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Preface

Conventions Used in This Guide

This guide uses the following typographic conventions to indicate various types of information:

Convention
COMMAND

Menu > Iltem

path/filename.ext

ARGUMENT

Argument

ANSYS Guide Title
conmand, ar g1, ar g2

Note--

Caution:

Warning

Indicates

ANSYS commands. These are shown as uppercase, bold text (for example,
K, DDELE, and so on). In the online documentation, these provide hyper-
links to the appropriate command reference information.

Menu paths (sometimes referred to as GUI paths). These are shown as bold
text with mixed-case, separated by angle brackets ">". An angle bracket
indicates a branch to a new menu item.

File names, which may or may notinclude directory paths. These are shown
as lower-case, bold text, unless case is significant. Examples are shown
with the UNIX directory separator character "/" (slash); if you are using a
Microsoft Windows system, use "\" (backslash) as your directory separator
character.

Arguments for numeric values (such as VALUE, INC, TIME) in command
syntax. These are shown as upper-case italic text. On some commands,
non-numeric convenience labels (for example, ALL and P) can also be
entered for these arguments.

Arguments for alphanumeric values (for example, Lab or Fname) in com-
mand syntax. These are shown in mixed-case, italic letters. The guide also
uses italic text for emphasis.

The name of an ANSYS manual.

Command input listings, ANSYS output listings, and text that a user enters
are shown in fixed-width font.

Information that supplements the main topic being discussed, such as
important tips or guidelines.

Actions or situations that could cause problems, unexpected ANSYS beha-
vior, or unexpected results.

Actions or situations that can shut down ANSYS, damage files, cause loss
of data, and so on.

About the Programmer's Guide Set

The ANSYS programmer's guide set provides information about the various programming interfaces available
to customers. These manuals assume that you have at least a basic knowledge of programming (a working
knowledge of Fortran 90 would be very helpful). The set of four manuals includes:

The APDL Programmer's Guide
This guide was designed for ANSYS users that have some programming skills and wish to tap the power of
the ANSYS Parametric Design Language (APDL) to increase the productivity. APDL is a scripting language
that is very similar to Fortran 90. The guide describes how to define parameters (variables), how to create
macro programs using APDL, how to use APDL for simple user interaction, how to encrypt an APDL macro,
and how to debug an APDL macro.

The UIDL Programmer's Guide
The UIDL Programmer's Guide covers the User Interface Design Language (UIDL) including how to modify
or construct menus, dialogs and online help from within ANSYS.

Guide to Interfacing with ANSYS. ANSYS Release 10.0.002188. © SAS IP, Inc.
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Guide To ANSYS User Programmable Features
ANSYS provides a set of Fortran 90 functions and routines that are available to extend or modify the program'’s
capabilities. Using these routines requires relinking the ANSYS program, resulting in a custom version of
ANSYS. ANSYS provides an external commands capability which you can use to create shared libraries
available to ANSYS (either from ANSI standard C or Fortran 90). you can use this feature to add custom exten-
sions to ANSYS without the need to rebuild the ANSYS executable.

Guide to Interfacing with ANSYS
This guide describes a group of utilities as well as a set Fortran 90 routines that you can use to directly access
the ANSYS database. You can also use these capabilities to access data in any of the binary files that ANSYS
writes or uses.
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Chapter 1: Format of Binary Data Files

1.1. What Are ANSYS Binary Files?

The ANSYS program writes several binary files to store data during an analysis. These files are named Jobname.ext,

where

Jobname is the name of the analysis that caused the file to be generated and .ext is an extension indic-

ating the type of data in the file. ANSYS-written binary files include the following:

Thefollowing results files, in which the ANSYS program stores the results of solving finite element analysis
problems:

- Jobnane.RST A structural or coupled-field analysis

- Jobnane.RTH A thermal analysis

- Jobnanme.RMG A magnetic analysis

- Jobnane.RFL A FLOTRAN analysis

The Jobnanme.MODE file, storing data related to a modal analysis

The Jobnarne.RDSP file, storing data related to a reduced transient analysis.
The Jobnane.RFRQ file, storing data related to a reduced harmonic analysis
The Jobname.EMAT file, storing data related to element matrices

The Jobnamre.SUB file, storing data related to substructure matrices

The Jobnane. TRl file, storing the triangularized stiffness matrix

The Jobnane.FULL file, storing the full stiffness-mass matrix

The files listed above cover almost all users' needs, although there are others. For more information, see the
ANSYS Basic Analysis Guide.

1.1.1. Conventions Used to Describe Binary Files

In the information describing the binary file formats:

Record ID is the identifier for this record. Not all records will have identifiers; they're indicated only for
records whose record pointers are stored in a header.

Type indicates what kind of information this record stores.
Number of records indicates how many records of this description are found here.

Record length indicates the number of items stored in the record.

In some record descriptions, actual variable names used may appear in the record contents area.

1.1.2. The Standard Header for ANSYS Binary Files

Each of the ANSYS program's binary files contains a standard, 100-integer file header that describes the file
contents. The header contains the items listed below, always in the order shown:

Item 1

The file number

Item 2

The file format. This item has a value of 1 if the file is small format, -1 if large format.

Guide to Interfacing with ANSYS. ANSYS Release 10.0.002188. © SAS IP, Inc.
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Item 3 The time, in compact form (i.e., 130619 is 13:06:19)
Item 4 The date, in compact form (i.e., 20041023 is 10/23/2004)
Item 5 The units of measurement used. The value of this item is as follows:
+ 0 for user-defined units
+ 1 for Slunits
+  2for CSG units
3 for British units (feet)
+ 4 for British units (inches)
Item 10 The ANSYS release level in integer form ("X.X" in character form)
Item 11 The date of the ANSYS release
ltems 12-14 The machine identifier in integer form (three four-character strings)
Items 15-16 The Jobname in integer form (two four-character strings)
ltems 17-18 The ANSYS product name in integer form (two four-character strings)
ltem 19 The ANSYS special version label in integer form (one four-character string)
Items 20-22 The user name in integer form (three four-character strings)
Items 23-25 The machine identifier in integer form (three four-character strings)
Item 26 The system record size
Item 27 The maximum file length
Iltem 28 The maximum record number
Items 31-38 The Jobname (eight four-character strings)
Items 41-60 The main analysis title in integer form (20 four-character strings)
Items 61-80 The first subtitle in integer form (20 four-character strings)
Iltem 95 The split point of the file
Items 97-98 LONGINT of filesize at write

1.2. Format of the Results File

The next few pages describe the format of the ANSYS results file. (In the following tables, records with a record
ID containing an asterisk (¥) are those you can read and store into the ANSYS database via the LDREAD command.)

Note: The pointers in the solution data headers are relative , not absolute pointers. For example, the 12th item
in the solution data header will be relative to a position in the Data Set Index (ptrESL = DSI (i) + ptrESL).

This section explains the contents of the results file; that is, those files with the following extensions:

.rfl brfl
.rmg .brmg
.rst brst
.rth .brth
JInn
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Section 1.2: Format of the Results File

1.2.1. Nomenclature

A load case contains the results for an instance in an analysis. A load case is defined by a load step number and
a substep number. A load case is also categorized by a cumulative iteration number and time (or frequency)
values. A load case is identified by all three methods in the results file.

The results file does not have to contain all the load cases of an analysis.
A data set is used in this chapter to designate a load case.

For a complex analysis, there will be two data sets for each load case. The first data set contain the real solution
and the second contains the imaginary solution.

1.2.2. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is 12.

1.2.3. Results File Format

*condeck, fdresu
c *** ansys(r) copyright(c) 2000
C *** ansys, inc

c *xxxkxkxxx description of results file ****xxxskskx
c --- used for the following files:
c Lrfl Cbrfl
c .rng .brng
c .rst . brst
c .rth .brth
c I nn( 1 xx)
LONG NT resuf pL
i nt eger resubk, resuut, resuLong, resuSpare(3)

common /fdresu/ resufplL, resubk, resuut, resulLong, resuSpare

Cc  ¥rxxxkxdkxk common variabl e descriptions *xxxxxxkxkx

co resufpL file position on file resu

co resubk bl ock nunber for file resu (usually 6)

co resuut file unit for file resu (0 if not open) FUN12
co resulong 0, old 32 bit integer form 1, 64 bit form(8.1)

c See fddesc for docunentation of how binary files are stored

C *kkkkkkkkk* flle forn-at *kkkkkkkkk*x

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose

c record pointers are stored in a header

c type tells what kind of information is stored in this record

c i - integer

c dp - doubl e precision

c cnp - conpl ex

c nrec tells how many records of this description are found here

c Irec tells howlong the records are (how nmany itens are stored)

c recid type nrec Irec contents

c --- i 1 100 standard ANSYS file header (see binhed for
c details of header contents)
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Chapter 1: Format of Binary Data Files

c --- i 1 40 . RST FI LE HEADER

12, nmaxn, nnod, r esmax, nundof ,
maxe, nelm kan, nsets, ptrend,
ptrDSI, ptrTI M ptrLSP, ptrELM pt r NOD,
ptr GEQ, ptr CYC, CM5fl g, csEl's, units,

nSect or, csCord, ptr End8 ,fsiflag,

pnet h, nof f st, eof f st, nTrans, pt r TRAN,
kLong, csNds, cpxrst, 0, 0,
0, 0, 0, 0, 0

O0O000 000

each itemin header is described bel ow

o

funl2 - unit nunber (resu file is 12)

maxn - maxi mum node nunber of the nodel

nnod - the actual nunber of nodes used in
the sol ution phase

resmax - the maxi num nunber of data sets
allowed on the file (defaults to
1000; minimumallowed is 10)

nunmdof - nunber of DOFs per node

maxe - maxi mum el ement nunber of the
finite el ement nodel

nelm - nunber of finite elenents

kan - analysis type

nsets - nunber of data sets on the file

ptrend - pointer to the end of the file

ptrDSI - pointer to the data steps index
tabl e

ptrTIM- pointer to the table of time val ues
for a load step

ptrLSP - pointer to the table of |oad step,
substep, and cunul ative iteration

nunber s

ptrELM - pointer to the el ement equival ence
tabl e

ptrNOD - pointer to the nodal equival ence
tabl e

ptrGEO - pointer to the beginning of
geonetry infornmation

ptrCYC - pointer to the table of cyc sym
nodal -di aneters at each |oad step

Cvsflg - CMs results flag: 0-non cns, >0-cns

units - unit system used

= 0 - user defined units

=1- Sl

=2 - CSG

= 3 - British, using feet

= 4 - British, using inches

=6 - MPA
nSector - nunber of sectors for cyclic sym
csCord - Cyclic symetry coordi nate system
csEl's - Cyclic sym# eles in master sector

ptrEnd8 23,24 64 bit file length
fsiflag - FSI analyis flag

OO0 0000000000000 00000000000000000000000000000000O0O0

pret h - p-nethod analyis flag
noffst - node offset used in witing file
eoffst - elemoffset used in witing file
nTrans - nunber of SE transformation vects
ptr TRAN - pointer to SE transformati on vects
kLong - 1, 64 bit integer form
csNds - Cyclic sym# nds in naster sector
cpxr st - conplex results flag (0-no, 1-yes)
c i 1 nurndof Degrees of freedom per node
c DOF reference nunbers are:
c UX =1, WY =2, UZ =3, ROX= 4, ROTY=5, ROTZ=6, AX =7, AY =38
c Az =9, VX =10, VY =11, VZ =12 ****** 13.18 are spares ***x*kxxkx
c FrRkkkkkxkkxkkxkkk  PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24
c EMF =25, CURR=26, SP01=27, SP02=28, SP03=29, SP04=30, SP05=31, SP06=32
c (curdof (i),i =1, nundof)
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O o000

O0OO0000O00O0000O0 O000O0

o0

O0O000 000

o

O0OO000000000000000000000O0

ELM

TIM

LSP

TRAN

GEO

dp

dp

1

1

1

nTran

nnod

nel m

2*r esnax

resmax

3*r esmax

25

40

Nodal equival ence table. This table equates
the nunber used for storage to the actual
node nunber

(bacl st (i), i=1, nnod)

El ement equi val ence table. The ANSYS program
stores all elenent data in the nunerical
order that the SOLUTI ON processor solves the
el enents. This table equates the order
nunber used to the actual el enent nunber

Data sets index table. This record contains
the record pointers for the beginning of
each data set. The first resnax records are
the first 32 bits of the index, the second
resmax records are the second 32 bits. To
create the 64 bit pointer, use:

LONGPTR = largel nt Get (first, second)
Read the solution data header as foll ows:

cal |l bioBasePut (nblk, LONGPTR)

loc = bioigr (nblk,12)

call biord (nblk,loc,...
The rest of the file reading continues to use
the ptrXXX's that are in the headers.

Time/freq table. This record contains the
time (or frequency) values for each data
set.

Data set identifiers. This record contains
the | oad step, substep, and cumnul ative
iteration nunbers for each data set.
Substructure transformation vectors

Geonetry data header(was 20 in 32 bit vers)

0, maxety, nmaxrl, ndnod, nelm
maxcsy, ptr ETY, pt r REL, pt r NOD, pt r CSY,

ptrEl D, 0, 0, 0, 0,

ptr MAS, csysi z, el nsi z, etysi z, rlsiz,
ptrETYL, ptr RELL,

pt r CSYL, pt r NODL, ptrElIDL,
pt r MASL, 0, 0, 0,
0, 0, 0, 0, 0

each itemin header is described bel ow

0 - position not used
maxety - the maxi num el enent type reference
nurnber in the nodel

maxrl - the maxi mumreal constant reference
nunber in the nodel

ndnod - the nunber of defined nodes in the
nodel

nelm - the nunber of defined elenents in
t he nodel

maxcsy - the maxi mum coordi nate system
reference nunber in the nodel
ptrETY - pointer to the elenment type index

table

ptrREL - pointer to the real constant
index table

ptrNOD - pointer to the nodal point
| ocations

ptrCSY - pointer to the local coordinate
system i ndex table

ptrEID - pointer to the el ement index
tabl e

0 - position not used

0 - position not used

0 - position not used
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c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c ETY i 1 maxety
c
c
c
c --- i nurmety etysiz
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c REL i 1 maxr |
c
c
c
c --- dp nun | varies
c
c
c
c
c
c
c
c
c Csy i 1 maxcsy
c
c
c
c

0 - position not used

ptrMAS - pointer to the diagonal nmass matrix

csysiz - the nunber of itens describing a
l ocal coordinate system (usually
24)

el msi z - the maxi mum nunber of nodes that a
defined el ement nay have

etysiz - the nunber of items describing an

el enent type(=I ELCSZ from echprm i nc)

risiz - the maxi mum nunber of itens
defining a real constant (O, if no
real constants are defined)

ptrETYPL - 64 bit pointer to TYPE

ptrRELL - 64 bit pointer to REAL

ptrCSYL - 64 bit pointer to CSYS

ptrNODL - 64 bit pointer to NODES

ptrEIDL - 64 bit pointer to ELEMENTS

The el ement types index table. This record
contains record pointers for each el enent
type description. (Relative to ptrETYPL
for 64 bit version)

El enent type description. Each of these
records is pointed to by a record pointer
given in the record | abel ed ETY. See
routines echprmand elccnt for a conplete
description of the itens stored here

These itens are typically stored into the
|ELC array, and are used to deternine the
el enent type characteristics at runtine.
The following itens are typically of
interest:

* Item1 - element type reference nunber

* Item 2 - elenment routine nunber

* |tens 3-14 - elenment type option keys
(keyopt s)

* Item 34 - DOF/ node for this el enent
type. This is a bit mapping
of the DOF/ node

* |tem 61 - nunber of nodes for this
el enent type (nodel m

* |tem 63 - nunber of nodes per el ement
havi ng nodal forces, etc
(nodfor)

* Item 94 - nunber of nodes per el ement

havi ng nodal stresses, etc
(nodstr). This nunber is the
nunber of corner nodes for

hi gher-ordered el enents

Real constants index table. The record
contains record pointers for each rea
constant set. (Relative to ptrRELL for
64 bit version)

El enent real constant data. These records
contain real constant data used for the

el ements. (See the ANSYS El ements Reference
manual for values for a specific elenent.)
Each of these records is pointed to by a
record pointer given in the record |abeled
REL. The length of these records varies for
each el enent type (actual length is returned
fromroutine BI NRD8)

Coordi nate systens index table. This record
contains the record pointers for each

coordi nate system set. The ANSYS program
wites coordinate systenms only if |ocal
coordi nate systens were defined. |If a |oca
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OO0 00

OO0 00

o

O0OO0000000000O0

O o000 O o000

O o000

O0O000 000

O0OO00O0000000O0

El D

dp

dp

dp

nuncsy csysiz

1 7*ndnod
nnod 7
1 nel m

nel m 10+nodel m

system was defined, the predefined gl obal
systens 1 to 2 also will be witten. The
gl obal Cartesian systemO will never be
witten. (Relative to ptrCSYSL for 64

bit version)

Coordi nat e system description. These
records contain coordinate systemdata for
each coordi nate system defined. Each of
these records is pointed to by a record
pointer given in the record | abel ed SYS.

The itens stored in each record:

* Items 1-9 are the transformation matrix

* |tems 10-12 are the coordinate system
origin (XC YC zZQO).

* |Itenms 13-14 are the coordinate system
paraneters (PARL, PAR2).

* |tens 16-18 are the angles used to define
the coordi nate system

* |tems 19-20 are theta and phi singularity
keys.

* |tem 21 is the coordinate systemtype
(0, 1, 2, or 3).

* |tem 22 is the coordinate systemreference
nunber .

This group contains the node nurmber and
coordinates (in the order

Node, X, Y, Z, THXY, THYZ, THZX) for each node.
(32 bit version)

(64 bit version)

Node, X, Y, Z, THXY, THYZ, THZX for each node
Nodes are in the order given by Nodal
Equi val ence Tabl e (bacl st(1:nnod))

El ement descriptions index table. This
record contains the record pointers for each
el ement description. (LONG NT (2*nelm for
64 bit version, relative to ptrElDL)

El ement descriptions. Each of these records
is pointed to by a record pointer given in
the record | abeled EID. The I ength of these
records varies for each el ement (actual
length is returned fromroutine Bl NRD8).
nodel m shown here is the nunber of nodes for
this elenent. Its value is defined in the

el enent type description record.

