(IMAS), MLB )
CALL EXUNI

CALL EXUUT (KLET XKPLT.KFIT,MLEB(IMA17}2
ENDEF

GOTOD 100

CALL PLDT (0..0.,999)

RETURN
END

Rppendix F {Continued)
SUBROUTINE EXCOM (NAMMAT, KLST. KPLT, KFITT)

INTEGER NAMMAT (12-1)

COMMON /MLBNUM/ NMLB- NMAT, NCS- WSS, NPB- NWDr WPROF(5), NRFT

1 - MWWDF. NTMP, NEPSR. NEPS, NREFF. NCDmM

COMMON /MLBRF1/ XRFM1. KRFM2, KEXC. MRFM. NRFM. IRFH{10), KARG(&}
1 - WNRFC(8). IRFL{(10,B), RRFC(2,10-B), KSYSU

COMMON /MLBPL1/ IAXES(2)., KMESH, KCVNAM, JCUNAMCZO0}, ICVNAMCS-203
CHARACTER=4 ICUNAK

COMMON /MLBFT1/ KFIT, IEQFIT, NCDEF(18), CUEF(&). COEFOC6-14)
1 s NKY. WXYD(S), XYD(2,50,5), WMXY. MXYD

COMMON sCOMPL1/ ATITLEC1E3, XXNAMECLC), YYNAME(L1Q)
1 s APATAC SD-20), YDATAL 50.200

INTEGER ATITLE, XXNAME, YYNAME

COMMON /COMPLZ/ FPXMIN. PXMAX. PYMIN. PYMAX, XL1, YL1s, HPLOT
1 » KDATA, NDATAX(20). NGRAFH
COMMON /ROBUF3/ <CDACIQ), IDACIDY» RDA(SEH)

CHARRLTER#& Ch&
CHARRCTER=®7? CTITLE. E£BLNK
DATA CBLNK i
1 tr
DATA KEXCA, KEXNCZ2 i Px0
DATA KECHD / 1/
KLST a
KPLT 0
KFITT = 0
IF € KEXC.GT.1 ¥ GOTD 100
IF ( KEXL.EQ.1 } GOTD 150
o CONTINLE
WRITE(G. 6080
0 FDRMATC ' EMTRY? (Q:1:2:3)"'
1 r 0 EXIT '
2 For 1; QUERY v
3 i 3 GRAPHICS !
4 it 3; INPUT ECHO'
READ(5,=)
IF € KECHO.NE.D ) WRITE(6,6125) KEXC
IF { KEXC.LE.O » GOYD 900
IF € KEXC.F@.1 ) GOTD 150
IF ¢ KEXL.EQ.2 ) GQTD 250
IF ¢ KEXC.EQ.3 > THEN
WRITE (660902
0 FORMATC * INPUT ECHO? (0:1i)!
1 £ Q; DFF N
2 i 1; ON vl
READ(S,3) KEXC1
IF ¢ XKECHD.RE.O > WRITE(&,6125) KEXCI
KECHD = KEXC1
ENDIF
GOTO 70
0 CONTINUE
WRITE(6-4120)

O FORMATC * EXIT/RESET? (0:1:2:F:4:5:4) '
1 /T 0 EXIT N
2 ’o 1: QUERY .
3 E 3 TITLE+... r
& I 3; MATERIALS,...

5 +r 4 PARAMETERS, ...

— 6(} —
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Appendix F {Continued)

] 4T 5; SYSTE
7 P 6; DUTPU
READ (5%} KEXC

IF ¢ KECHD.NE.D > WRI
6125 FORMATL * >»',13 )
IF KEXL.LE.O )
IF KEXC.GT.6 )
IF ¢ KEXL.GT.1 )
150 CALL EXLOMB { KEXCl.
IF ¢ KEXC1.LE.G ?

M OF UNITS®
T .

TELH-6125) KEXC

GOTO 900

§0TC 100

GOTO 240
KECHO)

GaT0 70

200

z20
240
250

6260

6265

280
300
6320

P00 N O R LR
T

GaTOD ¥00

KEXC = KEXCHKEXC1+KEXC2

KEXCE = ©

KEKCZ = O

IF € KEXC.LT.O 2 $070 %00

KEXKC = KEXC+1

1F  KEKC.NE.2 2 &0T0 280

CTITLE= CBLAK

WRITE(6-62607

FORMATC( 15H TITLE? ('..."} 2
READ(5,3,END=900} CTITLE

1f ( KECHO_NE.O } WRITE(4-8265) CTITLE
FORMATC ' > "LASD 2

READCCTITLE, " (1BAL) TS CATITLE(I},I=1,18)
&0TD 220

IF  KEXC.KE.3 ) G0TO 400

WRITE(&-6320)

FORMATC ' MATERIALS? C(PROP-NMAT MATNO,...)'
i PROPERTY '

RETURN '

~
-

POISSON''S RATIO '
3 STRESS-STRAIN '

7 STRESS-STRAIN RATE '
MMAT 7 NUMBER.OF MATERIALS '
' MATNUO: MATERIAL NUMBER Tl
READC(E, %D KEXC1l, NMATS, {IDA(I).F=1.NMATS]
1F ¢ KEGCHO.NE.O » WRITE(6-6325) KEXL{1, HMATS.

'

6525 FORMATC ' >>',213.10
IF  KEXC1.NE.-% }
KECHD = IDAC1D
GOTC 300

330 IF € KEKC1.LE.OD
1F ( KEXCL.GT.6 )
1F € NMATS.GT.NMAT 3
KARG(1Y = 7
KARG(Z) = KEXCI

KARG(S) KEXL1
1F € KEXC1.EQ.5 )
KARG (1Y

= 9
KARGC2) = 10

IF ¢ KEXC1,EQ.4
K&ARG(1} = 8
KARG (2} = 10

I5 ¢ ¢ 10X,1015 ) 3
GOTD 330

GOTO 200
GDTO 300
GOTO 300

THEN

ELSE
THEN

Appendix F {Continued)

NRFM =q

DD 34D 1= 1,MMATS

DO 340 Jx 1-NMAT

IF ¢ IDA{L}.NE.NAMMAT
IF ¢ NRFM.GE.MRFM )

KRF™M = WRFM+1
IRFM(MRFM) = IDACI
G0YD 360

340 CONTINUE
360 CONTINUE
3IE0 KEXC = KEXCG+1

ENDIF
ENDIF

(9,3 3 GOTO 340
Q70 380

;i CDEFFICIENT UOF THERMAL EXPANSIOM '
; MDDULUS OF LONGITUDINAL ELASTICITY '
: MODULDS OF TRANSYERSE ELASTICITY '

CIDA{I},[=1-NMATS)

1F ( KARGCSY.NE.5 .AND. KARG(3I)_NE.6 ) 60 TO 220

60TQ 420
400 IF € KEXC.NE.& )

&0TO 4350

IF ( KARG¢3).NE.S .AND. KARG(3}.NE.6 ) 60 TD 100

Cx PROPERTY =«
420 TALL EXCOMI ( KEXC1,
IF ¢ KEXC1.LE.O .OR.
450 IF ¢ KREXC,NE.S )
460 WRITE(6-84703

5470 FORMATC ' SYSTEM OF UNITS? (1:2}

1 i 1; sl
i 2i MKS
READ(S-*) KEXC1

1F ¢ KECHO.NE.C ) WRI
IF ( KEXCL.LT.0 2}
IF ( KEXCI.NE.1 .AND.
KSY50 = KEXGC1
KEXC = KEXC+#1

500 IF ( KEXL.LT.6 )

520 WRITE(6s6540)

6540 FORMATC * QUTPUT? (O:

KEXCZ,KECHD)
KEXC2.LE.O ) &0 TO 200
60TO 500

v
v
TE{6-6125) KEXC1
GOTD 200
KEXC1.NE.2 ) GO TO 480
GOTC 100

001:010:100}

'
1 P 07 RETURN "
2 it 001; LISTING M
3 L 010; PLOTTING *
4 £ 100; FI1TTING t 2

READCS., %) KEXC1

IF ¢ KECHO.NE.G ) WRITE(6,6125) KEXC1

1F ( REXC1,EQ.0 .DR.

KEX{1,LT--5 3 GO TO 100

IF ( KEXC1.NE. 1 -AND. KEXCI.NE.1 .AMD. KEXLi.NE.11
4 _AND.KENCL.NE.100 .AND. KEXC1.NE.101 LAND. KEXKCI.ME.1i0

2.AND.KEXCE,NE.111 )
KLST =0

GOTO 520

IF ¢ KEXC1-KEXC1/10%30.ME.C } KLST = 1

KEX{1 v KEXC1-KLST

KPLT = KEXC1-KEXC1/1002100
KFITT =(KEXC1-KPLT:/100

KFLT = KPLY/iQ
KEXC1 = KLST#+KPLT
KEXC = KEXCH+KEXCY

IF € KPLT.NE.D > CALL EXCDMZ ¢ KEXC1l, KECHO )
N

IF ¢ KFITT.NE.O )

THE

CALL EXCOM3 ¢ KEXC1.KECHD)

KFITT = KFIT

$00 CONTINUE
RETURN
END

ENDIF

_ Eil ——
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nppendix F  {Continued)

GUBROUTINE EXECOMQ € KEXCI1-KECHDY

COMMON /KLBER1/ KER(10), IRRD(10)~ CarRD 4,103, JIQRD- JCQRD
CHARALTER=L CQRD

CHARACTER#*17 MNAM1. BLHNKi1

CHARACTER®1 MNAMZ(17), BLANKZ

DATA BLNK1 f 7 T/
DATA. BLNRK2 f ™ 7 ’
120 GONTINUE

WRITE(&- 61402

4140 FORMATC ' QUERY? (D:1:2:3:4:i5:6:7:8:9) '
1 i ; RETURNM 1
2 A 5 MATERIAL NAME LIST '
3 A 3 CARBOM STEEL WAME LIST '
4 st ; STAINLESS STEEL NAME LIST®
5 A 4; LEAD WAME LIST M
6 i 5; wODD HWAME LIST '
7T P &7 REFERENCE LIST M
1 Fa ¥; MATERIAL DATA N
b4 it B; MATERIAL NO- 8Y NAME
L] i1 ; MATERIAL WO. 8Y REFERENCE "2
READCS, =) KEXC1

IF { KECHD.NE.O ) WRITE(6-6145) KEXC1
&145 FORMATC " >>'.13 3

IF ( KEXC1.LE.0 ) G070 90C
IF ( KEXC1.GT.% ) G070 120
KQR{1) = KEXE1

IF ( KEAC1._EG.7 ) THEN

WRITE(6-8220)
s720 FORMAT( * MATERIAL DATA? (MAT-ND.D ' )
READ(5,%) KEXC2
1F { KECHD.NE.G » WRITE(6-62253 KEXLZ
6225 FORMATL ' »»7,15 )
KGR{2) = JIQRD
IQRD¢JIARDY= KEXLZ
JIQRD = JIQRD+1
1F ¢ JI@RD.GT.10 ) JIGROD = 1
ELSE
IF ¢ KEXCi.GE.Z D THEN
IF ¢ KEXCI.ER.8 ) WRITE(6.,6250)
6240 FORMAT{ 28H MATERIRL NO.7? C*MAT-NAME") H
1F ¢ KEXC1.EQ.% ¥ WRITE(&,62427
6242 FORMAT( 29H MATERIAL NO.7 C('REFERENCETY )
MNAML = BLNK1

READ(S. %) MNAML
IF € KECHD.NE.QO > WRITE(6-§245) MNAML
6245 FORMATC ' 3> ',A17 2

READCMNAMY, ' C1TRID ") CMNAMZ2(LY I=1,17)
WRITE(HNAML, " (16A13 ')  (MNAM2(I).I=1,18}
RERD C(HNAMI, " (4A4D7) CCRARDCIAJCRARDS A I=1,4)
K@R(2} = JCHERD
JCERD = JCQRD+1
IF ¢ JC@RD.GT,%I0 ¥ JCERD = 1

EMDIF

24!

a

ENDIF
¢60 RETURN
END

Appendix F  (Continued)
SUBROUTINE EXCOM1 ¢ KEXC1., KEXC2-KELHO)

COMMDON /MLBRF1/ KRFM1. KRFM2, KEXC, MRFM-. NRFM, IRFM{103. KARG (&)
1 , MWRFC(B), IRFCL10-B). RRFC(2,10.B). KSYSU

COMMON /RDBUF3/ CODAC1G) -, IDACL0). RDACS0)

CHARACTER®4 CDA

CHARRCTER=4 KFIBR{B}

DATHR KFIBR ¢ 'O e YXD ', 45 ", '6Q 7
1 s 'S0 ', 'NORM', ' e ! A

po 100 Is 1.8
NRFC(LY = &
100 CONTINUE

120 KEXC2 =0
WRITE(&,51407
6140 FORMAT( * PARAMETERS? (0X1I2:3:i475)"

i 4 ; RETURN
2 ’o 1; DEFORMATIGN TYPE
3 A 2; FIBRE DIRECLTIDN OF wWOOD *
& o 3; TEMPERATURE *
5 £ 4; STRAIN RATE .
] i i STRAIN A
READCS, %) KEXC1
IF ¢ KECHD.NE.O ) WRITECé.51453 KEXC1
6145 FOGRMAT( * >>°-13 2
1F ¢ KEXCI.LE.O ) GOTC ROO
1F  KEXC1.GT.3 ) GoTo 120
IF ( KEXC1.KE.1 2 G0TQ 300

[
200 WRITE(6.6220)

6220 FORMATC * DEFORMATION TYPE? (D:il12:iX) °
1 7 G; RETURN '
2 [ 1# COMPRESSION ¢
k3 A 27 TENSION '
& [ 3; COMPRESSION & TENSION ' 3
READ(S5,%2 KEXCL2Z
1F ( KECHD.NE.Q J WRITE(é,6145F KEXC2
1F ¢ KEXC2.1.7.0 2 GOTD 90
1F ( KEXCZ2.EQ.D0 ) G0TO 120
IF ( KEXC2.67.3 ) GOTO 200

NRF{(KEXT1) = (REXL2+1)/2
IRFC(1-KEXC1)Y = KEXCZ

IF € KEX{2.LE.Z ) GOTC 120
IRFCCL, REXELY =« 1

IRFC(2,KEXCLY 2
GOTO 120
(4
300 IF ¢ XEXCL.ME.Z2 ) G070 400

320 WRITE(6,4340)

4360 FORMAT( * FIBRE BIRECTION OF WODD? (0:1:2:3:146:15:6) '
£ 0; RETURK '
N 1; © DEG '
' 2; 30 DEG T
* 3; 45 DEG 7
' 4: 60 DEG  *
* 5; 90 DEG
. .
bl

NV RN

6 NORMAL

/
'
/
!
/
7
. KEXL2

READ (S

J— 652 —
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Appendix F (Continued)

1F { KECHO.NE.O ) WRITEC&,4145) KEXCZ
IF ¢ XEXC2.LT.0 ) GOTO %09
IF ¢ XEXC2.ER.G ) 6070 120
IF ( KERL2.G7.6 ) GDTC 320

NRFC(KEXCL) = WRFCC(KEXKC1)+1

4 = NRFC{KEXC1)
IRFL(J,KEXCLY = ISBSTCRFIBRCKEXCZ))
G0TO 120

400 I[F ( KEXC1.NE.3 1} G0TQ 500
420 WRITE(6-64L400
8440 FORMAT( " TEMPERATURE? (MIN-MAXY © )

READCS, =) RHMIN, RMAX

1F { KECHD.NE.C )} WRITE{6.6445) RMIN., RMAX
8465 FORMATC ' >>',2F10.3 )

IF ( RMIN.GT.-999%9. GOTC 460

KEKCZ = ~F

G0T0 SO0
460 1F  RMIN.GT.RMAX ) GOTO 420

NRFL{KEXCLY = NRFCLKEXC1)+1

J = NRFCCKEXCL1)
RRFC(1,J,KEXC1Y= AMIMN
RRFC(2,J-rKEXC1)= RMAK

GOT0 120
500 1F ( KEXCI.NE.4 3 GOTO0 &00
1F € KARG(1).ER.B ) GOTO 120

S20 WRITE(6,6540)
6540 FORMATC ' STRAIN RATE? (MIN.MAXD * 3
READ{S-%) RMIN, RMAX
1F ¢ KECHO.NE.O > WRITE({6.8445) RMIK. RMAX
1F € RMIN,GT.-%9%9. 2 GaTo 560

KEXCZ = =%
BOTD 900
560 1F ¢ RMIN.GT.RMAX 3 6070 520
NRFL (KEXC1Y = WRFCC(KEXC1D+1
J = MRFL(KEXCE?

RREC{1-J,KEXC1)= RMIN
RRFC{Z,J-KEXCL)= RMAX

GOTOD 120
SO0 IF ( KEXC1.NE.5 7 G0TD 120
IF { KARGC1Y.EQ.9 ) GOTO 120

§20 WRITE{S.654D)

6640 FORMATC * STRAIN? (NSTRN.STRN,...2 M
1 5t NSTRN; NUMBER OF STRAINS °
2 A STRN } STRAIN v

READ(5-22 KEKCZ, C(RDACI),I=1,KEXC2)
1F ¢ KECHO.NE.Q ) WRITE(G,6445) XEXC2. CRDACI?-»I+1.KEXC2Y
65645 FORMATC ' »>',13,5F10.4 1 € 7X,5F10.4 3 )
IF ( KEXCEZ.LT.Q 2 G070 900
IF ¢ REXCZ.E®.0 ) GOTO 120
J = NRFCCRKEXCID
NRFC(KEXC1) = WRFCIKEXC1I+KEXC2
DO 660 1= i-REXC2
J = J+l
RRFC (1, -REXC1) = RDACLY
RRFC(2,J,KEXL1) = RDALIY
$60 CONTINUE
G0TO 120
P00 RETURN
END

Appendix F {Continued}
SUBRQUTINE EXCOM2 ¢ KEXC1-RECHOZ

COMMON /COMFLZ/ PXMIN. PXMAX, PYWIN, PYMAX. XL1- YL1- NPLOT

1 » NDATA. WDATRK(ZD}. NGRAPH

COMMON FMLBPFL1/ IAXESC2), KMESH, KCVNAM. JCVNAMCZOY, ICUMAM(S,20)
CHARACTER=®S ICVNAM

COMMON /MLBRF1/ KRFW1. KRFMZ, KEXCr MRFM, NRFM, JRFM(10}. KARG(L]
1 + MNRFC(B)., IRFCC10.83, RRFC(2.40.8), KSYSU
CHARACTER=22 CVNAML, BLNK1

CHARACTER=1 CVNAMZ(22), BLNK2

-~

DATR BLNR1 4 * '
DATA BLNK2Z o 2

ano

120 WRITE(6-6140)

6140 FORMAT( * PLOT OPTIONS? (0:1:2:3:4:5 '
1 it 0; RETURN '
2 it 1; DATA RANGES '
3 i i TYPE OF AKES M
& i ; STRING '
5 L 4 MESH | N
& i ! COMMENT OF CURVES )
READ(S, %} KEXCL

1F( KECHO.NE.O > WRITE{&6-4145) KEXC1
6145 FORMAT( ¢+ >>",13 )

1F ¢ KEXC1.LE.Q 3 GOTR YO0
IF ¢ KEXC3,6T.5 2 G070 120
C
C
c
IF ¢ KEXC1.NE.I 2 GuTo 250

200 WRITE(&-6220)
4220 FORMAT{ ' DATA RANGES? (XMIN.XMAX,YMIN.TMAX)®

b A AMEN; MINIMUN VALUE ON X-AXIS '
2 [ XMAK; MAXIMUM VALUE ON X-AXIS °
3 +t YMIN; MINIMUN VALUE ON Y-AXIS °
& T YMAK; MAXIMUM VALUE ON Y-AXIS ' 1}
READ(S,3) PXMIN, FPXMAX. PYKIN, PYMAX
IF ( KECHO.NE.Q ) WRITE(6.6225) PXMIK, PXMAX, PYMIN. PYMAX
6225 FORMATC ' >»".4F10.2 )
IF ¢ PXMIN.GT.PXMAX _OR. PYMIN.GT.PYMAX ) GO TD 200
GDTO 120
¢
[
c
250 1F [ KEXCL1.NE.Z GOTO 30D

260 WRITE(6,62B0)
&2B0 FORMATC * TYPE OF AXES? (1:2:3:i4)5 °

1 [ 1; BOTH ¥ AND Y ARE LINERR SUALE "
i 2 o 27 % IS LOG SCALE, Y IS LINEAR SCALE
3 L 3; X IS LINEAR SCALE. Y IS5 LOG SCALE 7
3 £ 4; BOTK X AND Y ARE LDE SCALE A
READ (S o) KEXE2

IF ¢ KECHO.NE.O > WRITE(&,6145> KEXC2

IF ¢ KEX{2.LT7.1 .OR. XKEXLZ.GT.& > BO TO 260
KEXC2 = KEX{2-1

TRXES(2)= KEXC2/2

IRXESCid= KEXL2-2*IAXES(2]
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s0TO 120

‘ 300 1F ¢ KEXC1.ME.3 } G0TO 350
220 WRITE(G-63400
434C FORMATE ' STRING? (O:i) !

1 ;e i NO .
I 17 YES v
' READ(5,%) KEXEC2

1F ( KETHO.NE.C ) WRITE(4,5145) KEXC2
If ¢ KEXC2.LT.0 .OR. KEXCL2.67.1) &0 TO 320
KARG(42 = KEXLZ

i E0TC 120
t
4
c
350 IF  KEXC1.NE.4 3 507G 400
360 WRITE(6,4380)
6380 FURMAT{ ' MESH? (Df1:2) '
1 7t 9; WOWE '
2 I 1; DASH LINE'
3 I 2; LINE '
READCS 3 KEXG2

! IF ¢ KECHD.NE.O ) WRITE(5,6145) KEXCZ
IF ¢ KEX(2.17.0 .CR. KEXC2.GT.2 ? GO TD 380

KMESH = KEXC2
G0TO 120
[
3
4
400 I1F ( KEXCL1.ME.T ) GaTo 120
IF { KCVNAM.HE.Q ) THEN

KCVNAK = O
00 &1¢ l=1,20C
JCVMAMILY = ©
410 CONTINUE
ENRIF
420 WRITEC&-6640)
6440 FORMATL * COMMENT OF CURVES? (CURVE-ND.'".. COMMERT..""37
1 i CURVE-MD= 0; RETURN '
z2 i > D DEFINITION
3 £ <11; DEFINITION ™ 1}
CYNAMi= BLNK1
REARDCS,»} KEXL2, CYNAML
1F ¢ KECHOLME.D ) WRITE(6,64503 REXL2, CVMAMY
6450 FORMATC ' >>',I3.2H, -R22 )
IF € KEXC2.EQ.C ) GDTO 3120
IF ¢ KEXC2.LT.0 .OR, KEXC2.67.20 7 GO 7D 420
JCVN = KEX(C2
JOUNAMCJDYND= JOUR
READCCVNAML, *C22A13 ') CCVNAMZCI) ,1=1,22)
470 WRITEC(CUNAML,'(20A1)") CCYNAMZ (1), 1x1,20)
READ (CUNAML.*{S5R&LIM) (ILUNAM (I JCVNY »I=1,5)
KCYNAMS KCVNAM+L
GOTO 420
P00 CONTINUE
RETURN
END

Fppendix F  (Continued)
SUBROUTINE EXCOM3I ( KEXKC1.KECHEZ)

COMMON /MLBFT1/ XFIT, IEQGFLIT, WCDEF(1&), COEF(5), COEFD(6.162
i +  WXY, NXYD(S), XYD{2,50.5), MKY., KXYD
COMMON /MLEFT2/ NEGCFC18). IEQRCF(&-18)
CHARALTER®4 JEQCF
COMMON /MLBRF1/ . KRFM1, KRFK2, KEXC. MRAFM, NRFM. IRFM(103. KARG(4)
1 + NRFC(8), IRFC(10,B3, RAFC{2,10,B). K5YSU
4

120 WRITE(&. 81400
£140 FORMATC ' FITTING? {071:2:3)

RN

1 4ot o7 RETU '
2 £ 1; INPUT X-Y DATA ’
3 Hr 2! LINEAR REGRESSION "
& L 3; BUILD IN EQUATIONS * 2
c
4
READ(S,%) KEXC1

1f ¢ KECHG.NE.D ) WRITE(6.5145) KEXC1
6145 FORMATC ' >>7,.13 )

1F ¢ KEX£31.LE.O ) GOTO 200
IF ( KEXL1.67.3 ) GOTO 120
[4
c
4
IF € KARGC43.EG.0 Y KARGUL) = -1
KFIT = KEXC1
IF ¢ KEXC1.WE.1 GOTO 250
NEY =Q
200 NXY = NXY+1
WRITE(&,6220)
8220 FORMATC ' X-Y DATAT {N.X1,Yl..__ XN YN} "
1 4o M7 RUMBER OF XY DATA («51) '
z L X: X DATA N
3 s Y: ¥ DATA A
1
L
c
READ (S, %) KEXCZ2, (CXYDCI,JsNXYISoIm1,2),8m1-KEKCED

IF { KECHO.NE.D 2
*MRITECA 62253KEXC2, ({KYD(T I NXY2,1=1,2),Jv1, KEXCE)
6225 FORMAT( *  >>7.L4,1P6E11.3: / ( BX,6E11.3 2 )
1F ¢ REXC2.67.0 GOTO 240
NXY = NXY-1
§0TO *00

Aoo

240 IF { KEXC2.ET.MYYD ) KEKC2 = MRXYD
HXYDI{NXY)= KEXCZ
&0TD 20D

o

250 IF ¢ KEXCI.NE.Z ) GQTO 300
WRITE(&-6260)

5260 FORMATC ' LINEAR REGRESSION? C(A.BY "
1 it Y = AsX + B L |




JAERI-Data/Code 97-049

Appendix F  [Continued)

no

READ(5 83 kr B

IF ¢ KECHO.ME.C ) WRITEC6,6270) Ar B
6270 FORMATC ' »» ',2F10.2 )

CDEF{1}= A

COEF{2)= B

§OTD #00

nnn

300 IF ¢ KEXC1.KE.3 ) GOTD 120
IEQFIT = O
310 WRITE(6-63520)

£320 FORMATC * EQUATION NUKBERT (0fls...,15) '
1 A 67 RETURN .
H 4 1; EQUATIOK NUMBER 1 N
3 4t e .
& /o 152 EQUATION NUMBER 15 b
[
c
[
READ (3, %) KEXE2
IF ¢ KECHKO.NE.O } WRITE(6.6145)3 KEXC2
IF ¢ KEXC2.LE.Q 2 G470 900
IF ¢ KEXC2.6T.15 ) GO0TD 300
4
4
4
IEQFIT = KEXLZ
NEGC = NEQCF(IEGFIT)
NCOE = NCOEF{IEGFIT)

WRITE(6,-8340) 1EQFIT, (IEQCF(I.IEQFITI,l=1-NEGC3
6340 FORMATC * COEFFICIENT OF THE EQUATIONT,13.' T ( "r&A& )

IF ¢ IEQFIT.ER.10 2 THEN
READ (5,32 NCOE, COEFC2). (COEF(I+2),1e1,NCOED
COEF(1) = NCOE
IF ¢ KECHQ.NE.O >
*WRITE(6,-63453NCDE, COEF(2), (CREF(I42),I=1,NCOE}
£345 FDRMAT( ' >>",[2.8F%.3 1
NCBEFC1D) = NCOE+2