The itens stored in each record:

mat, type, real, secnum esys,
deat h, sol idm shape, el num 0,
NODES

each itemis described bel ow

mat - material reference nunber
type - element type nunber
real - real constant reference nunber
secnum - section nunber
esys - element coordinate system
death - death flag

=0 - alive

=1 - dead
solidm - solid nodel reference
shape - coded shape key

el num - el ement nunber
NODES - node nunbers defining the el enent.
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c (See the ANSYS El enents Reference
c for nodal order of an elenent).

c MAS dp 1 nnod*nundof Diagonal mass natrix.

c The solution information is stored starting at this point in the file.
c The remaining records on the file are repeated as a group nsets tines

c (once for each data set). Itemnsets is defined in the file header.

c Each set of data is pointed to by a record pointer given in the record
c | abel ed DSl .

c i 1 200 Sol ution data header. (was 100 in 32 bit)

O0OO000000000000000O00000O0O0

o

O0O0000000000000000000000O00000O0O0

pv3num nelm nnod, nmask, itine,
iter,ncumt, nrf,cs_LSC, nnast,

ptrNSL, ptrESL, ptrRF, ptrMST, ptrBC,

rxtrap, node, isym kcnplx, nundof,
DOFS,

positions 51-70 - title,

positions 71-90 - stitlel,

dbnt i m dbndat, dbf ncl, sol ti m sol dat,
pt r OND, pt r CEL, nf | dof , pt r EXA, pt r EXT

101-102
103-104
105-106
107-108
109-110
111-112
113-114
115-116
117-118
119-120
131-132
133-134
135-136
137-138

each item

pv3num -
nelm -
nnod -
mask -

itime -
iter -
ncumit -
nrf -
cs_LSC -

nmast -
ptrNSL -
ptrESL -
ptrRF -
ptrMST -
ptrBC -
rxtrap -

node -

ptrEXA (was in 99)
ptrEXT (was in 100)
ptrNSL (was in 11)
ptrRF (was in 13)
ptrMST (was in 14)
ptrBC (was in 15)
ptrTRF (was in EXT 125)
ptrOND (was in 96)
ptrCEL (was in 97)
ptrESL (was in 12)
ptrVSL (was in EXT 196)
ptrASL (was in EXT 197)
(was in EXT 200)
(was in EXT 199)

in header is described bel ow
current solu set nunber

nurnber of el enents

nunber of nodes

bi tmask for the existence of
several records. |If a bit is set
here, it indicates that the
correspondi ng record exists on the
file.

The itenms in the bitmask that
correspond to each record are shown
in the record descriptions bel ow.

| oadst ep

iteration nunber

cunul ative iteration nunber

nunber of reaction forces

cyclic symetry count of the

| oad step for this SOLVE

nunber of nasters

poi nter to nodal solution

pointer to el ement solution
pointer to reaction forces

pointer to the masters

pointer to the boundary conditions
key to extrapolate integration

point results to nodes

= 0 - nove

= 1 - extrapolate unless active
non- i near

= 2 - extrapol ate al ways

node nunber of harnonic | oading

1-8
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O0OO0000000000000000000000000000000O0O0

OO0 0000 o

o

O0OO00O00O000000O0

O0O00O000 000

100

(for cyclic symretry: this is cs_LSF

= first load step for this SOLVE)
isym - symmetry for harnonic |oading

(for cyclic symretry: this is cs_LSL

= last load step for this SOLVE)
kcmpl x - conpl ex key

=0 - real
=1 - imaginary

nunmdof - nunber of DOFs/nodes for this data
set

DOFS - DOF/ node reference nunbers (nundof
val ues)

title - main title (in integer form

stitlel- 1st subtitle (in integer form

dbntim- time (in conpact forn) when the
dat abase was | ast nodified

dbndat - date (in conpact forn) when the
dat abase was | ast nodified

dbf ncl - nunber of tines that the database
was nodi fied

soltim- time (in conpact forn) when the
solution for this data set was done

soldat - date (in conpact forn) when the
solution for this data set was done

ptrOND - pointer to the ordered node Ii st
(1l oad case files only)

ptrCEL - pointer to the ordered elenent |ist
(1 oad case files only)

nfl dof - nunber of extra Flotran DOFs/nodes
for this data set

ptrEXA - pointer to header extension for
FLOTRAN DOF/ extra DOF |ist.

ptrEXT - pointer to header extension

Note: ptrXXX are relative to ptrDSI
Sol uti on header - doubl e precision data

tinfrqg,lfacto,lfactn,cptine, tref,
tunif, tbulk, volbase, tstep, 0.0,

vel ocity-accel eration-center of gravity
ternms (positions 11-28)

if pneth=0: |oad data (positions 51-100)

if pmeth=1: p convergence val ues
(positions 31-100)

each itemis described bel ow

tinfrq - time value (or frequency val ue,
for a nodal or harnonic anal ysis)

Ifacto - the "old" load factor (used in
ranping a | oad between old and new
val ues)

Ifactn - the "new' |oad factor

cptime - elapsed cpu tine (in seconds)

tref - the reference tenperature

tunif - the uniformtenperature

tbulk - Bulk tenp for FLOTRAN film coefs.
Vol Base - Initial total volume for VOF
tstep - Time Step size for FLOTRAN anal ysis
0.0 - position not used

positions 11-13 -Linear acceleration terns
positions 14-16 - Angul ar velocity
positions 17-19 - Angul ar accel eration
positions 20-22 - Angul ar vel ocity about
the center of gravity
positions 23-25 - Angul ar accel eration
about the center of
gravity
positions 26-28 - Center of gravity
| ocation
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O o000

o0

OO0 000

OO0 000

O0O00000000000000000000000000O0O0O0

O0OO000000O00000000O0

DENS= 1
LvD4= 9
EMD6=17
YPLU=25,

positions 31-100 -

positions 51-100 -

position 53 -

Header extension (if ptrEXA=ptrEXT

1-32

33-64

P convergence val ues
Load data

Conver gence key (if 1,
subst ep conver ged)

t hen

ptrEXA i s unused.)

- current extra Flotran

DOFs for this result set

- current extra Flotran
DOF | abel s for this set

Extra Flotran DOF reference nunbers are:

COND= 4, ECON= 5,
EMD1=12, EMD2=13
PCOE=20, MACH=21,

if pmeth=1
if pmeth=0
1 64
posi tions
posi tions
VISC= 2, EVIS= 3
LMD5=10, LMD6=11
PTOT=18, TTOT=19
TAUW=26, SPHT=27, CMWN=28

LMD1= 6, LMD2= 7, LMD3= 8
EMD3=14, EMD4=15, EMD5=16
STRMF22, HFLU=23, HFLM=24

khkkkkhkkkhkkhkkhkkhkkhkhkhkkhkhkkkkkkkkkkkk* 29_32 are spares khkkkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkk*%x

dp

1 200
posi tions

posi tions
posi tions
posi tions
posi tions
position

position

position

position

position
position
position

Header extension

1-32

33-64

65- 84

85-10

105-12

125 -

126 -

127 -

128 -

131-13
134-13
143 -

if pmeth=1

posi tions 164-200 -

1 nnod* Sundof

- current DOF for this
result set
- current DOF | abels for
this result set
- The third title, in
integer form
4 - The fourth title, in
integer form
4 - The fifth title, in
integer form
ptr TRF- pointer to FLOTRAN
previous tine step DOF vals
trnvar- #dof in FLOTRAN
prev time st DOF vals.
(Note 2 old steps saved
thus #DP i s 2*trnvar*nNode)
numvdof, nunber of velocity
itenms per node (ANSYS
transient)
numadof, nunber of
accel eration itens per
node (ANSYS transient)
3 - velocity | abels
6 - acceleration labels
nunber of stress itens
(6 or 11); a -11 indicates
to use principles directly
and not reconpute (for PSD)

p convergence specs

The DOF solution for each node in the noda
coordi nate system

The DOF order is the

sane as shown above in the DOF nunber
reference table
sane order given above in the nodal

equi val ence tabl e

The nodal order is the

If a DOF for a node

isn'"t valid, a value of 2.0**100 is used
Note 1: Sundof =

Note 2: If,
there is | ess than nnod*Sundof
then only a selected set of nodes

record

upon

were out put. Ano

(i nteger,

less t

nunmdof + nfl dof.
reading of this record
items in the

ther record foll ows
han nnod | ong) which

contains the list of nodes for which DOF
sol utions are avail abl e.
(bit 10 (PDBN)

in mask)
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O o000 OO0 000 O o000 O o000

OO0 000

O0O00O000O0O0 o O0O00O000 000

O o000 OO0 0O0 o

OO0 00

VSL

ASL

RF

BC

D S

FI X

FOR

dp

dp

dp

dp

1 nnod* nunvdof

1 nnod* numadof

1 nrf
1 nrf
1 nmast
1 40
1 nundi s

1 4*nundi s

1 nunf or

1 4* nunf or

The velocity solution for each node in the
nodal coordinate system The description for
the DOF sol ution above al so applies here.
ANSYS transient. (bit 27 (PDVEL) in mask)

The accel eration solution for each node in
the nodal coordinate system The description
for the DOF solution above al so applies here.
ANSYS transient. (bit 28 (PDACC) in mask)

Reaction force DOFs. This index is
cal cul ated as (N-1)*nundof +DOF, where N is
the position nunber of the node in the
nodal equival ence table, and DOF is the DOF
ref erence nunber.

(bit 11 (PDBR) in mask)

Reaction forces. The force values are

ordered according to the DOF order shown

above in the DOF nunber reference table.
(bit 11 (PDBR) in mask)

Master DOF list. This index is calcul ated
as (N-1)*nundof +DOF, where N is the
posi tion nunber of the node in the nodal
equi val ence table, and DOF is the DOF
ref erence nunber.

(bit 4 in mask)

Boundary condition index table.
(bit 23 (PDBBC) in mask)
nundi s, ptrDI X, ptrDI' S, nunfor, ptrFl X,

ptr FOR, 0, 0, 0, 0,
0, 0, 0, 0, 0,
0, 0, 0, 0, 0,
0, 0, 0, 0, 0,
0, 0, 0, 0, 0,
0, 0, 0, 0, 0,
0 0 0 0 0

each itemis described bel ow

nunmdi s - nunber of nodal constraints

ptrDI X - pointer to the table of nodes
havi ng nodal constraints

ptrDI'S - pointer to nodal constraint val ues

nunfor - nunber of nodal input force
| oadi ngs

ptrFI X - pointer to the table of nodes
havi ng nodal forces

ptrFOR - pointer to nodal force val ues

positions 7-40 are unused.

Nodal constraint DOF. This index is

cal cul ated as N*32+DOF, where N is the node
nunber and DOF is the DOF reference nunber.
Values are in the sane order as the DOF
nunber reference table.

Nodal constraints. This record contains
present and previous val ues (real and

i magi nary) of the nodal constraints at each
DOF.

Nodal input force DOFs. This index is

cal cul ated as N*32+DOF, where N is the node
nunber and DOF is the DOF reference nunber.
Values are in the sane order as the DOF
nunber reference table.

Nodal forces. This record contains present
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OO0 0O0 o

OO0 000 o O o000

O0O00O00000000000000000000O0O0oO0 o

o0

OO0 0O0

TRF

ESL

EMS

and previous values (real and imaginary) of
the nodal input force |oadings at each DOF.

dp 1 28*nnod Two di spl acenent result sets for transient
solution in FLOTRAN
(bit 24 (PDTRFL) in mask)

i 1 nnod Ordered node list. This record exists for
a |l oad case file only.

i 1 nel m Ordered elenent list. This record exists
for a load case file only.

i 1 2*nel m El emrent solutions index table. This record
contains pointers to each el enent solution.
The order of the elements is the sane as
the order in the el enent equival ence table.
(bit 12 (PDBE) in mask)

The solution information for each individual element is stored starting
at this point inthe file. The next 23 records on the file are
repeated as a group nelmtinmes (once for each elenent). Itemnelmis
defined in the file header.

i 1 25 I ndi vi dual el ement index table.

ptr EMS, pt r ENF, pt r ENS, pt r ENG pt r EGR,

ptr EEL, ptr EPL, ptr ECR, ptr ETH, pt r EUL,

ptr EFX, ptr ELF, pt r EMN, pt r ECD, pt r ENL,

pt r EHC, pt r EPT, pt r ESF, 0, ptr ETB,

pt r ECT, pt r EXY, ptr EBA, ptr ESV, 0
(Relative to ptrESL for 64 bit version)

each itemis described bel ow

ptrEMS - pointer to misc. data

ptr ENF poi nter to nodal forces

ptrENS - pointer to nodal stresses

ptrENG - pointer to volune and energies

ptrEGR - pointer to nodal gradients

ptrEEL - pointer to elastic strains

ptrEPL - pointer to plastic strains

ptrECR - pointer to creep strains

ptrETH - pointer to thernal strains

ptrEUL - pointer to euler angles

ptrEFX - pointer to nodal fluxes

ptrELF - pointer to |local forces

ptrEMN - pointer to m sc. non-sum val ues

ptrECD - pointer to elenment current
densities

ptrENL - pointer to nodal nonlinear data

ptrEHC - pointer to cal cul ated heat
generations

ptrEPT - pointer to el enent tenperatures

ptrESF - pointer to el enent surface
stresses

ptrETB - pointer to ETABLE itens(postl only

ptrECT - pointer to contact data

ptrEXY - pointer to integration point |ocations

ptrEBA - pointer to back stresses

ptrESV - pointer to state variabl es

0 - position not used

Note! If ptrXXX is negative, then all |ptrXXX
itens are zero and are not on the file.

dp 1 varies El enent summabl e niscel | aneous data. The
contents and nunber of data itens is
el enent - dependent. For a list of what's
avail able, see the SMSCitemin the
description of the ETABLE command in the
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O0OO00O00O00000000O0

O0OO00000000000O0

O0OO00O00000000000000000000000000O0O0

o

ENF

ENS

ENG

dp

dp

dp

1

varies

varies

11

ANSYS Commands Ref erence.

El ement nodal forces. This record contains
the forces at each node, in the sane DOF
order as the DOF nunber reference table.
For static, danping, and inertia forces, a
set of forces will be repeated (as
appropriate). Nunber of data itenms stored
in this record can be calcul ated as
follows: nodfor*NDOF*M where NDOF is the
nunber of DOFs/ node for this el enent,
nodfor is the nunber of nodes per el enent
havi ng nodal forces (defined in el enment
type description record), and M may be 1,
2, or 3. For a static analysis, M1 only.
For a transient analysis, Mcan be 1, 2,
or 3.

El ement nodal conponent stresses. This
record contains the stresses at each corner
node, in the order SX SY, SZ, SXY, SYZ, SXZ, S1,
S2,S3,Sl,SIGE. Nodal order corresponds to
the connectivity defined in the el enent
description. Stresses can be nodal val ues
extrapol ated fromthe integration points or
val ues at the integration points noved to
the nodes. If an elenent is nonlinear,
integration point values always will be
witten. (See itemrxtrap in the solution
header for the setting.) An elenent is
consi dered nonlinear when either plastic,
creep, or swelling strains are present.

* For solid elenents, stresses are at each
corner node and the nunber of items in
this record is nodstr*11.

* For shell elenents, stresses are at each
corner node (first at the top surface,
then the botton) and the nunber of itens
in this record is 2*nodstr*11.

* For layered elements (wth KEYOPT(8)=0),
stresses for the "first" layer are at
each corner node (first at the bottom
surface of the bottomlayer, then at the
top surface of the top layer). Stresses
for the "second" |ayer are at each corner
node (first at the bottom surface, then
at the top surface for the layer with the
largest failure criteria). The nunber of
items in this record is NL*2*nodstr*11,
where NL is 2 (for two layers). The
second layer isn't present if failure
criteria weren't used or aren't
appropri ate.

* For layered elements (wth KEYOPT(8)=1),
stresses for each layer are at each
cor ner
node (first at the bottom surface, then
at the top surface) and the nunber of
items in this record is NL*2*nodstr*11,
where NL is the nunber of I|ayers.

* For beam el ements, the contents and nunber
of data itens is el ement-dependent. See
the Qutput Data section for the particul ar
el enent in the ANSYS El enents Reference.

NOTE: nodstr is defined in the elenment type
description record.

El emrent vol une and energi es.

vol une, sener gy, aener gy, kener gy, coener gy,
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O0OO00O00O00O0000O0

O0OO00000000000000O0

o0

O0OO00O00O00000000O0

O0O000 000

OO0 00000

EGR

EEL

EPL

ECR

dp

dp

dp

dp

1

1

varies

varies

varies

varies

i ncenergy, 0.0, 0.0, thenergy, 0.0,0.0

each itemis described bel ow

vol une - element vol unme

senergy - elenent energy associated with
the stiffness natrix

aenergy - artificial hourglass energy

kenergy - kinetic energy

coenergy - coO-energy (nagnetics)
i ncenergy- increnmental energy (magnetics)
0.0 - position not used
0.0 - position not used
thenergy - thermal dissipation energy

(see Thermvat, shell131/132 only)
0.0 - position not used
0.0 - position not used
El emrent nodal field gradients. This record
contains the gradients at each corner node
in the order X, Y,Z. Nodal order
corresponds to the connectivity defined in
the el enent description. If thisis a
coupl ed-field analysis, the data is stored
in the follow ng order (as avail able)
fluid, thermal (TEMP), electric (VOLT), and
magnetic (AZ). Gadients can be noda
val ues extrapol ated fromthe integration
points or values at the integration points
noved to the nodes. See itemrxtrap in the
sol ution header for the setting. The
nunber of itenms in this record is
nodstr*3*N, where N can be 1, 2, 3, or 4
(dependi ng on the coupl ed-field
condi tions)

NOTE: nodstr is defined in the elenment type
description record

El ement nodal conponent elastic strains
This record contains strains in the order
X, Y, Z, XY, YZ, XZ, EQV. Elastic strains can be
can be nodal values extrapolated fromthe
integration points or values at the

integration points noved to the nodes. |If
an element is nonlinear, integration point
values always will be witten. See item

rxtrap in the solution header for the
setting. An elenent is considered

nonl i near when either plastic, creep, or
swelling strains are present. For beam

el ements, see item LEPEL in the description
in the Qutput Data section for the particular
el enent in the ANSYS El enents Reference.

El ement nodal conponent plastic strains
This record contains strains in the order
XY, Z, XY, YZ, XZ, EQV.