[
[
4
ELSE
READ(5,%2 CCOEF(L3, I=1,NCOE}
IF ( KECHO.ME.O )
*WRITECSH, 63472 (COEFCI) - I=1,NEDE}
&3547 FORMATL ' >>',BF%.3 3
ENDIF
C .
c
c
900 RETURH
END
Appendix F  (Continued)
SUBROUTINE EXQRY CHAKMAT s NAKCS  KAMSS » NAMPE - NAMND, IREFF)
4
DIMENSION NAMMAT(12-1)
DIMENSION KAMCS (5,13, NAMSS{5,13, NAMPB(5,1>, NAMWD(5.1)
DIMENSIDN  IREFF(Z,13
INTEGER ICQRDCLY
COMMON /MLBFNO/ IFNC- LFWM, IFNP. IFNR
COMMON /MLBRRi/ KGR(1D), 18RB (103, L@RDI4-10Y, JIQRD. JCARD
CHARACTER®& CQRD
COMMOK /MLBNUM/ WMLB. NMAT, 05, NS5, NPB. MWD, NPROP(S)., NDFY
1 . MNWDF, NTMP. NEFSR, NEPS, NREFF, NCOMM
LOMMON /RDBUF3/ CDAC1OY. IDA{10), RDACSD)
CHARACTER ChAxd
CHARALTER ChAX(20) =4
EQUIVALENCE € CDALL}, LDAXN{IL) ¥
4
KQR1 = KQR(1}
IF ( R@R1.LT.1
*.0R. K@R1.GT.% } GOT0 %00
GOTO { 110,120,130,140,150,160-170,1B0-1%0 2, KAR1
[

= MATERIAL NAME
110 WRITE(6.6112) CONAMMAT (s 13 -,0=5,90, 1=1, NMATD
5112 FORMAT( 27HCs MATERLAL NAME « ND. » /
€ SX,4R6T4 ) )

GOTD 900
4
3 CARBON STEEL NAME
120 IF ¢ NC5.6T7.0 2 THEN

WRITECG-6122) C{NAMESCJ 12,021,863, 1=1,NCED
&122 FORMAT({ 23HO= CARBON STEEL NAME = /

1 [-T LTI ]
ELSE
WRITE(E,81242
6124 FORMAT!{ 23HOx NONE CARBON STEEL * )
ENDIF
6070 P00
4
e STAINLESS STEEL NAME
13¢ IF ¢ NSS.GT.O D THEN

WRITECA.4132} CCRAMSSCU 12, d=1-4),1=1,N55)
6132 FORMAT( 25HOs STAIKLESS STEEL NAME = /
1 [S3 7Y LA )
ELSE
WRITELE,6134)
&134 FORMATC 25HO¥ NONE STAINLESS STEEL = )
ENDIF

GOTG 00
c
Cr LEAD NAME
140 IF { NPB.GT.D ) THEN

WRITELG,6142) {{NAMPBLU,12,J=5,41,]1=1,NFPB)
4142 FORMATC 14HOGx LEAD NAME * /

i [ 3 P2 ¥ T2 I
ELSE
WRITE{&,6144)
6164 FORMAT( 14HOn NONE LEAD = )
ENDLF
GOTO 700

— E;S j—
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4] WOOD NAME
150 IF { HWD.GT,0 ) THEN
WRITECS,6152) {INAMWD (S 12 2 dm1s 42, Il NND)
£152 FORMAT( 14HOx WDOD NAME *

1 € 3Kedhd ) 2
ELSE
WRITECL,B154Y
6154 FORMAT( 14HO= NONE WOOGC = )
ENDIF
G0TO 900
£
L= REFERENCE LIST
160 1F { NREFF.ET.Q 2 THEN
DD 167 I=1.NREFF
IF ¢ I.E@.1 ) THEX
WRITE(S 41620 CIREFFCI,12.0=2,2)
§1462 FORMATC( 16HOs REFERENCES » /
i IN-284 )

ELSE
11 = 1-1
Do 164 J=I 11
IF ( IREFFC1,J).ME.IREFF(1.12 ) GOTO 164
IF € IREFFC2-J3,EQ.TREFF(2.I2 ) GOTO 166
144 CDNTINUE
WRITE(6,6165) CIREFFLJ, L3 d=1,2)
4165 FORMAT( 3¥,2A4 3
166 CONTINUE
ENDIF
167 CONTINUE
ELSE
WRITECa-616B)
6168 FORMAT{ 2ZOHOD= NONE REFEREMCE =+ )
ENDIF
@0Ta 200

cr MATERIAL DATR
173 JIERP = KRR{2)
MATHD = IRRDCJIGRDY
DR 172 I=1,NMAT
IF { WAMMATC(P.I).NE.MATNG 3 GOTO 172
IMRT =1
GDTO 174
172 CONTINUE
WRITE(&-BI73) HATNO
#6173 FORMAT( 25HOx NONE MATERIAL DATA, NO,..15.2H = )
G0TO ?OO

174 JPDS = NAMMATC1,1)

NREC e NBMMAT(Z2,1)

CALL RDS@F (-1,1FNM, IFMT ,©. KSTAT, COA, IDAR. RDA, [POSR?

NRCS = JPOS-JPOSR

IF ¢ NRCS.GE.Q 2 THEN

CALL RDSGF (2.1FNM, IFMT .MRLS, KSTAT, CDA. IDA. RDA. JPOSR?
ELSE

CALL RDSGF (D, IFNK. IFMT ,0. KSTAT. COA, IDA. RDA. JFOSR)

CALL RDS3QF (2,IFNM, IFMT ,JPOS., KSTAT. CDA- IDA, RDA- JFOSR2
ENDIF

WRITE(&-8375)

6175 FORMAT( 18HOx MATERIAL PATA = )
o0 178 I=1,NREC

appendix F [Continued)

READCIFNM, 5176  (CDACIY,J=1,207
5176 FDRMAT( 2044 3
CJRE WRITELH.61772 (CDAXLI) »0=3,20)
WRITE(A- 41772 (CDANCID »J=1,18)
6177 FORMATC iX.17A4-AZ 3
178 CONTINHE
CALL RDS@F (O,IFNM, IFMT .0, KSTAT, CDAv IDA, RDA. JPOSRY

GATD %00

L= MATERIAL HO. BY NAME
180 JLERD = RQR(2)
DO 181 I=1-4
ICQRD(I)= ISBSTLCURDC(I,JSCRRDY)
CORTINUE
Ka =0
DO 1B4 I=1-NMAT
NAMMAT (5,13 . NE.ICRRD(L)
NAMMAY (6,03 .NE_ICARDL(Z)
NAMMAT (7,1 .NE-ICARDC3)
NAMMAT(E-1).NE.ICRRD{4)
IF ¢ KQ.£9.0 2
=WRITE(S,6182)
6182 FORMAT( 1&HOx MATERIAL NO = )
WRITE(6,61832 NAMMART (%, 1)
&1B3 FORMAT( 1H -I10 ?
Ka = K@+l
184 CONTINUE
IF ¢ KA.ER.C 1}
*WRITE(6.,61852 CCRRD (L1, JTARD) ~1=1,4)
G1B5 FORMATC 28HO= NONE MATERIAL NO.. NAME:D ,&AL,2H * 2
GOTO 900

ie

-

G070 1B4
£0T0 184
G0TO 184
GOTO 184

-

4

Lx MATERIAL NO. BY REFERENCE
190 JCERD = KQR(2)

po 191 I=ir4

ICARDCIY= ISBST{LRRDIE-JCQRDY)

CONTINUE

kQ =0

b0 194 I=1.NMAT

If ¢ NAMMAT(12,I1).LE.C ) GOTO 194
NRF = NAMMAT(12.1)

JRF = KAMMAT(11.1I)

DO 193 J=1.NRF

IF { IREFF{1,JRFY.NE.ICERDCLY 3 BOTO 1%2
IF ( IREFF(2,JRFI.NE.ICQRD(2) } &OTG 192
IF ¢ KR.EQ.O >

=WRITE(6.6182)

19

Py

WRITE(E.6183) NAMMAT (9. 1)
KQ = K@+1
192 JRF = JRF+1

193 COKRTINUVE
194 CONTINUE
IF ¢ KQ.EG.0 )
*WRITE(S, 61950 (CRRD(I,JCARDIAI=1,23
4195 FORMAT( 33HDx NONE MATERIAL NO,, REFERENCE: ,2A4-2H * 3
[
S0C RETURN
END
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Appaendix F  (Continued)
SUBRDUTINE EXDAT (NAMMAT, KLE }

€
INTEGER NAMMATE12,12 MLBLL)
COMMON fMLBMAX/ MMLEB. MMAT, MCS, MSS. MPB, MWD. MPTEMF, MWDFIB
1 . MTEMP, MEPSK, MEP5SS, MREFF, MCOMM
COMMON /MLEIDA/ JMAT, IMAT, 1¢S5, 158, IPB- 1wD, JWDFIB, JTEMP
1 + IEPSR, JREFF
COMMON /MLBALC/ LMLE, IMAL,IMAZ,IMAS, IMAL,IMAS,IMAG,IMAT,IMAB
1 + IMAS,IMAL0,IMA11, IMAL2,IMALS, IMALL, IMALS,IMALE
. IMAIT,IMA1Z
LOMMON /MLBRFi1/ KRFM1, KRFMZ, KEXC, MRFM. NRFM, LRFM{10), KARGC4D
1 » NRFC(2), IRFC(10.8), RRFC(2,10-8), KSYSU
COMMON /MLBRFZ/ MRFX, NRFX, ICND{B.20), RCND{B.20), NXEPS(20)
1 + NEPS(50,20), NSIG(SD.?0)., NRFXX. JRFXX(Z2.20)
COMMON /MLBRF3Z/ ICMDP(E,20). RCNDP(B,203
COMMON /COMPL1/  ATITLECLB) . XXKNAME{10), YYHAMEC10)
1 + WDATAC 30,203, YDATAC 30.200
COMMON /COMPLZ/ PXMIN, PXMAX, PYMIN, PYMAX, XLI. YL1. WPLOT
1 s KNDATA, NDATAX(20). NWGRAPH
COMMON /LDMPL3/ AMAT1¢20), AMAME(Z0)., UNAME(3)
CHARACTER=S AMATL . ANAME + UNBME
CHARACTER:S RRDATA, AMATIX . ANAMEX
CHARARCTER+S CRATH
CHARACTER=®4 ATITLE, KXNAME, YYNAME
CHARACTER=4 IDATR(Z?
CHARALTER+L KBLNK
EQUIVALENCE ¢ IDATACLY , RROATA ¥
4
TATA KELNK 7 ' i
C
NPLOT = 0
IF { NRFM.LE.O ? G070 900
4
<
<
D0 200 I= 1.MRFM
TALL MLBFD C(IRFMCIY, MLBC(IMAS) ., MLBC(IMAS). MLB)
IF { IMAT.LE.C } G0TO 200
WRITECANAMEX, ' (2R427)  (NAMMAT(J, IMAT)  J=5.82
WRITECCDATA, ' [16)7) NAKMAT (9, IMAT)
READ (CDATA,'(A4)'D IDATACLD
READ (XBLNK,'(A4)73 IDATAL2)
AMATIK = RRDATA
4
c
[
IF ( WPLOT.LT.Z0 2 GDTO 11ig
WRITEC4-£108) CNAMMAT (. IMAT) ,J=5,6), NAMMAT (9,1MAT)
4108 FORMAT( ' «szx OVERFLOW sxxs TDD MANY CURVES TO PLOT € &
1 284, 7,150 20 )
GOTO 200
3
4
C
110 IF ¢ KARG(3).GE.1 .AND., KARG(I).LE.& 3 THEN
KPLOT = NPLOT+#1
CALL GTPRDP ¢ NDATAX(NPLDT), YGATAC{ NPLOT), XDATACL NPLDT}
1 AMLECIMASY AMLBL{IMAT) »MLE(IMABY  MPTEMP?
ANMAME(NPLOT)? = ANAMEX
AMAT1(NPLOT} = AMARTLX
Appendix F  {Continued)
ICNDP (L1 NPLOTY = NAMMAT(S.IMAT?
ICNDPL4,NPLOTS = 100sNAMMAT (11, IMATI +NAMMAT (12, TMAT)
ICNDP(SANPLOT) = NAMMATCS IMATY
ICNDP(&NPLDT) = NAMMATC&-IMATY
ITNDP(7,NPLOTI = NAMMAT(Z IMAT)
ICNDPCBSNPLOT) = NAMMATCA,IMAT
ELSE
CALL GTEPSS CHLB(IHA&)rMLB(IHIT)fHLB(IMAB)rMLB(IHAD):MLB(lHAlO)
AMLBECIMAIL) AMLBCIMALZ) ,MLE CIMALS) MLECIMALL)
€ SMLECIMALIS) MLBCIMALSE) (MPTEMF - MWDFIB-KTEMP MEPSR
3 +MEPSS)
IF ¢ NRFX.GT.O O THEK
1F ¢ KARG(3).E@.5 THER
c
c
C
DO 140 Jx 1,NRFX
IF ( NPLOT.LT.20C G0TO 115
WRITE(6,-610D82 CNAMMAT (K, IMATY rK=5,6), NAMMAT (R, IMAT)
GOTC 140
[
<
t
115 NPLOT = NPLOT+1
ANAME (NPLOT)} = ANAMEX
AMAT1ENPLOTY = AMATIX
NDATAXCNPLOT)= NXEFS(J}
NDATA = NXEPS{J)
DO 120 K= 1,NDATA
XOATACKANPLOT)Y= XEPS(K.J2
YDATACK,KPLOTY= XSIGKKAJD
120 {ONTINUE
<
C
c
IENDP(1-NPLOT) = MAMMAT (5. 1MAT)
ICKDPC2,NRPLOTY = ICND(2,J27
ICNDP{3,HPLOT) = TCND(3,J)
1CNDP L4 NPLDT) = 1004NAMMRT¢11,IMAT) +NAMMAT (12, INATS
ICKROP{5,NPLOTI = NAMMAT (5, IMAT)
1CNDF(S-NPLOT) = NAMMAT(S, IMAT)
ICNDPC7-HPLOTY = NAMMAT(7.IMAT)
ITNBP(B.NPLOTY = NAMMATC(E, IMAT}
RCNBP{4-NFLDT) = RCNDC&-JD
RCNDP(5,NPLOT) = ROCND(5,J2
RCNDPE6-NPLDT) = RCHD{6,JD
RENDP (7 HPLOT} = RCND(T,J3
14D CONTINUE
[
3
c
ELSE
IF ¢ KARG(3).EA.6 ) CALL GTSIG ¢ NAMMATC 1, IKAT > 3
ENDIF
EWDIF
ENDIF
200 CONTINUE
500 RETHRN
END
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Appendix F {Continued)
SUBRDUTINE MLBFD (KMAT. NAMMAT, MATDIR ,MLE)

INTEGER NAMMAT (12,13, MATDIR(10,1), MLB(1)
COMMON /MLBALE/ LMLB, IMAL,IMAZ.IMAZ IMAL,IMAS.IMAL.IMA7,IMAB
1 r IMAS INAGO,IMALL TMALEZ, IMALS IMALG, TMALS, INALE

» IMATT,IMALR
COMMOR /MLBMAX/ MMLE, MMAT, MCS, MSS, MPB, MWD, MPTEMP. MWDFIB
1 s WTEMP, MEPSR, MEP5S. WMREFF, MCOMM
GOMMON /MLBNUM/ NMLB, NMAT, NCS, RSS: WPB, NWD. NPROF(5)., WDFT
1 » NWDFs NTMP, WNEFSR, NEP5. NREFF, NCOMM
CUMMOR /MLBIDX/ JMAT, IMAT, ICS- IS5, IPB, IWD, JWOFIB- JTEMP
1 + JEPSR, JREFF
COMMOK /MLBRF1/ KRFM1, KRFMZ. KEXC, MRFM. MNRFM, IRFM(10). KARG(4)
1 + NRFC(8)., [RF{{10.8)., RRFC(2-10.B), KSYSU
COMMON FMLBFNO/  IFNC, LFNM. L[FNF, IFNR
COMMON /RDBUF3/  [CDA{10)., IDACIDI., RDALSOY

CHARALTERaZ <DA
INTEGER IFMTLL2,33
CHARACTER*4 KMATE

DATA IFMT1 ¢ 101, O 104, O, 201, O /
DATA KMATE / "MAT '/

DD 20 I= 1,MMAT
IF ( KMAT.NE.NAMMAT(S9.I2 ) 6OT0 20

IMRT = 1
G0TD 40
C CONTINUE
GOTO 8p0
g IND = ¢
IF ( NAMMAT (&, IMAT) .GE.4DOOO 3 THER
1wk = HAMMAT {40 IMAT} /40000
IWp = KAMMAT{L IMATI-40000x1INWD
ENDIF
JHAT = KAMMAT(3,IMAT)
IF ( JMAT.LE.C 2 THEN
D0 &0 I= 1,NMLB
IF ¢ KRFM1,LT.MATDIR(L-I) » GOTD &0
IHAT = I
GOTC 100
0 CONTINUE
JMAT = 1
D KRFM3 = KRFMi+1
IMATX = MATGIRCZ-IMAT)
NAMMAT (3, IMATX)= O
HAMMAT (I IHMAT) = JMAT
JPOSRM = NAMMATC1-IMAT)
CALL RDSGF (-i-1FNM, IFTK1 ,0, KSTAT, CDA- 1DA. RDA. JPOSR)
IF ¢ JPDSR,NE.JPDSRM THEN
CALL ROUSGF (O, IFNM. IFTMLl ,0r KSTAT, CDA- IDA- RDA, JPOSRY
1F ¢ JPOSRM,.GT.0 ) THEN
CALL RDSGF  (2.IFNM. IFTM1 .JPDSRK. KSTAT, CDA, 1DA- RDA, JPUSR)
ENDIF
ENDIF
Appendix F  (Contipued
CALL FRDSS&F  (1.IFNM, IFMT1¢1.1) .3, KSTAT. EDAL1). IDACL). RDA
+ JPDSRY
IF ¢ CDA{1).NE.KMATE ? GOTO BOC
LALL MLBPT (NAMMAT(1.,1). MLE(IMAG), MLEBCIMA7), MLB(IMAB)
1 , MLBCIMASY, WLBCIMALOD), MLBCIMAT1}. MLECIMAIZ)
2 ; MLBCIMA13), MLBE{IMAL4), MLECIMALS) . MLBCIMAlS)
3 + MLBCUIMA17), MLB(IMALBE)
& +SMPTEMP+MPTEMP MWDFIB,MTEMF MEPSR.KEFSE)

ENDIF

KRFM2 = KRFM2+1
MATBIR(L.JMATY = KRFM2
GOTD 900

c
800 IMAT = 0
i1

$00 RETURN

END

SUBROUTINE GTPROP ( NPTEMP, FROP. FTEMP,MATDIR.PROP1.PROP2
1

+MPTEMP}
RERL FROF(1), PTEMF{1)
INTEGER MATDIR(10.,1}
REAL PROP1(&,1), PROPR(Z-MPTEMP, 4,12

COMMON /ML BIDXS  JMAT, IMAT, 1CS, 185, IFB, IWD, JWDFIB. JTEMP
1 » JEPSR, JREFF

COMMDN /MLBRF1/ KRFM1. KRFM2, KEXC. MRFM, NRFM, IRFM(10). KARG(42
1 -~ NWRFL{B}, IRFL(10.8), RRFC(2-10-8}, KSYSU

JARGL = KARG(®)

JARGZ JARG1+4
NPTEMP= MATDIRCJARGZ-JMATY
1F ¢ WPTEMP.LE.D ! THEN

NPTEMP = D
PROP(Y) = PROPI(JARGL-JIMATY
PROP(2) = PROPLCJIARGL,JMATY
PTEMF{1)x O.
PTEMP{Z¥= j.

ELSE
D0 110 i= 1.NPTEMP
PROP (I3 = PROPZ(1,1,JARG1,JMATY
PTEMP{I)= PROP2{2,1,JARG1, JHAT)
CONTINUE

ENDIF

RETURN
END
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Appendix F {Continued)

SUBROUTINE GTEPSS (MATDIR,FROPi,PROP2,IDFTYP.WDFIBR,IWDFIR
.DTEMP, 1 TEMP,DEPSR, IEPSR,EPSS HPTEMP MWDFIB

+MTEMFP,MEPSR,MEPSS)
INTEGER MATDIRCIO-1), IDFTYP{Z,2,1)
INTEGER WOFIBR(Z-MWDFIB 1)
INTEGER IWDFIR(2,-MWDFIB, 1)
INTEGER ITEMP(MTEMP,%), IEPSR(2.MEPSR-MTEMP,1)
REAL PROPL(1Y, PROPZL1D
REAL DTEMP(MTEMP,13, DEPSR{ MEPSR-MTEMP, 1}
REAL EPSS(MEPSS5,1}

COMMON /MLBNUM/ NMLB, WMAT. MC5, NSS- WPBE, HWD. NPROP(3}. NOFT

1 -~ NwWDF, NTMP, MEPSR, MEPS. NREFF. WCOMM

COMMON fMLRIDX/ JMAT, IMAT. 1C5, ISS, 1PB, IWD. JWDFIE, JTEMP

1 » JEPSR, JREFF

COMMON /MLBRF1/ KRFM1, KRFMZ, KEKC. MRFM:. NRFM. IRFM{10). KARG (4}
1 » NRFC(®), IRFC{10,B>., RRFC(2,10.B), KSYSU

COMMON #MLBRF2Z/ MRFX, MRFX, 1CND{(B.20)., RCKD{8.,20), NKEPS(ZO)
1 XEPS(50,20%, XS1G(5D,202, NRFXX, JRFAX(2,20}

,
DATA TOLE / 1-E-10 /
NRFX = ©

NRFXX = ©

IDFL = MATDIR(Y-JHAT?

IF ¢ IRF1.EG@.4 )} IDFI = 1
IbF2 = IDF1

IF ¢ 1DFi-EQ.-3 ) THEN
IDFL = &
1pFz = 2

ENUIF
D0 700 I- IDF1rJDF2

€x DEFURMATION TYPE =
IF C WRFC{ID.LE.D 2 50TO 140
NRFCX = NRFC(1)
DG 120 J= I.NRFCX
IF ¢ JRFCCI-TY.ER.I 3 60TO 140
CONTINUE
G0TC 700
140 JTMPL = IDFTYPCI-1-JMATY

JTMP2 = IDFYYF(2.1,JHAT)+JTHPI-1

JHDFL = JTHMPE

JWDF2Z = JTHP2

12

a

IF ¢ IWD.LE.D 2 THEN
JWDFL = 1
JWDFZ = 1

ENDLF

00 600 U= JWDFLl,JWDFZ
IF ( 1&R.GT.D ) THEM
JTMP1 = INDFIBC1,J.1IWD)
JTHMPZ = IWDFIB(2-J.IWD)+JTMPI-1
Cs FIBRE DIRECTION OF WORD =
IF £ NRFCK2).LE.C ) GOTOD 170
RRFCK = WRFL(2}
DO 160 K= 1-HRFCX
fF ( WOFIBRC1,J,IWD).EG.IRFC{K,2) } GOTO 170
160 CONTINUE
GoTO 400
ENDIF
170 DO 500 K= JTMF1,JTMPZ
C¥ TEMPERATURE =«
IF ¢ NRFC{3).LE.D 2 GOTO 200
NRFCX = NRFC(3)

Appendix F  (Continued)

DD 180 L= 1.NRFCX
IF { GTEMP{K.JMAT).GE.RRFC(1,L.3>-TOLE
»_ AND.DTEMF (K, JMATY .LE.RRFC{2,L,3)+TOLE > &OTOD 200
180 CONTINUE

G070 500
200 IF ¢ MRFXX.GE.MRFX 3 60TO 500
NREXX = NRFXX+1
JRFXX(L,HRFXX) = NRFX +1
NEPSR = ITEMF{K,JMAT)

po 400 L= 1,NEPSR
Cs STRAIN RATE =
IF ( NRFC(&).LE.D 2 GOTD 300
NRFCX = NRFC(&L)
DD 220 M= 1.NRFCX
1F ( DEPSR(L,K.JMAT) GE.RRFC(1.M.4)-TOLE
% AND.DEPSRCL-K,JMAT} . LE.RRFC(2,M-43+TOLE }GOTC 300
220 CONTINUE
GOTO 400
3p0 IF ( NRFX.GE.MRFX ) GOTO 400
NRFX = NRFX+1
JEPSS = 1EPSR(1,L.K,JMAT)
NEFS = 1EPSRIZ.L K, JMAT?
1S8R = IEPSR{1-MEPSR,K.JIMAT)
JEPS = LEPSR{Z,MEPSR-K,JMAT)
IF ( 1SSR.ER.1 2 THER
DO 320 M= 1,NEPS
XEPSCH-NRFX) = EPSS{JEPSS ,JMAT}
XKSIGL{M,NRFX) = EPSS(JEPSS+1,JMATI
JEPSS =JEPES+2
320 CONTINUE
ELSE
IF ¢ ISSR.EG.2 } THEK
DO 340 M=l,NEPS

XEPS (M-NRFX2 EPSS{JEPS JNAT}

KSIG(M,NRFX) = EPSS(JEFSS-JMAT)
JEPS = JEPS +1
JEPSS = JEPSS+1
340 CORTINUE
ENDIF
ENDIF

ILNDC1,NRFX} = RATDIRCL JMATY
ILNDC2ANRFXY = 1
I1F ¢ MATDIRC(P,JMAT) EQ.4 ) JCNDC(2-MRFX} = 3
ICND{2,NRFXY = ©
IF ¢ IWD.GT.0 3 ICND(3,NRFX) = WDFIBR{1,J.1WD3
RCND{4-NRFX) = DTEMFI(K,JMAT)
RCND(5,WRFX) = DEPSRIL X, JMATY
HKEPS(NRFX) = NEPS
CALL  GTEMCD (DTEMP (K, JMAT) AMATDIR(,1),PROP1C1) PROP2(13 ,MPTEMP
1 . RCND(?-NRFX)2
400 CONTIRUE
JRFXX(2,NRFXX) = NRFK
500 CONTINUT
400 CONTINUE
700 CONTINUE
RETURN
END
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Appendix F  (Continuved)
SUBRQUTINE GTSI6 (NAMMAT)

<
INTEGER HAMMAT (12)
COMMON ¢MLERF1/ KRFM1, KRFM2, KEXC, MRFM. NRFM, IRFM(10}., KARG{(4)
% , MNRFC{B), IRFC(10,B), RRFL(Z,10,83., KSYSU
COMMODN FMLBRF2/ MRFX, MRFX, ICND{B.20)., RCMD{B.2ZD), NKEP5(20)
1 +» XEPS(S50-20), XSIG(50,20), WRFXX. JRFXX(2,20)
COMMON AMLBRF3/ ICNOP(B,20), RCNDP(B,20}
COMMON /COMPLL/ ATFITLEC18), XKNAME(103, YYNAME (10}
1 » XDATR( 50,20}, YDATAC 50,20}
COMMON /LOMPL2/  PXMIN, PXMAX- PYMIN, PYMAX, ¥L1- YL1r WPLOT
1 » MNDATA. NDATAX{20). NGRAPH
COMMON /COMPLZ/ AMAT1(20), ANAMEC20). UNAME(3}
CHARACTER®S AMATL 4 ANAME - UNHAME
CHARACTER=B AMAT1X - ANAMEX
CHARACTER®S CDATA
CHARACTER®4 ATITLE, KXNAME, YYNAME
CHARACTER®4 IDATAC2Y » KSTRAC2)
EQUIVALENGE ¢ IDATAC1Y , ABATIX )
EQUIVALENCE { KSTRA(1) . ANAMEX )
[
DATA KSTRA ¢ 'STRA', 'IN =' /
c
<
<
NRFEFS = NRFL(5)
I ¢ NRFEPS.LT.1 ) GOTD 900
T
3
4
DO 210 1= 1,HRFEPS
EPS = RREC{1.1,5)
WRITE(CDATA,'CFB. 4372  EPS
READ (CDATA,'"(2A4)')  CIDATALJ),J=1,2)
4
C
4
00 150 J= 1,MRFXX
IF ¢ NPLOT.LT.20 )} G0TO 10%
WRITE (6,6108) CNAMMAT{KY (K=5,67 . KAMMAT(9)
5108 FORMAT( ' exxxr OVERFLOW xxxx 700 MANY CURVES TO PLOT ¢ 7.
1 YRS PR AN
6070 190
4
[
c
109 NPLOT = NPLOT+1
AMATICNPLOTY = AMATIX
ANAMECNPLOT} = ANAMEX
NDATAX{NPLOT} = 0
KDATA (L1, NPLOTY® D.
XDATACZ,KPLOTY= 1.
¥YDATAC].NPLOT)= O.
€
c
¢
JEPSR1= JRFXX(1rJ)
JEPSR2= IRFXX{2,4?
4
4
Appendixz F  iCentinued)
L
1F ¢ JEPSR1.LE.JEPFSRZ ) THEN
NDATA = O
4
c
[
B0 170 Ke JEPSRY,JEPSRZ
NEPS = NXEPS(K)
IF ¢ NEPS.LE-G 6OTC 170
EPS? = 0.
162 = ©.
4
[
[
Db 110 L= 1.MERS
EPS1 = EFS2
$161 = 5162
EPS2 = XEPS(L.K}
5142 = XSIG(L.K}
1F ¢ EPS1.LE.EPS .AND. £PS.LE.EPSZ ) &0 TO 130
$10 CONTINUE
t
4
c
130 NDATA = NDATA+1
XDATACNDATA,NPLDOT) = RCND(5,K)
¥YDATACNDATALNPLDT}= S1G2Z
1f { EPS1.ME.EPSZ )
SYDATA{NDATA-NPLOT)= ((5162-51€13/(EPSZ-EPS1) I (EPE-EPS1)+5161
170 CONTINUE
[
4
¢
NDATAXCNPLDTY = NDATA
IF ¢ NDATA.EQ.1 ) THEN
NDATRX(NPLOTI = O
XDATACL,NPLOT)= O,
ENDIF
ENDIF
1CKDP (1, NPLDTI= NAMMAT(9Y
1CNDP (2, NPLOT)= JCND(2,JEPSRL)
TCNDP {3, NPLOT)= ICND(3,JERSRIY
ICNDP 4, NPLOTY = 100&RNAMMAT (113+NAMMAT(12}
ICKDP{S,NPLOT}= NAMMAT(5)
c
¢
4
ICHDP(E,NPLOT)= RAMMATUS)
ICNDP(7.NPLOT)= NAMMAT(7)
ICNDP(B.NPLOTI= NAMMAT (B}
RCNDP (4-NPLOT)= RCND{4,JEPSRYD
RCNDR(6-NPLOT)= EFS
190 CONTINUE
210 CONTINUE
¢
[
¢
900 RETURN
END
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Appendix F {Continved)
SUBRDUTINE GTEMOD {TEMP.MATDIR.PRDPL.PROPZ,HPTEMP, EMDD)

INTEGER MATDIRE1C,13

REAL PROPi(4,1}, PROP2(Z,MPTEMF.4&-1)

COMMON /fMLBIDX/ JMAT. IMAT, 105, ISS, IPB- IWD- JWDFIB. JTEMP
1 ¢+ JEPSR., JREFF

EMOD = PROP1{2,JMAT)
NTMP = MATDIR(6,JMATY
IF ¢ NTHP.LT.2 D GUTD 300

DO 200 I=2,NTMP
1F ¢ TEMP.LT.PROP2(2,1-1,2,JMAT)
x,DR. TEMP.GT.PROP2(2,1 ,2,JMAT) } GOTD 200
EMD1 = PROP2CL,I-1,2,JMAT)
THP1 = PROPZ(2,1-1,2,JMAT)
EMD2 = PROP2(1,I ,2,JMAT)
THPZ = PROPZ(2,I -2.JMAT)
IF ( TMPL.EQ.THMPZ ) THEN
EMDD = EMD1

EMDD * CEMBZ-EMDLI)/C(TMP2-TMPL1)* (TEMP-TMP1)+EMD1

G0TO 300
200 CONTINUE
300 IF ( EMOD.LE.O. )
*EMDE = 1.E+50
RETURN
END

SUBRDUTINE EXUNI

COMMON /MLBRFL/ KRFM1, KRFMZ. KEXC, MRFM, NRFM, IRFM(103,. KARG(4)
1 . WNRFC(B), IRFCLiO,B}, RRFCC2,10-8}, K5YSU

COMMON /COMPL1/ ATITLE{18), XXNAME{103, YYNAME(10}
1 r XDATAC 50,202, YDATACL 50.207

CHARACTER=L ATITLE, XXWAME. YYNAME

COMMON /COMPL2/ PXMIN, PXMAX. PYMIN., PYMAX, XiL1, YLi. NPLOY
1 + WNDATA, NDATAX(ZO). NSRAFH
1F ¢ KSYSU.NFE.2 .OR. NPLOT.LE.D )} &0 TO 900

bC 200 I=1,NFLOT
NDAT = TABS (NDATAX(I)>
IF ¢ NDAT.EQ.O ) NDAT = 2

CALL EXUNI2 (KARG(1)s XDATA(1.I) rNDATX
CALL EXUNIZ (KARG(2), YDAT&{1,I}  NDAT)
200 CONTINUE

900 RETURN
END

rppendix F  {Continued)
SUBROUTINE FEXUNIZ CKDTYP, DATA ,NDATA)
¢
! DIMENSION  DATA{L

IF ¢ KOTYP.LT.1
=.0R. KOTYP.GT.10 1} &0T0 900

GDTO ¢ 110-120,130,140,150,160,170,180,190,20¢ 3}, KDTYP

[+ COEF., OF THERMAL EXPANSION
110 CONTIRUE
c0TO 900

[ YOUNG'S MODULUS
120 DD 125 1=1,NDATA
DATA(I) = Q.I101972«DATACI)
125 CONTINUE
GOTO 00

C+ SHEAR MODULUS
130 DO 135 I=l-NDATA
DATACIY = ©.101972xDATALLY
135 CONTINUE
G0TO P00

[£3 POISSON'S RATLO
CONTINUE
64T0D %00

P
r
o

L= DEFORMATION TYPE
150 ECONTINUE

GOTR 00
£
4] FIBRE DIRECTION OF WOORD
160 CONTINUE
GOTO 900
4

Cx TEMPERATURE
170 DO 175 1=1-NDATA
DATACLY = DATA(LI)-273.
175 CONTINUE
GOTD 900

tx STRAIN RATE
180 CONTINUE
G070 900

€
C* STRAIN
190 {ONTINUE
GOTO POC

t= STRESS
200 DD 205 I=1.MDATA
DATACIY = 0.101972«DATACIY
205 CONTINUE

%00 RETURN
END
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Appendix F [Continued

SUBROUTINE EXOUT CKLST,RKPLTAKFIT.IREFF)

INTEGER IREFF(1)

cOMMON /MLBFNO/ IFNC. IFNM. IFNF. IFNR

COMMON /MLBRF1/ KRFM1. KRFMZ, KEXC, MRFM- MREM, IRFM{10), KARG(&)
1 » HRFC(8), IRFCC1G.B), RRFC{2.10.B), KSYSU

COMMON /COMPL1/  ATITLECLE), XXKNAMEC1D)» YYHAME{10)
1 s YDATRC 50,200, YDATA{ 50,20

COMMON /COMPLZ/ PXMIN, FKMAX. PYMIN, PYWAX, XL1- YL1, NPLOT
1 » NDATA, NDATAX(20Y, NGRAPH

COMMON /COMPL3/  AMATLI(20). ANAMELZOY. UNAMECN)

CHARACTER®B AMATL + ANAME - UNAME

CHARACTER=*E KBLNK

CHARALTER*& ATITLE, XXMAME. YYHAME

CHARACTER=4 TITLES (6,110

CHARACTER=4 TITLEM(&-113

DATA  TITLES / 4HTHER. &HMAL . 4HEXPA, &HNSIOD, 4HN (1. 4H/K)
2 s &H  E. 4H MDD, GHULUS, 4H (MP. 4HAY ., &M

3 , &K G, &H MOD,.  GHULUS, &H (MP, 4HAY - 4H

“ . LHPDIS, &HSON', LHS RA, 4HTID « &4H(-} , &H

5 s 4HDEFQ, &HRMAT, 4HION » 4HTYPE, &H s GH

& . 4HFIBR, 4HE DI, 4HRECT. 4HION , 4HOF W. 4HOOD
7 » GHTEMP., &LHERAT. 4HURE , &HEK) . &H s &R
B - LHETRA, 4HIN Rs &HATE , &H(1/8, &4HD s 4H
¥ s HH s &H STR, &4HAIN ., 4H{-} , &H . hH
A + 4H + &K STR, 4HESS -, &H(MPA, &4H} . &H
B , &H . 4H . 4H . &R s hH . 4H ;

DATA  TITLEM s &4HTHER, 4MMAL , 4HEXPA, 4HNSID, &HN (1. 4H/CH
2 + 4H  E, 4H MOD. 4HULUS. 4K (KG, &HF/MM, &Hwsd)
3 + &H G &M MODs 4HULUS, 4K (KB, 4HF/MM, GHee2)
4 r LHPDIS, 4HSONT, 4HS RA, 4HTID . 4HE-) . &H
] - 4HDEFD, 4HRMAT, 4HIOR . &HTYPE, &H s 4H
6 . GHFIBR, 4HE DI, 4HRECT. &HIDN . &HOF W, 4HOOD
ks + GHTEMP. 4HERAT., &SHURE » &4H(L) . &H s LH
L4 - GHSTRA, 4HIN R, 4HATE ., &4H{1/5, &HY . &H
v r LH + 4H $TR, &HRIN , 4LE{-1 ,» &H -, &H
A » &Y , &K STR, 4HESS . 4H{KGF, LH/MM, LHa2}
B P s &H . &H - 4H ;A . GH /

DATA  KBLNK 7 &H /

IF € KFIT.NE.O ) CALL EXFIT

CALL MNEWPEN (2}

IF { KLST.NE.O .DR. KPLT.NE.D > NGRAPH = NGRAPH % 1

1F  NGRAPH.EQ.1 2 THEM
(1)

CALL PLOTS €0..0.)

CALL PLOT 0.-0..-32

ENDIF

J = KARG{%)

If ¢ J.LT.1 .DR. 4.&T.10 2 J = 11

1f ¢ KSYSU .ER. 2 3 6OTD 200

Appendix F (Continued)
UNIT I§ SI

Do 120 I= 1.6
XENRKE(I) = TITLES{l.J2

120 CONTINUE

J = KARG{2)
IF ¢ J.L7.1 .OR.
00 §&0 I= 1.6
YYNAMELI) = TITLES(I~,.)

J.6T. .10 ) & = 11

140 CONTINUE

DD 160 I= 1.3
UNAME{I)r KBLNK

160 CONTINUE

60 T4 300
UNIT 1% MRS
CONTINUE

Do 220 I= 1.6
XXNAME(I) = TITLEM(I.J)

220 CONTINUE

& = KAaRG(2)
IF ( J-L7.1 .0R.
DO 240 1= 1.6

YYNAMECI) = TITLEMC(I.J}

4.6T.10 3 J = 11

240 CONTINUE

DO 260 I= 1.3
UNAME{IY= KBLNK

260 CONTINUE
300 CONTINUE

If € KLST.NE.O 1} THEN

CALL EXLSTP CIREFF(12}

ENDIF
IF { KPLT.NE.O ) CALL EXGRAC IREFFC13 3
CALL WNEWPEN (12
RETURN
END
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pppendix F  (ConTinued)
SUBROUTINE EXFIT

[
COMMON /MLBFT1/ XFIT, 1EQFIT, NCDEF(16), COEF(&)s COEFOL6,16)
3 . MXY,. MXYD(EY, X¥YD(2,50.5), MXY. MKYD
COMMON /MLBRF3/ ICNDP(B.20}, R{NDP(8.203
LOMMON JCOMPL1/ ATITLEC18), XXNAMECIO}, YYNAMEC10)
1 » XDATAL 50,200, YDATAC 5D.20)
CHARACTER®L ATITLE, XXNAME., YYNAME
COMMON /COMPL2/  PXMIN. PXMAX, PYMIN, PYMAX. XL1, YL1. NPLOT
1 + MDATA, NDATAX(20). NGRAPH
LOMMON FCOMPL3/  AMAT1(20Q), ANAME{20), UNAME(D)
CHARACTER®D AMAT1 + ANAME r UNAME
CHARACTER#*E AMAT1X s AMAMEX
INTEGER IFITXY(16)
CHARACTER#4 IDATALED
EQUIVALENCE ¢ IDATACLY LAMATIX ) CIDATA(3) ANAMEX )
[
DATA IFITXY ¢ 2:1,3:2-2,1,10202/242-2,1,2,2.2 1
PLANY IDATA / 'PRE.', 'OATA'., FFITT®. 'ING ' /
c
IF { KFIT.MNE.1 > G0TD 200
CALL EXFITL
GoTD F00
200 IF { NPLOT.LE.D ) G0TD 900
IF ¢ WPLOT.LE.20} GOTO 210

WRITEC6,6208)
4208 FORMAT( * axxs OVERFLOW s=ex TOO MANY CURVES TC PLOT ° 3
NPLOT = 20
210 KPLT = NPLOT
NPLOT = NPLOT+NPLOT
JPLT1 = NPLT
JPLTZ = NPLOT
DO s5Qb l= 1,NPLT
ANAMECIPLTEZ) = ANAMEX
AMATLICIPLT2) = AMAT1X
NDATA = NDATAX(JPLTY)
IF ( NDATA.EQ.T 2 THENW
KDATAXC(JPLT2Y = @
Lo 220 J= 1.2
XDATALS A JPLT2Y = XDATACJ,JPLTLY
YOATALIAJPLT2) = YDATALJ,JPLTIL)
220 CONTINUE
DD 230 J= 1.8
ICHDPC(LI,JPLT2) = ICNDPCJ-JPLTLY
RCNDP(J-JPLT2) £ RCNDP(J,JPLT1}
23D CONTINUE
ELSE
IF { KFIT.EQ.Z2 D THEN
IF ¢ COEFC1).E@.0. .AND. CDEF(2).ER.0. } THEN
CALL EXFET2 (XBATACILJPLT1I,YDATACI-JPLTL2 NDATA, A, B2

ELSE
A & COEF{L)
B = COEF(2)
ENBIF
HDATAX(JPLTZY = -2
XDATA{1,JPLT2? = FXMIN
XDATAL2,JPLTZ} = PXMAX
XDATA{R.,JPLT2} = -9999,
KDATAC(B.JPLTEY = A
XDATAL?,JPLT2} = B

Appendix F (Continued}

De 240 Jr 1.2
YDATACS,JFLTZ) = BaXDATALJAJFLT22+44
260 CONTINUE
WRITE(&,6250)
6250 FORMATC( /f TN TXT,18%, VYT, 9N, TFITTING ,5X, "PERCENT® / 2
DO 270 J=1-NDATA
FIT = AsXDATACJ,JPLT1)+B
IF ¢ ABS tFIT) .LE.1.0E-502 THEN
ERR = YDATALJ,JPLTLY

ERR = C(YDATACJ,JPLTL}-FITX>/FIT2100,
ENDIF
WRITEC(S,6260) XDATALJ JPLTI, YOATACI,JPLT1), F1T. ERR
6260 FORMATC 1X,1FZE16.3,E13.3,0PF10.1 3
270 CONTINUE

IF ¢ KFIT.ER.3 ) THEN

CALL EXFIT3 CKDATR{1,JPLT1) YOATALL, JPLTI)  NDATAXLIPLTLS
1 SROHDPL1,JPLT1), XDATACL JPLTZ), YDATACL,JPLTZ)
2 -, NDATRXL{JIPLTZ))
WRITE(&,62502
DO 275 J=1-NDATA

IF ¢ IFITXY(IEQFITI.EQ.1 7} THEN
FIT = KDATA{J,JPLT2)

IF { ABS (FIT) .LE.1.DE-50 ) THEN
ERR = XDATACJ,JPLTL?

ERR = (XDATAC),IPLT1I-FIT)/F1Ts100.
ENDIF
ELSE
FIT = YRATACS,JPLT2)

IF ( ABS (FIT) .LE.1.QE-50 2 THEN
ERR = YDATA(J.JPLTL)
ELSE

ERR = {YDATACJLSPLTLI-FIT}/FIT+100.
ENDIF

GlF
WRITEC6-6260) XDATACJ,JPLTL), YPATALJ,JPLT1)- FIT. ERF
275 CONTINUE

ENDIF
ENDIF
JPLT2 = JPLT2-1
ANAMECJPLT2) = ANAMEC(JPLTL)
AMAT1CJPLT2) = AMATLC(JPLTL}
NDATAXCJPLTZY = NDATRX(JPLTIL)
NDATA = HDATRX{JFLTI2

IF ( NDATA.ER.Q > NDATRA = -2
DO 280 J= 1.NDATA
KDATALJ-JPLT2) = XDATACIAJPLTD)
YDATA( »JPLT2) = YDATAL{J,JPLTI)
LONTIKUE

Do 290 J= 1,B

TCRDP U, JPLT2Y = IGNDPLLILJPLTID
RCNDP(J,JPLT2) = RCMDPUJ,FPLTTD
290 CONTIHUE

28

=3

JPLT2 = JPLTZ2-1
JPLTL = JPLTI-1
500 CONTINUE
$00 RETURN
END
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Appendix F  (Continued)
SUBROUTINE EXFITY
COMMDH /MLBFTi/ %FIT, 1EGFIT, MLOEF(14}. COEFL&l. COEFO{6,16)

1 . NAY, NXYD(5), XYDC2,.5G.53. MXY, MAYD
COMNON /COMPL1/ ATITLECLBY, XXMAME(103- YYNAMEC1D)

1 r KDATAC 50.20). YDATAU 50,203
CHARACTER®& ATITLE, XXNAME, YYNAME
GOMMON /COMPL2/ PXKIN, PXMAX. PYMIN, PYMAK, XiLi, YL1. NPLOT
1 ' HNDATA, NDATAXC20}. NGRAPH
C
[
4
IF ¢ NXY.LE.C ) G070 9?00
o0 140 1=1,NKY
NDATA = NAYDRCID
IF { KDPATA.LE.O J GOTD 140
NPLOT = WPLOT+1
NDATAX(NPLOT)=—NDATA
4
<
4

DO 12¢ J=1,NDRTA
XDATACIANPLOT)e XYD(ls4,13
YDATALI NPLOT)= XYD{Z2,J,17
120 CONTINUE
140 CORTINUE

9
[
14
200 RETURN
END
SUBROUTINE EXMINX (DATA-MDI,KPLOT-NDATAX. DMIN., DMAXD
(4
DIMENSION DATA(MD1,1), NDATAK(1)
DATA DMING., DMAXO + 1.E70, -1_E70 /
[
DMIK = O.
DMAY = DO,
IF ¢ WFLDT.LE.D GOTD %00
DMIN = DMIND
DHMAX = DMAXO
4

b0 200 I= 1-NPLOT
NDATR = IABS (NDATAX(I}?
IF ( NDATA.EQ.D )} NDATA = 2
DO 100 J= 1-NDATA
DMIN = AMIN1 (DMIN-DATALS,12
DMAY = BAMAX1 (DMAX.DATALS,13)
100 CONTINUE
200 CONTINUE

[
200 RETURN
END

appendix F  {Continued)

SUBROUTINE EXF1T2 (XDATA,YDATA-NDATA, A, B
DIMENSION NDATAC1), YDATA(LY
DIMENSION AKAC2), BB(2). SE{2)
EQUIVALENCE [ RA{1}-AT ), C BB(1).B1 ), { SE(1).,SE1 ¥
EQUIVALENGE ¢ AAC2),AZ ), ¢ BBL2).,BZ ¥}, ( SE(2),5E2 2
DATA EPS /7 1.E-1D /
SEC1) = -1.
SE{2) = -1,
A2 = 0,
B2 = 0.
IF ( NDATA,LE,1 ) GOTD BD
XM = XDATAL1)
™ = YDATA(1)
DD 20 1= 2.NDATR
xn * KDATA(L)4XM
™ = YDATAIIY+YM
20 CONTINUE

4] = XMJNDATA
™ = YM/NDATA
SX = 0.

8Y = 0.

XY =

o
DO 40 I= 1.NDATA

RX = XDATACIY-XM
RY = YDATALI}~YM
SX = RNsRX+8X
5Y = RY#RY+5Y
SXY = RX*RY+EXY
40 CONTINUE
4
<
C
1F € SX.LT.EPS ) G070 &0
Bl = SXY/5%
Al = YM-BleXM
SEl = SY-BlaSXY
40 IF ¢ SY_LT.EPS J G0TO 8O0
B? = SKY/S5Y
A2 = AM-BZs¥YM
SE2 = SX-B2=SXY
[ = ABS (B2}
IF ¢ C.LT.EPS ? 607D 30
4 = B2
a2 = 1.0/C
Az = -AZiC
GOTO 100
[
<
c
80 A = 0.
B = 0.
100 T =1
IF ¢ SEC1).BT.SE(2) 2 I = 2
IF { SECIY.LT.O. 2 I =141
IF 4 I.67T.2 ) =1
B = BB
A = ARLI)
RETURK
END
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Appendix F  (Continued)

SUBROUTIME EXFIT3 (XDATAL.YDATAI,NDATAL,RCND1, XDATA., YDATA
1 « HDATAX)

DIMENSION XDATAL(1}, YDATAL(L1), RLNDL(BY., XDATAC1D~ YOATACLY
COMMON /MLBFT1/ KFIT, IEQFIT, NCOEF{16), COEFC6), COEFD(&-162
1 s NXY, NEYDIS), XYD(2.50.85). MXY, MAYD

COMMDN /MLBFT2/ NERCF(16), IEQCFLA,143

CHARACTER=S l1EQCF

COMMON /MLBRFY/ KRFM1, KREMZ, KEXC. MRFM. NRFM, IRFMC10). KARG (&)
1 . MNRFC(B)}, IRFC{10,8), RRFC(2-10-B}, KSYSU

DATA EE § 2.71828 /
DATA NXX /50 /
DATA TOLLE / 1.0E-10 /

e

CkLL EXMINX (XDATA1{1).NDATA1,1-KDATAl, XMN1, XM¥1
£ KMX1-XMN1
IF € DX.GT.TOLLE > GOT0 120
NOATAX =0
XDATA(L)= XBATAL1(I)
XDATALZ2)= XDATAIC1)
YDATAR(1)= YDATAL(1)
; YOATAC2)= YDATAL(I)
GDTD 900
120 DX
XN

DX/NAY
XMN1-DX

-

TF ¢ 1EQFIT .LT. T .OR. IEQFIT.GT.13 > GO TO 700

1F ¢ KARG(2}.ME.1D ! GOTO BOO

IF ¢ EARGG1}.EQ. 9 .AND. ¢ IERFIT.LE.13 .OR. IEQFIT.EQ.15 ) )
1 60 TO 200

IF  KARG{1).E@. B .AND. IEQFIT.GE.11 ? G0 TO ZC0

o

2DD G0TO { 210.220,230,240,250-260,270,280-290,300
» 330,320,330,340.350 3. IERFIT

an

210 N = COEF(1)+0.01
XK = COEFC2Y
HDATAX = —NPATAL
NDATA * NDATA1
PO 212 I#1-NDATA
XDATAtI}= XDATAICI)
YDATAL{LI)= {XDATACIY*xN}=XK
212 CONTINUE
GGTO SCO

oo

= 1./COEF{L}
= COEF{2}
4 = COEF(32
= COEFt4}
IF ¢ £.LE.C0. » E = RCNDLC(T)
NDATAX = -NDATA1
NDATA = NDARTAL1
DO 222 1=1-NDATA
ADATACE)= YDATAL{(I)FE-C+{YDATALIII/XK}*DVN

rppendix F  {Continved)
YDATA(IYw YDATARILLD
CONTIRUE
5070 900

22

n

a0

230 DWN = 1./LOEF(1}
¥K = CDEFCR)
§IEC = COEF(3)
E = COEF (&)
IF ¢ E.LE.O. } E = RCNDI(T)
NDATAX = ~NDATAL
RDATA = NDATHEY
DG 232 Isi-NDATA
XDATACI)I= YOATALCIJ/E+(CYDATALC(I}-SIGDY/XKI=2DVN
YDATACIYZ YODATALICI)
232 CONTINUE
G0TO %00

an

COEF(31)+0.01
COEF{2)
LOEF(3)

240 N =
-
= COEFL4)
E

XK

S1GC

E

1F ¢ E.L

EPSC S1GC/E

NDATAR ~NDATA1

NDATA = NDATR1

pO 242 Ir1,NORTA

EDATACI)= XDATAI(I2

YDATACII= C(NDATAI{1;-ERPSCIeaK)xXK+5IGC
242 CONTINUE

G0TO 200

.0. » E = RCKD1(7)

ne

30 b
L]
N
EL

COEF(13+0.01
COEFC22+0.01
COEF(33+40.01
EE®xl

EM EEwxM

NDATAX —NDATAL

NDATA =  NDATA1

DO 252 1=1-NDATA

EPSP = XDATAL(I)

XDATACI)= EPSP

YDATACI)= COEFC4)wEPSPaeN+ELXEMTSEPSP
252 CONTINUE

GOTO 900

Woawanu

nn

= 5./C0EF(1)
= CDEF{2?
516D = COEF(3)

E = CDEF(4)

IF ¢ E.LE.O. } E = RCNDYC(?)