Pl astic strains are always values at the
integration points noved to the nodes. For
beam el ements, see item LEPPL in the

Qutput Data section for the particul ar

el enent in the ANSYS El enents Reference.

El enent nodal conponent creep strains

This record contains strains in the order
XY, Z, XY, YZ, XZ, EQV.

Creep strains are always values at the
integration points noved to the nodes. For
beam el enents, see item LEPCR in the

Qutput Data section for the particul ar

el enent in the ANSYS El enents Reference.

|
N
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O0OO000000O00000000O0

o0

O0OO00000000O000000O0O0

o0

O0OO000000O00000000O0

o0

O0O0O0O000 000

*

ETH

EUL

EFX

ELF

dp

dp

dp

dp

1

1

varies

varies

varies

varies

El ement nodal conponent thermal strains
This record contains strains in the order
X, Y, Z, XY, YZ, XZ, EQV plus the el enent
swelling strain. Thernm

strai ns can be nodal val ues extrapol at ed
fromthe integration points or values at
the integration points noved to the nodes
If the element in nonlinear, integration
point data always will be witten. (An

el enent is considered nonlinear when either
plastic, creep, or swelling strains are
present.) See itemrxtrap in the solution
header for the setting. For beam el enents
see item LEPTH in the description of the
Qut put Data section for the particul ar

el enent in the ANSYS El enents Reference.

El enent Euler angles. This record contains
the Eul er rotations (THXY, THYZ, THZX)

* For lower-ordered elenents, rotations are
at the centroid and the nunber of itens
in this recordis 3

* For higher-ordered el enments, rotations
are at each corner node and the nunber of
itenms in this record is nodstr*3

* For layered shells, rotations are at each
corner node, plus the layer rotation
angl e for each layer (real constant
THETA). The nunber of items in this
record i s nodstr*3+NL, where NL is the
nunber of |ayers.

* For the layered solid, rotation angles
are at the centroid, plus the |ayer
rotation angle for each layer (rea
constant THETA). The nunber of itens in
this record is 3 + NL.

NOTE: nodstr is defined in the elenment type
description record

El ement nodal field fluxes. This record
contains the fluxes at each corner node in
the order X, Y,Z |If thisis a

coupl ed-field analysis, the flux data is
stored in the follow ng order: thermal
electric, nmagnetic. Nodal order
corresponds to the connectivity defined in
the el enent description. Fluxes can be
nodal val ues extrapolated fromthe
integration points or values at the
integration points noved to the nodes

See itemrxtrap in the solution header for
the setting. The nunber of itens in this
record is nodstr*3*N, where N can be 1, 2
or 3 dependi ng on the coupled-field

condi tions

NOTE: nodstr is defined in the elenment type
description record

El ement nodal coupled-field forces. This
record lists the forces at each node in the
order X,Y,Z.  For nost elenments, the nunber
of items in this record is nodfor*3
However, for the PLANE53 el enent, the
nunber of itens in this record is either
nodfor*3 or nodstr*3. (See the description
of KEYOPT(7) for PLANE53 in the ANSYS

El ements Reference.) NOTE: nodfor and
nodstr are defined in the elenment type
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c description record.

c NOTE: nodstr is defined in the el enment type
description record.

o

EMN dp 1 varies El enent nonsummabl e ni scel | aneous dat a.
The contents and nunber data itenms for this
record is el enent-dependent. See the
description for item NM SC of the ETABLE
command in the ANSYS Conmands Ref erence.

OO0 00

o
*

ECD dp 1 3 El enent current densities. This record
contains the calculated current densities
in the order XY, Z

o0

ENL dp 1 varies El enent nodal nonlinear data. This record
stores nonlinear data at each corner node
in the order SEPL, SRAT, HPRES, EPEQ PSV,
PLWK, CRWK, and ELENG fol | owed by 2 spares.

O o000

each itemis described bel ow
SEPL - equival ent stress paraneter
SRAT - stress ratio
HPRES - hydrostatic pressure
EPEQ - accunul ated equivalent plastic strain
PSV - plastic state variable
PLWK - plastic strain energy density (work)
CRWK - creep strain energy density (work)
ELENG - elestic strain energy density

O0O00O0000O0

* For solid elenents, the record contains
nonl i near data at each corner node and
the nunber of items in this record is
nodstr*10.

* For shell elenents, the record contains
nonl i near data at each corner node (first
at the top surface, themthe bottom
surface), and the nunber of itens in this
record i s 2*nodstr*10.

* For layered elenments, the record contains
nonl i near data at each layer at each
corner node (first at the top surface,
then the botton) and the nunber of itens
in this record is NL*2*nodstr*10, where
NL = nunber of |ayers.

* For beam el enents, the contents and
nunber of data itens in this record is
el ement - dependent. See the description
of itemNLINin the Qutput Data section
for the particular elenent in the ANSYS
El ement s Ref erence.

OO0 0000000000000 000O0O0

o

NOTE: nodstr is defined in the el enment type
c description record.

c * EHC dp 1 1 El enent heat generation. This record
c stores the cal cul ated heat generation.

c EPT dp 1 varies El enent structural nodal tenperatures.

* For solid elenents and SHELL41, the
record contains nodal tenperatures at
each node and the nunber of itens in this
record i s nodfor.

* For shell elenents, except SHELL41 and
SHELL91, the record contains nodal
tenperatures at each corner node for the
top surface and the bottom surface. The
nunber of itens in this record is
nodstr*2.

* For SHELL91 and SOLI D191, the record
contai ns nodal tenperatures at each

O0OO00O0O0000000O0
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Section 1.2: Format of the Results File

O0OO00O0000000O0

o0

O o000 o O o000 o O o000 o OO0 000

o

O0OO000000000000000000000O0

ESF

dp

1

nsurf*19

corner node for the bottom of the bottom
| ayer, and each succeeding interlayer
surface up to the top of the top |ayer.
The nunber of itenms in this record is
(NL+1) *nodstr, where NL = nunber of

| ayers.

* For beam el enents, the contents and
nunber of data itens in this record is
el ement - dependent. See the description
of itemLBFE in the Qutput Data section
for the particular elenent in the ANSYS
El ement s Ref erence.

NOTE: nodfor and nodstr are defined in the
el enent type description record.

El ement surface stresses. The

length of this record is nsurf*19 where
nsurf is the nunber of surfaces that have
surface stress information. The stress
information is sinply repeated in the
format shown bel ow for each surface.

* For 2d el ements:
facenm area, tenp, press, eppar,
epper, epz, 0.0dO0, spar, sper,
sz, 0.0dO, 0.0dO, O0.0do, si,
s2, s3, sint, seqv

* For 3d el enents:

facenm area, tenp, press, epx,
epy, epz, epxy, SX, sy,
sz, sxy, 0.0d0, 0.0do, si,

s2, s3, sint, seqv

* For axisymetric el enents:

facenm area, tenp, press, eppar,

epper, epz, epsh, spar, sper,
sz, 0.0dO, 0.0dO, ssh, si,
s2, s3, sint, seqv

each itemis described bel ow

facenm - face nunber

area - face area

tenp - face tenperature

press - face pressure

epx - strain parallel to face

epy - strain parallel to face

epz - strain perpendicular to face
epxy - shear strain

eppar - strain parallel to face
epper - strain perpendicular to face
epsh - torsion shear strain

SX - stress parallel to face

sy - stress parallel to face

sz - stress perpendicular to face
SXy - shear stress

spar - stress parallel to face

sper - stress perpendicular to face
ssh - torsion shear stress

sl - S(1)

s2 - S(2)

s3 - S(3)

si nt - S(INT)

seqv - S(EQV)

0.0d0 - position not used
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EXY dp 1 varies El ement integration point coordinates
The length of the record is numnt*3, where
numnt is the nunber of integration points.
Even two-di mensi onal el enments use the 3.
They are output only if requested with the
QUTRES, | oci command.
Applicable only to el enment types 2,42, 45,
82,92,95, and 180 to 187.

O0O000 000

EBA dp 1 varies El enent structural nodal back stresses
Record has the same formas the plastic
strains. They are output if the form of
plasticity is kinematic hardening and the
plastic strains are requested.

Applicable only to el ement types 2,42, 45,
82,92,95, and 180 to 187.

OO0 0000

o

ESV dp 1 varies El enent state variable record. Exists only
c if witten by user in usermat or usercreep.

c records marked with * to the left of the record id can be read and stored
c into database with "l dread" command.

1.3. Description of the Reduced Displacement File

This section explains the content of the reduced displacement file (jobname.rdsp).

1.3.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is 10.

1.3.2. RDSP File Format

*condeck, fdrdsp
c *** ansys(r) copyright(c) 2000
c *** ansys, inc

c *rkkkkkkxx  description of reduced displacenment file *xxxxxkiis
character*8 RDSPNM
paraneter (RDSPNME' rdsp ")
LONG NT rdspfpL, rdspfp
i nt eger rdspbk, rdsput

comon /fdrdsp/ rdspfplL, rdspbk, rdsput
equi val ence (rdspfp, rdspfpL)

c wite: Infrcl,Infrin, Infrw
c wite: rdtrcl,rdtrin, rdtrw
c read: rdtrrs,rdtrs

c *akkkkkkkk common vari abl e descriptions *xxxkkkkkksk

co rdspfpL file position on file rdsp
co rdspbk bl ock nunmber for file rdsp
co rdsput file unit for file rdsp

c See fddesc for docunentation of how binary files are stored.

c
C kkkkkkkkk*k flle forrrat kkkkkkkkk*k

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose

c record pointers are stored in the second file header.

c type tells what kind of information is stored in this record:

c i - integer
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O0O00O000 000 o

o

OO0 0000000000000 00000000000000000000000000000O0oO0

dp - doubl e precision
cnp - conpl ex
nrec tells how many records of this description are found here
Irec tells howlong the records are (how many itens are stored)
recid type nrec Irec contents
i 1 100 standard ANSYS file header (see binhed for
details of header contents)
--- i 1 40 . RDSP FI LE HEADER
funl0, nnrow, nmatrx, nnode, nundof,
maxn, W max, |enbac, ngaps, ncumt,
kan, 0, 0, 0, 0,
0, 0, 0, 0, 0,
ptrDOF, ptrDNC, ptrSTF, ptrMAS, ptrDWP,
ptr FRQ ptrDSP, ptr STFh, pt r MASh, pt r DIVPh,
pt r FRGh, pt r DSPh, 0, 0, 0,
0, 0, 0, 0, 0
each itemin header is described bel ow
funl0 - unit nunber (rdsp file is 10)
nnrow - nunber of rows/colums in matrices
nmatrx - nunber of reduced nmatrices on the
file
nnmode - nunber of npbdes extracted during
nmodal analysis (or nnrow if reduced
met hod)
nunmdof - nunber of dofs per node
maxn - maxi mum node nunber
wfmax - maxi num wavefront
| enbac - nunber of nodes
ngaps - nunber of gaps
ncumit - total nunber of iterations done
during anal ysis
kan - analysis type
= 5 for reduced transient analysis
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
ptrDOF - pointer to degree of freedom set
ptrDNC - pointer to nodal constraints
ptrSTF - pointer to the reduced stiffness
ptrMAS - pointer to the reduced mass natrix
ptrDMP - pointer to the reduced danping
matri x or node shapes
ptrFRQ - pointer to the frequencies
ptrDSP - pointer to the cal cul ated
di spl acenent s
ptr STFh- Hi gh part of reduced stiffness ptr
ptr MASh- Hi gh part of reduced nass ptr
ptrDMPh- Hi gh part of reduced danping ptr
ptr FRGh- Hi gh part of frequency ptr
ptr DSPh- Hi gh part of displacenent ptr
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
0 - position not used
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OO0 0000

o0

o0

O0O0O0O000 000 O00o0o0 O0OO00O0000000O0

O000o0

o 00

OO0 00

O0O000 000

i 1
ux =1, Uy
AZ =9, W

*kkkkkkhkkkkkhkkkkkk*x

EMF =25, CURR=26

i 1

nundof

=2, U =

Degrees of freedom per node
(curdof (i),i =1, nundof)

dof reference nunbers are:

3, ROTX= 4, ROTY=5, ROIZ=6, AX =7, AY =38

=10, VY =11, VZ =12 ****** 13.18 are spares ****xxxx*x

| enbac

10

nnr ow

nnt ow+1

nbcdsp

PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24

*kkkkkkkk*k 27_32 are spares khkkkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkkkkkkkkk*%x

This tabl e equates the actual node nunber to
the nunber used for storage
(baclst(i),i=1,1enbac)

Ti me i nformation
dtine, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, tinend

each itemis described bel ow

—

[eNeoNoNoNoNoNolNo Ry
'

the tine increnent
- position not used
- position not used
- position not used
posi tion not used
- position not used
- position not used
- position not used
- position not used
mend - the final time of the analysis

3

mooooocococog

Degree of freedom set used

The DOFs are cal cul ated as (N 1)*nundof +DOF,
where N is the position nunber of the node in
the nodal equival ence table and DOF is the
DOF reference nunber given above

If the anal ysis uses the reduced nethod, the
original DOF order (see next record) is
rearranged so that DOFs havi ng noda
constraints are listed first.

If the anal ysis uses the npde superposition
met hod (using the reduced node extraction
technique), the DOF order is the sanme as the
original order (see next record)

(1(i),i=1, nnrow)

Original reduced set of DOFs used

The DOFs are cal cul ated as (N 1)*nundof +DOF,
where N is the position nunber of the node in
the nodal equival ence table and DOF is the
DOF reference nunber given above

If the anal ysis uses the reduced nethod, the
original DOF order, plus the nunber of noda
constraints (nbcdsp), is stored

If the anal ysis uses the npde superposition
met hod (using the reduced npode extraction
technique), this record matches the previous
record. The nnrowtl entry will be zero
(lorig(i),i=1, nnrow), nbcdsp

This record is present only if the analysis
uses the reduced nethod and nbcdsp > 0 (see
record at ptrDOF). These nunbers are the
positions in the previous record of dofs with
a nodal constraint. These are nodal
constraints only on nodes that also are

nmast ers.

(na(i),i=1, nbcdsp)

1-20
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O0O000 000

o OO0 0000

O0OO00000000O00O0 OO0 000

o OO0 0000 O o000

o0

O0OO00O0000000000O0

STF dp nnrow  nnr ow Reduced stiffness matrix. Each row of the
matrix is stored as a record. The matrix is
present only if nmatrx > 0 and analysis is
not usi ng node superposition nmethod (using
the subspace node extraction nethod). Row
order is the sane as the DOF order in record
at ptr DOF.

(ak(i,j),i=1, nnrow)

MAS dp nnrow  nnr ow Reduced mass nmatri x. Each row of the matrix
is stored as a record. The matrix is present
only if nmatrx > 1 and analysis is not using
nmode superposition nmethod (using the subspace
extraction technique). Row order is the sane
as the DOF order in record at ptrDOF.

(anm(i,j),i=1,nnrow
DvP dp varies varies Reduced danping matrix or node shapes.

If the anal ysis uses the reduced nethod,

each record will be nnrow items in |ength.
The reduced danping matrix is present only
if nmatrx > 2. There will be nnrow records of
this type stored here. Row order is the sane
as the DOF order in record at ptrDOF.

If the anal ysis uses the npde superposition
met hod (using the reduced node extraction
techni que), each record will be nnpde itens
in length. These records contain node shapes
(ei genvectors) of the frequencies

(ei genval ues) actually used in the harnonic
anal ysis. There will be nnode records of this
type stored here, with the first N records
contai ning the node shapes and the other
records containing zeros, where Nis the
nunber of nodes actually used in the harnonic
anal ysis. Order corresponds to the DOF order
given in record at ptrDOF

If the anal ysis uses the npde superposition

met hod (using the subspace node extraction

technique), this record will not be present.
(psi(i,j),i=1,nmow) (or ac)

FRQ dp 1 nnr ow Frequenci es extracted fromthe nodal
anal ysis. This record is present only if the
anal ysi s uses the node superposition nethod.
The first nnode val ues are the frequencies
extracted fromthe nodal analysis. The
remai ni ng val ues have no neani ng.
(freq(i),i=1, nnrow)

*** The next 2 records are repeated (as a pair) until the tine value
*** equal s the value of timend. The nunber of iterations is stored as
*** ncumt. (see above records that deal with tine)

DSP dp 1 nnrow+5 Cal cul ated di spl acenents
The first nnrow entries are the displacenents
in the same order as the original set of DOFs
(see record AFTER ptrDOF). For the last five
entries:

Tine for these displacenents

Load step nunber

Subst ep nunber

Currul ative iteration nunber

Scal e factor (zero if the anal ysis uses

the reduced nethod).

(u(i),i=1,nnrow),tinme,itime,iter,ncumt,

scal e

Note: If, upon reading of this record, there

is less than nnrowt5 itens in the record,

arwbE
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c then only a selected set of nodes were

c out put. Another record follows (integer, |ess
c than | enbac | ong) which contains the list of
c nodes for which DOF sol utions are avail able

c --- dp 1 ngaps Gap restoring forces. The order of these

c forces corresponds to the node position order
c given in record at ptrDNC. This record is

c present only if the analysis uses the reduced
c met hod and ngaps > 0

c (fgaps(i),i=1, ngaps)

1.4. Description of the Reduced Complex Displacement File

This section explains the content of the reduced complex displacement file (jobname.rfrq).

1.4.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is 10.