HDATAX = -NDATAL

NDATA = NDATAL

po 262 I=1,/NDATR

xRl = 1.-C(YDATALIC(IZ— SIGD)IA

IF ¢ XX1.LE.C. ) XX1 =

XDATACIY= YDATA1CIN/FE- BVN!ALDG(KKi)

260 DUK
A
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Appendix F  (Continued)

YDATA{IY= YDATAL(I)
242 CONTINUE

GDTR 0O
4
4
270 DVM = 1./C0EF{1>
XM = CREFL12
SI16C = CDEF{2)
SI6] = COEF(3)
E = {OEFC4)
IF ¢ E.LE.G. 3 E = RCNDIC(T)
XXl = XM*SIG1
X2 = 1./(SIGL-SIGI}
NDATAX = -NDATA1
NDATA = NDATAL
DD 272 I=1,NDATA
Xx3 = YDATA1(I)YsXKZ
IF ( XA3.LE.D. ¥ KX3 = 1.
XDATACIY= YDATAL(IY/E+XKI-XMsALUGLXA3)
YDATALIY= YDATALLI
272 CONTINUE
GOTO 900
c
t
COEF{1)+0.01
-"
COEF{2)
COEF{3)
-NDATAL
NDATAZL
Do 282 1=1-KDATA
XDATALL XDATALC(IY

YOATACI)= A-BxXDATAL(l)waN
282 CONTIHUE

G0TG %00
4
2¥0 C = COEF(1)
H = COEF(2)
i = COEF{3)
§160 = COEF(4)
P = L3P
NDATAX = -KDATAL
NDATSH =  NDATR1
DO 292 1=1.NBATA
EPSP = XDATAR1CI)
XDATACI)= EPSP
YOATACI}= $IGO+CP*ERSP/ (1. +PxEPSPI+H&EPSP
292 CONTINUE
6070 900
[
C
300 K = COEF(12+0.01
N2 = N+2
' KDATRX = -NBATAL

NDATA = NBATA1
DO 304 1=1.NDATA
XDATACIY= XDATALCIY
YDATACI>= COEF(2)
£0 302 J=3-N2

Appendix F  {Continued)

YDRATACI)= YDATACI+ COEFC(I)w (XDATACL) ®# (4=2}2
302 CONTINUE
304 CONTINUE

G0TO FO0
14
4
310 N = COEF(1+0.01
A = COEFC(2)
B = COEF(3)
HDATAX = -NDATA1

RDATR = NDATAL
IF ( KARGC(1).EQ.8& ) THEN
EPSN = RCNDI (&)=l
DO 312 I=1.NDATK
XDATALI)= XDATALLD)
YOATALIY= An(l.+BeAlDG(XDATAL{I}))I=EPSN
312 CONTINUE
ELSE
EPSR = RCND1(5}
Xx1 = Aa(l.+BeALDG(EPSRY )
DO 314 I=1-MDATA
XPATACI)= XDATALC(IY
YDATACI = XK1x(XDATAIC(I) 22N}

314 CONTINUE
ENDLF ,
5070 900
¢
13
320 M = LOEF(1)+0.01
i N = COEF(2)+0.01
! x® = CDEF(3)
< = CQEF (4}
NDATAX = —NDATAL
MDATA = NDATAl
IF ¢ RARG(1).EQ.8 )  THEN
EPSN = RCND1C6) =aN

P 322 I-1,-NDATA

XDATA{1} e KDATAICI)

YOATA(L)= XK« (1. +Ls(XDATALC(IY=xM})=EFSK
322 COKTINUVE

ELSE

: EPSR = REND1(5)
: X¥1 = XKt (1.+Ce(EPSRx*M))

DO 324 T=1,MDATA

XDATALLIY= XDATALC(]I

YDATALI)= XX1x{XDATA1(I)=xN)
324 CONTINUE

ENDIF

GOTD 200

[

[

330 DVH = 1./C0EF (L)

M = COEF(1)+0.01
< = COEFt2>
H = COEF(3)
S16Y = COEF(4)
E = COEF{52
IF { E.LE.C. ) E = RCNDILT)
HSIGY = HsSIGY
NDATAX = -NDAYAZ
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Appencdix F  (Continued)
NDATA = KDATAL
IF ¢ KARG(1).E&.B ) THEN
EPS = RCHNDi(&}
XK1 = SIGY#{1.+HSIGY2EPSF)

pO 332 I=i-NDATA

EP3P = EP3-YDATALCII/E

XADATACLI?= C¥CYDATALLID/(HXEPSP+SIGY}I-1. )N
YDATACI)= YOATALCI)

332 CUNTINUE
ELSE
EPSR = RCND1t5)
AKL = SIGY/H
¥x2 = 1./(S16Y¥« (1, +(EPSR/CI¥+DYMI)
PO 334 I=isWDATA
XDATACI?= YDATAL(D}/E+XX13{YDATALC]1}*XXZ-1.2
YDATACIY= YDRTARICI}
T34 CONTLNUE
EMDIF
GOTO ¥0O0
[
4
340 XK = COEF(1}
4 = COEF(2)
NDATRY =NDATAY
NDATA = NDATAL
DO 342 1=1-MDATA
¥DATATII= XDATALCI}
YDATACII= XK+{sALQG(XDATALCIZ)
342 CONTINUE
GOTO RO0C
4
4
350 M = CREF(L)+0.01
N = CDEF(2}+0.01
XK = COEF{3Y
NOATAX = -NDATAL
NDATA #  NDATAL
IF € KARGC1:.ER.8 ) THEN
EF5H = RCND1C&)
XX1 = XEE(EPSN=x®N)
DO 352 I=1-NDATA
XDATA{IY= XDATAL(1)
YRATALIY= XK1*x(XDATAGCId=rM)
352 CONTINVE
ELSE
EPSR = RCND1(5)
LES = XK= (EPSRwxM}
DO 554 I=1,NDATA
XDATACI¥= XDATAL1(I}
¥YDATA{I}= XX1£(XDATR1{I)Z=N}
354 CONTIRUE
ENDIF
G070 900
700 WRITEC(H,6710) IEQFIT
&710 FODRMAT( 15HO» EQUATION NO.,I3.1%K IS ROT AVRAILABLE = )
GOTO 9GO0
800 WRITE(6-6E10)
6890 FORMAT( 20HO* UNMATCKE DATA AND EQUATION = ?
900 RETURK
END
Appendix F (Continued)
SUBROUTINE EXLSTP C(IREFF)
c
INTEGER IREFF(2-1)
COMMON /MLBIDX/ JMAT, IMAT. ICS. ISS. IPB. INWD. JWDFIB, JTEMP
b3 » JEPSR, JREFF
[OMMON FMLBRF1/ XRFM1. KRFMZ, KEXC, MRFM. NRFM- IRFM{10Y, KARG (&)
1 - MNRFCUB), IRFL{10,B7, RRFL(2,10-8), K5YSU
COMMON /MLBRF3/ ICHWDF(8-203, RULNDF({E-20)
COMMON /COMPLL/  ATITLE(1B). XXNAME(1C) . YYNAMECID)
1 s ADATAC 50,203, YDATAC 50.20)
cOMMOK JCOMPLZ/ PAMIN, PXMAX, PYKMIN, PYMAK, XL1» ¥lLt. HPLOT
1 s NDATA- NDATAX(20), NGRAPH
CHARALTER 1CHAR®1Z20
CHARACTER ILHA(3)=d
CHARACTER KOFTYP(3,3)s4
CHARALTER IXVSY{&,10,2) %4
CHARACTER®72 CTiTLY
CHARACTER=®4A ATITLE, XXNAME. YYNAME
CHARACTER®1 CTITL2(72}~» CBLNK
DATA CBLNK f v/
C
DATA KDFTYP / 4HCOMP,4HRESS-4HION
+ LHTENS,4HIOK &R
+ 4H o¥ reH ¢
DATA IKVSY 7 &LH THE,&HRMAL.LH EXP 4HANSI-LHON (-4H1ZKD
1 +» GHYDUN,&HG'S 4HMODU,4HLUS ,&H(MPA,4H)
2 + GH SHEs&HAR M,4HODUL,4HUS {-&HMPA) ,&H
3 s &H POI.4HSSON,4H'S R,GHATIO&H (=), 4H
& s 12=4H
H s &R Ts4HEMPE - 4HRATU,&4HRE (,&HK) réH
& r 4H  ST4HRRIN-4H RAT,4HE (1,4H/S) -4H
7 r &R +4H STR,GHAIN ,&4H{-)} ~4H r&kH
& + &H s4HSTRE,SGHES (,4HMPAY -4H riH
9 s 4H THE-GHRMAL,&4H EXP.4HANSL 4HON (,4H1/CY
A r 4H Er4H MOD,HHULUS,4H (KGA4HF /MM GHERZD
B s 4H Gr4H MDD, AHULUS,&H (KRG, LHF /MM, 4H¥ %23
[ s 4H POI-4HSSON,&H'S R,4HRTIO.&H (-),4K
o v 12=4H
E . A4 To4HEMPE-4HRATU,&HRE (-4HCDY  r4H
F , &H  ST,4HRAIN,&4H RAT.4HE (1-4H/E} (4H
G s BH rhH STRAGHAIN ,4HU-) »4H 24H
H s &H  STr4HRESS-4H (KG-4HF/MM, 4H®22),4H I
[
Cx PLOT MATERIAL DATA =
<
s TITLE =
CALL PLOT (0.,0.,6686)
CALL NEWPEN (1)
WRITECCTITLL," (1BA&Y ">y (ATITLE(I)-1=1,18B3
READ (CTITLL,"{72A1)'> (CTITLZC(I) . I=1,723
pt 500 I=1.NPLOT
CALL SYMBOL ¢ 5.0.190.-3..'TABLE - Te0.-13)
JK = 73
DD 100 IK=2.72
4K = JK-1
If ¢ CTITL2(JK).EQ.CBLNK} GOTO 100
CALL SYMBOL (50.,190.,3.,CTITLZ2{(1),0.-4K)
&0TO 110
100 CONTINUE
110 CONTINUE
1
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Appendix F {Continued)

XX = 0.0
Yy = 180.0
<
X = KX+45.0
Y = YY-4.0
CALL SYHBOL (X rYs3.0,"MATERIALY/G.0-8)
CALL SYMBOL (X+39.0-¥,3.0.V(CURVE NO.'-0.0-102
X = X469.0
R1 =1
CALL NUMBER ¢X.Y.32.0.RI.0.0.-1}
IF ¢ I.GE.10 } X = X + 3.0
CALL STMBOL (%+3.0.¥,3.0,)',0.0.13
¥y -
[
NDATA = IABS (NDATAX(I))
XF ¢ XDATAC9,1)_ER.-9999.0 .AND. NDATA.EG.2 ) THEN
X = KX+i4.0
Y = Y¥- 7.0
CALL SYMBOL (X-Y,3.0,'FITTING EY LINEAR REGRESSION',0.0,28}
Y = Y-5.0
CALL SYMBOL (X, Y,3.0.° ¥ = Ax X+ B ',0.0,18)
¥ = ¥-5.0
CALL S$YMBOL (X,Y.3,0." Az '.0.0.7)
WRITECICHAR,'"(1PE10.3)") X¥DATAC7,]2
READ (JCHAR-"(3R&437 Y {ICHACI =103y
CALL SYMBOL (X+21.0-Y.3.0,.I1CHAC1),0.0,103
¥ = ¥-5.0
i CALL SYMBOL (X.Y.3.0.' B = '.0.0.7)
WRITECICHAR,f(1PE10.3)') XDATA(S. 1)
! READ (ILHAR.'(3A4)"' 3 CICHALJS 2, dxta3)
CALL SYMBOL {X+21.G,¥,3.0,ICHAC1).0.0.18)
Y =Y
ELSE
| c
IF ¢ NDATAXCII.GT.C } THEN
X = XX+14.0
¥ = YY¥- 7.0
CALL SYMBOL ¢X,Y,3.0,"NAME:'-0.0,5)
X1 = ¥+1E,0
TALL STMBOL (X1,¥,3.0,1(NDP(5.1).0.0-167
c
JRF = ICNDP(&r1)/100
NRF = 1CNDP(4,I)-100sJRF
IF ¢ NRF.LE.Q J GOTOD 160
X2 = ¥474.0
CALL SYMBOL {X2,Y,3.0,'REFERENCES: -0.0-112
X2 = ¥+310.0
oD 155 J=1,.NRF
CALL SYMBOL {XZ,Y.3.0-lREFF{1,JRF2,0.0,8)
¥z = X2+27.0
JRF = JRF+1
15% CONTINUE
t
<
160 Y = Y-5.0
CALL SYMBOL {X-Y,3.0,'HC.',0.0.3)
K1 = JCNDP{1,I>
CALL HNUMBER {X+1i8.0.Y,3.0,R1,0.0,~1)
YY = ¥
C
Appendix F ({Continued)
[
X = XR+10.0
Y = ¥YY- &.0
IF ¢ KARG{3).E¢.5 .OR. KARG(3}.EQ@.& } THEN
x1 = K+haO
¥i = ¥-5.0
K w= ICNBPL2-1)
CALL SYMBOL (X1-Y1.3.0-'DEFORMATION TYPE'+0.0,18)
X2 = X+61.0
CALL SYMBOL (X2,-Y1,3.0,XDFTYP{1,-K},0.0,12)
X2 = K+61.0
CALL  PLOT (R+9B.0,Y1-2.0.3)
CALL  PLDT 9.3 #¥Y1-2.0-2)
1
<
IF € 1WD.G6T.0 2} THEX
Y1 = Y1-7.0
CALL SYMBROL C(¥1.¥1.5.0,°FIBRE DIRECTION'.,0.0-15)
CALL SYMBOL (X2,Y1.3.0-ICNDP(3,1),0.0-4%
CALL PLODT (X+98.0,-¥1-2.0.32
CALL FLDT (X S¥1-2.0.2)
EMDIF
T
c
¥l = ¥1-7.0
CALL SYMBOL X1 #¥1,3.6, "TEMPERATURE (K2 ',0.0,15)
CALL NUMBER (X2+3.0-%¥1,3.0.RONGP(4/I2,0.0-2)
CALL PLOT (X+58.0,Y1-2.0,3)
LALL  PLDT (X f¥1-2.0,2)
[
c
Y3 = ¥1-7.0
IF ( KARG(3>,E€@.3 2 THEN
wRITE(ICHAR,'{1PE1Q.32"} RCRDP5-1)
CALL SYMBOL €X1.Y1.3.0.'STRAIK RATE (1/5)'.0.D,17)
ELSE
WRITELICHAR, ' {1PE1C .32} RCNDP (A1)
CALL SYMBOL {(X1.Y1,3.0,'STRAIK (-)',0.0-10)
ENDIF
READ [ICHAR, " (5A&)" ] (ICHAL ) rdm1032
CALL SYMBOL (X%2,Y1,3,0-ICHA{12,0.0,10)
c
c
Yy = Yi-2.0
¥1 = X+98.0
X2 = X+57.0
C
<
CALL  PLOT (X ,YY.3)
CALL  PLOT (X1-.YY. 2}
CALL PLBT  (X1,¥ .2}
CALL PLDT X Y 227
CALL PLOT (X ,¥V.2)
CALL PLDT  (K2,YY¥.3)
CALL PLOT (X2:Y 27
ENDIF
ENDILF
ERDIF
3
[
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Appendix F {Cont lnued)
Y e YY- 4.0
X = KX+10.0
X3 = X — 4.0
pO 350 J=1.NDATA.3D

Jd * J+29
1F ¢ JJ.GT.NDATA ) JJ = KDATA
xx1 & XXZ+ 4.0
Ax2 = KX1+57.0
XX3 = KX2457.0
X7 = XX1+ 2.0
Y7 =Y - &_25
c
| 4
! Do 230 K=1.2
: K¥5 = XKARG(K)
£82 = 2.5
; IF ¢ KVS.EG.1 ) £§Z = 2.2
1 CALL SYMBDL (XT/VY,CSZ;]XVSY().KVS,KSYSU):u.D:ZL)
i X7 = KT+57.0
230 CONTINUE
4
[4
Y2 =Y - &.0
Y1 = ¥2 - 0.5
%1 = KX1+17.5
Xz = KNZ+1F.5
t
1
DG 310 K=J,Jd
Y1 = Y1-4.0
WRITECICHAR, (1PE1D.3373 XDATALK, I
READ (ICHAR,'{3JK&)’ 3 CICHALLY »L=l 3D
CALL SYMBOL (X1.Y1,2.5-I1CHACI),0.0,10)
WRITECICHAR. " C1PE10.3) ') YOATACK-L1D
READ CICHAR, " (3A43" H CICHACL} »L=1.3)

CALL SYMBOL (X2.Y1,2.5,JCHAC1).,0.0.10)
310 CONTINUE

4
¥4 = 71-2.0
CALL PLOT (¢3S YRR TR
caLL PLDT (AXZ.Y1,2)
CALL PLOT OXX3.Y #27
CALL PLDT  OXX1.Y .23
LALL  PLOT  {XX1.Y1.2)
CALL  PLOT  (KX2,Y1,3)
CALL PLOT  (XXZ,Y »2)
GALL PLOT  (X¥1,-Y2,33
CALL PLOT {ANTLY2- 20
350 CONTIKUE
<
call PLOT (300.,0.,-3)
4 3
CALL PLOT 0.,0.,7772
CALL PLOT  (D.,0.,666)
CALL  PLOT  (0.-0..B88)
500 COHTINUE
4
RETURK
END
Appendizx F {Continued)}
SUBRDUTINE EXBRA(IREFF)
4
INTEGER IREFF(2.1)
[
LOMMCN /MLBRF3/ ICNDP(E,20), RCNDF(B,20)
COMMON /MLERF1/ KRFM1, KRFM2, KEXC, MRFM, NRFM. IRFM{1D}, KARG(&)
1 -~ NRFL(BY. IRFC(10.8), RRFC(2,10,B)- KSYSU
COMMON FCOMPL1/ ATITLEC18), XXNAMEC10)- YYNAME(10)
1 « XDATAC 50,203, YDATAC 50,20}
COMMDN /COMPLZ/ FXMINs PXMAX, PYMIN, PYMAX, KL1r Yil. NPLOT
s MNDATA, WDATAX(20), NGRAPH
¢
CHARACTER=72 ETITLL
CHARALTER®4 ATITLE, XXNAME, YYNAME
CHARACTER=1 CTITLZ(72), CBLNXK
c
DATA CBLNK FEL
DATA XBOX. YBOX 7 300.. 210. /
[
T
c
IF ¢ KRPLOT.LE.O } aT0 %00
<
Ls BOX »
4
CALL NEWPEN {17
ARDKX = XBOX-20.
ABST = -20.
<
<
€
CALL PLOT (B.,0.,666)
CALL PLOT (XBST»-5.0,3)
CALL PLOT (XBOXX,—5.0.2)
CALL PLOT (XBOXX-¥YBOX-2)
CALL PLOT (XBST -YBOX-2}
TAaLL PLOT (XBST ,-5.0.,2)
caLL PLOT  (D..0..3
CALL HEWPER (1)
[
i TITLE =
3
CALL SYMBOL ( 10.0,B.,3.,'FI1G. - Te0.,1D)
WRITECCTITLI-" (1844 ") (ATITLE(I? 1=1,18)
READ (LTITLI,'{72A%>') (CTITL2(1}, 1=1,722
€
c
C
d = 73
00 220 L=2,72

J = J=2
IF ¢ CTITL2¢J).EQ.CBLNK) GOTO 220
CALL  SYMBOL (50.,8,,3.,CTITLZL1D,0.-d)
GOTO 3200
220 CONTINUE

AN Eal

300 CORTINUE
b = 50.0

— ‘75) —_
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Appendix F {Continued)

Y = 0.0
1 =1
CALL SYMBOL (X.Y,3.0.'MATERIAL NAME:',D.0.14)
x1 = X+45.0
CALL SYMBDL (X1.¥,3.0,ICNDPCS,I),0.0-162
[
[
C
JRF = ICNDP(4.137100
NRF = ILNDP(4,1)-100%JRF
[
<
4
X2 = X+74.0
CALL SYMBOL (X2,Y,3.Q,'MATERIAL KO.:',0.8-13)
RI = ICNDP(1.1I2
CALL MUMBER (X%2+42.0,Y,-3.0,RI.0.0--1)
<
¢
4
1F ¢ NRF.LE.O D GOT0 160
%2 = X+143.0
taLL SYMBOL (X2,Y,3.0,-"REFERENCE ND.:',0.0.34)
c
4
4

Xz = ¥+188.0
DO 15F Jr1-WRF
CALL SYMBDL (X2.Y,3.0,IREFF(3,JRF2,0.0-8)
X2 = X2+20.0
JRF = JRF+1
155 CONTINUE
160 CONTINUE

4
C» PLOT CURVES =
[

CALL CURVE

4

¢
CALL PLOT (30g,-0.,-3)

c

4 %3]
CALL FLDT CO..0,.777)
CALL PLODT {0.,s0.-668)
CALL FLOT . 0. 882D

[

4

[

<

900 RETURN

END

Appendiz F (Continued)

SUBROUTINE CURVE
L T e T L R L R R et Sl E L i bbbt bbb

FLOTTING PROGRAM

INFUT DATA
ATITLE (18) £ HEADING (MAX. 72 CHARS.Y
XTITLE (10} TITLE OF X-AXIS <{MAX. 40 CHARS.)
YTITLE (103 TITLE OF Y-AXIS (MAX. 40 CHARS.)

1FARM FARM. =1 LINEAR, =2 SMODTHING
PXMIN-PAMAY USER DEFINED MIN. AND MAX. VALUE OF K-AXIE
IF PXMIN=PYXMAX=D.0 THEN AUTOMATIC SCALE.
PYMIN-PYMAX = USER DEFIMED MIN. AND MAX. WALUE OF Y-AXIS
IF PYKIN=PYMAX=0.0 THEN AUTOMATIC SCALE.
NPLOT NUM. DF PLOTTING CURVE/GRAPH (MAX. 2D
HDATA NUM. OF PLOTTING DATA/CURVE (MAX. 10002

XDATA C(NDATAY
YDATA (NDATAY

XDATA OF 1-ST CURVE
¥DATA OF 15T CURVE
XDATA (NDATA} KDATA OF 2-ND CURVE
YDATA (NDATA} YDATA OF 2-ND CURVE
END OR IF YOU WANT NEXT GRAFH THEN REPEAT FROM ATITLE DATA.

[N ERR]

e P e T T T P T T PN PP PR VL PRI AL LR L LR R LSS S el s bt

ApMAMAROORANROPRPNORHOO

COMMON FMLBR¥1/ KRFM1l, KRFM2. KEXC, MRFM, NRFM, IRFM(10). KARG (&)
1 » NRFC(8), IRFCC1D.8), RRFC(Z-10,8), KSYSU

COMMON /MLBPLL/ 1AXESC2), KMESH, KCVNAM, JCUNAMI20). IJCVNAMIS,200
CHARACTER®S 1LVNAM

COMMOK JCOMPLIZ ATITLECLI8),XXNAME{10)  YYNAME (103
x +XDATA{ 50,207 ,.YDATAC 50,20}

CHARACTER®S ATITLE, XXNAME. YYNAME

COMMON FCOMPLZ/ PXMIN,FXMAX-PYMIN,PYMAX X1, YL1-NPLOT NDATA

1 +NDATAX (2D, MNGRAPH

COMMEN /COMPL3/ AMAT1(203-ANAME(20) (UKAME(3)

CHARALTER®E AMATL + KNAME » UNAME

COMMON /MAL/ MALPHR

CHARACTER22 CNUH1{Z0}

DATA CNUMT 7' 17,' 27,' 31,% 4',% 5's' §7," 77,7 &', §','107,

1 ECRPRF FAFREE AP PAPLE S APAE - LFRS FAFRE - AV AL L 1N

Caxwsarsxs  PLOT INITIAL WALUE SET
1PARM=1

c

C..+FLOT INITIAL SET

C...PLOT NODE SYMBOL

XX1 = 178.5

YY1 = 182.0

bh 100 I=i,NPLOT

YYz = ¥yl - ¢I-12w¢5.0

FPHNl= T+0.005

IF ¢ ! .GE. 10 } GO TO %0

CALL NUMBER{¥X1-2.0,Y¥2,2.4,-FPN1 sG.0--13

G0 TG PS5

CONTINUE

CALL NUMBER(XX1-3.5,YY2,2.4-FPN1 20.0r-13

CONTINYUE

JCUME JCWNAMCIY

IF { JONN_EG.D ) THEN

CALL SYMBOL(XXi+ 5.0,YY2,2.4/ANAMECI),D.0, 8)

CALL SYMBOL (XX1+30.0,YY2,Z.4,AMAT1(I} 0.0, &)
ELSE

bl

o

<

v

J— ii() —

5
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Appendix F  [Continued)
XX = XX1+3.D
CALL SYMBOLIXK,YYZ2,2.4,ICVNAM{L-]2,0.0,20)

100 TONTINUE
c
C...SET INSIDE BOX ORIGIN
[

CALL PLOT(35.0,.30.0--37
CALL PLOTC D.O., 0.0- 3}
CALL PLOTC 0.0, YL, 2}
CALL FLDYC %L1, Yi1, 22
CALL FLOTC XL1ir §.0- 20
CALL PLOTC 0.0, 0.0, 23
IF ¢ KMESH.NE.G 3 THEK
1F IAXES(23,Eu.0 3 THEM
CALL NEWPENC(1]
XxXL1=XL1
Do 150 I=1.7
| YYHEIT® 20.0 » FLDAT(I)
1F ¢ I.6T.6 ) XXXL1=140.0
CALL PLOT{ ©.Gr YYHEIT. 3 )

1F ¢ KMESH.EQ@.3 2 THEN

CALL DASHP ¢ XXXLi. YYHEIT. 1.1 3
ELSE

1F ¢ XMESH.ER.2 D THEN

CALL PLOT ¢ XXXL1- YYHEIT, 2 )

ENDIF
ENDIF
150 COKTINUE
ENDIF
IF ( IAXES(1).EQ.C0 ) THENK

¥YYL1=YL]

DD 200 1=1.%

XKWITH= 2C¢.0 = FLOATCI

! IF ¢ I.BT.7 ¥ ¥YYLi=120.0
CALL PLOYU XXWITH, 0.0, 3 )

1F ¢ KMESH.ER.1 ) THEW
CALL DASHP [ KXWITH, YYYL1, 1.1
LSE
' IF ¢ KMESH,ER.? ) THER
i CALL PLOT ¢ XXWITH. ¥YYLY, 2
; ENDIF
' ENDIF
200 CONTINUE
ENDIF
ENDIF

CALL NEWPEN (1)

VEs L3

VY= YLi

Co.oPLOT TITLE

YTPNUMCc-20.0

IFC NALPHA.ER.4 )} YTPNUM=-22.5

IF( NALPHALEQ.3 ) YTPNUM=-25.0

IFC NALPHA_EQ.& ) YTPNUM=-27.5

CALL SYMBOLC 60.0,-13.0,3.0-XXNAME O 203
CPLOTLI0L(2)

CALL SYMBOLCYTPNUK.YL1+E.,3.0,YYNAME, Q. 242

: [
i Co..MIN. MY,
4

Appencix F [Continued)
DO 450 I=1.NPLOT
! IF C(NDATAXLI) NE. 1) s0TG 450
NDATAX{I) = 2
ADATALZ2,I) = %DATAL1-I = 1.01
YDATALZ,13 = YOATAUL, 1D
450 CONTINUE

4
4
t
IF {PAMIN_NE.0.O .OR.PXMAX.NZ.0.0} G0TD  S00
CALL EXMINX(XTATAC1,13, S0 NFLDTSNPATAXLL1}, PXMIN, PEMAX)
500 CONTINUE
IF {PYMIN.NE.0.0Q .OR._PYMAX.NE.D.0) GO0TOD &00
CALL EXMINXCYDATACL,1), 50-NPLDT-NDATAK(I), PYMIN, PYMAX)
4
C...DEFAULT YMWIN = ©.0
<
| 1IF (PYMIN.GE.O.D) PYMIN = 0.0
i 400 CONTINUE
| FLDT AXIS
: A-AXIE

IF ¢ 1AXESC(I).EQ.0 7 THEN

DX1 = (PAMAX-PXMIK) /5.0

CALL AXFUN1{DX1,50X-IS5UFX)

DX = SDX*5.0/VX

PAMAXL & PXMIN + SDX*5.0

PAMINL = PXMIN

CALL PLTAX2(1 VX PXMINI PXMAX1.SDX,1SUFXD

IF ¢ IAXESC(1).ER.1 ) THEN
CALL PLTAXL(1,VX PEMIN.PXMAX, PXMIN1, FXMAX1)

bx = (PEMAX1-PXMINL) FVX
CALL PLTLGVC KDATACL,%1Y , SO-NPLOT.NDATRX(1})
ENDIF
ENDIF
c
... Y-AXIE
c
1F € IAXES(2).E@.0 2 THEW
IF (PYMIN_GE.C.D) G0 7O &50
TYM1 = —FYMIN
DYl = PYMAK/3.O

1F «DY1.LT.TYHM1D CALL AXFUNLCTYM1,SDY,ISUFY)
IF (DY1.GE.TYM1) CALL AKFLUNICDY1 »SDY-ISUFY)
PYMAK] = SDY*3.0
PYMINL = -5DY
&0 TD 660
450 CONTIRUE
DY1 = {PYMAX-FYMIN} /4.0
CALL AXFUN1C(DY1-SDY.ISUFY)
PYMAXL = PYMIN + 5DY*4.0
PYMINL = PYMIN
H 660 CONTINUE
. RY = SDY®4_0/VY
. CALL PLTAXR(2,VY PYMINI,PYMAX1.,SDY,1BUFY)
ELS
IF ¢ IAXESCZ).EQ.1 ) THEK
CALL PLTAXLCZ,VY,PYMIN,PYMAX, PYMINLI, PYMAX1)
pY = (PYMAXI1-PYHIN1)FVY

j— 8]‘ j—
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Appendix F  (Continued)
CALL PLTLGV( YDATA{1-1) » 50-NPLOT-NDATAK(1)]
EN

ENDIF
c
C...PLCT CURVE
C

o0 BOQ I=1.NPLOT
NDATA = IABS C(NDATAXC{IX)
IF(NDATA.EQ_O) 50 TO 480
XDATACNDATA+L,I3=PXMIN]
RDATACHNDATR+2, 13 =0X
YDATRACNDATA+1,1)=PYMINYL
YDATACNDATA+2,1}=DY
G0 TO 690
&BC CONTINUE
3
... CONSTANT VALUE
4
ADATAL1,1) » PXMIR1
XDATACZ,1) = PXMAX]
XDATACS,1) = PXMIN1
KDATACL,2) = DX
YDATA(I,1) = PYMINI
YDATAC4,I) = DY
NDATA = 2
590 CONTINUE
4
€ (51
4
IFC ¢ NDATAX(ID.GE.O _AND. KARG(4).6T.0 )
¥ OR. ¢ NDATAXCID.LT.O .ANP. KRRG(L)_NE.O )
#_OR.C NDATA .EQ.2 .AND. XDATA(9.I)_EQ.-999%. )
* THEN
CALL NEWPEN(Z2
CALL LINECKDATAC1, 11 ¥YDATACL, L) HDATA, 1,05 10MY)
CALL NEWPEN(1)
TTHP1=NDATA/&
TTHFZ=TTHPL/NFLOT
DO 700 KRK=1-NDATA,2
TX=(XDATH (KKK, 12 -XDATRC(NDATA+1, 1D}/ XDATACHDATA+2, 1)
TY=({YDATACKKK I} —YDATACNDATA+1,I2 ) /YDATACNDATASZ, 1Y
CALL SYMBOL(TX,TY,2.0,CHUMLCT)-0.,2)
700 CONTINUE

[ -3
[
ELSE
CAL] MEWPEN(Z)
tALL LINE(XDATACI, 1) YDATA(1, 12 NDATA 1,-1,1)
CALL NEWPEMW(1)
ENDIF
800 COMTINUE
F000 CONTINUE

c
G...RESET ORIGIN
4

CALL PLOTK-35.0,-30.0,-3)
RETURN
END

Appendix F (Continued}

SUBRDUTINE AXFUN1(DX1,SDXrISUFX)
Clsltlttttll!l!'l!‘l’“t‘t‘l!s'l‘lttrttttllll!!lxll"ltlttttlllllIlllllll
c
4 AXIS FUNCTION (RODUNP N#3OsaISUFX 2

4
CETE R R AR AR A AR IR R VIR TR RN RN RRRRI NS A ESERE RN NERERNRIERAT I S Y

TX = ALOGLOC(DX1>

1F (TX.LT.0.0) TR » TX-1.0
XS = IFIXCTXO

ISUFX = KX1

5%1 = FLOAT(KX1)

F = DK1/(10.0xaKX1Y

4
€...DX1 = FriQ#»KX1 ( 1<4= F <10 )
4

IF C(F.GT.5.02 GO0 7O 1GO
IF (F.GT.4.07 GO TO 200
IF (F.GT.3.0) GO TD 300
IF (F.GT.2.0) G0 TO 400
IF (F.GT.1.Q) G0 TQ 500

4

c

4
SDX = 10.0%s5X1
RETURN

4

[4

4

100 COKTINYUE

EPX £ J0.0¥x(5X1+1.0)
RETURN

[

4

<

200 CONTINUE
SDX = 5.0%10.0=w#5XE
RETURN

noo

kL]

=4

CONTINUE
SDX = 4.0x10.0x%x5X1
RETURN

ano

400 CONTINUE
5DX = 3.0%10.0xs5X1
RETURN

o

50

a

CONTINUE

SDX = 2.0%10.0w#35X%
RETURN

END
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Appendix F (Continued)

SUBROUTINE PLTAX2{INY,ALEN,KMIN-XMAX 5D, ISUF)
P e T e L L P L e R L L bt e bt bbbt

c PLDT AXIS ¢ ORIGIN={0.0,0.0) )
c
[ INPUT
[ Xy =1 XAXIS / =2 YMAIS
[ ALEN = LENGTH OF AXIS
[ XHMIN = MIN. OF AKIS
< XMAX = MAX. DF AXIS
< E37) =
C 1SUF = 10.0x3 ISUF
<
& .
r_ttllll!l!!l‘lt'lll‘ltttltll!l!l!l'!l’l‘!t“‘t!’!l!ll!ll!‘t‘llttts:ttttll
COMMON FHRAL/ NALPHA
1X1 = LSUF
KX1 = ISUF
KX2 = K¥1-2
[
c
[
IF (KX1.EQ.0) EX2 = KX1
1F (KX1.EQ,1} KXz = KX1 - 1
c
c..
c
DELX = SD
1F (IXKY.EQ,2) &OTO 400
4
4
4

Dh = ALEN/S.0
pg 100 Iri,20
Te=DAw]
IF (TX.GE.RLENY 507D 100
CALL PLOTC(TX,1.0.3)
CALL PLOT(TX,-1.,0.2}
500 COMTINLE

X X1

DC 200 I=1,20
T=DAx(1-13}-3._0

TY==5.0

IF ¢ Tk GT-ALENY coT0 200
THeXMIN+ DELXs(I-1)

IF (I¥1.LE.-2) TH=TH*10 . x5 (~1%12

CALL NUMBER(TX,TY,3.0,TH 0.0, 1}
200 CONTINUE

L
4
1
IF (IX1.6T.-2) GOT0 300
CALL SYMBOLC ALEN #10.,-5.0-3.0.°(X10 1%.0.0.7)
TN=1X1
CALL NUMBERC ALEN +10.+12.,-3.0,2.0,TK,0.0.-1]
4
CPLOTLIOOLY

Appendix F {Continued)

4
300 CONTINUE
&0TO 700

406 CONTINUE
4
C...PLOT Y-RKILS
[

DA = ALEN/4.0
DC SO0 I=1.20
TY=DAx1
IF tTY.GE.ALEN) &0TO 500
ALl PLOT(-1.0-TY.32
CALL PLOTC 1.,0-7Y.2)
500 CONTINUE

¢
4
[
MHENUM=NALPHA
IFCNALPHA.ER.0) MMNUM=Z
YPNUMB=~15.0
IF(NALPHA.EG.3) YPNUMB=-17.0
IF(NALPHA_ER.4} YPNUMB=-1%.5
IECNALPHA.ER.5) YPNUMB=-22.5
1FC(NALFPHA.EQ.&) YPNUMBx=-25.0
(4
3
[
pO 600 1=1,20
Tim-12.0
TY=DA¥{I-13-1.0
1F (7Y J.GT_ALEN) GOTC 600

THeXMIN+ DELX*(I-12
TK = TN*10.0 ®x(-KX2)
ChLL NUMBERCTX,TY,3.0,TH-0.D,-1)
&0 TD 00
550 COMTINUE

4
C...PLDT ¥.%X
[

CALL NUMBERCYPNUME, TY 3.0,TN-O.C,HMNUM 3
800 CONTINUE

1F (KXZ.EQ@. 0O) GOTD 700
CALL SYMBOL(-20.0, ALEN +3.0,3.0,7¢X10 J',0.0,7
TH=KX2

CALL NUMBER( -8,0, ALEN +5.0,2.0,TN-0.0,-1)
4
£PLOT2QC1)
4

7oo CONTIWUE

WRITE(S0.40002
WRITELS0,4010) IXY ALEN-XMIN.XMAX
WRITE(50-6020) 1%9,DELX,DRAKX1/KXZ

6000 FORMATC'Q', " FE¥ PLOTAX CHECK LIST ¥¥¥ ty
6010 FORMATC' '.*' IXY¥=',12,3%X,"ALEN="'»F10.3, 3%, "MIN="-E12.4,

1 3%, TMAX=',E12.4)
4020 FORMATL' ' Ix,'IX1='-15,3X,"DELX=".
£12.4,3%,08=",E12.4, ' KX1='.I5,.' KX2=',15)
RETURN
END
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Appendix F  [Continued)
SUBROUTINE FLTAXL (KXY AXLEM-XMIN,XMAX, XMIN1, XMAX1

4
COMMON /COMPLZ/ PXMIN. PXMAX, PYMIH, PYMAX, ¥XLi. YL1, WPLDT
1 » NDATA, NDATAX(ZD}, WNGRAPH
COMMON /MLBPL1/ I1AKES(2), KMESH, KCVNAM, JCUNAM(20), ICVNAMCS,20)
CHARALTER 4 ICUNAM
c
DATA XXL1, YYLL /7 140., 120. /
DATA EPSO 7 1.E-S0 1
4
cx Lt
IF ( ¥MIK.GE.1.0 3 THEK
A = ALDG10 CXMIN}
LSE
IF ¢ XMIKR.LE.EPSD ) THEN
LA =0
ELSE
LA = ALDG10 {1.0/XMIM)
LA = —CLA+1)
ENDIF
ENDIF
T LB
IF { AMAX.GE-1.0 ) THEN
LB = ALOG10 (XMAX}
T = 10.%sLB
D = XMAX-D
IF ¢ D.GT.EPSO » LB = LB + 1
ELSE
LB = ALOG10 (1.0FXMAX)
LB = -LB
ENDIF
4
XMIN1 = LA
XMAX1 = LB
X0 = XMAXL-XMIN1
IF ¢ XD.LE.EPSO ) GOTD §00
xp = AXLEN/XD
L = LA-1
N = tB-L
N4
GOTO € 10G,200 ), KXY
Cw ¥ AXIS
100 ¥ = TL1
D0 140 Iei N
L = L+]
] =L
10 = 10.#%L
XN = (X-XMIN1>sXD
cALL  PLOT (XN, 1.0-3
CALL PLOT  (XN,~1.0,2
CALL SYMBOL (XN-4.5,-5.5,3.0,'10",0., 2}
CPLOTIO(1Y
CALL NUMBER (XN P-2.5,2.0.% #0..-12
[
IF ¢ I.E@.1 .OR. I.EQ.N ) 6D 70 110
‘IF  KMESH.NE.O } HEK
1F ¢ XN,GT.XXL1 2> ¥ = YyLl
CALL PLOT  (XN,¥,3)
IF ¢ KMESH.EQ.1 ) CALL DASHP ( XN, 0.0, 1.1 )
IF { KMESH.EQ.2 3 CALL PLOT ( XK, 0.0 2
: Appendix F (Continued}
i ENDIF
! 110 IF ¢ [.GE.N D GOTD 140
Do 120 Jmg,9
x4 = J¥X10
XX = (ALDG1D (XJ3 -XMINL)eXD
CALL PLOT  (XK,1.0,3)
cALL PLDT  (XX.D.0.2}
120 CONTINVE
140 CONTINUE
<
IF { KMESH.NE.O 3 THEN
CALL PLOT  (XXLi,YL1,3)
IF ¢ KMESH.ER.1) CALL DASHP C XXL1. YYL1, 1.1
IF ¢ KMESH.E@.2) CALL PLOT C XXL1, ¥¥lLi, &}
ENDIF
60TC $00
[ Y AXIS
200 X = XLt
DO 240 I=1,K
L = L+
¥ =1
Yig = 1D.wal
LAR = IABS (L}
AR = LAA
NA = ALOGL0 (AR+D.1) +5.
IF { L.LT.C > KA = WA + 1
4
XN = -NA®2.0-B.5
H = (Y-XMIN1Y®XD
CALL PLDT  C 1.0,¥N,s3)
CALL PLDT  (-1.0,YN 22
CALL SYMBOL CKN SYN-2.0,3.0,7101,0., 23
CPLOT1D(I2
CALL KHUMBER C(XN+&.5,YK 42.0-%  rO..-1)
4
IF ¢ 1.E@.1 .0R. 1.EQ.K ) GO0 TO 210
If { KMESH.NE.O } THEN
IF ¢ YN.GT.YYL1 > X = ¥XL3
CALL PLOT  (XsYH,3)
IF € KMESH.ER.1 ) CALL DASHF { 0.0, YN, 1.1
IF ¢ KMESH.ER.Z ) CALL PLOT (0.0, YR, 2 2
ENDLF
210 IF ( I.GE.N ) GOTD 24D
bc 220 J=2.9
\f = JrY10
1l = (ALBG1O CYJ) —XMIR1)*XD
CALL PLDT  (1.G,YY,3}
CALL PLOT  €0.D.YY.22
220 CONTINUE
246 CONTINUE
[
IF ¢ XKMESH.NE.O THEN
CALL PLDT  (XL1,¥Y¥L1,3)
IF ¢ KMESH.E@.1) CALL DASHP ( XXL1r YYil, 1.1
IF ¢ KMESH.EW.2? CALL PLOT € XXil, YYLI, 2
ENDIF
4
200 RETURN
END
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Lppendix F {Continued}

SUBROUTIME PLTLGY ( PDATA +MPD-NPLOT, NDATAPY
DIMENSICH POATACMPD. 1), NDATAPIL)
IF ¢ WPLOT.LE.Q D GDTD %00
BG 200 I=1,NPLOY
KDATA * 1&BS (NDATAPC1))
1F ¢ NDATA.EG.D > NDATA = 2
Do 150 J=1,NDATA
IF ¢ POATACJI-I}.LE.D. ) THEW
POATACI,1)= 0.

ELSE
PDATACJ,13= ALDG10 (PDATACLJ,IDD

END

150 CONTINUE

200 {ONTINUE

go0 RETURN
END

SUBRDUTINE DTLIST(LUL,LU2Y
DIMENSION IAL20)
REWIND LUI
N = 1
L= 51
1% 1F ¢ L -LE. 50 } &0 ¥O 30
20 WRITE(LUZ.2)
WRITE(LUZ2,.3) ( 1, I=1-8
WRITE(LUZ &)

L =1
30 READCLUI,1,END=50) ( TACId,[=1,20 )
WRITE{LUZ-5) NoC 1ACI2,1=1,.20 2PN

IF ¢ L .ME. 50 ) G0 FQ &0
WRITEC(LUZ -6
WRITE{LUZ,10) € I, I=1.8 )
WRITELLUZ,?)
40 L = L + 1
N=HK+1
G0 TO 1%
CONTINUE
WRITECLUR2,&)
WRITEC(LU2,10) ¢ I, I=%.8B 2
MRITECLUZ B>
WRITE(LU2,%> LU1
REWIND LU1
FORMATC 20A4 )
FORMATC 1H1, 7/, 50X« ' INPUT DATA ECHO ' / 2
FORMAT( 16Xr 'DATA ', &%, 80 9%, 11 3 )
FORMAT( 34X, *SE@. ND.', 3¥, B('-—--5--==0")r /)
FORMAT ! 16X, 4. SKr 2084, 2X, 14 )
FORMAT{ LHO, 24Xs B{'~—=-5~---0') )}
FORMAT (1HG, 30X, 's = % CONTINUE » x =’ 1}
FORMAT(1HG» 30X, "+ * * INPUT DATA END x & =!
FORMAT(1HO,30X-"% x % INFUT DATA FROM FILE NO. =7.I3," = » %' )
FORMAT( 25X, B(PX.11)> 3}
FORMAT (1HO2
RETURN
END

5
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Appendix G Data Library

DATA 1 2 3 4
TEG- NOD. —=—-5—-==0—— = 5= === -5====0~- == Qe—re5-
1 MAT alIsCioze’ 1001,0-0,0-0-1
2 0. e. 0. 0.
3 REF 1 R-7!
4 B5R 293.-Crr1
5 +1.E-2.10,0.01 223..0.02 379.,0.05 &11.,0.11 717..0.16 767.0,
& 0.22 794.,0.29 B40.,0.36 841.,0.51 536.-0.69 B57.0
7 *
B MAT  'S45C' 1002,0,0,0.0,1
9 G. G. o. 0.
10 REF 2 *R-24','R-23"
11 SSR  293..7..3
12 6.3E-4, 9,0.003 374,. D.00F 349,, 0.03  S25.., 0.D49 &10.,
13 0.095 71i.., 0.14 757., 0.1B TB4.r O.22 780.-
14 .26 T4
15 4 . 2E+Z-10-D.0061 S5¥1., 0.0096 ¥0C., ¢.0154 659.- O.03 F95..
16 0.049 B61.. 0.0%5 938., Q.14 955., 018 Fhd.s
17 .22 903., 0.25 818B.
18 41.5E+3,10.0.0061 S591..0.0115 1100., 0.0185% 726.- D.030 EO5..
19 ¢.049 BB4., 9.095 97i., 0.14 1002., ©.18 0,
20 0.22 P4b., 0.26 815.
21 *
2z MAT 'STEEL" 1003,0,.0.0-0.2
23 C. Q. c. 0.
24 REF 1 'R-3&"'
25 COM °'C 0.14, 51 ©.20, MN 0.4%- P O.00B, 5 0.013, Nl 0.04&4 '
26 S8R 293.,C..5
27 2.0E-4., 4.,0.002 1B1., 0.1 430., 0.2 526.. 0.3 593,
28 5_0E-3,14,0,002 181.- 0.02 22B., 0.04 291., 0.06 34%.. C.0B 389..
2% Q.10 427., 0.12 456., D.14 4B1., 0.18 500., O0.18 3515._,
30 0.20 52%.., G.25 55B.. D.30 573., 0.35 583,
31 3.0E-1.14,0.002 241., 0.02 2B&., 0.04 336., 0.06 3B85., Q.08 A25..
32 0,10 45B., 0.12 4B83., 0.14 506., 0.16 529., 0.1B 545..
33 .20 563.. 0.25 593., 0,30 612., 0.35 625.
34 4.3 » 4,0.002 310., 0.1 4B2.. D.20 570., 0.3 6434,
33 3.7E+2.14,.0.002 431., 0.02 448., 0.04 489., 0.D& &98., 0.08 507..
13 0.10 525,, 0.12 544., 0,14 555.- 0.16 572.. 0.18 584.-
37 Q.20 599.r 0.25 627.. 0.3D &47., 0.35F 666.
38 S8R 293.,7-.45
39 1.0E-3, 3,0.002 22B., 0.1 40%.. 0.2 499.
&0 1.2E-2,11.0.002 23B., ©.02 263., D.04 317.., 0.06 354, D.DB 3BY..
L1 0.40 &12., 0.12 &436., D.14 455., D.14 &73,. O.18 4%2..
42 a.20 500,
43 1.0E-1,11-0.002 232., 0.02 299., O.04L 350., 0.04 3B5.. D.GB 419..
L4 0.10 &44., 0,12 466., D.14 483., 0.18 &98., 0,18 S0%..
45 0.20 5z2.
“b 1.2 s 3,0.002 294, 0.1 49F., 0.2 537
57 4.1E42,10,0.002 414., ©.02 44B.. D.04 48&6., 0.06 4B83., C.0B 478.,
48 0.10 515., ©.12 530., D.14 541.. 0.16 551.. D.1B 555.
&7 *
50 MAT *STEEL® 1004,0-0,0,0,3
T - ] —0=~--5——m=Dmm=r§——+—O===sFmmme Qe msf o= === 5 === - D ——— 5= -=0
1 2 3 4 6 7 B
Appendix G (Continued)
DATA 1 2 3 L 5 & 7 B
SEQ. WO, =+=-5--—-0-——+Gmm==f=m—=§mm==f-mm-5=e=nfumm=f=m=wlmne=§mm==fmrr=fm =m0 --—=5-=-—0
51 a0. ©. 0. 0.
52 REF 1 'R-36"
53 cOM  'C 0.14, S1 0.20. MN D.4%. F 0,005, 5 0.013, N1 D.0O&L'
5& SSR 373..T..3
55 1.0E-3- 1,0.002 1%9&.
36 1.2 s 1,0.002 273,
37 1.1E+2- 1,.0.002 342.
2] SER LT3.sTs45
5% 1.0E-3. 1.0.002 206.
&0 1.2E~2, 1,0.002 195,
41 1.0E-1, 1,0.D02 3B5.
6z i.2 s 1,0.002 226.
43 1.1E+42. 1.0.002 2F4.
17 SS5R2 195.,0.+3:35
&5 0.002, 0.05, 010, 0.15, 0.20Q
1. 5.0E-3, 5, 238. 373. &B1, 537. 578,
67 3.08~1, 5. 327, 42%. 502. 556. 595,
&8 3.7E+2, 5, 521, S555. 5%i. &21. 447,
4 =
70 MAT "STEEL" 1005,0:,040,0,3
71 0. - 0. Q.
72 REF 1 '"R-52"
7= LOM 'C 0.32, S1 0.24, MN 0.62, 5 0.037, P 0.025 7 PRESSURE TEST MACHINE!'
Th ES5R  189.,Cr-r1
73 1.0E-6s 6.0.002 344., 0.015 3BE., 0.D2 430.. 0.025 467..
78 G.03 &4%¥.-. 0.035 528.
77 SR 232.-C.-1
7e 1.DE~6, 7,0.002 310.r 0.01 32B.. C.015 3&C., 0.02 396..
7% 0.025 433.- 0.03 46D., 0,035 485,
80 5SR  C2BE..C-r1
BI 1.0E-4, 7,0.002 276., D.01 298., 0,015 335., 0.02 367.r
B2 Q.025%5 399., 0.03 &428., 0.035 452,
a3 z
B4 MAT 'STEEL’ 1006,0,9-0.0.3
as 0. o. a. c.
8é REF 1 "R-52"
az oM 'C B.32. §1 0.24s HN 0,62, 5 0.037, P 0.025 : FALL’®
BE S5k 189..0,.2
B 266. .~ 1,0.0802 827.
PO 350. .~ 1.0.002 B2Y.
91 S5R  232.--C..3%
92 260. » 1.0.0C2 717.
@3 380. - 1,0.002 723,
94 470. + 1,0.0QR2 737.
95 S5k  2BB.sC..3
b4 440, - 1.0.002 4340
o7 570. ~ 1,0.002 641,
8 470. . 1.,0,002 &48.
%9 *
100 MAT "STEEL' 1007.,0,0,0,0.12
B e el B T (LR Bl b bt Tl b=k e
1 2z 3 < 5 & 7 8
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Appendix G (Continued)