1.4.2. RFRQ File Format

*condeck, fdrfrq
c *** ansys(r) copyright(c) 2000
c *** ansys, inc

c *xxxkkxkxx  description of reduced conpl ex displacenment file ***xxxiiix
character*8 RFRQ\M
paranmeter (RFRONME'rfrq ")
LONG NT rfrgfpL, rfrgfp
i nt eger rfrgbk, rfrqut

common /fdrfrg/ rfrgfpL, rfrgbk, rfrqut
equi val ence (rfrgfp, rfrqgfplL)

c wite: harntl, harm n, har mw
c wite: hrfrcl,hrfreq
c read: harstr

c *akkkkkkkk common vari abl e descriptions *xxkkkkkkkk

co rfrqgfpL file position on file rfrq
co rfrgbk bl ock nunmber for file rfrq
co rfrqut file unit for file rfrq

c See fddesc for docunentation of how binary files are stored

c

C kkkkkhkkkkk*k flle fOl’l’THt kkkkkhkkkkk*k

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose
c record pointers are stored in the second file header

c type tells what kind of information is stored in this record

c i - integer

c dp - doubl e precision

c cmp - conpl ex

c nrec tells how many records of this description are found here

c Irec tells how long the records are (how many itens are stored)

c recid type nrec Irec contents

c --- i 1 100 standard ANSYS file header (see binhed for
c details of header contents)
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O0O00O000 000

o

O0O0O000000000000000000000000000000000000000000O0O0O0

OO0 0000

i 1 40 . RFRQ FI LE HEADER
funl0, nnrow, nmatrx, nnode, nundof,
maxn, W max, | enbac, 0, ncumt,
kan, 0, 0, 0, 0,
0, 0, 0, 0, 0

ptrDOF, ptrDNC, ptrSTF, ptrMAS, ptrDWP,
ptr FRQ ptrDSP, ptr STFh, pt r MASh, pt r DIVPh,
pt r FRGh, pt r DSPh, 0, 0, 0,
0, 0, 0, 0, 0

each itemin header is described bel ow

funl0 - unit nunber (rfrq file is 10)

nnrow - nunber of rows/colums in matrices

nmatrx - nunber of reduced matrices on file

nnode - nunber of nobdes extracted during
nodal analysis (or nnrow if reduced
met hod)

nunmdof - nunber of dofs per node

maxn - maxi mum node nunber

wf max - maxi num wavefront

| enbac - nunber of nodes

0 - position not used

ncumit - total nunber of iterations done
during anal ysis

kan - analysis type

= 6 - reduced harnonic

- position not used

- position not used

- position not used

- position not used

posi tion not used

- position not used

- position not used

- position not used

- position not used

ptrDOF - pointer to degree of freedom set
used i n node

ptrDNC - pointer to nodal constraints

ptrSTF - pointer to the reduced stiffness
mat ri x

ptrMAS - pointer to the reduced mass natrix

ptrDMP - pointer to the reduced danping
matri x or node shapes

ptrFRQ - pointer to the frequencies

ptrDSP - pointer to the cal cul ated
di spl acenent s

ptr STFh- Hi gh part of STF pointer

ptr MASh- Hi gh part of MAS pointer

ptr DMPh- Hi gh part of DMP pointer

ptr FRGh- Hi gh part of FRQ pointer

ptr DSPh- Hi gh part of DSP pointer

- position not used

- position not used

- position not used

- position not used

- position not used

- position not used

- position not used

- position not used

[eNeoNoNoNoNoNoNeNo]
'

[eNeoNoNoNoNoNeNe]

i 1 nurndof Degrees of freedom per node
(curdof (i),i =1, nundof)
dof reference nunbers are:
1, U =2, UZ = 3, ROTX= 4, ROTY=5, ROTZ= 6, AX =7, AY =38
9, VX =10, VY =11, VZ =12 ****** 13-18 are spares **x*xxxx*x
FRxkkkkkkkkkkkkx  PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24
E’\/F :25' CLJRR:ZG *kkkkkkkx 27_32 are spares R R R R R R E R EEEEEEEEEEEEE RS

i 1 |l enbac This table equates the actual node nunber to
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o0

O0O00O000 000 O000O0

OO0 00

o 00

OO0 0000 O0O00O0 000 O0O00O0 000 O000O0

o

O o000

STF

MAS

dp

dp

dp

dp

1

1

1

nnr ow

nnr ow

varies

10

nnr ow

nnt ow+1

nbcdsp

nnr ow

nnr ow

varies

the nunber used for storage.
(baclst(i),i=1,1enbac)

Unused record. contents:
1.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0

Degree of freedom set used

The DOFs are cal cul ated as (N 1)*nundof +DOF,
where N is the position nunber of the node in
the nodal equival ence table and DOF is the
DOF reference nunber given above.

If the anal ysis uses the reduced nethod, the
original DOF order (see next record) is
rearranged so that DOFs havi ng nodal
constraints are listed first.

If the anal ysis uses the npde superposition
met hod (using the reduced node extraction
technique), the DOF order is the sanme as the
original order (see next record).

(1 (i),i=1, nnrow)

Original reduced set of DOFs used.

The DOFs are cal cul ated as (N 1)*nundof +DOF,
where N is the position nunber of the node in
the nodal equival ence table and DOF is the
DOF reference nunber given above.

If the anal ysis uses the reduced nethod, the
original DOF order, plus the nunber of nodal
constraints (nbcdsp), is stored.

If the anal ysis uses the npde superposition
met hod (using the reduced node extraction
technique), this record matches the previous
record. The nnrowtl entry will be zero.
(lorig(i),i=1, nnrow), nbcdsp

This record is present only if the analysis
uses the reduced nethod and nbcdsp > 0 (see
record at ptrDOF). These nunbers are the
positions in the previous record of dofs with
a nodal constraint. These are nodal
constraints only on nodes that also are

nmast ers.

(na(i),i=1, nbcdsp)

Reduced stiffness matrix. Each row of the
matrix is stored as a record. The matrix is
present only if nmatrx > 0 and analysis is
not usi ng node superposition method (using
the subspace node extraction nethod). Row
order is the sane as the DOF order in record
at ptrDOF.

(ak(i,j),i=1, nnrow)

Reduced mass matri x. Each row of the matrix
is stored as a record. The matrix is present
only if nmatrx > 1 and analysis is not using
nmode superposition nmethod (using the subspace
extraction technique). Row order is the sane
as the DOF order in record at ptrDOF.

(anm(i,j),i=1,nnrow
Reduced danping matrix or node shapes.

If the anal ysis uses the reduced nethod,

each record will be nnrow items in |ength.
The reduced danping matrix is present only
if nmatrx > 2. There will be nnrow records of
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c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c FRQ dp 1 nnr ow
c
c
c
c
DSP cnmp  ncumt nnrtowt5

O0O000000000000000000000O0O0

this type stored here. Row order is the sane
as the DOF order in record at ptrDOF

If the anal ysis uses the npde superposition
met hod (using the reduced node extraction
technique), each record will be nnode itens
in length. These records contain node shapes
(eigenvectors) of the frequencies

(ei genval ues) actually used in the harnonic

analysis. There will

be nnode records of this

type stored here, with the first N records
contai ning the node shapes and the other
records containing zeros, where Nis the
nunber of nodes actually used in the harnonic
anal ysis. Order corresponds to the DOF order
given in record at ptrDOF

If the anal ysis uses the npde superposition

met hod (using the subspace node extraction

technique), this record will not be present.
(psi(i,j),i=1,nnrow) (or ac)

Frequenci es extracted fromthe nodal analysis
This record is present only for anal yses using
t he node superposition nethod (using the
reduced node extraction technique)

(freq(i),i=1, nnrow)

Cal cul at ed conpl ex di spl acenments

The first nnrow entries are the displacenents
in the same order as the original set of DOFs
(see record AFTER ptrDOF). For the last five

e

1

2
3

ntries:
Real part I mag part
frequency for these frequency increnent
val ues
| oad step nunber subst ep nunber
cunul ative iteration zero
nunber
zero zero
scal e factor zero

(zero if the
anal ysi s uses the
reduced net hod)

(cvs(i),i=1,nnrow), (freq, delf)
(itine,itter), (ncumt,0.0),(0.0,0.0)

(fscale, 0.0)

Note: If, upon reading of this record, there
is less than nnrowt5 itens in the record

then only a selected set of nodes were

utput. Another record follows (integer, |less
than | enbac | ong) which contains the list of

nodes for which DOF sol utions are avail able

[o]

1.5. Description of the Modal Results File

This section explains the content of the modal results file (jobname.mode).

1.5.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)

is 9.
1.5.2. MODE File Format

*condeck, f dnode
c *** ansys(r) copyright(c) 2000
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c *** ansys, inc.

c Frkxxxxkxx description of nodal result file Fx*xxxxixsx

c *** nmpg fdnode < nodspc ronstr lire_freq_node lire_nb_npbde: node file desc

character*8 MODENM

paraneter ( MODENME' node ")
LONG NT nodef pL, nodefp
i nteger nodebk, nodeut

common /fdnode/ nodefplL, nodebk, nodeut
equi val ence (nodef p, nodef pL)

Cc  ¥F¥Fxkxkxk common variabl e descriptions *xrxExxkakx

co nodefpL file position on file node
co nodebk bl ock nunmber for file node
co nodeut file unit for file node

c See fddesc for docunentation of how binary files are stored.

g *kkkkkkkkk flle forn-at *kkkkkkkkk

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose

c record pointers are stored in the second file header.

c type tells what kind of information is stored in this record:

c i - integer

c dp - doubl e precision

c cnp - conpl ex

c nrec tells how many records of this description are found here

c Irec tells howlong the records are (how nmany itens are stored)

c recid type nrec Irec contents

c --- i 1 100 standard ANSYS file header (see binhed for
c details of header contents)

c --- i 1 60 . MODE FI LE HEADER

c

c fun09, nnrow, nmatrx, nnode, nundof,

c maxn, w max, |enbac, 0, nontp,

c | umpns, extopt, SvCode, kan, |dstep,

c num tr, expbeg, expend, nspect, nSPdat,

c ptrRDF, ptrFRQ ptrPRT, ptrSHP, ptrLOD,

c ptr STF, ptrMAS, ptrDWP, ptrCOF, ptrDCF,

c ptrLPM ptrSP1, ptr SHPh, pt r LODh, pt r STFh,

c pt r MASh, pt r DMPh, pt r LPMh, pt r SP1h, ptrl RHSI ,

c pt r I RHSh, Power Dyn, 0, 0, 0,

c 0, 0, 0, 0, 0,

c 0, 0, 0, 0, 0,

c 0, 0, 0, 0, 0

c each itemin header is described bel ow

c fun09 - unit nunber (node file is 9)

c nnrow - nunber of rows/colums in matrices
c (maxn*nundof). If extopt = 0, nnrow
c is the nunber of rows in the

c reduced matrices and the nunber of
c mast er degrees of freedom

c nmatrx - nunber of reduced matrices on the
c file (applies only if extopt=0)

c nnmode - nunber of nobdes extracted

c nunmdof - nunber of dof per node

c maxn - maxi mum node nunber (If extopt = 3
c or 4, the actual nunber of nodes is
c referenced.)
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O0O000000000000000000000000000000000000000000000000000000000000000O0oO0

O o000

1
9

1

Uy
VX

wfmax - nmaxi num wavefront (Does not apply
if extopt = 3 or 4.)
| enbac - nunber of nodes

0 - position not used
nontp - nunber of equations on the . TRl
file (Does not apply if extopt =
0.)
lumpns - | unped nass key
=0 - default matrix type
=1 - |unped
(Does not apply if extopt = 3 or
4.)
extopt - npde extraction nethod
= 0 - reduced
= 1 - subspace
= 3 - unsymetric Lanczos
= 4 - danped Lanczos
= 6 - block Lanczos
=7 - QR danped
=8 - AMLS
SvCode - Sol ver assenbly code
= 0 Frontal assenbly (SV_ANSYS)
= 1 Synbolic assenbly (SV_CASI)
kan - analysis type
1

- buckling

= 2 - nodal

Il dstep - load step nunber

numtr - total nunber of cunulative
iterations done during analysis
(Does not apply if extopt = 3 or

4.)

expbeg - begi nning of the frequency range of
i nterest

expend - end of the frequency range of
i nterest

nspect - nunber of spectra
nSPdat - nunber of data itens per spectrum
ptrRDF - pointer to reduced degree of
freedom set used in nodel
ptrFRQ - pointer to the frequencies
ptrPRT - pointer to the participation
factors
ptrSHP - pointer to the npde shapes
(ei genvectors)
ptrLOD - pointer to the |oad vectors
ptrSTF - pointer to the reduced stiffness
mat rix
ptrMAS - pointer to the reduced mass natrix
ptrDMP - pointer to the reduced danping
mat rix
(if extopt=7 : pointer to the nodal
danpi ng nmatri x)
ptrCOF - pointer to the npde coefficients
ptrDCF - pointer to the nodal danping
coefficients
ptrLPM - pointer to the diagonal mass vector
ptrSP1 - pointer to the the spectrumdata
ptrIRHSI ,h - pointer to inmaginary part of RHS vector
Power Dyn - Power Dynanmi cs key (currently only set in subout.F)
= 0 Subspace, Block Lanczos, etc... nethods
= 1 Powerdynam cs net hod
- position not used
- position not used
- position not used
- position not used
- position not used
- position not used

[eNeoNeoNoNeNe]

nundof Degrees of freedom per node
DOF reference nunbers are:
=2, UZ =3, ROTX= 4, ROTY=5, ROTZ= 6, AX =7, AY =8
=10, VY =11, VZ =12 ****%* 13-18 are spares ******sssx
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c FARkkkkkxkkxkkxkk  PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24
E’\/F :25' CLJRR:ZG *kkkkkkkk*k 27_32 are spares kkkkkkhkkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkk*%x
(curdof (i),i=1, nundof)

o0

i 1 | enbac Nodal equival ence table
This tabl e equates the nunber used for
storage to the actual node nunber.
(baclst(i),i=1,1enbac)

O o000

RDF i 1 nnr ow Reduced set of degrees of freedom used.
This record is present only if extopt =0
The DOFs are cal cul ated as (N 1)* NUVDOF+DOF,
where N is position nunber of the node in
the nodal equival ence table and DOF is the
DOF reference nunber given above
(I (i),i=1,nnmrow) (if nmatrx>0)

OO0 0000

FRQ dp 1 nnode Frequenci es (ei genval ues). Frequencies are
conplex if extopt=3 or 4. Nunbers stored are
the squares of the natural circular
frequencies (w*2, where w=radians/tine).
You can obtain the natural frequencies, f
(in cycles/time), using the equation f=w 2pi

(freq(i),i=1, nnode)

OO0 0000

o

PRT dp 1 nnode Participation factors. Factors are conpl ex
if EXTOPT=3 or 4.
c (pfact (i), i=1, nnode)

o

c COoF dp 1 nnode Mbde coefficients
c (rmodecf (i), i =1, nnode)

c DCF dp 1 nnode Mbdal danpi ng coefficients
(danmpnd(i), i =1, nnode)

o

SHP dp nnode nnr ow Mbde shapes (eigenvectors). Mde shapes are
conplex if extopt=3 or 4. If extopt=0, the
nmode shape order corresponds to the DOF |i st
stored at position ptrRDF. |f extopt does
not equal 0O, the order corresponds to the
nodal equival ence table

(psi(i,j),i=1, nnrow)

OO0 0000

o

LOD dp 1 nnr ow Load vector. This record is present only if
extopt=0 or 1.
c (f(i),i=1,nnrow

o

c IRHS dp 1 nnr ow I magi nary Load vector. This record is present
only if extopt = 6.

o

LPM dp 1 nnr ow Lunped nass vector. This record is present
only if lunmpnms=1 and nmatrix=0. It is a
vector containing the mass at each node in
the system

(mass(i),i=1, nnrow)

O000O0

STF dp nnrow  nnr ow Reduced stiffness matrix. Each row of the
matrix is stored as a record. The matrix is
present only if nmatrx > 0. Row order is the
sane as the DOF order stored at position
pt r RDF.

(ak(i,j),i=1, nnrow)

OO0 000

MAS dp nnrow  nnr ow Reduced mass nmatri x. Each row of the matrix
is stored as a record. The matrix is present
only if nmatrx > 1. Row order is the same as
the DOF order stored at position ptrRDF.

(am(i,j),i=1, nnrow

OO0 0O0

5

dp nnrow  nnr ow Reduced danping matrix. Each row of the
matrix is stored as a record. The matrix is
c present only if nmatrx > 2. Row order is the

o
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c sane as the DOF order stored at position
c pt r RDF.

c (ac(i,j),i=1, nnrow)

c for each spectrum (nspect records):

c SP1 dp 1 nnode Mbde coeff for this spectra

c --- dp 1 nnode Mbdal danpi ng val ues

c --- dp 1 130 svcom freqth, etc.

c --- dp 1 20 m sc. spectra data

1.6. Description of the Element Matrices File

This section explains the content of the element matrices file (jobname.emat).

1.6.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is 2.