DATA 1 ? 3 4 5 L3 7 ]
SEQ. NO. e meBeeefm===§-—--f--—~5e—m=Qur==§=—=-Q====5-==-0
101 o, Q. . [
ice REF 1 TR-53"
103 cOK *C 0.24- S50 O.07- MN 0.72, 5 0.02, P 0.03, MWD D.D1&7
104 §SR 293.,C,07
105 1.0E-i, B8,0.002 256.,0.002 244,, 0.01 24%., 0.02 305.- 0.03 350.,
06 G.04 3BS.. 0,05 412., 0.06 437.
107 135. » 1,0.002 &95.
108 455. + 1,0.03 5353,
109 474, - 1,0.04 580,
110 &B83. ., 1.,0.02 545,
113 Bsb. . 1-0.01 552,
112 Sik. . 1s0.D111 540,
113 *
114 MAT “STEEL” i00B,0-0,0,0,1
115 0. 0. 0. 0.
118 REF 1 TR-55"
117 COM rC C.19. MM O.6. P D.013, § 0.01i7"
118 SS5R  2%3..Csed
119 I_BE~4, 6,0.002 224., D.02 251.. 0.04 324., 0.08 415.- 0.12 465~
120 ¢.18 503,
121 1.56-2, 4,0.002 243,. 0.04 339., D.0B 430,, 0.12 483.
122 &4.3E-%, 4.0.002 308.. 0.04 383., D.0B 4B81,, 0.12 542.
123 3_BE+Z, 4,0,002 518.. 0.02 520.- 0,04 574., 0.08 624.r 0.12 662.»
124 0.16 485.
125 *
124 MAT TSTEEL' 1009,0.0,0-0-1
127 G. o. o. .
128 REF 1 TR-56"
129 Co% 'C 0.20. MN D.73, F 0.020, § 0,01B"
130 SSRZ 2P3-,Crr 2,7
131 0.01r 0,02, 0.03, 0.04, 0.05, D-06, D.07
132 1.0E-&, 7. 203. 260. 318. 351, 379. 405. 424,
133 0. , 7. 494, 465 4B1. SO7. 539, 561, 576.
134 *
i35 MAT 5541 1010,0.0,6,0,5
136 0. 0. 0. o.
137 REF 1 tR-B&'
138 COM  'KANAZAWA UNIVERSITY TEST DATA'
139 $§R2 293..C,-10-20
140 £.01+0.02-0.05,0.04,0.05,0,06-0.07,0.06,0.06,0.10,
141 0.11,0.32-0.13,0.16,0.15,0.16,0.17,0.18,0.1%,0.20
142 2 .0E-4,20, 259, 276. 31E. 350. 376, 395. 415. 43D, 447, 45é..
143 L&7. 47B. LB9. 498, S08. 512. 522. 527. 53i. 539,
144 2.0£-3,20, 270. 27B. 319, 353. 378. 402. 424. 43§, 459, 470..
145 4B1. 493. 505, S1i. 525. 532. $39. S43. 547, 557.
146 2.0FE-2.20, 298, 295, 221. 360. 392, 413. é31. 453, 46E. LBO..
iL7 i93. 504. 5i4. 525, 534. 542. 550. 559, 566. 570.
148 Z.0E-1,20, 319. 212. 330. 366. 400. %24. &350, L47. 481, L¥6..
149 $10. 321. 531. 542. 550. 561, 5&67. 575. 5B0. 386,
150 1.1 .20, 366. 363. 343, 371 3IPB. 421. 443, LéL, 4Bé. 500.-
B Rl St wQemm=Gr e mfim === e === =~ 5—~= == —f~===0ro—=5-=——0
1 I3 5 & 7 &
Appendix G (Continued)
DATA 1 2 3 - 5 & 7 )
SEG. NO. --——5————o--—‘5---—0----5--«~o~»--s--——0--—-5—--—u--v-5----n—---s--w»0~---5----o
151 512. 527. 53&. 545. 553, 561, 567. 574, 578, 585,
ise 1.4 ,20, 392. 352. 356. 386. 416. 44&. 470. 48%. 506. 525..
153 546. 555, 547, 576. 585. §591. 600, s02. S08. &0F.
154 1s5. F12, 665, bhG. 416, 427. 44&. L65. 4B7. 509. 52C. 576..
155 537. 541
156 280, (iS5, &459. 455, 474, 493, 519. 5I5. 531, 5646. 578, 600.,
157 610. 62B. 637. 639, 64D.
158 420. »933- 4BB. &71. 494. 513, 536. 556. 574, S587. &03. 613..
159 622. 632. £31.
160 sp0. .20, 470, &79. 497. 522, 542. 562. 573. 5B8. 600. &12..
161 423, 432, 640, 64B. 664. 676, 676, T12. 720. 727.
162 SSR2Z 473.,C--4-20
163 9.61,£.02,0.03,0.04-0.05-0.06,0.07.0.08,0,09.,0.10.
164 9.11,0.12,0.13,0,%46-0.15,0.36,0.37,0,18,0.1%,0.20
165 2 1E~6,13., 242. 296. 354. 590. 410. 435, 451. &71. &4F1. 504.,
166 515. S52B. 537.
167 4.2E-2,16. 251. 262. 292. 325. 345. 360. 37%¥. 3F0. 40O0. S12..
148 421. 431. 434, 440. h4b. 44B.
169 ¢.63 .20, 241. PEL, 314. 33%. 3éé. 3B1. 397. 410. 422. 434,
170 443, 449. 456. 465, 472. 4BO. 483. 4¥1, S00. 500.
171 400. +12. 368. 381. 413, 439, 4&85. 4B4. 502, 522. 538, 555..
172 565. 579.
173 ESR2 373.,C-+4,14
174 0.01,0.02,0.03,0.04,0.05-0.06-0.07.0.08,0.09.0.10,
175 0.11,0.22,0.13-0-14
176 2.1£-4,13, 268. 299, 339, 364. 3I90. L0B. 42h. &3B. 453, &é2..
177 473. 4B3. 490,
iTH 4.26-2,14, 272. 2B&. 324. 357, 3B1. £02. 417. 431, 45, 457.
179 462. LT4. 48B3, 495,
180 0.63 ,13, 297. 36B. 415. &4b. 470. 492, 511. 522. 531, 547.s
181 556. 567. S69.
182 370. 11, 409, 422. 437. L67. 4BB, 507. 526. 543. 562. 568..
1B3 576
184 SSR2 273-r0rs4,15
185 0.01+0.02.0.0%,0.046,0.05,0.06,0.07,0.08,0.0¢,0.10~
186 0.11,0,32,0.13,0.14,0.15
187 2.1E-4,14, 242. 259. 295. 32B. 348. 371, IPL. 404 L1B. £27..
188 44D, 445. &56. 459.
18% 4.2E-2.13, 331. 315, 35D. 3B2. 423, 441, 468. 4BL. 500. 519.r
190 527. 547, 555.
191 G.63 .15, 305. 298. I22. 355. 382 309, 426, LAl &£3F. 471
192 48B4, 493, 499. 309. 509.
193 300, .15, 487. 484. 509, 52B. S46. 568. 583, 575. 600. 639..
194 649, 659, 664. E77. &TE.
195 SSR2 223..C-r4,17
194 0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.0%-0.10.
197 ©.11,0.22-0.13,0.14,0.15,0.16,0.17
178 2 .DE-4,15. Z67. 276. 316. 351. 383, L0S. 423, 441, 454. 488.s
1ve 4B5. 493, 506, 521. 536,
200 4. 1E-2,14s 303. 304. 341, 375. 404. 431, 4359, &49. &4BB. 507.
R S e it EE T LR et Rttt e ~Q-~m=§-=-=Q-=~=§----0
1 H 3 4 6 7 &
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Appendix G (Continued)
PATA 1 FH 3 4 5 & 7 E
SEB. KD. ---—0----5--»-O--——S——--D-v»-E-——-D——--5~---O----5-—*~0-—-—5—--v0"---5-———0
201 519, 530. 543. 565,
207 0.64 17+ 33B, 337. 343, 371, 39F. 427. L4?. 4é2. 483, 501.-
203 SQB. 51F. S3F. S4B. 563. 571, 5B7.
204 230, ,lks 624. 595. 595. 604, 629. 649. 664, 705. 7i0. 722..
205 732. F4l. P4B. TL9.
206 ®
207 MAT  *§35C° 1011,0-0.0,0-1
208 Q. 0. Q. o.
209 REF 1 'R-B&"'
210 COM  "KANAZAWA UNIVERSITY TEST DATAY
211 S5R2 293..L--10.20
212 D.OifO.DE:O.DBrO.06:0.05-0.“6:0.0710.0510.09—0.104
213 0.1110.1219.1310.1&;0.15-0.16.0.1710.18:0.i?;O.ZD
214 2.1E-64,20, 2BB, 347. 408. 451, 4B5. 514. 537. 552. 571. 5B6..
215 600G, 609. 623. &33. 640. 645. 657. £62. S69. &75.
216 2.1E-3,20, 293. 34B. &13. 454, 4P4. 521, 546, 563. SBD. S5P8.-
217 £10. 820. 634. 662, 651. 659. 64B. 686. 6B7. 69C.
z18 2_1E-2.20. 305, 360. 424. 466. 505. 537, 540, 579. 5¢8. 413.-
219 678, G3B. £48. B61. S6B. 6TL. 4B4. 695, 700, T07.
220 2.iE-1,20- 334. 3B5. &437. 4BB. 523, 554. 581. £02. &20. 835.,
221 550. 640. 670. 479, 6%0. 697. 703. 7iz. 718. 7Z3.
c22 1.0 L4724 416. H03. 44B. 495. 534, 543, 593. 615, 634. 847.-
223 664, 672. GB2. 6F1. 696, &98. TO4.
224 1.2 .20, 435. 412. 445. 4¥6. 537, 571. 604, 819, 439, &353.-
225 £72. 6B0. 691. 700. 70%. 715, 722. T28. 730. 733X,
226 13. i3, 427, AL5. 4B, 529, 568. 602. 640. 655. &76. &BB. s
227 699. ?14. T24.
228 200, 13, 524. 535. Se8. 816, 640. 642. 67E. &BY. TOO. 720,
229 738, 749. 753.
230 <06, +15. 554, 562. 5B1. 618. 446. 670. GBT. TOS. ¥23. TID..
231 745. T61. TT?. TFLL T9R.
232 430. .20, 536. S52. S9B. 630. 657. 683, 696. 721. 735. 752..
233 760. 771. 784, 7HS. B23. 841. 843. B34, a58. B&F.
234 *
235 MAT  TS45CT 1012,0-0-040.5
236 0. Q. c. .
237 REF 1 TR-867
238 COM  "KANAZAWA UNIVERSITY TEST DATA'
239 $5R2 293.-C, 010,20
240 0.01,0.02,6.03,0.04,0,05,0.06,0.07,0.08,0.09,0.10,
241 6.14,0.12,0-13,0.14,0.15,0.16,0.17,0.18,0.19-0.20
242 2.1E-4,20, 353. 402. L&1. S05. 539. 564. 588, L0B, 822. 637..
243 552, 642, 67L. 6B2. 691, 696. TDE. Ti5. 725, 730,
244 2.1E-3,20, 353. 402, &70. 515. 554. 578. 603, &22. 637, &52.,
245 671. 6B1. 696, 7D&. 715. 725. 7B0. 74D. TH0. 7&0.
246 2.1E-2.20, 372. 417. 48O, 524. 564. S5PB. 617. 637. 657. 671..
247 &BZ. 696. 711. 720. 725. T35. 745. T30, V&0, V&9,
. 248 2_1E-1.20. 362, &31. 495. 544, 578. 613. 837. 657. 671, £91..
! 249 706. 715. 725. ¥3%. 745. 750. 7&0. F&%. 774, TBL.
i 250 0.¢9 .15, 461. L&1. 490. §59. BTVB. 60E. &37. 657, 676. 691..,
1 P Rt B Bt ek il
' 1 z 3 4
i
hppendiz G {Continued)
DATA 1 4 3 4 H & 7 B
SEG. ND. =—==5====0=~==§rs==0====fo=—=O-—r=F-==-0= ——srOmm==§e—= === =§r——=0-+-=§-===0
' 251 706. 720. 730. 73I5. TFi3.
752 1.3 1B, 470. 451. 519, 559. 5¢B. &37. 666. 6B6&. 706. V23.-
253 . 735, 750. T6D. Ve9. FT4. TBL., THY. TR4.
} 254 13. 11, 490. SOO0. 519, S@B. 637, 665. £94. 715. 725. T35..
i 255 745.
i 256 150. .10, &08. 58B. 603. 642. 6B&. 706, 725. 7I5. 784, TTL.
257 300. .14, 59B. 5BB. 6ZT. 666, &95, T25. 750. 774, BO4. 823
258 B33. 843. B47, B52.
259 400. +20- 58B. GOB, 637. 676. 7i1l. 735. 760. 779. 79B. B13..
260 g28. B37. BS3. 882Z. B2, FDOZ. $07. i1, $21. 921.
261 SSR2 473..C, k15
ELT 0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.10~
263 0.11,8.12,0.13,0.14,0.15
264 2.4E-4-11, 304, 382. &46. 4B5. S19. 549. 56B. 383, 598. 617..
285 627 .
2466 4.1E-2492, 31h. 372. 421. &1, 495. 519, 534. 549, 573. S7A..
267 588. 597.
268 0.62 .15, 343. IP2. 441, 4BO. 8510, 529. 349, 564, 578 5¥F..
269 &0E. 617. 626. 632. &37.
270 340. 4 9, 420. &41. 4RD. 539, 5Y8B. 603, 627. 447, 657,
271 $5RZ 373..C.-4,14
: 272 2.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1C,
! 273 0.11,0.12.0.13,0.14
274 2.1E-4,13, 343, 392. 441. 4BO. 515. 539. 55¢. 573 593. 603..
275 613. £27. é32.
| 276 4.2E-2.12, 353. 402. 461, 508. 53%. 568. 5BA. 60B. 617, 632.
; 277 64L2. 652.
: 278 0.63 -14, 363. 392. 451. 490. 519. 549. 568. 58B. 605. 622.»
279 632, 642, d4b. 650,
280 250. s 7. 510. 529. 57B. 613. &57. &B1. 696.
281 §SR2 273.-Csréd-13
z3z 0.01,0.02,0.03.0.04,0,05,0.06,0.07,0.08,0.09,0.10,
283 0.11,0,12,0.13,0.14,0.15
284 2.1E-4,12. 343. 363, 417, 480. 505. $29. 5354. 56B. 583. 59B..
Z85 617. 632,
286 L.2E-2,14, &02. 397, &470. 524. 583, 398. 827. £32. 676, 696,
zB7 T06. 723. TEO. T50.
F4:1:3 0.63 +15- 343, 363. 417. 436. 4%5. 515. 539. 584, $73. S5BB..
28% 603, 613, 622. 827. 627.
290 180, .1t. 637. 603, S22. &57. 696, T25. 745 755, Te9. TT9..
291 T84,
ese SSRZ 223.,Csr4/16
H 293 D.Uloﬂ.DZ;D.DSr0.0&-0.05:0.06;0.07:3.08:0.0?:0.10:
! 296 0.11,0.12.0.13,0.14,0.15,0.16
: z95 2.2E-4-14, 343. 392, 451. 490. 529, 559. 57B. 603. 613. &17..
288 £37. 657. &6b. 671,
297 4. 3E-2.10, 353. 392, 451. 500. 539. 568, SBB. &17. 627. 647.
298 0.65 16, 412. 4D7. 461. 515. 554. 583. 60B. 637. £52. 671.-
299 691, 701. 7il. 725. 735, 740,
300 110, .0, 755. T40. 764. F74, 7BA. B13. B28. $33. B3I5. B3E.
- Rl e B e e I T el iiatel  Ielield ettt ettt
1 2 3 - 5 L] 7 B
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JAERI-Data/Code 97-049

Appendix G (Continued)
DATA 1
SE@. NO. —-—=5§-===Q-~—=5====
301 *
302 MAT '5355C° 1013,0,0-0-0-1
303 0. 0. 0. Q.
304 REF 1 'R-84'
305 COM  'KANAZAWA UNIVERSITY TEST DATA'
306 S5RZ 293..L,,10.20
307 0.01-0.02,0.03,0.04,0.05,0.06,0.07,0.08,0,09,0.10,
308 0.11,0.12,0.13,0-14,0.15,0.16,0.17,0.18,0.19,0.20
3ce 2.0E-4,18. 372. 470. 539. 59¢3. 637. 671. 696. 715. 730. 745.»
310 755. 76%. 7B&. 794, B04. BOP. B1B. 823.
311 2.0E-3,18- 373. &71. 544. 603. 647, &76. 704, TS5, 74O0. 755..
312 770. 779. 794, BO4. B13. B23. 828. B3I,
313 2.0E-2,20, 358. 436. 524. 5BB. 642. 676, 711. 730. 750. 769.-
314 789, 79y, 80%. BiE. B28. B3B. B4B. B53. B62. BoZ.
315 2.0E-1,20, 4D2. Las. S5EP. 598. 652. 696. 720. 750, T&P. TBL..
314 79%. 813. B23. B33, B48. B53, B&2. 8Y2. B77. 8B2.
317 0.9% ,13, 470. 490, 55%. 813. 86Z. TC&. 725. 750. TT4. VBP.-
318 804. B13. 823.
319 1.3 F17, 490. 4BO. S8B. 647, £96. 735. T&4L. 7L, 813. B23..
320 8L3. 842. BY2. BFY,. 882. 8BZ. BBY.
321 16.5 .+ 9, 510. §SB. 627. £B&. 725. 76L. TBb. 794, 794,
Iz2 140. - 9. 627. 637, 6B&. T40. TPE, TR £0¢. BIB. EBiB.
323 260. ,17- 637. 647, 6B6. 735. 774, BOL. B28. B5B. B&T. BY7 ..,
324 887, B%2.
325 350. .18, 656. &76. T25. 774, 813, 833. B38. BB7. 907. 92i..
3zé S41. 940. 97C. PE5. $90. 1000 1005 1010
327 E]
328 MAT "STEEL' 1100,6-6:0,0.0
3% 17.1E-6» 211400., B1600., 0,293
330 12.1E-6 293., 12.1E-6 373.. 12.FE-é 475., 13.BE-& 673.,
33 14 ,.5E-6 873, 14.6E-6 1073,
b XT3 192000, 294.1, 191000, 366.3, 158000, L77 .4, 17BCO0. 5BB.é&+
333 162000, 69%.7. 106000. £10.8
334 H
335 MAT  *SUS30Z’ 2001,0,0.,0.0.3
336 C. 0. 0. o
337 REF 1 ‘R-1"
338 §SR 273.,0,-3
339 4.0E-1, 1,C.6% 513.
340 2.0E+1, 1,0.69 535.
346l 2_0E+2, 1.0.69 596.
342 SSR 473.,C-.3
343 4.0E=-1- 1,0.69 345,
344 7.0 s 1,0.6% 353,
345 6.0E+1, 1,0.69 373,
346 5SR 673..Cs46
347 4. 0E-1, 1-0.69 237,
348 1.6 s 1-0.6% 245,
249 7.0 s 1,0.69 256
350 2.0E+1, 1,0.6% 286.
Appendix G ({Continued)
DATA 1 2 3 % 5 & 7 ]
SER. NO. e mQem e Semmmm = S == @mm—=§mm == 0= === §me —e Q=== = § === === §—==—D-==-5----0
351 6.0E+1, 1-0.69 290.
352 2,0f+2, 1.0.6% 309,
353 *
384 MAT  'SUS3037 2002.0-0,0.0.1
355 0. o. c. 0.
356 REF 1 fR-1"
357 S5k 273.0/T,.9
358 1,2E42, br 0.41 1047,, O.44 1198., ©0.45 1156.- D.46 1283,
a5% 2.6E+2, 1, 0.46 112%.
360 2.7E42, 2. D.43 1105.. 0.44 1145.
361 4.5E+2, 1, D.47 1240.
3462 4.6E+2, 1. O.45 1156,
383 L. 7E+2, 1, D.4¢ 3190,
364 6.8E+2, 1, 0,47 1185,
365 &_9E+2, 1. 0.4& 1191,
366 9.1E+2, 2, 0.45 1292., 0.48 1210.
3&7 3
368 ®AT  TSUE3DL” 2003.,0,0-.0.0.10
369 Q. 0. Q. 0.
370 REF 1 TR-17
71 SS5RZ 294-+C,.8:3
a7z 0.01, 0.02, 0.04
373 1.0E-4, 3, 255. 293. 359.
374 1.0E-1, 3. 307. 34B, 41L&,
373 i.0 . 3. 3%4. 372, 434,
378 1.0E+1, 3. 3&5. 410, 472,
377 1.0E+2, F, 403, 4&32. 3510,
378 3I98.1 » 3. 441, 483. 53B.
379 ¢30.96, 3, 44L)1. 483, 53B.
380 1.0E+3, 3. 441. 4B3. 538,
381 SER  2%4.-T,.3 .
E1-3 4.0E-5, 3, D.54 994., 0.57 956., 0.62 1000.
383 4.15E-5.,4, 0.57 1032., 0.59 1037., 0.&0 1033.. 0.62 1CZ2.
384 4.0E-4r 1, 0.30 E6OC.
385 S§R  Jéb.rsT.r2
386 4.2E-5- 1, D47 TF47,
387 4.5E-4, 1, D.L7 TO6.
358 S8R 373..T.02
IB® L4 2E-5. 1, D47 TLT,
390 4. 5E~4, 1, 0.&7 T06.
391 SSR 475..T7,.2
392 4.BE-3, 1r D.34 590.
393 5.0E-4, 1, 0,38 3583,
394 SSR L77..Ts02
195 4,BE-5, 1, CG.34 580,
36 5.0F~4, 1, 0.3 583.
397 SSR 533..7..3
398 4.7E-5, 2, 0.36 555.. 0.39% 404.
399 4L _6E-4s 1. 0.3% 5BI1.
40Q 4.6E-3, 1, 0.38 5a5.
——--5----0----5f*--ﬂ—-——5----0--775—-——0-—--5---vﬂ-—--5-———0—---5-***U-~--5'———0
1 2 3 4 5 L] 7 8
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DATA
SER., KO.

401
“02
403
406
&05
406
407
408
409
430
411
412
413
414
415
4lt
L37
418
419
420
421
422
423
424
425
L34
ag?
428
429
430
451
432
433
434
435
436
437
438
439
440
L4
L4 2
443
Ld &y
445
Lbd
L4?
448
L9
450

DATA
S$EQ. WO.
451
452
453
454
455
a56
457
458
L59
460
461
L62
EY-23
L1-1
465
466
467
“46B
469
470
471
&72
473
474
475
476
477
478
479
4LEQ
481
4B2
4BT
LBL
4ES
4LEB6
487
488
La®
490
491
492
493
A54
L9535
LYE
497
98
499
500

JAERI-Data/Code 97-049

Appendix G [Continued)
i 2 z 4 5 & 7 [
[ B it Tt RO EEE ST L e bl ARt s Rt ittt ettt Sl
S5R  5B9..T..2
§.9E-5, 1, 0.33 604,
4.7E-5, 1, 0.35 é1&.
S5R  623--%r-1
4. 7E-4, 1, 0.36 461,
S8R F00.,Trr35
6.0E-5, 1. 0.32 590.
4.BE-5, 1, 0.33 595,
4.6E-5- 1, 0.38 605,
4.6E-6. 1, 0.Z8 574,
L.6E-3, 1, D.38 550,
*
MAT TSUS31&KH' 2004,0,0-0,0,2
0. 0. 0. ¢,
REF 1 "R-1"
S8R 295.,T.-1
2.0E-5, 4, 0.35 B4&0., 0.37 912., 0.39 923.., 0.40 ©@iB.
SSR  371..T7-.%
Z.0E-5, 1, 0.34 T&7.
x
MAT  'SUS304T 2005.0,0,0,0,1
0. C. . oL
REF 1 TR-45"
COM 'C 0.05, SI D.4B, MM 1.B3, P 0.040, S 0.006- NI $.10. CR 1B.4Q'
SSR 300.sCsrl
§_.5E+3, 6, 0.01B &456., 0,030 519., 0.047 58D., 0.08% 631.-
0.086 &£73., D.10B 722.
®
MAT 'RAISIZ1sL" 2006,0,0,0.0.1
0. . o. C.
REF 1 TR-3'
SER2 293..T,r4.7
0.02- 0.05, D.30, 0.15, ©0.20, 0.30, 0.40
I.0E-3, 7. 3B1. 445, 541. 625. 703. B4Al. 953,
12. . b- 517. 567. 647, 72l. T90. B9
36. , 6s S&T. 629. TOB. TY0., B&3. TeT.
360. . 5, &04. 66%. 757. B&2, 911,
x
MAT  ‘SUS304LT 2007.0,8,0-0.1
Q. o, D. 0.
REF 1 'R-7"
85R  293.,C-r1
+1.E-2- 9, 0.01 63.., 0.02 150.. D.05 483,, 0.11 B8%6..,
0.36 B7B., 0.22 938.. 0.29 108D., 0.36 1190.,
0.43 12310.
*
MAT  *5UB304° 2008,0,0,0-0-8
o. 0. 0. 0.
REF 1 '‘R-10"
COK °C 0.06,MN 2.0,51 1.G.P 0.D45.5 0.03,CR 18.0-20.0-K] B.0-10.5.KD 2.0-3.07
O et i e e e
3 2 3 4 5 (] 7 &
hppendix G (Continued)
z X 5 & 7 3
B . ekt RE- S et Pt -o- O e SRR TS AR SR S =
58k 223..T-.-1
1.0E-4, 4. 0.0002 170., 0.00D5 195, 0.0010 233.. 0.0020 237,
SSR 253..F,-1
1.0E-4, 4. 0.0D02 1%3., 0.D005 214.. 0.0016 22¥., 0.0020 241.
S5R 273..T..1
1.0E-6., 4, 0.0002 1¥8., D.0005 21¥., 0.0010 232., 0.0020 243
SS5R  293.,T,-1
1.0E-4s &, 0.DDOZ 1¥4.., 0_0DOOS 207., D.DO1D 217.. D.0020Q 226.
SSR 373.,T..1
1.0E-4s 4s 0.0007 134.. 0.00D5 14B., 0.0810 157.. 0.0020 167,
SSR 473..T.01
1,0E~4, &, 0.00B2 105., ©.DCOS 123., 0,000 131., 0.0020 13%.
S5k S573..T..%
1.0E~4, 4, 0.0002 98.5, 0.0005 114.. 0.0010 122., 0.0020 130.
SSR 673..T..1
1.0f-4, 4, D.0002 BB.Z, 0.00C5 107.., ©.0010 114., C.0020 121,
*
MAT  "SUS31é" 2009,0,0.0.0-8
o. ©0. ©. 0.
REF 1 ‘R-10"
COM  *C 0.0B MW 2.0.58I 1.0,P 0.045,5 0.03,.(R 16.0-18.0,NK 10.0-14.0.-M0 ¢.0-2.0°
§5%  223.-T..1
1.0E-4s 4 0.DO02 256.. 0.0005 2§2., 0.0010 312.. 0.0020 337.
S5R  233.,7.-1
1.0BE-4- 4. 0.D00C2 232., 0.00D5 25%.. ©.0010 275.. 0.0020 288.
$E5R 273.:T4r1
1.0E-4. &, 0.0002 208., 0.0803 233, 0.0010 253.., ©.0020 2&2.
S5R  293..T.r1
1.0E-4, 4, 0.0002 19B.., 0.0805 213., 0.0010 223., 0.0020 235,
S5k 373.:T.01
1.0E-4, &. 0.0002 152., 0.000% 165.. 0.0010 17&6., 0.0020 184,
SSR 473.,7..1
1.0E-4, 4, 0.0002 128., 0.0005 137., 0.0030 143., 0.0020 152.
S5R  573.,T.01
1.0E-4- 4, 0.0062 12%., 0.0005 12Z7., 0.C03%0 131., 0.0020 139.
SSR 673..T-r1
4_0E-4s &, 0.DODZ 11i., ©.0DOS5 117,. 0D.0010 122.. ©0.0020 130.
*
MAT 'SUS304' 2010,0-0,0-0-4
Q. Q. Q. 0.
REF 1 'R-10"
S8R 297.-T,-1
4.0E~4, 7. 0.002 235.5, 0.005 276.5, 0.010 295. . 0.015 306. «
0.020 317. . 0.03C 336.3, 0.040 405,
SSH 36&.:Tsrl
1.0E-4, 7, 0.002 198, - 0.005 228.5, 0.010 251.5, 0.015 263.5.
0.020 271.5, 6.030 2B3.5, 0.040 296.5
SSR 477..T.r1
i.0E-4, 7, G.002 169%. , D,0D5 1P4. » ©.010 216, - 0.0L5 229.3,
0.020 243.5- 0.030 247. » 0.040 290.5
e G ——§mmm=Bmc=—§mm= =D —§=m==f====f === ==5-——=0===-§--emQ--=-5-——-0
1 2 3 I3 5 & 7 8



DATA
BER. NO.

501
502
503
506
505
506
507
508
so0%
510
511
512
513
514
515
516
517
318
519
520
521
522
523
524
525
526
527
528
529
530
531

532

533
534

535

536

537

536

539

S40

541

542

543

544

545

546
547
348
549
550

DATA
SEQ. NO.

551
552
553
554
555
556
55%
55B
559
560
541
562
583
564
5635
S66
547
548
569
570
571
572
573
574
575
576
577
578
579
580
581
582
SB3
584
5BS
586
S5B7
588
S5BY
s90
591
592
593
5%4
595
596
597
59B
599
600

- et EEE Y SER ELEES EEb el B

SSR

=
MAT
REF
55R
SSR
SR
§5R
z

MAT

REF
$SR2

SSR2

MAT

REF
35K

S8R

B St CEERL SRS b
1 z

z
MAT

REF
SSR

MAT
REF

com
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DATR 1 2 3 4 5 & 7 8
H SEQ. NO. -——-S-—--0-74*5—---O—-——5—---D-~‘-5--—-D—---5---—D---*S-—--0----5—---0---»5“-*~D
H [-1+3] 0.300 125%1., 0.352 1283,

' &02 SSR2 293.,7-,3-10
603 o. 0.026,0.052,0.078,0.104,-0.154,0,206.0.257,0.308,0.358
&04& 5 _DSE-4,10, 249, 313. 352. &O0B. 446, S19, 596, 471, 734 BOL.
405 6.26E-2+10- 257. 335. 38B. 4ZB. 471, B541. 61Z. 6%4, 749, 8l2.
608 5_4BE+1,10, 3¥2. 458. 500, 538, 576. 63E. 730. 792, B&67. F26.
607 =
608 MAT 'SUS304’ 2017,0,0,0,0,1
609 Q. 0. 0. 0.
610 REF 1 'R-481
611 CCM 'C 0.D79,5] 0.360+MN 1.660,{R 18.3506,N1 10.030,M0 G.060
612 SSR2 293.sC.r5.8
413 0.0253,0.0513.,0.0780,0,1054,0.1335,0.1625,0.1924-0.2231
614 1.1E-&¢ &, 413, -1 5DB. 556. &Z2. &87 .
61% 1.1E-2, B, 413. 475, 535. 591, &52. Tia8. 78B4, B55.
618 1_3E+2- 4, 35BS, &24 . 662, 697 .
617 3.1E+2. 6 599. HL2 - 710, 773, 831, 294,
&1B =
61% MAT  'SUS304' 201B,0-0,0-0-1
&20 0. o. o. 0.
621 REF 1 "R-4B"
&22 COM 'C G.079,5] D.360,MN 1.860.CR 18.350.N1 10.030-M0 0.0607
&23 SSR2 293.,C 447
624 0.0253,0.0513,0.0780,0.1054,0.1335,0.1625,0.1924
625 1.2E-4, 5., 3B7. 439, 505. 562. é23.
GRé 1.2E-2, &. 400, A7E. 540 . &07. 683. 759,
&27 2.1E+2, 3, 5B&. E46. FOO. 755. Bi&.
628 3.9E+2, 7, SBL. bib, 712, 775, B3%, F02. PE3.
&2% =
&30 MAT  'SUS304L’ 2019.0,0.0-0,1
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&34 1.1E-4- 4, 413, -1 521. 5%1.
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1.2E-4, 5, 341. 410, L30. 564 . &56.
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9.8 f1, 0.019 453,

5.8E+1 1, 0.02ZB 504,

1.7E+2 r1- D.D5B 572,

3.5E+2 +1r 0,110 674,

4. QE+2 -1, 0,162 763,
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DATR 7 B
SEQ. ND. —0-=-=5--—=0
801 1.001E-4, 1. D.162 437,
802 1,002E-kr 1, 0,209 4935.
803 7.6, 1, 0,295 561,
804 7.5 + 1. 0.063 295,
805 .3  , 1r 0.256 352B.
B0S *
BO7 MAT  "SUS304LT 2034-0,0,0-0-1
BOB 0. 6. ©. 0.
50% REF 1 *R-51"
810 COM NI B.90,CRk 18.63,C C.0B,51 ©.71.MH 1.67,P 0.02B.5 0.008"
a1t SSR 293.-T./1
812 Z.0E+1, 6¢ 0.001& 294., 0.0027 354., 0.0102 423.. 0.0131 &38..
813 0.0161 445., 0.01%6 460.
Bl4 >
815 MAT  "SUS304’ 2100,7.7+7¢740
814 14.3E~6, 194000., 76700.. 0.266
B17 44.3E-& 293., 15.1E-6 373., 36.1E-6 473.. 16.9E-& 573.-
818 17.3E-6 673., 17.9E-6 775., 1B.3E-& 873,
38 194000. 293.. 190000, 373.. 184000. 473, 177000. 573..
820 169000, 6&73.. 159000, 773., 145000. 873,
821 76700.  E¥3.. TLB0OD.  373., TRIOO. 473, 68600,  573..
822 65100.  673., 61000. 773., 56%00. 873,
B23 0.266 293.. 0.272 373.. 0.279 473., 0.287 573.,
B24 ©.295 673., 0.302 773.. 0.310 B73.
825 *
826 MAT 'SUB31&7 2200,7.7.7,740
827 15.2E-6, 194000.. 76700.. 0.266
B28 15.2E-6 293., 15.BE-& 373.., 16.5FE-& 473.. 17.28-¢ 573..
82% 17,7E-& 673.. 1B.1E-6 773.. 1B.6E-6 B73.
830 194D00. E93., 150000. 373., 1B4000. 473, 177000. 573..
831 169000. 673.. 15%000. 773.. 149000, B73.
g3z 76700.  293., 74BOD.  373., 72100.  473.. 68600.  573.r
833 £5100.  &73.. £1000.  773.. 56900. 873,
B34 0,248 293., D.272 373., 0.279 473., 0.287 $73..
B35 0.295 673., 0.302 773., 0.310 B73.
B34 *
837 MAT 'PURE LEAD" 3001,0-0.0,0,5
838 0. ©. 0. 0.
B39 REF 1 ‘R-1?
B4D SSRZ 295.,Crsrbs?
B41 g.1, 0.2, 0.3, 0.5, 1.0, 1.5, 2.0
842 0.4 . 7. 11.0 16.5 20.7 26.7 32.4 34.4 3544
843 9.0 , 7+ 15.2 21.4 25.3 33.0 37.9 38.3 L0.0
B4k 101. , 7. 18.6 24.1 27.6 33.1 40,0 42.0 434
B4S 311. . 7. 21.4 26.2 29.6 35.1 41.3 4&.8 4Lé.2
846 SSR2 3B3.,Csshe7
au7 ©.3, 0.7, 0.3, ©.5, 1.0, 1.5, z.¢
BLE 0.4 . 7. 12.4 15.8 16.B 15.% 131 12.4 12.3
B4% 9.0 , 7, 17.2 20,0 22.6 =22.0 1i9.8 1.9 8.2
850 101. , 7. 19.3 26.0 2¥.5 29.B 27.6 26.5 25.6
bRl A bl e
1 2
| Appendix G (Continued)
i
; DATA 3 5 3 7 8
i SER. ¥0. DU VAU S JE e e et et tteb Bl It ettt
851 311. . 7. 24,8 30.0 33.1 33,6 31.7 30.3 29.B
852 SSRZ &43.,Cs 047
853 0.1, ©0.2- 0.3, 0.5, 1.0, 1.5, 2.0
: 854 0.6 . 7. 11.0 13,8 12.4 13.0 10.5 1c.3 10.2
i 855 9.6 ., 7. 13.E 17.8 17.9 15.6 13.5 13.5 13.6
! ESS 161. - 7. 18.3 21.4 24.% 24.7 21.5 20.7 20.7
! as57 311, , 7. 23.4 2B.0 2v.B 30.2 26.% 5.2 2.4
; BSE SER2 533.,Crr4.7
BS% 0.1, ©.2, ©.3, D0.5. 1.0, 1.5, 2.0
B&D 0.4 .+ 7, &.1 5.2 3,9 3.2 8 2.8 2.8
261 %.6 . 7, B.8 $.9 10.,% 9.2 8.3 7.7 7.4
862 101, - 7. 32.1 14.1 14.9 14.7 13.8 13,1 12.¢
B&3 311. - 7. 14.9 16.8 18.1 1B.% 17.9 17.2 16.7
864 S5R2 573.,Crs4sB
885 8.05. 0.1, 8.2, 0.3, 0.5, 1.0, 1.5, 2.0
B&6 0.4 8, 3.10 3.65 3.85 3.10 2-48 2.07 2.03 2.07

.
267 9.0 , B, 5.51 6,82 7.58 7.72 7.&é V.03 7.03 6.8%
1.1 101. - B, 10.¢ 10.7 11.% 12.7 13.0 11.4 11.1 11.1
B6S 141. , B, 12.4 13.2 14.B 15.6 16.0 15.4 15.2 15.1
E7D *
871 MAT PURE LEAD' 3002,0,0-0-0.1

; 872 . 0. 0. ©.
873 REF 1 'R-17
B74 SSRZ 275.,Csr206
B7S 0.02, 0.D4s 0.0B, 0.16, D.24. 0.32
B76 3.33E-4s6- B.¥6 11.7 138 17.2 19.3 1.4
877 Z.0E+3 -6, 13.B 17.9 23.4 2B.% 33,1 35.8
are *
are MAT *PURE LEADT 3003,0,0-0+0.3
L1014 0. Q. Q. G.
BE1 REF 2 TR-1','R-1D!
BB2 SSR2 273.,0s.2.5
883 0.11, 0.22, 0.36, 0.51, D.&9
884 c.8 , 5 19.86 25.B ?B.BE 32.6 32.¢6
88s 16.0 + 5, 21.2 28,0 33.3 36.4 39.4
B84 55R2 293.-L..2/50
887 0.11, 9.22, 0.36, 9.51, 0.69
888 0.8 . 5., 19.4 25.8 @28.8 31.8 31.8
&89 10.0 . 5. 19.6 24.5 31.1 34,1 3é.4
-0 SS5R  383.,0,.7
8%l 0.8 . 5, D.11 15.2, 0.22 18.2, 0.36 i6.7, 0.51 i5.9. 0.69 15.9
B2 10.0 4 5, 0.11 16.7, 0.22 21.2, 0.34 24,3, 0.56 24.3, 0.60 23.5
693 ¥
BS4 HAT TLEAD’ 3004,0,9-0-0-1
895 G. 0. a. Q.
896 REF 1 tR-1t
897 55R  295..C,-1
B9E 5.DE+4, B, 0.012 S$5.ir D.020 89.6, 0.023 117.1- 0.032 137.8-
BRS 0.041 151.6» 0.050 151.6, 0.057 117.1, 0.065 88.9
$00 %

~ff~5---—0——-—5--r*0--——5—---ﬂ-v*LS--——O-—--Sf*f-D-——-5--V*D---—5--—-D""'
1 2 3 [3 5 & T

pu— 94 pu—
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Appendix G (Continued}

DATA 1 5 & 7 8
SEQ. ND. —===5emem - —— 5= e B e el it Db ¢
P01 MAT “FURE LEAD* 3005,0,0,0-0-4
PoR 0. 0. 0. 0.
903 REF 1 'R-107
Q04 SSR2 311..T+-2s8
P05 0.01, 0.03, 0.05, .10, D.18, 0.24, 0.34, Q.41
P06 8.3E~5, 5. 2.16 2.98 3.89 5.15 7.52
07 1.0E-3, B, 2.B2 5-54& 7.74 10.91 14.68 16.00 11.58 0.31
¥oB S3RZ 352.,Trr2.9
Fo0% 0.01, 0.03, ©.D5. ©.10- 0.1B, 0.26+ 0.34s 0.41, 0.47
F10 B.3E-5, 5, 1.95 2.66 3.22 4.2B 5.7%
%11 1.06-3., %, 2.80 5.04 6&.51 B.72 ©.43% 8.15 7.23 5.58 2.1%
P12z S5RZ 393..T.-2.%
?i3 0.01. 0.03, 0.05, D.10, 0.18, 0.%6, 0.34, 0.41, D.47
?l4 8.3E~5, S5r 1.37 1.99 2.32 2.99 &.05
215 +.0E-3, 9, 2.37 3,90 4.77 3.87 5.21 5.02 &.P2 4.B& 4.30
7le SSR2 436.-Trs2:9
P17 0.01., 0.03, 0.05, 0.10, O.1B, 0,26, 0.34, 0.41, 0.47
718 BE.3E-5, 5, 1.1B 1.42 1.63 1.97 2.%6
w19 3.0E~3, 9, 1.74 2.63 3.18 3.68 3.22 3.1B 3.09 3.05 2.98
F20 *
221 MAT *FURE LEAD" 3004,0,0-6,0.4
w22 o. C. o. 0.
223 REF 1 "R-ICT
v24 55R2 311.-T..2:6
%25 0.02, 0.05- 0.10, 0.1B, 0.2&, 0.34
§26 &.3E-5, 6, 3.80 4.37 B8.94 11.12 6.96 2.12
§27 8.3E-4, 6, 3.B0 6£.95 10.61 14.55 15.94 11.0%
ezR 5SR?2 393..T..2:8
929 0.02, 0.05, 0.10, 0.%B, 0.26, 0.34&, D.41, 0.47
730 8.3E-5. B, 2,53 3.85 3.79 5.Z1 3,50 3.47 3.10 1.38
¢31 &.3E-L, 8, 3.37 &4.70 5.B4 5,29 5.02 46.82 4.B1 &.41
732 5SR2 311.-Cr-1.6
233 ©.002,0.005,0.01, 0.02, 0.03, 0.0Q4
34 2.5E-4, &, 2.24 4,64 S.904 T.59 B.94 10.14
35 S§R2 352.,C.-1.6
934 0.002,0.005,6.01, 0.02, 0.03-, 0.04
737 2.5E-4, 65 1.17 3.15 4.21 35.4B 6.3% 7.04
238 S5R2 393.-Crr1.6
39 0.002,0.005-0.01, U.02: 0.03, 0.04
940 2.5E-4, 6, .17 Z.67 3.24 4.01 447 4,12
§41 SSR2 43&.,C.0106
942 0.602,0.005,0.01, 0.02. D-03, 0.04
943 2.5E-4. 6. O.7& 1.90 2.23 z.67 3.69 3I.08
944 =
1233 MAT 'PURE LEAD' 3007.,0,0,0,0.3
Ga4b o. Q. G. Q.
G4L7 REF 3 TR-1 )
S48 SSR2 295..C,,9-4
LY 0.03, 0.10, 0.30, 0,30
250 1.0E-4, &, B.BY 12.1 16.3 16.3
e By R - Attt * et —=Oer== —Br—m=§m===Drr==§mmm Qe == 5w —Q===5-——=0
1 2 3 4 5 & 7 1
Appendix G (Continued)
DATA 1 2 * 4 5 & 7 -3
SEQ. NO. e $emeefmm—=5————f-——rfavmamm==Fommu@em—=§— ==+ Q7= === ==Qe-—=§ -~ = -5-——-0
@51 1.0E-3, 4, $.85 13.8 19.&6 1%.¢
952 1.0E-2, 4. 10.8 15.6 2Z.6 23.3
953 1.0E-1, &, 11.B 17.4 25.3 27.0
954 1.0 s 4y 12.7 A9.2 2B.0 30,9
?55 1.0E+1, 4, 13.9 20.7 31.0 34.Z
958 1. 0E+2, 4+ 14,7 22.7 33.8 32.5
§37 4.0E+3, &- 15.8 24.4 36.5 2.3
%56 1.0E+4s k- 16.7 5.4 39.3 46.0
@59 SS5R 311..0s21
Te0 1.0E-4, 2- 0.002 2.72 » -0. 4,13
?61 £3:1. £41.,Crr1
P52 1.0E-4, 2, ©.002 0.083, -0. 3.91
963 £
La-13 MAT TPURE LEAD' 3008,0,0,0-0,3
9635 Q- Q. o. 0.
986 REF 1 R-11
947 SSR 293..-Cs,%
2568 11. . 1, 0,07 15.8
969 i2. s 1, 0.13 2104
$70 12.5 - 1, D.21 p&.8
$71 14 s 1, 0.29 25.2
9§72 15. » 1, 0.38 31.0
973 16.5 - 1. Q.47 33.8
P76 18. f 1s 0.56 35.1
9vs 21, . 1, DTG 36.5
g ] 3.5 - 1. 0.B3 37.%9
977 SSR2Z 255.4C/rTe 8
978 0.03, 0.06+ 0.12, 0.15- D.24, 0.30
Lrdd 1.0E-3, 6, 11.4 13.7. 16.5 1B8.7 20.3 21.9
980 1.06-2, 6, 12.1 14.% 18.2 20.7 22.5 324.3
981 1.0E-1, 6. 12.9 16.1 19.B 22.5 24&.7 Z6.5
P82 i.o s 65 13.8 17.4 21.6 24.5 26-9 2B.B
983 1.0E+1, 6. 14.5 18,7 23.3 26.4 2%.1 31.2
b3 1.0E+2- &, 15.4 19.8 25.1 28.4 31.2 33.3
P83 1.0E+3, &, 16.1 21.2 26.% 30.2 33.3 35.6
$E6 %8R 503.,Cs-3
*B7 $.75 . 1. 0.11 1&5.%
9EB 6.5 s 1s D.22 21.4
289 7.4 s 1, Q.36 23,4
290 8.75 .+ 1. D.51 23.4
791 i9.2 - 1, CG.&4 22.7
992 =
9?93 MAT 'PURE LEAD" 3009,0,0-0,0.3
e94L 0. 0. [ o.
#95 REF 1 R4
L4 $SR  233.-C.-1
SF7 1.7E-5., 1., 0G.002 B.9
L] S5R2 293.,C, 2105
¥ p.bG2d, ©.D021, 0.0022, €.0023, 0.0024
1000 1.7E-5, S, 3.1 10.% 4.4 5.6 4.5

e et EEE R B 5--—-
1 z

o
3



DATA
SEQ. NO.

1091
1002
1003
1004
10035
1006
1007
1008
1009
1014
1011
1012
1013
1014
i01%
1018
1017
1018
101¥
1020
021
1022
1023
1024
1025
1026
1027
1628
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
103%
1040
1041
1042
1043
1044
1045
1048
1047
1048
1042
1050

DATA
SEQ. NO.

1031
1052
1053
1054
1055
1056
ics?
1058
1C¢59
1060
1061
1062
1063
1064
1065
1068
067
1048
1069
1070
1071
1072
1073
1074
1075
1078
1077
1078
1079
1080
1081
1082
1083
1084
1c8s
10B6
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100

MAT
REF
S5R
SSR
SSR
SSR
S8R
SSR
MAT
REF
SSR
83SR
ESR
SSR

MAT

REF
5S8R

S8R

*
MAT

REF
SSR

B e Lt e
1

=
MAT

REF
S5R

*
MAT

REF
S$SR2

HAT

REF
com
S5R2

S5R2

§5R2

1 2 3 & 5 3 ?

5—--—0—-v-5----D-‘——5—---9—---5-—-—0—---5--—-u-—-—S-———O—-—-5-—--0---—5
450.+Cer1

1.7E-5, 1, 0.002 1.3

TPURE LEAD' 30106,0.1-0,0-6
0. 1000, 0. -

1000, 293.

1 *R-47

233.,Cs01

1.0E-4, 1. 0.0020 2.08
233..8.-1

1.001E-4- 1, 0.0020 9.02
293.-L-.1

1.00E-4, 1, 0.0020 3.23
293.,0r01

1.001E-64» 1, 0.0020 1.45
293.,0,21

1.002-4, 1. 00020 11.1
450.,Crel

1.0E-4, 1, 0.0020 1.27

"PURE LEAD' 3011+0.1-0,0.4
0. Q. - -

1000. 293,

1 TR-4"

293..0,01

1.0E-4+ 1, D.QD20 0.97
293.,Cx01

1.001E-4, 1, 0.0020 1.45
293..8001

1.002E-4, 1. 0.0020 &.51
293,401

1.003E-4, 1, D.D020 5.68
"PURE LEAD" I012,0,1,0.0.2
o. a. 0. 0.

1000, 293.

1 TR-41

2%3.-8r01

%1.0E-4, 1, 0.00ZC 1.24
295,001

1.001E-4, 1, 0.0020 4.81

TPURE LEAD' 3043,0,0,0-0-1
0. [+18 0. 0.

1 *R-127

293.,0, 3

2 .66E-5,7, 0,04 7.4, 0.10 30.8, 0.20 13.3, 0.30 14.2, 0.40 14.0,

0.50 13.4, 0.7¢ 12.9
72.B2E-3,7. 0.04 11.7- 0.10 16.9, 0.20 20.4, 0.30 22.0- 0.40 22.5»
0.50 22.8, 0.70 22.3

JAER]-Data/Code 97-049

Appendix G (Continued)
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Appendiz G (Centinued)

2.31E-2.7, 0.03 10.3,

*PURE LEAD

.
Q. 0. Q.

1 ‘R-12"
293..Trrb
1-0ZE—4-6,

1.02E-3-6-

1.02E-2+5/
1.02E-1¢5~

"PURE LEAD®
0. [ ]
1 'R-12"

293.,5--1.%

L00. . %,
1pRY

0. o. o
1 *R-B5’

0.50 24.3,

0.03
0.25 14.4&
.03
0.25 16,5
0.04 6.1,
0.03 4.2/

0.10 1.5, 0.20 20.4, 0.30 22.5,
0.70 2&4.3

2014+0,0,0-001

4.2- 0.05 6.9, D.10 12.6- C.15 14.7,

0.10 15.3, 0.15 1é.B- 0.20 17.5.
5.10 15.4, D.15 17.5, 0.20 1B.2-

0.03, 0.05. 0

B.3 14.5

2

3015-0,0.0-0-1
o.

.10 0.20, 0.30, 0.40, 0.50- D.

7

Q.40 23.7,

¢.2, 06.05 6.9, 0.10 11.4, D.15 13.0, 0.20

60, 0O

14.0

15.8

i7.8
1B.4

70

2.3 29.4 33.2 35.7 37.5 33.8 37.%

3016.0,0,0,0-4
[

'KAMAZAWA UNIVERSITY TEST DATA'

L23..Cr 0802

B.3E-4-20,
1.7E-2-20,
1L.TE-1,20,
450, (20,

373.,C,03.2

B.3E-4-13-
1.7E-2,20-
1.7E-1.20/

293.,C,-8,2

1.7E-4-20,

0

§.01+6.02,0,03,0.04,0.05,0.06,0.07,0.08,0.09,0.10,
0.11,0.12+0.13,0.44,0.15,0.16,0.17,0.16,0.19,0.20
9.2 10.3 $1.2 12.0 12.5 12.7 13.1
13.7 13.5 13.5 13,5 13.4 13.3 13,3 13.5 i3.2

9.0 12.8 13.4 16.6 17.2 17.9 18.5 18.8 19.1
19.9 20.0 20.2 20.3 20.3 20.4 20.5 20.5 20.4
10.3 13,7 15.8 17.2 18.3 19.4 20.4 21.0 21.6
22.6 22.8 23.0 23.1 23.2 23.3 23.2 23.4 23.4

7.2 13.8 1B.2 20.B 22.8 24.2 25.7 27.2 28.2
36.3 31.0 31,7 52.4 33.1 33,6 34.5 35.1 35.7

5.4 7.4

[¢]

13.5
13.2
19.6
20.5
22.2
23.3
29.5
36.0

0.01,0.02,0.03,0.04,0.05,0.06,0.07,0,08,0.09,0.10,
0.11,0.12-0.13,0.14.0.55,0.16,0,.17,0.18,0.1¥,0.20

5.1 7.4

9.

2 1b.2 11.0 11.8 12.4 12.6 12.8

12.4 12.5 12.3 12.3 12.3

9.6 14,2 16.5 17.7 18.8 1%.3 20.0 20.3 20.B
21.6 21.5 21.7 21.9 22.1 22.2 22.1 22.3 22.3
.4 15.9 16.3 18,1 19.5 20.1 0.8 1.6 22.5
23.4 23.8 23.9 24-& 24.4 24.7 24.9 24.% 24.8

[¢]

12.8

21.3
22.5
23.0
h-&

0.01+0.02-0.05,0.04,0.05,0.06,0.07-0.08,0.09,0.10,
0.1140.12+0.13,0,16.,0.15,-0.46,0.17,0.16,0.19,0,20
£.1 10.2 11.3 11.7 1£.0 12.4 12.B 13.1
15.3 43.3 13.3 13.4 13.4 13,5 13.5 13.¢ 13.6 13.7

5.1 7.6

’

.

0-=--5=-~0--==5----0
é

8
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BATA
SEQ. NO.

1101
1102
1103
1104
1105
1104
1167
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
i122
1123
1124
1125
1124
1127
1128
1129
1130
113
3132
1133
il34
1135
1136
1137
1138
113%
1140
1141
1142
1143
1144
1145
1148
1147
1148
1149
1150

DATA
SEQ. NG.

1151
1152
1153
1154
1155
1158
1157
1158
1159
1160
1181
1182
1143
1164
1165
13166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1174
1177
1178
117¢
1180
1181
1182
1183
1184
11835
11848
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1178
119%
1200

JAERI-Data/Code  97-049

Appendix G [(Continued)

1 2 3 4 5 -] 7
--O----S-*v-U----S-——-D-**-5*‘-—0--'-5-—--D----5—-—-0--—-5‘---0---—5----
3_2E-4,17, 6.5 7.6 9.0 10.4 11.7 12.4 13.2 13.8 14.8 15.5
14.3 16.8 17.2 17.6 17.9 18.3 18.8
$.7E-3,12» 6.8 B.6 10.0 131,86 12.5 13.4 14,4 15.4 14.2 16.3
17.3 17.8
4,7E-2,20, £.3 11.2 13.1 15.0 16.5 17.6 18.3 1%.4 19.B 20.7
27.1 21.6 21.9 22.4 22.4 22.6 22.7 22.8 23.1 23.2
4.7E-1,20, B.0 12.0 1&.3 16.7 1B.6 19,7 20.7 21.5 21.9 22.1
22.6 23.0 23.2 23.6 23.7 24.0 24.1 24.3 4.3 24,4
0.8% .20, 7.7 8.6 10.0 11,5 12.3 13.8 14,9 15.9 16.8 17.5
18.4 19.1 19.5 20.2 20.7 21.1 1.7 22.1 22.5 23.0
aop. »13, %.7 12.% 14.7 17.0 1B.1 19.4 20.6 22.0 23.3 24.4
25.3 26.3 27.1
650, ,20- 11.B 16.5 19.4 21.9 24.4 26.2 27.9 29.7 31.1 3z.2

33,1 34.1 34.8 35.4 36,3 36.8

SS5RZ 223.,0,-4:20
0.01.0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0,10-
¢.11,0.%12.0.:3,0.14,0.15,0,16,0.17,0.18,0,15,0.20

8.3E-4,20,

1.7E-2,20,

1.7E-1.20-

&50. 20,
MAT TPB2"

[ o.
REF 1 *R-85"

4.4 8.9 10.5 12.1 13.4 14.6
17.7 18.2 18.6 19.2 19.2 19.3
?.4 12.2 14,5 16.1 17.3 1B.3
21.6 22.1 22.3 22.5 22.7 22.8
10.6 13.8 6.0 17.8 1%9.3 20.6
24,5 24.% 25.3 25.4 25.6 28.0
13.7 16.2 19.3 21.% 23.8 25.%
37.6 33.4 34.1 35.3 38.2 386.7

3017,0-0.0.0.4

0. 0.

COM  *KANAZAWA UNIVERSITY TEST DATA!
SSR2 423.,Crr4-20

0.01,0.02,0.03,0.04,0.05.0.06,0.07,0.08,0.09,0.10,
0.11,0.12,0.13,0,14,0.15,0.16,0,.17,0.18,0.19,0.20

8.3E-4,20,
1.7E-2,20-
1.7E-1-20+

650.  ,20s

12.7 15.1 16.4 16.9 17.5 18.1
19.5 19.9 20.5 20.7 21.0 21.3
18,1 20.2 21.7 23.1 24.2 24.9
27.3 27.8 28.1 2B.2 2B.& 2B.B
17.4 21.0 23.31 24,7 26.4 27.7
31.6 32.2 32,4 33.2 33.7 34.2
10.% 17.% 23.5 27.4 30.5 32.6
40,2 1.1 &1.8 42.4 &3.1 43.7

SSRZ 373..0.-3,20
6.01,0.02+0.03,0.04,0.05,0.06,0-07,0.08,0,09,0.10
¢.14.0.12-0.13,0,14,0.15,0.16,0.17,0.18,0.19,0.20

B.3E-4.20,
1.7E-2.20.

1.7€-1,20-

13.% 16.5 17.6 18.2 19.0 19.3
20.7 20,7 20.% 21.2 21.5 21.5
19.2 21.6 23.3 24,7 26.2 26.3
9.1 2%.3 29.7 29.9 30.1 30.2
16.7 20.6 23.1 24.9 26.3 27.7
z2.8 33.B 34.0 34.5 35,1 35.5

37.6 38.0 3B.7 39.2

15.5 16.3 16.9 17.5
19.3 19.3 19.2 19.1
19,0 19.% 20.4 20.9
23.1 23.1 23.4 23.4
21.B 22.8 23.6 23.9
26.1 26,1 26.3 26.1
27.7 29.2 30.¢& 31,5
37.4 3B.3 38.4& 3%.1

18.4 1B.6 1%.0 19.3
21.4 21.% 21.6 21.8
25.5 26.% 26.6 26.9
2B.8 28.6 2B.7 2B.6
28.3 Z9.3 30.1 30.8
34.6 35.1 35.3 35.4
34.8 36.5 37.5 38,9
Li,1 &h.6 45.2 45.B

19.5 19.8 20.0 20.4
Z1.% 21.9 22.0 22.2
27.4 28.4 2B.7 2B.¥
30.3 30.4 30.4 30.5
28.6 30.2 31.0 32.0
35.9 36.3 36.7 37.0

SRS S TP S S SO Y, SESEL PR ERS B e B e
7

1

1

PR SO S-S eyupaly. SumeY. SRR SRR SN ERES EETE RS S

2 3 4

Appendix G [Continued)

2 3 4

SSR2 293.-C.-B,20
0.01,0.02,0.03,0.04-9,05:-0.06,0.07,0.08,-0.00.0.10,
0.11,0.12,06.13,0.14-0.15,0.16,0.17,0.18,0.19,0.20

1.7E~4,20,
X.2E-4,1&,
1.5E-2-1B,
1.7E-2,20-
i.7E-1-20,
0.96 ,19s
430, £16+

650,  +Z0s

13.4 14.1 17.8 19.2 20.5 21.4
25.5 25.% 26.6 26.9 27.3 27.8
16.% 19.7 21.9 22.4 23.3 24.2
27.2 27.& 27.% 28.} 2B.7 2%.¢C
16.5 20.7 22.8 25.0 24.46 2V.%
31.4 31.8 32.0 32.3 32.7 33.2
16.0 20.1 22.3 24.0 25.0 26.5
21.4 32,5 3Z.9 33.7 34.3 34,8
16.8 20.9 23.9 26.7 2B.8 30.4
34,2 37.0 37.6 38.1 3B.6 38.8
17,9 ?0.2 23.B 25.% 27.9 29.5
33.B 34.3 34.9 35.4 35.9 36.4
19.4 25.0 28.5 31.6 33.1 34.46
40.0 40.7 41.6 &2.6 42,8 43.2
25,3 30.0 33.5 35.6 37.8 39.¢6
47.0 47.% 4%.1 50.1 5.1 5.6

SSR2 233.,Crr4,20
0.01,0.02,0.03,0.04+0.05,0.06,0,07,0.08,0.09,0.30,
©.11,0.12,0.13,0.14,0.15,0.16,0.17,0.18,0.19,0.,20

B.3E-4,20-
1.7E-2-20.

1.7E~1-20.

650. »20.
*
MAT  *PBLT

[ 0.
REF 1 'R-B5'

0.

12.4 15.%9 18.8 20.5 22.0 23.5
27.5 29.0 29.4 30.4 31.1 31.7
1R.& 22.8 25.6 27.3 28.3 29.5
I4.1 35.0 35.5 36.0 36.B 37.4
20.6 24.8 27.7 29.7 31.1 32.7
37.9 39.0 39.6 &0.5 41.4 &41.9
23,4 28.3 33.0 36.3 39.8 L2.0
L9.7 50.9 51.9 52.6 53.8 54.3

3018,0-0.0-0-4
Q.

COM "KANAZAWA UMIVERSITY TEST DATA'
S8R2 4£23.,0r-4,20

£.3E-4,20,
1-7E-2,20,
1.7E-1,20»

&50.  ,20.