1.6.2. EMAT File Format

*condeck, f demat
c *** ansys(r) copyright(c) 2000
c *** ansys, inc.

c *rkkkkkkkk  description of element matrix file *xxxxxkiis
c
c *** npg fdemat.inc < eoelemelostr eofini outelmelfini EmatAssenble sffini
c egprep sfformelstrt slvstr: emat file description
c
character*8 EMATNM
paraneter (EMATNME' emat ")
LONG NT ematfpL, ematfp
i nt eger emat bk, emat ut

common /fdemat/ ematfplL, ematbk, ematut
equi val ence (ematfp, ematfplL)

c *akkkkkkkk common vari abl e descriptions *xxxkkkkkkk

co ematfpL file position on file emat
co ematbk bl ock nunber for file emat
co ematut file unit for file emat

c See fddesc for docunentation of how binary files are stored.

c
C kkkkkkkkk*k flle forrrat kkkkkhkkkkk*k

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose

c record pointers are stored in the second file header

c type tells what kind of information is stored in this record

c i - integer

c dp - doubl e precision

c cmp - conpl ex

c nrec tells how many records of this description are found here

c Irec tells how long the records are (how many itens are stored)

c recid type nrec Irec contents

c --- i 1 100 standard ANSYS fil e header (see binhed for
c details of header contents)

c --- i 1 40 . EMAT FI LE HEADER

c
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O0O000 000

o

OO0 0000000000000 0000000000000000000O0O0oO0

O0OO00O000000O0

OO0 0000

o

fun02

maxn,
kygst,
kygrf,

nurme, nundof, | enu, | enbac,
0, 0, nodref, | unmpm
kygm kycd, kygss, kygaf,
0, 0, 0, 0

ptr El mh, ptr FSTh, pt r LSTh, pt r Bl Th, pt r EHDh,

pt r | DXh,
pt r DOF,

nunCE, maxLeng, ptrCEl, ptrCEh

ptrBAC, ptr ELM , ptr FSTI, pt r LSTI

ptrBITl, ptrEHD , ptrl DX, ptrendH, ptrendL

each itemin header is described bel ow

fun02 -
nume -
nurmdof -
| enu -
| enbac -
maxn -
0 -
0 -
nodref -
lunpm -

kygst -

kygm -

kycd -

kygss -

kygaf -

kygrf -

[eNeoNeNe]

pt r ELVh-
ptr FSTh-
ptrLSTh-

pt r Bl Th-
pt r EHDh-

ptr | DXh-
nunCe -
maxLeng-
ptrCEl -
ptrCeEh -
ptr DOF -
ptrBAC -

ptrELM -

unit nunber (emat file is 2)
nunber of el enents

nunber of dofs per node
total DOFs of nodel

nunber of nodes
maxi mum node nunber

posi tion not used

posi tion not used

actual nunber of nodes referenced
| unped mass key

= 0 - default matrix type

=1 - |unped
gl obal stiffness matrix calcul ate
key

0 - do not calculate

1 - calculate

| obal mass matrix cal cul ate key
0 - do not calculate

1 - calculate

| obal danping matrix cal cul ate key
0 - do not calculate

1 - calculate

| obal stress stiffening matrix
al cul ate key

0 - do not calculate

1 - calculate

| obal applied force vector
al cul ate key

0 - do not calculate

1 - calculate

| obal restoring force vector
al cul ate key (Newt on-Raphson only)
0 - do not calculate
=1 - calculate
posi tion not used
position not used
posi tion not used
posi tion not used

now«QiinoQ il ol e i e i

Hi ghpoi nter to el enent equival ence
tabl e

High pointer to first elenent at a
DOF tabl e

Hi gh pointer to last elenent at a
DOF tabl e

Hi gh pointer to dof bits

Hi gh pointer to the start of the
el ement matrices

Hi gh pointer to elenent natrices

i ndex table

nunber of internal CEs
maxi mum | ength of any internal CE
| ow pointer to internal CE |ist

hi gh pointer to internal CE |ist
poi nter to degrees of freedom per
node used in node

poi nter to nodal equival ence table

Low pointer to el enent equival ence
table
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OO0 0000 0O0

o

OO0 000 o

o

OO0 0000000000000 000O0O0

OO0 000 O o000 OO0 0000

O o000

BAC

ELM

FST

LST

Note: the analysis type sets the gl obal

dp 1
i 1
ux =1, Uy
Az =9, VX

*kkkkkkkkkkkkkkk*x

EMF =25, CURR=26

ptr FSTI - Low poi nter

DOF tabl e

ptrLSTI - Low pointer

DOF tabl e

ptrBI Tl - Low pointer

ptrEHD - Low poi nter
el ement matrices

ptrI DXl - Low pointer to elenment nmatrices
i ndex table

to first element at a

to last elenment at a

to dof bits
to the start of the

ptrendH High pointer to end of file
ptrendL- Low pointer to end of file

20 Ti me i nformation

timval, timnc,

0.0, 0.0,
0.0, 0.0,
0.0, 0.0,

cal cul ate keys.

frqval, tinbeg, tinend,

0.
0.
0.

0, 0.0, 0.0,
0, 0.0, 0.0,
0, 0.0, 0.0

each itemis described bel ow

timval - the current tinme
timnc - the time increment
frgval - the current frequency (froma

har noni ¢ anal ysi s)
tinbeg - the start tine for the analysis

timend - the end tine

for the analysis

0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
0.0 - position not used
nundof Degrees of freedom per node

DOF reference nunbers are:
=2, UZ =3, ROTX= 4, ROTY=5, ROTZ=6, AX =7, AY =8
=10, VY =11, VZ =12 ****** 13.18 are spares ****x*xxx*x

PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24

*kkkkkkkk*k 27_32 are Spal’es khkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkk*

(curdof (i),i =1, nundof)

| enbac Nodal equival ence table. This table equates
the nunber used for storage to the actual

node nunber

(baclst(i),i=1,1enbac)

nume El enent equival ence table. The ANSYS program
stores all elenent data in the nunerical
order that the SOLUTI ON processor solves the
el enents. This table equates the order
nunber used to the actual el enent nunber
(eorder(i),i=1, nune)

| enu First element at a DOF table. This record
signifies the first el ement encountered at a

particul ar DOF.

(frstel (i),i=1,1enu)

| enu Last elenment at a DOF table. This record
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o

c BIT i 1 | enu

o0

I DX i 1 2* nume

O000O0

o0

signifies the last el ement encountered at a
particul ar DOF.
(lastel (i),i=1,1enu)

Bits set at a DOF table. This record
has bits for constraints, forces, etc
(DofBits(i),i=1,1enu) (added at 10.0)

El erent index table. This record specifies
the file location for the beginning of the
data for each el ement.
(index(i),i=1,nune) Low part of pointer
(index(i),i=1,nune) H gh part of pointer

The records at the end of the file store element information and get witten
as a set for each el ement(nume sets of these records will appear on the file

c at this point) ptrEHD indicates the beginning of the el enent data

¢ |f substructure matrices are witten to the EMAT file, they are witten in a

o0

EHD i 1 10

O o000

o

O0OO000000000000000000000000O0O0oO0

--- i 1 nnT ow

OO0 0000

o
'
'
'

dp varies varies

o

different format than is shown here. This alternate format is not docunented
at this time, as it is likely to change in the future

El enent matri x header

st key, nkey, dkey, sskey, akey,
nrkey, i key, 0, 0, nnrow

each itemin header is described bel ow

stkey - stiffness matrix key
=0 - matrix not present
=1 - matrix present
nkey - mass matrix key
=0 - matirx not present
=1 - matrix present
dkey - danping matrix key
=0 - matrix not present
=1 - matrix present
sskey - stress stiffening matrix key
=0 - matrix not present
=1 - matrix present
akey - applied | oad vector key
= 0 - vector not used
=1 - vector used
nrkey - newton-raphson(restoring) |oad
vector key (for nonlinear analyses)
= 0 - vector not used
=1 - vector used
i key - imaginary | oad vector key
(for conplex anal yses)
= 0 - vector not used
=1 - vector used
0 - position not used
0 - position not used
nnrow - nunbers/colums in matrices. If the
nunber is negative, the matrices
will be witten in lower triangular
form

DOF i ndex table. This record specifies the
DOF | ocations of this elenent matrix in
relation to the global nmatrix. The index is
cal cul ated as (N-1)*NUMDOF+DOF, where N is
the position nunber of the node in the noda
equi val ence table and DOF is the DOF

ref erence nunber given above

El ement matrices. This record is repeated
for each stiffness, nass, danping, and
stress stiffening matrix. If the matrix is
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di agonal, the length of the records will be
nmrow. |f the matrix is unsymetric, the
length of the records will be nnrownnrow.
If the natrix is symmetric, only the | ower
triangular terns are witten and the length
of the records will be (nnrow) *(nnrowtl)/2.

OO0 000

--- dp 1 2* nnr ow El ement force vectors. This record contains
both the applied force vector and the
(restoring or imaginary) |oad vector

kkkkkkkkkkkkkk* Internal CEInfOI’rT&tIOI‘l khkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkk*%x

The followi ng records repeat nunCE tinmes... one for each interna
CE created during solution... these are stored here for the psolve
command, such as the case of a prestressed nonlinear nodal analysis

CE i 3 nunCE First part is the CE nunber, the second part is
the nunber of terms in this internal CE and
the third part is the external elenent nunber
of the elenent that created this internal CE

O0OO00000000000000000000000O0

--- i nTerns nunCE integer info (list of node*32 + dof)
--- dp nTerns nunCE dp info (list of coefficients including constant term
kygst gl obal stiffness matrix cal cul ate key
kygm gl obal mass matrix cal cul ate key
kygd gl obal danping matrix cal cul ate key
kygss gl obal stress stiffening matrix cal cul ate key
kygaf gl obal applied force matrix cal cul ate key
kygr f gl obal restoring force matrix cal cul ate key

1.7. Description of the Substructure Matrices File

This section explains the contents of the substructure matrices file (jobname.sub).

1.7.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is 8.

1.7.2. SUB File Format

*condeck, f dsub
c *** ansys(r) copyright(c) 2000
c *** ansys, inc

c *rkkkkkkkk  description of substructure matrix file *xxxxxiiis
character*8 SUBNM
paraneter ( SUBNME' sub ")
LONG NT subf pL, |enSubL, subfp
i nt eger subbk, subut

comon /fdsub/ subfplL, |enSubL, subbk, subut
equi val ence (subfp, subfpL)

wite: matout
read:

o0

c *akkkkkkkk common vari abl e descriptions *xxxkkkkkkk

co subfp file position on file sub

co subbk bl ock number for file sub

co subut file unit for file sub

co |enSub length of sub file (saved for slvdta.F)
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c See fddesc for docunentation of how binary files are stored

g *kkkkkkkkk fl I e forn-at *kkkkkkkkk

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose
c record pointers are stored in the second file header

c type tells what kind of information is stored in this record

c i - integer

c dp - doubl e precision

c cnp - conpl ex

c nrec tells how many records of this description are found here

c Irec tells howlong the records are (how many itens are stored)

c recid type nrec Irec contents

c --- i 1 100 standard ANSYS fil e header (see binhed
c for details of header contents)

c HED i 1 60 .SUB FI LE HEADER (FULL MATRI CES)

c

c fun08, nnrow, nmatrx, nedge, nundof

c maxn, W max, | enbac, nnod, kunsym
c kstf, kmass, kdanp, kss, nvect,
c nWworkL, lenUl, sesort, lenlst,ptrLodL
c ntrans, ptrMx, ptrXFM ptrHED, nanel,
c name2, I rok, trok, nanme3, nanme4
c ptrDOF, ptrDST, ptrBAC, ptrTIT, ptrNOD,
c ptrXYZ, ptrEDG ptrGDF, thsubs, ptrPCS,
c ptrORG, stfnax, ptrLodH, nnodes, keydi m
c cnsMet hod, nane5, nane6, nanme7, nane8
c nvnodes, ptr CXFM nWbr kh, 0, 0
c 0, 0, 0, 0, 0
c HED i 1 60 . SUB FI LE HEADER ( SPARSE MATRI CES)

c

c fun08, nnrow, nmatrx, , nundof

c maxn, , | enbac, nnod, kunsym
c kstf, kmass, kdanp, , nhvect,
c nTer i, , , , ptrLodL
[ , ptr M xL, , ptrHED, namel,
c nane2, , ,  nhanme3, nane4
c pt r DOF, , ptrBAC, ptrTIT, ptrNOD,
c pt r XYZ, , , thsubs, ,
c , stfmax, ptrLodH, ,

c , hane5, nane6, nanme7, nane8
c , , nTernH, ptrM xH, ptrCol L,
c ptr Col H, ptr Cof L, ptr Cof H, 0, 0
c each itemin header is described bel ow

c fun08 - unit nunber (sub file is 8)

c nnrow - nunber of rows in matrices (al so
c nunber of dofs in substructure)
c nmatrx - nunber of matrices on file

c nedge - nunber of edges for outline

c nunmdof - nunber of dofs per node

c maxn - maxi mum node nunber of conplete
c nmodel presently in database

c wfmax - maxi num wavefront of substruct.
c during generation pass

c | enbac - nunber of nodes defining

c substructure during the

c generation pass

c nnod - nunber of unique nodes in the
c substructure having DOFs, and
c whi ch define this substructure
c during the use pass. Also, the
c nunber of nodes havi ng naster
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OO0 0000000000000 000000000000000000000000000000000000000000000000000000O0O0

kunsym

kst f

kmass

kdanp

kss

nvect
nWor kL,

nTer i,
I enUl

sesort

| enl st
ptrLod

ntrans

H

H

ptrMxL,

pt r XFM
pt r HED
nanel

nane2

I rok

trok

nane3

nane4

pt r DOF
ptr DST
ptr BAC

ptrTIT
pt r NOD

ptr XYz

DOFs.

unsymmetric matri x key

=0 - symetric

=1 - unsymetric

stiffness matrix present key
=0 - matrix is not on file
=1- matrix is on file

mass matri x present key

=0 - matrix is not on file
=1- matrix is on file

=-1 - Lunped nmass vestor (Sparse only)
danpi ng matri x present key

=0 - matrix is not on file
=1- matrix is on file

stress stiffening matrx present
=0 - matrix is not on file
=1- matrix is on file

nunber of |oad vectors

(at least 1 is required)

- BCS workspace length (only for

bacsub)

- Nunber of terns in sparse matrix
length of internediate transformation
vect or
DOF set sort key
= 0 - nunbers are not sorted
=1 - nunbers are sorted in

ascendi ng order
maxi mum | ength of DOF set for
this substructure (maxn*nundof)
pointer to the start of the |oad
vectors (see al so ptrlLodh)
transfornmed key
= 0 - substructure has not been
transf or med
> 0 - substructure copi ed
from anot her substructure
via either SESSYM or SETRAN

H - pointer to the start of the

substructure matrices (iDiagL for

sparse matrices)
pointer to the substructure
transformati ons
pointer to the SUB fil e header
first four characters of the
substructure file nane, in
integer form
second four characters of the
substructure file nane, in
integer form
| arge rotation key
=0 - DOF set is not valid for

large rotations
=1 - DOF set is valid
SETRAN rotation key
=0 - DOF set is not valid for
SETRAN nodal rotation

=1 - DOF set is valid
third four characters of the
substructure file nane, in
integer form
fourth four characters of the
substructure file nane, in
integer form
pointer to the DOF/ node Ii st
pointer to the |ocal DOF set
pointer to the nodes conprising
the substructure
pointer to the title
poi nter to the unique nodes
defining the substructure
pointer to the coordinates of the

Guide to Interfacing with ANSYS. ANSYS Release 10.0.002188. © SAS IP, Inc. 1-35



Chapter 1: Format of Binary Data Files

uni que nodes
ptrEDG - pointer to the substructure edges
ptrGDF - pointer to the global DOF set
thsubs - thernal key
= 0 - structural
=1 - therma
ptrPOS - pointer to the sorted substructure
DOF set to the original
ptrORG - pointer to the DOF set of the node
during the generation pass
stfmax - maxi mum di agonal stiffness term
(packed into an integer)
ptrLodh- High 32 bits of 64 bit pointer
nnmodes - nunber of nbdes used to generate
CMVS s. e.
keydi m - dinensionality key

=1 - axisymetric
=2 - 2-D
=3- 3-D
cnsMet hod - conponent nobde synthesis nethod

name5 - fifth four characters of the
substructure file nanme, in integer
form

name6 - sixth four characters of the
substructure file nanme, in integer
form

name7 - seventh four characters of the
substructure file nanme, in integer
form

name8 - eighth four characters of the
substructure file nanme, in integer
form

nvnodes - nunber of virtual nodes that contain
the nodal coordinates

ptrCXTM - coordi nate transfornation

ptrColL,H - pointer to the i Col sparse matrix
array

ptrCofL,H - pointer to the of the
sparse matrix Sk(1:nTerm,
Sm(1: nTerml), Sc(1: nTernml),
Ss(1:nTernmL) Each matrix is a
single large record

O0O0000000000000000000000000000000000000O0O0O0

note: nanel/2/3/4/5/6/7/8 are the
i nexc4 representation of the
32 character filenane.
nanel/2/5/6/7/8 will be "0O"
for prerev 5.2 files - cwa

OO0 0O0

o

Note: If ntrans > 0O, records fromposition ptrDOF to ptrGDF will be
identical to the data for the copied substructure

o

XFM dp 1 125 Substructure transformations (5*25 doubl e
precisions). This record has neaning only
if ntrans > 0. You can define up to five
level s of transformations, with 25 vari abl es
in each level. Up to the first seven
variabl es are used as foll ows:

If the substructure was transferred (via the
SETRAN comand) :
1st variable - 1.0
2nd variabl e - nodal increnent
3rd variable - reference nunber of
coordi nate system where substructure wll
be transferred
4th variabl e - reference nunber of
coordi nate system where substructure is
presently defined
5th variable - x coordinate increment
6th variable - y coordi nate increnent

O0OO00O00000000000000O0
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O0OO0000O00O00O00O0

OO0 0000

O0O000 000

O 00

OO0 0000

OO0 0000

o0

OO0 00 OO0 00

O o000

7th variable - z coordinate increnent

If the substructure used symetry (via the
SESYMM conmand)
1st variable - 2.0
2nd variabl e - nodal increnent
3rd variable - nunber of coordinate
conponent to be used in operation
1 - x coordinate
2 - y coordinate
3 - z coordinate
4th variabl e - reference nunber of
coordi nate systemto be used for symetry

operation
XFM dp 1 250 Substructure transformations (5*25 doubl e
DOF i 1 numndof Degrees of freedom per node (d obal)

(curdof (i),i =1, nundof)

DOF reference nunbers are
UX =1, U =2, UZ =3, ROTX= 4, ROTY=5 ROTZ= 6, AX =7, AY =8
Az =9, VX =10, VY =11, VZ =12 ****** 13.18 are spares ***x*kxxkx
FRxkkkkkkkkkkkkx  PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24
E’\/F :25' CLJRR:ZG *kkkkkkk*k 27_32 are Spal’eS ERE R R R R R E R EEEEEEEEEEEESEES]

DST i 1 nnrow This record contains degrees of freedomfor
this substructure of the uni que nodes, as
used with this substructure, in ascending
order. This index is calculated as
(N-1) *nundof +DOF, where N is the node nunber
and DOF is the DOF reference nunber given
above

(I'sort(i),i=1, nnrow)

PCs i 1 nnrow This record stores the positions of the
local DOF set in relation to the generated
DOF set. (lposit(i),i=1, nnrow)

ORG i 1 nnrow DOF set of the nodel as defined during the
generation pass. This index is calcul ated as
(N-1) * NUMDOF+DOF, where N is the position
nunber of the node in the nodal equival ence
table and DOF is the DOF reference nunber
gi ven above
(lorig(i),i=1, nnrow)

BAC i

[y

| enbac This group describes nodes that defined the
substructure during the generation pass of
the anal ysis. Nodal data is stored in arrays
equal to the nunber of used or referenced
nodes. This table equates the nunber used
for storage to the actual node nunber
(baclst(i),i=1,1enbac)

T i 1 20 Substructure title (converted to integers -
see inexc4)

NOD i 1 nnod This record describes uni que nodes defining
the substructure for the use pass of the
anal ysis. These are al so the nodes havi ng
mast er degrees of freedom

(node(i),i=1, nnod)

XYz dp nnod 6 This record describes the coordinates of a
uni que node, in the order X, Y, Z, THXY,
THYZ, and THZX. Nodal order corresponds to
that of the node list given above

(xyzang(j,i),]j=1,6)

EDG dp nedge 6 This record contains begi nning and endi ng
locations (X1,VY1,Z1, X2, Y2, Z2 coordi nates) of
a straight line conprising an edge of the
substructure
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nnrow This record describes global degrees of
freedom of the unique nodes in ascending
order, as used during the analysis use pass.
This index is calculated as (N 1)*32+DOF,
where N is the node nunber and DOF is the
DOF reference nunber given above
(I (i),i=1,nnrow) (sorted)

OO0 0000

c The substructure matrices are witten at this position in the file. One row
¢ of each matrix is witten to the file at atime. i.e. the first row of each
¢ matrix is witten, then the second row of each matrix, etc. this pattern

¢ continues until all nnrow rows of each matrix have been witten to the file.
c MAT dp 1 nnrow Row of the stiffness matrix, if nmatrx > 0.
c (ak(i,j),i=1, nnrow)

c --- dp 1 nnrow Row of the mass matrix, if nmatrx > 1.

c (an(i,j),i=1, nnrow)

c --- dp 1 nnrow Row of the danping matrix, if nmatrx > 2.

c (ac(i,j),i=1, nnrow)

c --- dp 1 nnrow Row of the stress stiffening matrix, if

c nmatrx > 3.

c (gs(i,j),i=1, nnrow)

c LOD dp nvect nnrow This record contains the |oad vectors.

c (f(i),i=1, nnrow)

1.8. Description of the Triangularized Stiffness File
This section explains the contents of the triangularized stiffness file (j obnane.tri).