0.01,0.02,0.03,0.04,0.05.0.08,
0.11,0.12-0.13,0.14,0.15,0.16,
15.5 17.% 19.2 19.9 20.6 21.0
23.3 23,4 23.7 24.0 24.2 24,5
21.9 25-8 27.3 2B.7 2%.3 29.6
31,8 31.9 32.5 32.8 32.8 32.¢
22.2 25.5 27.9 29.7 31.1 32.5
36.3 37.2 37.6 3B.1 38.7 39.1
15.4 24.3 30.9 34.9 3B.0 40.4
49.0 S50.4 51.3 52.4 53.4 53.9

SSRZ 373.,C-,.3,20

©.01,0.02-0.03,0,04,0.05,0.06,

5 &

22.6 23.3 24.2 25.1
28.2 2B.7 28.9 2¥.2
25.1 26.0 26.5 26.%

28.5 29.6 30.5 31.1
33.5 33.8B

27.3 28.5 29.7 30.5
35.3 35.8 35.2 36.5
31,9 33.4 34.6 35.5
39.1 39,4 3IP.5 39.7
30.9 31.2 32.4 33.2
35.8 36.8 37.2

35.7 57.0 38.0 3%.0

&1.1 42.B &4.2 45.4
52.3 53.1 53.8 54.2

24.4 25.5 B6.2 27.1
32.2 32.8 33.2 33.6
30.3 31.6 32.5 33.4
37.B 38.4 3B.B 3%.2
53.9 35.3 36.0 37.1
£2.4 43,0 43,46 4402
L4L_0 45.9 47.4 4B.T
55.0 55.9 56.5 57.1

0.07,0.08,0.09.0.10~
0.17,0.18,0.19,0.2C
21.7 22.2 22.5 22.9
24,7 24.9 24.9 25.0
30.3 30.9 31.3 31.5
33.0 32.8 32.9 32.8
334 34,2 55.1 35.8
39,3 59.7 £0.4 40.6
42,6 45.0 &6.4 47.0
54.8 55.3 55.7 56.3

0.07.0.08,0.08,0.10,

0.141,0.12,0.13,0.54,0.15,0.16-0.17,0.18,0.19.0.20
8.3E-4,20, 16.2 18.5 19.7 20.6 1.2 21.7 22.0 22.5 22.5 22.%

4]

12
B




JAERI-Data/Code  97-049

pppendix G (Continued)

DATA 1 2 3 & -1 é 7 B

SE@. ND. -e=m=fmmeQrru=5ee==0-- - e it ==Q=-==F====f====5-=v+0e-=r5-—=-D
1201 23.2 23.5 23.5 23.6 23.B 23.% 23.9 24.1 24.4& 24.2
1202 1.7E-2,20, 21.5 24.2 26.0 27.5 8.7 9.6 30.5 31.3 31.9 32.5
H 1203 33,1 33,3 33,8 4.1 345 3406 3406 34.F 34.9 34,7
! 1204 1.7E-1,20, 22.2 25-3 27.6 29.6 31.2 32.4 33,3 34.4 35.3 36.2
1 1205 37.1 37.8 3B.2 38.7 39.3 39.9 40.3 40.6 41.2 41.7
1206 §5R2 293.-L..8.20
1207 0.03,0.02,0.03,0.04,0.05,0.06,0.07-0,08,0.09,0.10,
; 1208 0.11,0.12,0.13,0.14,0.15,0.156-0.17-0.18,0.19,0.20
| 120% 1.7E~4.20. 14.3 1B.6 20.3 21.6 23.1 24.1 24.9 26.1 26.7 27.5
i 1210 28.2 29.0 29.3 29.6 30.2 30.4 30.8 31.5 31.6 31.3
. 1211 2.9E-4,16, 17.% 22.5 25.7 26.9 27.5 29.1 30.2 31.2 31.9 32.¢6
H 1212 333 33,9 3404 34.9 35.2 35,5
! 1213 1.8E-2-18, 1B.4 24.0 27.1 2ZB.7 30.3 31,7 33.1 33.¢% 34.7 35.5
1214 36.0 36,5 37.0 3I7.5 37.9 38.4 3B.F 39.1
1215 1.7E-2,20, 21-6 26.9 29%.5 31.3 32.4 33.7 35.0 36,0 37.1 37.7
1216 ZB.S Xp.2 39.5 40.1 40,9 41.3 41.6 2.3 22.7 42.9
1217 1.7E-1,20, 23.4 25.1 28.2 30.5 32.8 34.4 36.3 I7.7 39.1 40.3
1218 Hi.4 42.6 632 44,2 45.3 46.0 46.9 4L7.5 4E.3 LE.F
121% 0.80 .18, 22-B ?6.0 29.5 32.2 34.3 36,0 37,7 3B.4 39.4 40.1
izz2o 40.% A1.6 6Z.1 42.7 43.6 &40 K&.4 L4, 6
1221 420. 15, 24.7 29.3 34.7 36.8 3B.% 40.6 41.6 42,7 43.9 448
1222 45,3 45.9 46.5 446.8 47.2
1223 650. .20, 32.8 3B.1 42.0 45.% &B.7 S50.% 33.1 54.7 56.1 57.3
1224 5B.2 59.4 0.2 1.0 62.3 62-8B 63.6 64.2 £5.0 65.4
1223 SSR2Z 233..Crs4.20
1228 0.01,0.02,0.03,0,0&,0.05,0.06,0.07,0.0B,0.09,0,10-
1227 ,11.0,12,0.13,0.34,0.15,0.16-0,17-0.1B,0.1¥.,0.20
1228 B.3E~4-20, 18.5 21.8 24.3 26.1 27.4 28.7 29.5 30.2 31.1 31.8
1229 .5 33.1 33,7 34,2 54.8 35.3 35.8 36.3 36.5 36.%
1230 1.7E-2-20- 24 3 ?9.7 32.3 34.1 35.4 36.1 37.3 3B.7 38.9 39.5
1231 0.2 0.8 41.1 41.7 42.1 42.4 42.7 43.5 43.B 44,0
1232 1.76-1,20, 23.4 27.8 30.9 33,2 35.4 37.3 39.0 &40.5 41.% 43.0
1233 46 .1 L5.3 46.5 4A7.6 48,7 49,4 530.2 51.1 51.6 52.35
1234 &50. 20, B33.7 38.2 42.3 46.0 49.0 51,4 54.0 55.4 57.1 58.7
1235 60.0 61.2 £2.5 &3.4 64,3 65.2 65.% 66.8 67.3 67.7
1236 x
1237 HAT 'PBb‘ 301%.0-0.0.,004
1238 Q. 0. C¢.
123% REF 1 R-85"
1240 COM TKAHAZAWA UNIVERSITY TEST DATA'
1242 SSR2 423.,C.,4.20
1242 0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.0%-0,10~
1243 0.11,0.12,0,13,0.14,0.15,0.14,0.17,0.18,0,19.0.20
1244 8.3E-4,20, 19.5 21.9 23.0 23.8 24.3 24.8 25.64 75.% 26.0 246.4
1245 26.7 27.0 27.0 27.3 27.4 27.6 2V.7 3V.6 27.B 27.8
1248 1.7E-2-20, 24.4 27.8 29.2 30.1 30¢.9 31,6 37.1 32.7 32.9 33.4
1247 33,5 33.9 34,2 34.5 34.6 34,8 4.7 34.% 34.B 348
1248 1.7E-1,20, 25.4 29.6 31.9 33.2 34.9 36.1 37.2 37.% 38.7 39.3
1249 A0.2 41.1 41.7 42.3 £3.% 43,5 43.7 44,2 44,4 447
1250 450. ,20. 26.5 33.7 38.1 £1.7 44,3 46.8 4B.7 50.6 52.1 53.0
P e’ Tt T S S e - Tkl el Tt
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Appendix G (Continued})

DATA 1 2 3 & 3 ] T ]
SEG. NO. e femeeQeam=3=renDemm=fmmm 0= =—=§=——=Q====§====Q=—==f--==Q———cSr—==-=—-=5--——0
1251 54.2 55.1 55.7 55.2 56.B S7.4 57.7 5B.4 58.8 59.2
1252 sSRZ 373.-0.-3.20
1253 €.01,0.02,0.03,0.04,0.05,0.06,0.07,0,08,0.09,0.10~
1254 0.3i1,0.12.0.13,0.146,0.15-0,16,0.17,0.18,0.1%.0.20
1255 B.3E-6.20, 19.4 23.8 24.9 25.4 25.9 26.2 25.6 27.0 27.3 27.4
1256 27.6 2B.0 25.1 2B.3 2B.7 ZH.9 2%.0 9.3 29.4 29.5
1257 1.7E-2,20, 24.0 27.1 29.1 30.4 34,4 32.5 33.1 33.9 34.3 34.B
1258 251 35.6 35.9 36.1 34.3 36,3 38,9 B&E.B 37.2 3I7.1
1259 1.7E-1,20+ 26.0 30.5 32.9 34.7 34,5 37.4 38.3 39.4 40.1 41.4
1260 62.1 42.8 &3.4 43,5 L&.5 45.0 45.5 45.9 46.5 k6.8
1261 §SR2 293.-C.rB-20
1262 0.01.0.02,0.03,0.04,0.05,0.04.0.07,-0.08,0.09,0.10,
1263 0,11-6.12,0.13,0.14,0.15,0.16,0.17-0.18,0.15,0.20
1264 1.7E-4,20, 18.2 21.0 23.2 24.4 25.4 24.6 Z7.7 28,7 29.3 30.3
' 12635 35,9 31.7 31.¢ 32.4 32.9 33,1 33.8 34.0 34,4 34.3
i 1264 %, 0E-4,16, 19.7 22.1 25.2 26.4 27.4 2B.1 28.8 2%.4 30.0 30.8
1247 31.2 34.8 3.3 33.0 33.7 345
H 1268 1.7F-2,20, 21.9 26.9 29.0 31.3.32.46 33,7 34.7 35.8 36.8 37.4
| 126¥% 37.9 38.4 39.2 39.2 3%.% 40.3 40.5 41.0 41.6 41.9
1270 1.7E-2,20, 26.3 30.1 32.2 34.0 35,6 35.85 37.8 3I9.0 40.1 41.0
1271 41.9 £2.7 43,4 446.1 44.8 45.3 &6.0 48,6 &7.1 475
1272 1.7E-1,20, 2B.4 33,3 36.5 3B.0 39.4 40.7 42.2 43.7 44 6 &5.8
1273 L6.4 47.5 4B.2 49.0 45.8 S0.5 51.3 52.0 53.1 S3.9
1274 6.8% .20, 23.3 27-8 31.9 33.9 I5.9 36.8 I7.v 3.0 40.0 4D.9
i 1275 £1.6 42,1 42.9 43.7 &4.1 44,7 4L.9 £5.3 45.4 45.6
I 127¢ £10. »17s 25.2 31.7 36.7 39.3 41.9 43.1 44.B 46.2 47.2 48.3
! 1277 49,4 50.2 54.2 51.9 52.5 52.8 53.3
! 1278 650, ,20, 38.9 &45.0 49.7 52.6 55.6 57.9 &0.0 61,7 63.0 64.5
1279 £65.9 67.1 67.% 68.% 70.1 0.9 71.6 72.5 73.3 74.1
1280 §SRZ 233..0--4.20
1281 0.01.,0.02-0.03,0.04,0.05,0.06,0.07,0.0B,0,09.0.10,
1282 0.11,0.12,0.13-0.14,6.15,0.36,0.17,0.18,0,19,0.20
1za3 2.3E-4,20, 24.3 27.4 30.2 32.0 33.5 34.6 35.9 36.6 37.3 36.1
i 1284 38.5 39.0 39.0 39.7 &40.2 £0.5 41.1 41.3 41.% 42.2
’ 1zas 4.7E-2,20, 3D.1 34.5 37.7 39.8 41.2 42.6 43.5 &4.2 45.1 &8.0
1286 46.8 47.6 48.2 4B.6 49.2 49.9 50.3 50.6 51.3 51.7
1287 4,7E-1,20, 33.2 37.9 40,5 53.0 45.2 46.8 4B.5 49.6 50.8 51.7
i288 52.7 53.% 54.4 55.0 55.9 S56.5 57V.1 57.7 58.2 56.7
1289 650, .20, 41.1 &5.9 50.6 54.9 58.2 60.4 62.7 64.B 66.5 &7.7
12%0 69.1 70.2 71.0 ¥2.0 72.9 73.7 74,2 75.0 75.6 75.7
1291 g
i2¢2 MAT 'LEAD' 3100,4,0,0,0.0
1293 29.0E-6, 16100., 55%0.. 0.L4
1294 29.0E-6 293., 29.1E-6 373., 30.0E-6 4&73., 31.3E-6 573,
1295 =
i294 MAT  TO&K' 4001,0-0,0-0-3
1297 [ 0. D. o.
1298 REF 1 tR-417
1299 €3R 293..(.0,1
1300 1.0E-4,-11, 0.01 9.8, £.02 &7.%, 0.03 49.8, D.D41 49.B.
- e e
1 2




JAERI-Data/Code 97-049

Appendix G (Continued}

DATA 2 3 4 5 & 7 .3
SEQ. NO. S et S, L B e e B
1301 Q.051 4%.8, 0.1205 50.7, D.143 52.3. 0.223 53.%.
1302 0.357 40.5, 0.511 75.7, 0.693 %%.0
1303 SSR 293.,Cr45,1
1304 1.0E-4+11, 0.01 Q.78, 0.02 3,53. D.035 .22, 0.041 12.8,
1305 0.051 15.4. 0.105 -21.0, D.163 24.5, 0.223 2B.4.
1z06 0.357 36.8, 0.511 50.1, 0.693 70.5
1307 SSR 293.,(.%0-1
1308 1,0E-4,12- £.01 ©,6%, 0.02 3.53, Q.03 5.4%, 0,041 6.28,
1309 0.051 £.77, 0.105 B.43, 0.1463 ©.41., 0.223 10.4.
1310 0.357 12.6- 0,511 16.9, 0.693 29.4, 0.92 76.2
1311 *
i3lz MAT  TDAK? 4£002,0,0,0,0:3
1313 Q. Q. G. 0.
1314 REF 1 TR-41*
1315 COM  '9 M FALL '
1318 SSR 293..0.0.1
1317 +1_.E-2,11, 0D.02 22.3, G.041 50.8, D.062 7Y1.B, 0.105 6%.5,
1318 ©.151 641.4, 0.223 59.3- 0.288 60.2. D.357 £6.0-
1319 0.431 77.6, 0.511 74.1, 0.6%3 BO. 2
1320 SSR 293.,C,45.1
1321 +1.f-2-12- 0.02 &.96, 0.041 33.7, 0.062 39.2- 0.105 31.7.
1322 ©.151 27.2- 0.223 34.3, 0,288 34 .3, D.357 3b.46.
1323 0.431 35.B, 0.511 &42.4, 0.£93 62.0, D.%2 66.6
1324 §SR  293..C.%90.1
1325 +1.£-2,13, 0,07 1.37, D.0&1 15.2+ D.062 16.1. 0.105 14.2.
1326 0.151 12.9- 0.223 15.2, 9.285 16.1, 0.357 16.8,
1327 0.431 20.5- 0,511 21.4, D.&93 28.5, 0.%92 66.64
1328 1.2 0.0
1329 *
1330 MAT 'PLYWOCD® 4D03,0+0,0,0,3
1331 o. 0. 0. 0.
1332 REF 1 fR-41"
1333 SSR 293.,CL,0.1
1334 4.0E-k,11- 0.01 0.294, 0.02 ©0.5B8, 0.03 2.45 » 0.041 4.31.
1335 6.051 6.28 . 0.103 B.B3 , 0.163 10.4 - 0.223 12.6
1336 0.357 19.6 , 0,511 32.2 . 0.598 45.2
1337 SSR  293.,Cr45.3
1338 1.0E-4,13, 0.01 2.45 . 0.02 10.9 » 0.03 19.56 . 0.041 2Z1.0-
1339 0.051 22.1 » 0.10% 25.6 » 0.163 27.% - 0.223 29.5.
1340 6.357 32.6 , 0,511 34.4 , 0.693 39.2 » C.92 50.6-
1341 1.2 86.9
1342 §5R  293.-0.90C.%
1343 1_0E~4,13, 0.01 2.45 » 0.0Z 19.6 » ©.03 21.1 . 0.041 20.7.
1344 ¢.05%1 19.6 . 0.105 17.5 » 0.143 18.8 , 0.223 20.7,
1345 0.357 22.5 - 0.511 23.4 » 0.6¥3 27.1 » 0.92 37.9.
1348 1.2 T5.7
1347 x
1348 MAT "PLYWDOD' 4004,0,0,0,0.3
134% 0. a. Q. Q.
1350 REF 1 *R-&1"
- afmmmm§mmmmQmmm = frrenfmmm e §mmam@mm = §r Qs mm§mm o m o~ ~=fmmr = 0w —ru§mm-=0
1 2 3 4 5 -3 7 ]
Rppendix G {Continued}
DATA 1 z 3 & 5 7 8
SEQ. NO. . et REC P EES- SRR G Tl e ==0=+v=f~===0
1351 COM 79 M FALL M
1x52 §SR 293..C-0-1
1353 +1.E-2.11, 0.02 2.26 . 0.041 5.79 » 0.042 ¥#.81 , C.0BY 12.5,
1354 0.128 11.8 . 0.174 15.2 » 0.223 15.2 - 0.2BB  16.5.
1355 0.357 30.3 . D.511 46.6 , 0.693 104
1356 $SR 293.,C.45.1
1357 +1.E-2-15, 0.02 1.96 » 0.04l1 4.9 - 0.0482 i0.7 . 0.0BY 24.0s
1358 0.105 27.2 - 0.128 27.2 , 0.174 27.2 - D.223 28.8.
1359 0.357 32.3 , 0,531 33.0 . D.493 33.8 , 0.92 49, .
1360 1.2 67.7
1361 §ER 293..C.%0-1
13s2 +1.E-2.13, 0,02 ©0.88 . 0.C41 7.16 - D.042 12.1 ~ C.083 17.4-
1363 0.128 32.3 , 0.174 29.4 , 0.223 25.% - 0.2BB 2F.4-
1364 0.357 25.6 - 0.51%1 31.2 , 0.693 32.2 - 0.92 40.1,
1365 1.2 53.8
1366 =
1367 KAT *BALSAC 4005,0,0,0-0-1
1368 Q. G. c. 0.
138% REF 1 TR-427
1370 £OM  TSPECIFIC GRAVITY 0.17°
1371 $S5R  293.,0,90-1
1572 1.0E-4, 4, 0.1 1.0, 0.2 1.2, 0.3 1.6, D.4 2.2
1373 =
1374 MAT 'BALSAT 4066,0,0,-0.0:1
1375 Q. Q. 0. 0. '
1376 REF 1 'R-42°
1377 toM 'SPECIFIC GRAVITY O0.187
1378 §SR 2%3.-C.90.%
1379 1.1E+2, &4, 0,1 3.3, 0.2 2.%:, 0.3 2.8, 0.4 2.9
1380 =
1381 MAT  TBALSA" 4007,0,0,C,0.1
1382 o. 0. a. 0.
1383 REF 1 *R-42°7
1384 cOM  YSPECIFEIC GRAVITY 0.18*
1385 58R 293..C-70.1
1384 1.1E+2, 4, 0.1 2.0, 0,2 2.1, 0.3 2.5, 0.4 2.9
187 =
1388 MAT 'BALSAT L00B,0,0,0,0:2
1389 [ Q. o. 0.
1390 REF 1 TR-427
1391 COM 'SPECIFIC GRAVITY 0.207
1392 §SR  293.,0.45.2
1393 1.06-4, 4, 0.1 3.2, 0.2 3.6, D.3 4.0, B.& 4.6
1394 1.1E+2, &+ 0.1 5.5, 0.2 6&.4s 0,3 7.4, 0.4 E.3
1395 5SR  293..C.,90.,1
1396 1.3E+2, 4, 0.1 16.%, 0.2 16.8, 0.3 16.7, Q.4 18.5
1397 *
1398 MAT  TBALSA' L00%,0,0,0-051
1399 0. 0. a. 0.
1400 REF 1 TR-42'




JAERI-Data/Code  97-049

! Appendix G (Continued)

DATA 1 2 3 & 5 &
SE@. NO.  ~===5-==—=Q--—=B===—f=—-—5—-—=0-rirnB-===fmeesSoon—@rro=fom- -0
1601 coM  *SPELIFIL GRAVITY o.21°
1402 SSR 293..L.0-1
1403 1.0E-4, %, 0.1 14.7, 0.2 14.9, 0.3 15,2, 0.4 15.7
1404 *
1403 MAT 'BALSR' 4010,0,0,0-0-3
1406 o. o. ©o. ©O.
1407 REF 1 TR-42°
1408 COM 'SPECIFIC GRAVITY 0.21°'
1409 SSR 293.,C,0-1
1410 1. 0E-bs 4o 0.1 14.0. 0.2 4.1, 0.3 14,4, 0.4 14,9
1411 *
1412 MAT "BALSA' 4011,0.0,0,0.2
1413 o. ©. 0. 0.
1414 REF 1 FR~42°
1415 coM  SPECIFIC GRAVITY 0,257
1416 SSR 293..0,0,1
1417 1_.1E+2, &, D.1 22.3, ©.2 22.1, 0.3 21.%- 0.4 21.7
1418 S8R 293.,0r4501
: 1419 1.35E+2, 4, 0.1 8.1, 0.2 9.5, 0.3 10.%, 0.4 12.3
I 1420 *
1421 MAT 'BALSA’ “012,0-0,0-0+3
1422 o. ©. o9. 0.
1423 REF 1 FR-42°
' 1424 COM  "SPELIFIL GRAVITY 0.26°
1425 SSR 293..0.90,2
1426 1.06-4- &4, B.1 2.2, 0.2 2.8, 0.3 3.4, 0.4 4,5
1427 1.3E42- 4, 0.1 5.1, 0.2 5.9, 0.3 &.B, 0.4 7.8
; 1428 SSR 293..C,45.1
1429 1.DE~4s 4r D.1 4.9, G.2 5.8, 0.5 &.7, 0.¢ 7.8
1430 S5R 2%3.-0-0.1
1431 1.0E-4, 4, 0.1 19.1, 0.2 20.%, 0.3 21.1, 0.4 22.2
1432 x
1433 MAT 'BALSA' 4013,0,0,0,0,1
1434 Q. o. Q. 0.
1435 REF 1  'R-42' :
1436 COM SPECIFIC GRAVITY D.26'
1437 S5R  293..C-0-1
1438 1.0E-&, 4. 0.1 22.3, 0,2 21.8, G.3 21.5, 0.4 21.2
1439 x
1640 MAT 'BALSAC 4014,0.0,0,0.1
1441 c. Q. 0. 0.
1442 REF 1 TR-427
1443 COM  'SPECIFIC GRAVITY 0.26°
1444 SSR 293.-C.45.1
1445 1.0E-4, 4, 0.1 3.3, 9.2 5.6, 0,3 7.9, 0.4 0.4
1446 *
1447 MAT "BALSA' L015,0,0,0-0.4
1448 . 0. 0. ¢
1449 REF 1 'R-dd’
1450 cOM 'SPECIFIL GRAVITY 0.0%7
O R T B e ket Bl b Tl St
1 4 3 4 5
Appendix G (Continued)
DATA 1 2 3 8 5 3 7 s
SEQ. NO.  ~-=-5===-0-=--5--=-0- ——D-ssmSmem=Drmm=§==m=f=r—-5-—-—Qr===5=~=~0--~=5----0
1451 SSR 293..L, Q-1
1452 1.0DE~4s 7r 0.02 4.16,0.1 #.59, 0.2 £.60, 0.3 &.61, 0.4 &.60/
1453 0.5 4.60, 0.6 4.56
1454 SSR 293.,C,45.1
1455 1.0E-4, 7, 0.02 0.54,0,1 0.91, 0.2 0.99, 0.5 1.05- 0.4 1.13.
1456 0.5 1.27, 0.6 1.5
1457 SSR  293.,C-580.1
1458 4,0F-4, 7. 0.02 0.36-0.1 0.60, 0.2 0-66- 0.3 0.869, 0.4 0.7%.
1459 0.5 D.8&- 0.6 1.01
1660 §S5R  2%3.,C.%0.1
1661 1.0E-4, 7, 0.02 0.25.0.1 D.4&s 0.2 0.47, ©.3 0.50, 0.4 0.55-
1462 0.5 G.60, 0.6 0.64
1463 *
1464 MAT BALSA' 4016-8,0,0,0-1
1465 . o. C. a.
1486 REF 1 "R-&4!
1467 CoM  'SPECIFIC GRAVITY 0,187
1468 SSR 293..C, O.1
1669 1.0E-4, 7, 0.02 10.4. 0.1 10.9, 0.2 10.%5, C.3 10.94, 0.4 10.5,
1470 0.5 10.7, 0.6 10.7
1471 *
1472 MAT 'BALSA' 4017,0,0,0,0,1
1473 0. c. Q. C.
1474 REF 1 TR-G4"
1475 COM  "SPECIFIC GRAVITY 0.31'
1478 $SR 293.,Cr 0.1
1477 1.0F-4. 7. 0.02 22.19, 0.1 22.6. 0.2 22.5, 0.3 22.5, 0.4 22.4~
1478 0.5 22.3 - 0.6 21.3
1479 *
1480 KAT  'BALSA' 4018,0,0-0,0,1
1481 0. 0. ¢. Q.
1482 REF 1  R-49"
1483 COM 'SPECIFIC GRAVITY 0.227
1484 SSR 293..C.90.1 .
1485 41.E~2, ©, D.01 0.776, 0.02 1.34, D.05 2.05, 0.11 2.29. 0.22 2.35.
1486 0.36 7.40 - 0.51 2.35, 0.8% 2.45, 0.92 2-67
1487 .
1488 MAT  'BALSA” 401§,0.0-,0,0,1
1489 0. Q.- . [+18
1490 REF 1 TR-49T
1491 cO®  TSPECIFIC GRAVITY ©.22'
1492 SS5R  293..C. O.%
1493 +1.€-2, 8, 0.02 7.7, 0.04 15.1, D.0& 22.1, D.CB 27.4, D.16 23.8.
1494 0.29 20.2. 0.36 1B.2, D.43 14.1
14935 =
1496 AT  "BALSA’ 4020,0,0,0-0-1
1497 0. ©0. 0. OG.
1498 REF 1 TR-49"
1499 COM 'SPECIF1C GRAWITY 0.22'
1300 SSR 293..0- 0.1
T Ry T B Rl e e e i niniaid
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DATA
SEQ. NO.

1501
1502
1503
1504
1503
1508
1507
15086
1509
1510
1511
1512
1513
1514
1515
1514
1517
1518
151%
1520
1521
1522
1523
1524
1525
1528
1527
1528
1529
1530
1531
1532
1533
1534
1535
1534
1537
1538
1539
1541
1541
1542
1543
1544
1545
1544
1347
1548
154%
1550

DATA
SER. NO.

1551
1352
1553
1554
1553
1556
1557
1558
155%
1560
1561

JAERI-Data/Code 97-049

Eppendix G (Continued)

1 2 3 4 5 6 7 B
R . et el et e il Uit Skl

1,0F-4,13, €.02 7.7, 0.04 15.1, 0.06 22.1, O.0B 27.4, 0.16 23.Bs
0.2% 20.0, 0.36 41B.4, 0.43 16.6. ©.51 14.1, 0.60 10.8.
0.69 E.2%, 0.74 7.54, 0.BO 7.06

L3
MAT "BALSA' 4021,0,0,0,0-]
a. 0. (1 ¢.
REF 1 "R-49'
COM 'SPECIFIC GRAVITY 0.22°
S5R 293.-C. O3
+1.E-2,15, 0.02 7.7, 6.0& 15.i, .06 22.1, 0.08 27.4, £.16 23.2.
©.29 18.7, 0.36 14.6. D.43 14.3, 0.51 11,9, £.60 10.0.
©.69 8.77, 0.74 B.29, D.BO B.55. 0.92 8.62, 1.05 7.27

MAT 'BALSAT 4022,0,0,040-1
o. 0. 0. c.
REF 1 TR-497
tom *SPECIFIC GRAVITY G6.22"'
SSR  293.-C-90-1
+1.F=2, %, ©.01 0.776, D-02 1.34, 0.D5 2.05, 0.11 2.29, D.Z2 2.20~
¢.36 2.20 - 0.51 2.12, 0.469 2.1i6, 0.%2 2.12

*

MAT T"BALSA’ 4023,0,0,08,0-1
o. 0. o. 0.

REF 1 'R-45"

coM  'SPECIFIC GRAVITY €.227
SSR  293.,L.90-%
+1.E~2, %, 0.D1 D.776- 0.02 1.34, 0.05 2.05, 0.11 2.29, D.22 2-720»
0.36 2.20 » 0.51 2.23, 0.89 2.35. 0.92 2.43

MAT 'PLYWDQD' 4100,0+0,0,0-0
1.0E-4, 18.0., 7.1, 0.26
T
END
HAT  'SUS304" 2033,0,0,0-0.2
G, o 0. 0.
REF 1 TR-51"

COM 'NI B.90,CR 18.63,C 0.0B,5I G.71-MN 1.67,P 0.028,5 0.008"

SSR 293..T,-14
1.00CE~4 ,1, D.002 196,
31.010E-4 -1, D.0O0OF 375,
7.8 fls 0019 &53.
S.BE+1 -1, 0.028 504,
1.7E+2 ,1. 0.058 572,
3.5E+2 -1, 0.110 674,
&.0E+2 .1, Q.162 763,
&.95E+2.4, 0.20% B4LS.
5.81E+2-1, 0.295 1000.
5.83E+2-1, 0.252 91B.
5.92E+2-1, D.L18 1165.
5.95E+Z-1, 0.3B0 1116.

Y VRO PR SOy, S . I S R e aat ettt
5 . 5 6 7

1 2

Fppendix G (Continued)

1 H 3 4 5 &
B e et T B Sl et

S.97E+2.1, D.341 1067.

§.29E+2.1, 0.450 1Z03.
SSR £73.:Ts:6

1.C00E-4, 1- D.110 379.

1.001E-4, 1, 0,362 437,

1.062E~4, 1, 0.20% 493,

7.4  « 1s 0,295 S5é1.
7.5 - 1, D.0&3 295.
%.3 . 1., 0.256 528,
N
END
J e annr Leen - LS EE el B
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