1.8.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is11.

1.8.2. TRI File Format

*condeck, fdtri
c *** ansys(r) copyright(c) 2000

c *** ansys, inc
c
c
c *rkkkkxkxx  description of triangularized stiffness file *x*xxxiiix
c
c *** npg fdtri.inc < stff10 slvstr romstr nmodstr: tri file description
c
character*8 trinm Tri Nane
paraneter (trinme'tri ", Tri Name='Tri Bufr')
LONG NT trifp
integer tribk, triut
comon /fdtri/ trifp, tribk, triut
c open: slvstr subspc
c wite: egsol , eqcl os, | fout, cf out subtri
c read: stff10, bacfil subfwd, subbac
c close: bacfil, svkan2 subspc
c
c *kkkkkkkkk common vari abl e descriptions *xxxkkkkkkk
co trifp file position on file tri  (LONG NT)
co tribk bl ock nunber for file tri
co triut file unit for file tri
c
c See fddesc for docunentation of how binary files are stored.
c
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OO0 0000000000000 000000000000000000000000000000000000000000000000000000O0O0

The TRI file is generated for static and reduced[ nodal , harnonic, transi ent,
substructure] anal yses

*kkkkkkkkk*k flle fOfW&t *kkkkkkkkk*

recid tells the identifier for this record. Not all records will have
identifiers -- they are only indicated for those records whose
record pointers are stored in the second file header

type tells what kind of information is stored in this record
i - integer
dp - doubl e precision
cnp - conpl ex
nrec tells how many records of this description are found here

Irec tells howlong the records are (how many itens are stored)

recid type nrec Irec contents

--- i 1 100 standard ANSYS file header (see binhed for
details of header contents)

--- i 1 20 . TRl FI LE HEADER
funll, nontp, nmast, 1, kan,

wf max, |enbac, nundof, ptrMST, ptrend
lumpm keyuns, ptrMsl, ptrMS2, ptrENL
ptr EN2, 0, 0, ptrTRI, 0
each itemin header is described bel ow

funll - unit nunber (tri file is 11)

nontp - nunber of equations on file
nmast - nunber of master dofs

1 - position not used, always =1
kan - analysis type

wfmax - maxi num wavef ront

| enbac - nunber of nodes
nundof - nunber of degrees of freedom (DOF)
per node
ptrMST - 32 bit pointer to the naster dof
list, only here for backward
conpatibility. Do not use if
ptrMS1 or ptrMS2 are non-zero
ptrend - 32 bit pointer to the end of file
only here for backward
conpatibility. Do not use if
ptrENL or ptrEN2 are non-zero
lumpm - |unped nass key
=0 - default matrix type
=1 - |unped
keyuns - unsymmetric key
0 - the matrix is not unsymetric
1 - the matrix is unsymetric

ptr M51,

ptrMs52 - These two values are two hal ves of
a 64 bit pointer that points to the
master dof i st

ptr ENL,

ptrEN2 - These two val ues are two hal ves of
a 64 bit pointer that points to the
end of file

0 - position not used

0 - position not used

ptrTRI - pointer to the beginning of the
triangul arized matrix data

0 - position not used

--- i 1 nundof Degrees of freedom per node
DOF reference nunbers are
UX =1, U =2, UZ =3, ROTX= 4, ROTY=5 ROTZ= 6, AX =7, AY =8
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O0OO00000000000000000000000000000000000000000000000000000000000000000000O0O0

TRI

Az =9, VX =10, VY =11, VZ =12 ****** 13.18 are spares ***x*xkxxkx

Frxkkkkkxxkkkkkxx  PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24

E’\/F :25' CLJRR:ZG *kkkkkkkk*k 27_32 are spares khkkkkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkkkhkkkkkkk*x
(curdof (i),i =1, nundof)

i 1 | enbac Nodal equival ence table. This table equates
the nunber used for storage to the actual
node nunber

(baclst(i),i=1,1enbac)

At this point in the file, the triangularized natrix infornation is
stored. The info is witten row by row, and there are two different
storage options for witing a row. |If the row being witten does not
have a constraint equation associated with it, then two records are
witten to describe the row If the row being witten has a constraint
equation associated with it, then five records are witten to describe
the row Both fornats are shown bel ow. These groupings of two or five
records per rowwill be witten a total of nontp tines (to include all
rows)

The next two descriptions show the format for a row that does not have a
constraint equation associated with it:

dp/ cnp 1 varies A row of the triangularized matrix.

I f keyuns=0, this record will contain the
non-di agonal terns of this colum, the
di agonal termitself, the normalized F
term followed by the reciprocal of the row
pi vot .

I f keyuns=1, this record will contain the
non-di agonal terns of this colum, the
di agonal termitself, the normalized F
term the reciprocal of the row pivot,
foll owed by the non-diagonal terns of this
r OW.

The length of this record will vary (actual
length is returned fromroutine BINRD8). |f
kan=3, this record contains conpl ex
information, otherwi se it contains double
precision information.
(ktri(i),i=1,n),vload, diag (symetric)
(ktri(i),i=1,n),vload,diag, (utri(i),i=1,n)
(unsymmetric)

i 1 varies Triangular matrix row indices. The first
itemsignifies what termin the row bel ongs
to the pivot. The second term signifies what
DOF is being elimnated, and the remaining
itenms signify the new DOFs being introduced
(if any). The length of this record wll
vary (actual length is returned fromroutine
Bl NRD8) .

(I11Ciy,i=1,m

The next five descriptions show the format for a row that has a constraint
equation associated with it.

dp 1 2 A flag record, indicating that constraint
equations are being stored, and the storage
is as shown here. Both values are TINY.

dp 1 varies Coefficients of the constraint equation.
The length of this record will vary (actual
length is returned fromroutine Bl NRD8).
(coeff(i),i=1,n+2)
dp/ cnp 1 varies A row of the triangularized matrix.

I f keyuns=0, this record will contain the

|
N
o
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non-di agonal ternms of this colum, the

di agonal termitself, the normalized F
term followed by the reciprocal of the row
pi vot .

I f keyuns=1, this record will contain the
non-di agonal terns of this colum, the
di agonal termitself, the normalized F
term the reciprocal of the row pivot
foll owed by the non-diagonal terns of this
r ow.

The length of this record will vary (actua

length is returned fromroutine BINRD8). |f

kan=3, this record contains conpl ex

information, otherwi se it contains double

precision information
(ktri(i),i=1,n),vload, diag (symetric)
(ktri(i),i=1,n),vload,diag, (utri(i),i=1,n)
(unsymmetric)

--- i 1 varies Triangular matrix row indices. The first
itemsignifies what termin the row bel ongs
to the pivot. The second term signifies what
DOF is being elimnated, and the renaining
items signify the new DOFs being introduced
(if any). The length of this record wll
vary (actual length is returned fromroutine

Bl NRDS) .
(rrrgi),i=1,m
--- i 1 2 This record indicates the end of the 5

record storage for this row It is included
for situations when the file is being read
fromthe bottomup. Its contents

-cenum n

cenum - the constraint equation nunber for
the constraint equation stored
above

n - the length of a row of the matrix
being witten

MST i 1 nmast This record is present only if nmast > 0

or This index is calculated as

Ms1, (N-1) * NUMDOF+DOF, where N is the position
Ms2 nunber of the node in the nodal equival ence

table, and DOF is the DOF reference nunber
gi ven above

OO0 0000000000000 00000000000000000000000000000000O0O0

1.9. Description of the Full Stiffness-Mass File

This section explains the contents of the full file (jobname.full).

1.9.1. Standard ANSYS File Header

See Section 1.1.2: The Standard Header for ANSYS Binary Files for a description of this set. File number (Item 1)
is 4.

1.9.2. FULL File Format

*condeck, f df ul
c *** ansys(r) copyright(c) 2001
c *** ansys, inc

c *rxkkkxkxx  description of full stiffness-mass file *x*xxxxiis
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c *** mpg fdfull.inc < stff10 slvstr: full file description

character*8 FULLNM

paraneter (FULLNME' full ")

LONG NT fullfpL, fullfp

i nt eger full bk, fullut, wLlLdstep, w Sbstep, wEqiter
common /fdfull/ fullfpL, fullbk, fullut,

X wr Ldst ep, wr Sbst ep, w Eqi t er

equi val ence (fullfp,fullfpl)

Cc  ¥F¥xxkxkxk common variabl e descriptions *xxxxExkakx

co fullfpL file position on file full

co fullbk bl ock nunber for file full

co fullut file unit for file full

c *rkxxrxrxk file format (except for extopt=3,4) **x*xxkx*xx

c See fddesc for docunentation of how binary files are stored.

C *kkkkkkkkk flle forn-at *kkkkkkkkk

c recid tells the identifier for this record. Not all records will have
c identifiers -- they are only indicated for those records whose
c record pointers are stored in the second file header.

c type tells what kind of information is stored in this record:

c i - integer

c dp - doubl e precision

c cnp - conpl ex

c nrec tells how many records of this description are found here

c Irec tells howlong the records are (how nmany itens are stored)

c recid type nrec Irec contents

c --- i 1 100 standard ANSYS fil e header (see binhed for
c details of header contents)

c --- i 1 40 . FULL FI LE HEADER

c

c fun04, neqgn, nnrow, nmatrx, kan,

c wf max, |enbac, nundof,jcgtrni,jcgtrnH,

c lumpm jcgeqgn, jcgtrm keyuns, extopt,

c keyse, sclstf, nxrows, ptrl DX, ptrl DXh,

c nceful |, ncetrm ptrEND , pt r ENDh, 0,

c 0, 0, 0, 0, 0,

c 0, 0, 0, 0, 0,

c 0, 0, 0, 0, 0

¢ NOTE: If fun04 > 0, then the file was created with frontal assenbly

c If fun04 < 0, then the file was created with synbolic assenbly;see bel ow
c for its format

[ frontal assenbled file --------------------------
c each itemin header is described bel ow

c fun04 - unit nunber (full file is 4)

c neqn - nunber of equations on file

c nnrow - nunber of rows in matrices

c nmatrx - nunber of matrices on file

c kan - analysis type

c wfmax - maxi num wavef ront

c | enbac - nunber of nodes

c nunmdof - nunber of dofs per node

c jegtrnl,jcgtrmH - nunber of coefficients
c lumpm - |unped nass key

c = 0 - default matrix type

c =1 - |unped
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O0O00O00O00000000000000000000000O0O0

OO0 000 O o000 OO0 0000

O0O00O000O0O0

OO0 000

o

jcgeqn - nunber of jcg equations
jcgtrm- pre-8.1 this is the nunber of
coefficients in sparse jcg
storage (otherw se this value
must be 0 and jcgtrni,jcgternH
must be used)
keyuns - unsymmetric key
= 0 - no unsynmetric matrices on
file
=1 - there is at least one
unsymmetric matrix on file
extopt - npde extraction nethod
0 - reduced
1 - lunped
3 - unsymetric Lanczos
4 - danped Lanczos
6 - block Lanczos
keyse - superel enent key; set if at |east
one superel ement
sclstf - scale factor for matrices
nxrows - the maxi mnumrank for this solution
ptrI DXl - pointer to the matrix row indices.
ptrl1 DXh- high part of row index pointer
nceful | - Nunber of constraint equations on
the full file
ncetrm- Total nunber of terms in the
constrai nt equations
ptrEND - Low part of 64 bit end of file ptr
ptr ENDh- High part of 64 bit end of file ptr
0 - position not used

i 1 nurndof Degrees of freedom per node
DOF reference nunbers are:
1, U =2, UZ = 3, ROTX= 4, ROTY=5, ROTZ=6, AX =7, AY =38
9, VX =10, VY =11, VZ =12 ****** 13-18 are spares ****x*xkxxx
FRkkkkkkkkkkkkkx  PRES=19, TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24
E’\/F :25' CLJRR:ZG *kkkkkkk*k 27_32 are Spal’eS ERE R R R R R E R EEEEEEEEEEE RS RS
(curdof (i),i=1, nundof)

i 1 | enbac Nodal equival ence table. This table equates
the nunber used for storage to the actual
node nunber

(baclst(i),i=1,1enbac)

NOTE: The next five records are repeated as a group negn tines.
When the matrices get witten, one row of each matrix is witten to the file

at atinme. i.e. the first row of each matrix is witten, then the second row
of each matrix, etc. this pattern continues until all the rows of each
matri x have been witten to the file. |If kan=3, the matrix rows will be

conpl ex val ued, otherwi se they will be double precision val ues.

| DX i 1 varies Matrix row indices. The first
itemsignifies what termin the row bel ongs
to the pivot. The second term signifies what
DOF is being elimnated, and the remaining
itenms signify the new DOFs bei ng introduced
(if any). The length of this record wll
vary (actual length is returned fromroutine

Bl NRD8)
(rrgi),i=1,m
--- i 1 varies A second | evel of indexing for the

matri x. |ndicates positions and

values of terns to be reduced. The |length of

this record will vary (actual length is

returned fromroutine Bl NRD8)
(index(i),i=1,n) for conpressed rows

dp/ cnp 1 varies Stiffness matri x.

I f keyuns=0, this record will contain the
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c non-di agonal terns of this colum, the

c diagonal termitself, followed by the

c normalized F term

c I f keyuns=1, this record will contain the

c non-di agonal terns of this colum, the

c di agonal termitself, the non-diagonal terms
c of this row, followed by the nornalized F
c term

c I'f Tunpm= 1, then the nass for this node is
c located after the F term The I ength of

c this record will vary (actual length is

c returned fromroutine BI NRD8)

c (krow(i),i=1,n),vload, (nmass) (symetric)

c (n-1 colum) diag (n-1 row) |oad (dmass)

c (unsymmetric)

c --- dp/ cnp 1 varies Mass matrix. This record exists only if

c nmatrix > 1.

c I f keyuns=0, this record will contain the

c non-di agonal terns of this colum, the

c diagonal termitself, followed by the

c normalized F term

c I f keyuns=1, this record will contain the

c non-di agonal terns of this colum, the

c diagonal termitself, followed by the

c non-di agonal terns of this row

c The length of this record will vary (actual
c length is returned fromroutine Bl NRD8)

c (nmrow(i),i=1,n) (symretric)

c (n-1 colum) diag (n-1 row) (unsymmetric)
c

c I'f lTunpns=1, this record contains one double
c array with diag val ues

c --- dp/ cnp 1 varies Danmping matrix. This record exists only if
c nmatrx > 2.

c I f keyuns=0, this record will contain the

c non-di agonal terns of this colum, the

c diagonal termitself, followed by the

c normalized F term

c I f keyuns=1, this record will contain the

c non-di agonal terns of this colum, the

c diagonal termitself, followed by the

c non-di agonal terns of this row

c The length of this record will vary (actual
c length is returned fromroutine Bl NRD8)

c (ceqn(i),i=1,n) (symetric)

c (n-1 colum) diag (n-1 row) (unsymmetric)
C ommmmmmm e synbolic assenbled file ----------ccmmmmon
c --- i 1 40 . FULL FI LE HEADER

c

c fun04, neqn, nnrow, nmatrx, kan,
c wf max, |enbac, nundof, nternKl, nternkh,
c lumpm nmrow, nternK, keyuns, ext opt,
c keyse, sclstf, nxrows, ptrSTFl, ptrSTFh,
c nceful |, nternivh, ptrEND, ptrENDh, ptrlRHSI,
c ptrl RHSh, ptr MASI, ptrMASh, ptrDWPl, ptrDWh,
c ptrCEl, ptrCEh, nNodes, ntermM, nternD ,
c pt r DOFI , pt r DOFh, ptrRHSI, ptrRHSh, nternbh
c each itemin header is described bel ow
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O0OO0000000000000000000000000000000000000000000O0oO0

OO0 000

o0

O o000 o

o

Stiffness Matrix.

STF

1
1, Uy
9, WX

nundof
=2, Uz =3,
=10, Vy =11,

*kkkkkkhkkkkkkkkkk* PRES:lg
EMF =25, CURR=26 ***#*%x*

dp/ cnp

1

1

1

| enbac

varies

varies

fun04 - negative of the unit nunber (-4)
neqgn - nunber of equations on file
nnrow - nunber of active DOF (negn-BC)
nmatrx - nunber of matrices on file
kan - analysis type
wfmax - maxi numrow size
| enbac - nunber of nodes
nunmdof - nunber of dofs per node
nternKl ,nternkh - nunber of terns in Stiffness
mat rix
lumpm - |unped nass key
= 0 - default matrix type
=1 - |unped
nternK - pre-8.1 this is the nunber of terns
in Stiffness matrix (otherwise this
val ue nust be 0 and nternKl, nternkh
must be used)
keyuns - unsymmetric key
= 0 - no unsynmetric matrices on
file
=1 - there is at |east one
unsymmetric matrix on file
e extraction nethod
reduced
- | unped
- unsymetric Lanczos
- danped Lanczos
- bl ock Lanczos
keyse - superel enent key; set if at |east
one superel ement
sclstf - scale factor for matrices
nxrows - the maxi numrank for this solution
ptrSTFl, h- pointer to Stiffness matrix
nceful | - nunber of CE+CP equations
ptrENDI - |ow part of 64 bit end of file ptr
ptr ENDh- high part of 64 bit end of file ptr
ptrIRHSI , h -pointer to inaginary RHS (F)
ptrMASI , h - pointer to Mass matrix
ptrDWPl ,h - pointer to Danping nmatrix
ptrCEl,h - pointer to G and g matrices
nNodes - nunber of internal Nodes
consi dered by synbolic assenbly
ntermM,h - nunber of terns in Mass matrix
nternD ,h - nunber of terns in Danping matrix
ptrDOFl, h - pointer to DOF info
ptrRHSI , h - pointer to RHS (F)
0 - position not used

extopt -

1 nnn 3

oOPhwWRrLrOQ

Degrees of freedom per node

DOF reference nunbers are:

ROTX= 4, ROTY= 5, ROTZ= 6, AX =7, AY =8
Vz :12 * Kk k ok k% 13_18 are SpareS *kkkkkkkkk
TEMP=20, VOLT=21, MAG =22, ENKE=23, ENDS=24
* 27_32 are SpareS ERE R R R R R E R EEEEEEEEEEE RS RS

Nodal equival ence table. This table equates
the nunber used for storage to the actual
node nunber

The next two records are repeated as a group neqn times.

Matrix row i ndices. The last item
corresponds to the diagonal. The
length of this record will vary (actual
length is returned fromroutine Bl NRD8)

Matrix terns

I f keyuns=0, this record will contain the
terns before the diagonal.

I f keyuns=1, this record will contain the
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c the entire row
c

¢ Load Vector

¢ RHS dp/cnp 1 neqn Load vector terns.

c Imaginary part of Load Vector
c |IRHS dp 1 neqn I magi nary | oad vector terns.

c DOF information

c DOF i 1 nNodes Nodal extent vector. Number of DOFs at

c each node

c --- i 1 negn DOF vector. |If negative, this DOF

c constrai ned

c --- i 1 neqn DOFs with inmposed val ues

c --- dp/ cnp 1 varies | nposed val ues

c Mass Matri x.

c if lumpm= 0:

c The next two records are repeated as a group neqn times.

c MAS i 1 varies Matrix row i ndices. The last item

c corresponds to the diagonal. The

c length of this record will vary (actual
c length is returned fromroutine Bl NRD8)
c --- dp 1 varies Matri x terms

c if lumpm= 1:

c --- dp 1 neqn Mat ri x di agonal s

c Danping Matrix. The next two records are repeated as a group neqn tinmes.

c Dw i 1 varies Matrix row indices. The last item

c corresponds to the diagonal. The

c length of this record will vary (actual
c length is returned fromroutine Bl NRD8)
c --- dp 1 varies Matri x terms

c Gmatrix if ncefull > 0.

c CE i 1 ncef ul | Li st of slave DOFs

c --- dp 1 nceful | g vector (constant terns)

c --- i 1 4 Header; 1=nRows, 2=nRows, 3=1, 4=0
c --- i 1 nRows Vector of 1's

c --- i 1 nRows Nunber of non-zero terns in each row

c Repeat for each row

c --- i 1 varies Col um i ndi ces

c --- dp 1 varies Col um val ues

¢ Meaning of K11, K12, and G matrices:

c G ven

c [KI{x} = {F}

c subject to the constraints

c {x1} = [d{x2} + {g}

c where {x1} are the slave DOFs, {x2} the naster DOFs
c This results in

c [K1{x2} = {F*}
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wher e
[ K]
{F}

[G'[KI1][G + [G'[KI2] + [K21][G + [K22]
(@' {f1} + {f2} - [G'[K11]{g} - [K21]{g}

conpl ex version of {F*} deconposed into, we assune G is always real

and g coul d be
G K11’

K21' *g'

conpl ex denoted as ¢g' == (g, gx)
g =G (K11, M1)*(g, gx)
G [Kll*g - Ml*gx, Ml*g + K11*gx]

(K21, M21) * (g, gx)
(K21*g- M21*gx, K21*gx + M21*gQ)
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2.1. Accessing ANSYS Binary Files

Thefollowing section explains the routines you need to read, write, or modify an ANSYS binary file. This collection
of routines (called BINLIB) resides on your ANSYS distribution media. The BINLIB library is in the dynamic link
library \Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or m>\binlib.dll (on Windows systems
(where <pl at f or n» is a directory that uniquely identifies the hardware platform version)) or the shared library
/ansys_inc/v100/ansys/customize/misc/<pl at f or m>/libbin.so on UNIX systems (libbin.sl on HP systems).

Your distribution media also includes sample FORTRAN source files which employ the BINLIB library:

bintrd.F | The bintrd subroutine reads and prints the contents of an ANSYS binary file

bintwr.F  |The bintwr subroutine copies an ANSYS binary file to a new file

bintst.F The bintst program calls the bintwr and bintrd subroutines as an example of how to
use the binlib library to print the contents of a file, copy the original file to a new file,
and then print the contents of the new file. Routine bintst has no inputs or outputs. It
requires use of the bintcm common. (For more information, see the descriptions of the
bintrd and bintwr routines later in this chapter.)

These files reside in the subdirectory \Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or n»> (on
Windows systems) or /ansys_inc/v100/ansys/customize/misc (on UNIX systems). To compile and link the
BINTST program, a makefile procedure has been provided in the \Program Files\Ansys Inc\V100\ANSYS\cus-
tom\misc\<pl at f or n> subdirectory on windows or run the bintst.link procedure in the /ansys_inc/v100/an-
sys/customize/misc subdirectory on UNIX.

2.1.1. Access Routines to Results and Substructure Files

Demonstration programs for reading and writing ANSYS results and substructure files are included on the install-
ation media:

*  ResRdDenp

* ResWDenp

* rdsubs

* wtsub
rdful

On Windows systems:

The FORTRAN source for these programs is located in \Program Files\Ansys Inc\V100\ANSYS\custom\misc
and the files are named ResRdDemo.F, ResWrDemo.F, rdsubs.F, wrtsub.F, and rdfull.F.

To link these demonstration programs, use the \Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at -
f or ne\rdrwrt.bat procedure file and specify the program that you want to build on the command line. Valid
command line options are ResRdDeno, ResW Denp, r dsubs, wr t sub, rdfull, and user pr og. For example, to
build the program to read a results file, type:

\ Program Fi | es\ Ansys | nc\ V100\ ANSYS\ cust om mi sc\ <pl atform\rdrwt ResRdDeno
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Appropriate files will then be copied from \Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or m»
to your working directory, compiled, and linked. The resulting executable will also be placed in your current
working directory.

Use the userprog command line option when writing your own customized program, naming the routine user-
prog.F. The resulting executable will be named userprog.exe. When user pr og is used, no files are copied from
\Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or > to your working directory.

These files will be loaded onto your system only if you performed a custom installation and chose to install the
customization tools.

On UNIX systems:

The FORTRAN source for these programs is located in /ansys_inc/v100/ansys/custom/misc and the files are
named ResRdDemo.F, ResWrDemo.F, rdsubs.F, wrtsub.F, and rdfull.F.

Tolink these demonstration programs, use the /ansys_inc/v100/ansys/customize/misc/rdrwrt.link procedure
file and specify the program that you want to build on the command line. Valid command line options are Res-
RdDenp, ResW Deno, r dsubs, wr t sub, rdfull,and user pr og. For example, to build the program to read a results
file, type:

[ ansys_i nc/ v100/ ansys/ custom ze/m sc/rdrwt.link ResRdDenp

Appropriate files will then be copied from /ansys_inc/v100/ansys/customize/misc to your working directory,
compiled, and linked. The resulting executable will also be placed in your current working directory. Procedure
files are available in the /ansys_inc/v100/ansys/bin directory to run these programs, once linked. The procedure
files are named ResRdDenp 100, ResW Denp100, r dsubs100, wr t sub100, and rdfull100.

Use the userprog command line option when writing your own customized program, naming the routine user-
prog.F. The resulting executable will be named userprog.e100. When user pr og is used, no files are copied
from /ansys_inc/v100/ansys/customize/misc to your working directory. The procedure file is named user -
pr og100.

These files will be loaded onto your system only if you performed a custom installation and chose to install the
customization tools.

2.1.2. Characteristics of ANSYS Binary Files

Before accessing ANSYS binary files, you need to know certain file characteristics:

1. An ANSYS binary file is a direct access, unformatted file. You read or write a record by specifying (as a
number) what location to read or write.

2. Beforethe ANSYS program actually writes data to a file on a disk, it uses buffers to store data in memory
until those buffers become full. A block number designates these buffers. Most access routines use this
block number.

3. Bydefault, ANSYS files are external files. The standardized "external" format the files use enables you to
transport them across different computer systems.

4. Inaddition to file names, ANSYS uses file numbers to identify the files. File handles and other information
are associated with the file numbers.

5. Some binary files contain data values that point to the start of certain data (for example, the start of the
data steps index table record). Both the ANSYS program and external binary files access routines use
these pointers to locate data on the various binary files.
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6. Alldataiswritten out as 32-bit integers. Double-precision data and pointers, therefore, take up two integer
words. To create a 64-bit pointer from the two 32-bit integers, use the function largelntGet.

2.1.3. Viewing Binary File Contents

To view the contents of certain ANSYS binary files, you issue the command /AUX2 or choose menu path Utility
Menu>File>List>Binary Files or Utility Menu>List>File>Binary Files. (You can do so only at the Begin level.)
The ANSYS program then enters its binary file dumping processor, AUX2, and dumps the binary file record by
record.

AUX2 does not use the data pointers discussed in item 5 above. It uses record numbers to locate the binary file
data to dump. Although the information that AUX2 provides includes the pointer, using the pointer alone will
not get you that information. To get it, you must correlate the pointer and the record number by trial and error.

2.1.4. Abbreviations
The input and output for the routines discussed in this chapter are described with the following abbreviations:
+ Type of variable is one of the following:

int - integer

dp - double-precision
log - logical (true or false)
char - character

+ Size of variable is one of the following:
sc - scalar variable
ar(n) - array of size n

+ Intent of variable is one of the following:
in -input only

out - output only
inout - both an input and an output variable

2.1.5. binini (Initializing Buffered Binary I/O Systems)

*deck, bi nin
subroutine binini (iott)
c *** primary function: initialize buffered binary i/o system
C --- This routine is intended to be used in standal one prograns.
C --- This routine should not be linked into the ANSYS program
c *** Notice - This file contains ANSYS Confidential information ***

Cc input argunents:
c iott (int,sc,in) - output unit nunber for error output

Cc output argunents: none

2.1.6. Function sysiqr (Retrieving the Status of a File)

*deck, sysi gr
function sysiqgr (nunit,fnane, | name_in,ingr_in)

c *** primary function: do a file systeminquire (system dependent)
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c *** Notice - This file contains ANSYS Confidential information ***

i nput argunents:
variable (typ,siz,intent) description
nuni t (int,sc,in) - fortran unit nunber (used only for inqr="0)
f nane (chr,sc,in) - name of file
Iname_in (int,sc,in) - length of file name (characters, nax=50)
ingr_in (chr,sc,in) - character key for information requested
='E - return whether file exists

sysigr =1 - file exists
=0 - file does not exist
< 0 - error occured
='0 - return whether file is open
sysigr =1 - file is open
0 - fileis closed

A

0 - error occured
='N - return unit nunber of file
sysigr > 0 - unit nunber for file

=0 - file not assigned to a unit

< 0 - error occured
c output argunents
c sysigr (int,func, out) - the returned val ue of sysiqr is based on
[ setting of ingr

2.1.7. Function biniqr8 (Retrieving System-Dependent Parameters)

*deck, biniqgr8
function biniqr8 (nblk, key)
c *** primary function: get data about a block i/o buffer
c --- This routine is intended to be used in standal one prograns.
c --- This routine should not be linked into the ANSYS program

c *** Notice - This file contains ANSYS Confidential information ***

c input argunents:

c nbl k (int,sc,in) - the bl ock nunber for the inquiry

c or zero (see bel ow)

c key (int,sc,in) - key for information requested

c nblk = 0 - return information about systenfile

c key = 1 - return system bl ock size

c = 2 - return nunber of integers per dp
c = 3 - return filenane length

c 5 = return integers per LONG

c nblk > 0 - return informati on about this block

c key = 1 - return fortran unit nunber

c = 2 - return nunber of blocks in file
c = 3 - return length of page (32 bit words)
c = 4 - return open status

c 0 - file close

c 1 - file open

c =5 - return file format

c 0 - internal fornmat

c 1 - external format

c =6 - return read/wite status

c 0 - both read & wite

c 1 - read

c 2 - wite

c =7 - return current position on file
[ = 8 - return maxi mumlength of file

c (in words)

c =9 - return starting word for this page
c in buffer

c output arguments

c bi ni gr (int,func, out) - the returned value of biniqr is based on
c setting of nblk and key
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2.1.8. Function binset (Opening a Blocked Binary File or Initializing Paging
Space)

*deck, bi nset
function binset (nblk,nunit,ikeyrw istart, pagl en, npage

X pnane, nchar, kext, Buf f er 4)
c *** primary function: initialize paging space for a blocked binary file.
c bi nset should be used to open a blocked file
c before binrd8 or binwt8 are used. binclo should
c be used to close the file.
c --- This routine is intended to be used in standal one prograns.
c --- This routine should not be linked into the ANSYS program

c *** Notice - This file contains ANSYS Confidential information ***

c input arguments:

c nbl k (int,sc,in) - bl ock nunmber (1 to Bl O MAXFI LES max)

c nuni t (int,sc,in) - fortran unit number for the file

c (if 0, bit bucket)

c i keyrw (int,sc,in) - read/wite flag

c = 0 - both read & wite

c = 1- read

c = 2 - wite

c = 9 - read only

c istart (int,sc,in) - starting location in buffer array

c usual ly 1 for nbl k=1, pagl en*npage+1

c for nblk=2,etc.

c pagl en (int,sc,in) - page length in integer*4 words for externa
c files

c pagl en shoul d al ways be a nmultiple of

c 512 words for efficiency

c npage (int,sc,in) - nunber of pages (1 to Bl O MAXBLOCKS nax)
c pnane (chr,ar(*),in) - name of the file

c nchar (int,sc,in) - nunber of characters in the file nanme(not
c used)

c kext (int,sc,in) - no |longer used, always external format

c Buffer4 (i4, ar(*),inout) - work array for paging, should be

c di mensi oned to pagl en*npage*nbl k (max)

c output argunents

c bi nset (int,func, out) - error status

c =0 - no error

c <>0 - error occurred

c Buffer4 (i4, ar(*),inout) - work array for paging

2.1.9. Subroutine bintfo (Defining Data for a Standard ANSYS File Header)

*deck, bintfo
subroutine bintfo (title,jobnamunits, code)

c *** primary function: set information necessary for binhed
Cc --- This routine is intended to be used in standal one prograns.
C --- This routine should not be linked into the ANSYS program

c

c *** Notice - This file contains ANSYS Confidential information ***
c

c typ=int,dp, | og, chr, dcp si z=sc, ar(n) i ntent=in, out,inout
c

Cc input arguments:

c variable (typ,siz,intent) description

c title (chr*80,ar(2),in) - main title and 1st subtitle

c jobnam (chr*8,sc,in) - jobnane

c units (int,sc,in) - units

c = 0 - user defined units

c =1- S

c =2 - CGs

c = 3 - British, using feet

c = 4 - British, using inches
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code (int,sc,in) - code defining 3rd party vendor
(contact ANSYS, Inc. for code assignnent)

out put argunents
none

OO0 000

2.1.10. Subroutine binhed (Writing the Standard ANSYS File Header)

*deck, bi nhed
subroutine binhed (nblk, nunit,filpos, buffer)
c *** primary function: put standard header on a binary file, al
c permanent binary files should have this header
c *** secondary functions: return the first data position
c --- This routine is intended to be used in standal one prograns.
c --- This routine should not be linked into the ANSYS program

c *** Notice - This file contains ANSYS Confidential information ***

c input argunents:

c nbl k (int,sc,in) - bl ock nunmber of open binary file

c (as defined with subroutine binset)
c nuni t (int,sc,in) - the unit nunber for this file

c buf fer (int,ar(*),inout) - work array for paging, should be the
c sane array as used in binset

c output argunents

c fil pos (int,sc,out) - the position after the header

c buf f er (int,ar(*),inout) - work array for paging

*xxxkxkxxx ANSYS standard header data description (100 words) (Fxxxxskixx
I oc no. words contents

c
c

c 1 1 fortran unit nunber

c 2 2 file format

c =0 - internal format

c = 1 - external fornmat

c 3 1 time in conpact form (ie 130619 is 13:06:19)
c 4 1 date in conpact form (ie 19981023 is 10/23/1998)
c 5 1 units

c = 0 - user defined units

c =1- Sl

c =2 - CSG

c = 3 - British, using feet

c =4 - British, using inches

c 6 1 User _Li nked

c 10 1 revision in text format ' 5.0" (inexc4)

c 11 1 date of revision release for this version

c 12 3 machi ne identifier - 3 4-character strings
c 15 2 jobnane - 2 4-character strings

c 17 2 product nane - 2 4-character strings

c 19 1 speci al version label - 1 4-character string
c 20 3 user name - 3 4-character strings

c 23 3 machi ne identifier - 3 4-character strings
c 26 1 systemrecord size at file wite

c 27 1 maxi mumfile length

c 28 1 maxi mum record nunber

c 31 8 jobnane - 8 4-character strings

c 41 20 main title - 20 4-character strings

c 61 20 first subtitle - 20 4-character strings

c 95 1 split point of file

c 97-98 2 LONG NT of file size at wite

2.1.11. Subroutine binrd8 (Reading Data from a Buffered File)

*deck, bi nrd8
subroutine binrd8 (nblk, LongLocL, | eng,ivect, kbfint, Buffer4)

C KRR KKK K KKK buffer read routine khkkhkkkkkkhk
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c *** Notice - This file contains ANSYS Confidential information ***

c input argunents:

c nbl k (int,sc,in) - block nunber. see fd__ (i.e. fdtri for tr

c

c (as defined with subroutine bioset)

c LongLocL(LONG sc,inout)- location in integer*4 words of the startin

c position on the file.

c | eng (int,sc,inout) - nunber of words to read into ivect. (must be
c | ess or equal to dinension given to ivect in
c the calling routine). if ivect is to be used
c as integers, use as is. if ivect is to be

c used for double precision nunbers, it nust be
c increased by multiplying it by | NTPDP

c if negative, skip record and do not return

c data(results)

c data(results)

c Buffer4 (i4, ar(*),inout) - work array for paging, should be the

c sane array as used in binset

c output argunents

c LongLocL(LONG sc,inout)- location in integer*4 words of the current

c position on the file. It is updated after

c each read operation

c | eng (int,sc,inout) - tells you how nany itens it actually read(in
c i nt eger words)

c if zero, end of file(error case)

c ivect (int,ar(*),out) - results (can be either integer or double

c precision in the calling routine)

c kbfint (int,sc,out) - key for type(used only for AUX2 dunp)

c = 0 double precision data

c > 0 integer data(usually the sane as |eng)

c Buffer4 (i4,ar(*),inout) - work array for paging

Versions of binrd8/binwrt8 exist without the "8" suffix (binrd/binwrt) that take a regular integer for the second
argument. These subroutines, therefore, cannot address large files where the file position exceeds 2**31. Use
the binrd8/binwrt8 versions for any new programs.

2.1.12. Subroutine binwrt8 (Writing Data to a Buffered File)

*deck, bi nwt 8

subroutine binwt8 (nblk, LongLocL, | eng, ivect, kbfint, Buf fer4)
c *** primary function: buffer wite routine
c --- This routine is intended to be used in standal one prograns.
C --- This routine should not be linked into the ANSYS program

c *** Notice - This file contains ANSYS Confidential information ***

= 0 double precision data
> 0 integer data(usually the sane as |eng)
Buffer4 (int,ar(*),inout) - work array for paging, should be the
sane array as used in binset on this
bl ock

c input arguments:

c nbl k (int,sc,in) - block nunber. see fd__ (i.e. fdtri for tr

c

c LongLocL(LONG sc,inout)- location in integer words of the starting

c position on the file.

c | eng (int,sc,in) - nunber of words to read fromivect. (must be

c |l ess or equal to dinension given to ivect in

c the calling routine). if ivect is to be used
c as integers, use as is. if ivect is to be

c used for double precision nunbers, it mnmust be
c increased by multiplying it by | NTPDP

c ivect (int,ar(*),in) - data to be witten onto the file(can be either
c integer or double precision in the calling

c routine)

c kbfint (int,sc,in) - key for type(used only for AUX2 dunp)

c

c

c

c

c
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out put argunents
LongLocL(LONG sc,inout)- location in integer words of the current
position on the file. It is updated after
each wite operation
ivect (int,ar(*),out)- vector containing record to be witten
Buffer4 (int,ar(*),inout) - work array for paging

OO0 000

Versions of binrd8/binwrt8 exist without the "8" suffix (binrd/binwrt) that take a regular integer for the second
argument. These subroutines, therefore, cannot address large files where the file position exceeds 2**31. Use
the binrd8/binwrt8 versions for any new programs.

2.1.13. Subroutine exinc4 (Decoding an Integer String into a Character String)

*deck, exi nc4
subroutine exinc4 (ichext, chin,n)
primary function: decode externally formatted integer versions of 4-character
strings to plain 4-character strings (used to convert data
fromexternally fornatted files to data for interally
formatted files)

*** Notice - This file contains ANSYS Confidential information ***

i chext (int,ar(n),in) - externally formatted integer form of
4-character strings
n (int,sc,in) - nunber of strings to convert
out put argunents
chin (char,ar(n),out) - strings in character form

c
c
c
c
c
c
c
Cc input arguments:
c
c
c
c
c
c
c

2.1.14. Subroutine inexc4 (Coding a Character String into an Integer String)

*deck, i nexc4
subroutine inexc4 (chin,ichext,n)
primary function: encode plain 4-character strings into externally formatted
i nteger versions of 4-character strings (used to convert
data frominternally formatted files to data for
externally formatted files)

*** Notice - This file contains ANSYS Confidential information ***

chin (char,ar(n),out) - strings in character form
n (int,sc,in) - nunber of strings to convert

out put argunents
i chext (int,ar(n),in) - externally formatted integer form of

c
c

c

c

c

c

c

c input arguments:
c

c

c

c

c

c 4-character strings
c

2.1.15. Subroutine binclo (Closing or Deleting a Blocked Binary File)

*deck, bi ncl o
subroutine binclo (nblk, pstat, Buf fer4)
c *** primary function: close a blocked file, every block/file opened with
bi nset should be closed with binclo
*** secondary function: the file can be deleted by specifying 'D in pstat
--- This routine is intended to be used in standal one prograns.
--- This routine should not be linked into the ANSYS program

c *** Notice - This file contains ANSYS Confidential information ***

c input argunents:
nbl k (int,sc,in) - the bl ock number to close

o
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c (as defined with subroutine binset)
c pst at (chr,sc,in) - keep or delete flag

c ="'K - keep file

c ='D - delete file

c Buffer4 (int,ar(*),inout) - work array for paging, should be the
c sane array as used in binset

c output arguments:

c Buffer4 (int,ar(*),inout) - work array for paging

2.1.16. Subroutine largelntGet (Converting Two Integers into a Pointer)
*deck, | ar gel nt Get
function largelntGet (small,large)
c primary function: Convert two short integers into a long integer
c object/library: res

c *** Notice - This file contains ANSYS Confidential information ***

c input argunents:

c smal | (int,sc,in) - least significant part
c | arge (int,sc,in) - nost significant part
c output argunents:

c largelntGet (LONG NT, sc,out) - 64 bit integer

2.2, Demonstration Routines
The demonstration routines demonstrate several ways to use the binary file access routines provided with ANSYS.

The programs described below (all available on your distribution media; see Section 2.1: Accessing ANSYS Binary
Files for their location) demonstrate other tasks that the binary access routines can do.

2.2.1. Program bintst (Demonstrates Dumping a Binary File and Copying It
for Comparison Purposes)

The bi nt st program dumps a binary file with the name file.rst to the screen. It then takes that file, copies it to
a new file, file2.rst, and dumps the new file to the screen for comparison purposes.

2.2.1.1. Common Variables:

Variable Type, Size, Intent Description

iout int, sc, comm The output unit number

intpdp int, sc, comm The number of integers per double precision word
lenfrm int, sc, comm The number of characters in the filename

recing int, sc, comm The system record length

Note — The bintst program is not part of the binlib.a library. It is included here only to aid you.
2.2.2. Subroutine bintrd (Demonstrates Printing a Dump of File Contents)

*deck, bintrd
subroutine bintrd (pnane)
c *** primary function: bin file dump utility
c
c *** Notice - This file contains ANSYS Confidential information ***
c
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*** ansys(r) copyright(c) 2000

*** ansys, inc.

typ=int, dp, | og, chr, dcp

i nput argunents:

variable (typ,siz,intent)

pnamne (chr,

c
c

c

c

c

c

c

c

c

c

c output arguments:
c none.
c

c

c

c

c

c

c

c

c

c

conmon vari abl es:

i out (int,
i nt pdp (int,
I enfnm (int,
reclng (int,

sc,in)

sc, conm)
sc, conm)
sc, conm)
sc, conm)

NOTE:

si z=sc, ar(n) i ntent=in,out,inout

description
nane of binary file which is to
be dunped to the screen

out put unit nunber

nunber of integers per double precision word
nunber of characters in the fil enanme
systemrecord | ength

bintrd is not part of binlib.a. it is
included only as an aid to users.

Note — The bi nt r d routine and the bi nt wr routine described below are not part of binlib.a. This chapter
includes it only to aid you. You can find the source for this routine on the ANSYS distribution media.

Both subroutines require the following common:

COWON BI NTCM | QUT, | NTPDP, LENFNM RECLNG

* | out isthe output unit number.

* I nt pdp is the number of integers per double precision word.

« Lenf nmis the number of characters in the filename.

* Recl ng is the system record length.

2.2.3. Subroutine bintwr (Demonstrates Copying Binary File Contents)

*deck, bi ntwr

subroutine bi ntw (pnane, nnane)

*** ansys, inc.

i nput argunents:

out put argunents:

conmon vari abl es:

i out (int
i nt pdp (int
I enf nm (int
reclng (int

OO0 0000000000000 000O0000000O0

*** primary function:

typ=int, dp, | og, chr, dcp

*** ansys(r) copyright(c) 2000

variable (typ,siz,intent)
pnamne (chr,

sc,in)

variable (typ,siz,intent)
nnamne (chr,

sc, out)

, SC, conm)
, SC, conm)
, SC, conm)
, SC, conm)

NOTE:

bin file copy utility

*** Notice - This file contains ANSYS Confidential information ***

si z=sc, ar(n) i ntent=in,out,inout

description
nanme of binary file which is to be copied

description
name of new binary file which is a copy
of pnane

out put unit nunber

nunber of integers per double precision word
nunber of characters in the fil enanme
systemrecord | ength

bintw is not part of binlib.a. it is
included only as an aid to users.
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2.2.4. Program wrtsub (Demonstrates Writing an ANSYS Substructure File)

*deck, wr t sub

o

O0O00000O0O0

program wrt sub

pri mary function: denonstrates use of binary access routines
secondary function: wite an ANSYS substructure file

***x Notice - This file contains ANSYS Confidential information ***

*** ansys(r) copyright(c) 2000
*** ansys, inc.

R R R R R R R R R

* Programto wite ANSYS substructure file with usrsub. To be *
* used as a base for 3rd party conpanies to create their routines *
* for witing the file. *

2.2.5. Program rdsubs (Demonstrates Reading a Substructure File)

Subroutine r dsubs demonstrates how you read an ANSYS substructure file. This demonstration program can
handle up to MAXNODE nodes and MAXDOF degrees of freedom.

*deck, rdsubs

[g]

O0OO0O000000O0oO0

program rdsubs
pri mary function: denonstrates use of binary access routines
secondary function: read an ANSYS substructure file

***x Notice - This file contains ANSYS Confidential information ***

*** ansys(r) copyright(c) 2000
*** ansys, inc.

R R R R R R R R

* Reads a substructure file. To be used as base for 3rd party *
* devel opment of routines for reading ANSYS substructure files. *
* This denonstration programcan handle up to: *
* MAXNODE Nodes and MAXDOF DOFs *

R R R R R R R R R R R

2.2.6. Program rdfull (Demonstrates Reading and Reformatting the .FULL File)

Programr df ul | demonstrates how to read and reformat the .FULL file. ANSYS writes the full file if the
PSOLVE,ELFORM, PSOLVE,ELPREP, PSOLVE,TRIANG sequence is used. You can also use the WRFULL command.

If you want to use the free stiffness and mass matrices, make sure that there are no constraints on your model.

*deck, rdful |

C
C
Cc

OO0 0O0000000O0

program rdfull
*** primary function: denpnstrates use of binary access routines
*** gecondary function: Read and reformat full file

*** ansys(r) copyright(c) 2000
*** ansys, inc.

NOTI CE - A new assenbly process, termed 'synbolic assenbly', has
repl aced the ol d assenbly process, ternmed 'frontal
assenbly', and is now the default assenbly process for
nost anal yses. This program denonstrates how to read
and reformat the . FULL file that was created using
frontal assenbly or synbolic assenbly. ANSYS wites the
.FULL file if the PSOLVE, ELFORM

PSOLVE, ELPREP
PSOLVE, TRI ANG
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c sequence is used. ANSYS will also wite the . FULL file
c when the sparse, 1CCG or JCG solver is used, as well as
c when nost node extraction nethods are used.

c Be sure to set up for nodal ANTYPE, 2

c and full subspace MODOPT, SUBSP, nnode, 0, 0, , OFF
c (nmode is not used - it can be any val ue

c If the free-free stiffness and nmass matrices are desired,
c make sure there are no constraints on the nodel.

2.2.7. Program ResRdDemo (Demonstrates Reading a Results File)

Program ResRdDenp demonstrates how to read a results file using the results file access routines. The file must
be named test.rst and the file contents are written to the screen.

This file resides in the subdirectory \Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or m> (on
Windows systems) or /ansys_inc/v100/ansys/customize/misc (on UNIX systems).

2.2.8. Program ResWrDemo (Demonstrates Writing a Results File)

Program ResW Deno demonstrates how to write an ANSYS-readable results file. This file resides in the subdirectory
\Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or m> (on Windows systems) or /an-
sys_inc/v100/ansys/customize/misc (on UNIX systems).

2.3. Results File Access Routines

You can use the low-level routines in described in Section 2.1: Accessing ANSYS Binary Files to retrieve data from
the results file. Alternatively, you can use the routines described in this section that retrieve the data specific to
the format of the results file. These routines are included on the installation CD (compressed); you can install
them on your system by performing a custom installation (as described in the ANSYS Installation and Configuration
Guide for your platform).

These files reside in the subdirectory \Program Files\Ansys Inc\V100\ANSYS\custom\misc\<pl at f or n»> (on
Windows systems) or /ansys_inc/v100/ansys/customize/misc (on UNIX systems). See Section 2.1.1: Access
Routines to Results and Substructure Files for information on compiling and linking these routines.

2.3.1. Overview of the Routines
For each data record in the results file, routines exist that:

+ Readtherecordindexand allocate space for the data. These are named ResRdr ecor dBegi n, wherer ecord
is a descriptive name of the record, e.g., ResRdNodeBegi n

+ Read the data itself. These are named ResRdr ecor d, e.g., ResRdNode

+ Deallocate space for the data. These are named ResRdr ecor dEnd, e.g., ResRdNodeEnd

Below is a complete listing of all the routines with the indentation indicating the required nested calling sequence:

function ResRdBegi n (Nunit, Lunit, Fname, ncFnane, Titl e, JobNane,
subrouti ne ResRdGeonBegi n ( MaxType, MaxReal , MaxCsys)
subrouti ne ResRdTypeBegi n ( NunType)
function ResRdType (itype,ielc)
subrouti ne ResRdTypeEnd
subrouti ne ResRdReal Begi n ( NunReal , NunPer Real )
functi on ResRdReal (i Real, Rcon)
subrouti ne ResRdReal End
subrouti ne ResRdCsysBegi n ( NuntCsys)
function ResRdCsys (i Csys, Csys)
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subroutine ResRdCsysEnd
subrouti ne ResRdNodeBegi n
function ResRdNode (i Node, xyzang)
subrouti ne ResRdNodeEnd
subroutine ResRdJEl enmBegi n
function ResRdEl em (i El em nodes, El enDat a)
subrouti ne ResRdEl enEnd
subrouti ne ResRdGeonEnd
functi on ResRdSol Begi n (key, | step, substep, ncuni t, kcnpl x, ti ne,
subroutine ResRdD spBegin
functi on ResRdDi sp (node, Di sp)
subroutine ResRdD spEnd
subroutine ResRdRforBegi n (nRForce)
functi on ResRdRfor (node,idof, val ue)
subrouti ne ResRdRf or End
subroutine ResRdBCBegi n ( BCHeader)
subroutine ResRdFi xBegi n (BCHeader, nFi xed)
functi on ResRdFi x (node, i dof, val ue)
subroutine ResRdFi xEnd
subroutine ResRdForcBegi n (BCHeader, nFor ces)
functi on ResRdForc (node,idof, val ue)
subroutine ResRdFor cEnd
subrouti ne ResRdBCEnd
subroutine ResRdEresBegi n
function ResRdEstrBegin (iEl em
function ResRdEstr (i Str,Str)
subroutine ResRdEstrEnd
subroutine ResRdEresEnd
subroutine ResRdSol End
subrouti ne ResRdEnd

These routines are contained in the file ResRd.F. See the demonstration routine ResRdDemo.F on the distribution
medium for an example of the usage of these routines.

The memory allocation scheme is described in Memory Management Routines in the Guide to ANSYS User Pro-
grammable Features.

The following sections describe the data-reading routines. See the file ResRd.F and its corresponding include
deck ResRd.inc for listings of the corresponding Begin/End routines.

2.3.2. ResRdBegin (Opening the File and Retrieving Global Information)

*deck, ResRdBegi n
function ResRdBegin (Nunit, Lunit, Fnane, ncFnane, Title, JobNane,

X Units, NunDOF, DOF, User Code,
X MaxNode, NunmNode, MaxEl em NunEl em
X MaxResul t Set , NunResul t Set)
c primary function: Open result file and return global information

c object/library: ResRd

c input arguments:

c Nuni t (int,sc,in) - Fortran Unit nunber for file (ANSYS uses 12)
c Luni t (int,sc,in) - Current print output unit (usually 6 <STDOUT>)
c Fnane (ch*(ncFnane), sc,in) - The name (with extension) for the file

c ncFname (int,sc,in) - Nunmber of characters in Fname

c output argunents:

c Title (ch*80,ar(2),out) - Title and First subtitle

c JobNanme (ch*8, sc, out) - Jobnarme fromfile

c Units (int,sc,out) - 0, unknown 1, SI 2, CSG

c 3, US Customary - foot

c 4, U.S. Customary - inch

c 6, MPA

c NunDOF (i nt, sc, out) - Nunber of DOF per node

c DOF (int,ar(*),out) - The DOFs per node

c User Code (i nt, sc, out) - Code for this application

c MaxNode (i nt, sc, out) - Maxi mum node nunber used
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c NumNode (i nt, sc, out) - Nunmber of nodes used

c MaxEl em (int, sc,out) - Maxi mum el ement nunber used

c NunEl em (int, sc, out) - Nunber of el enments used

c MaxResul t Set (int,sc,out) - Maximum nunber of result sets (usually 1000)
c NunmResul t Set (int,sc,out) - Nunber of result sets on file

c ResRdBegi n (int, sc, out) - 0, successful other, error in file open

2.3.3. ResRdGeomBegin (Retrieving Global Geometry Information)

*deck, ResRdGeonBegi n

subrouti ne ResRdGeonBegi n (MaxType, MaxReal, MaxCsys)
c primary function: Read Ceonetry Header Record
c object/library: ResRd

c input arguments: none

c output argunents:

c MaxType (int, sc,out) - Maxi mum el emrent type

c MaxReal (int, sc, out) - Maxi mumreal constant set nunber
c MaxCsys (i nt, sc, out) - Maxi mum coordi nate system nunber

2.3.4. ResRdType (Retrieving Element Types)

*deck, ResRdType
function ResRdType (itype,ielc)
c primary function: Read an el enent type record

c object/library: ResRd

c input arguments:
c itype (int,sc,on) - El ement type nunber

Cc output argunents: none

c ielc (int,ar (1 ELCSZ), out)- Elenment characteristics
c ResRdType (i nt, sc, out - nunber of words read

2.3.5. ResRdReal (Retrieving Real Constants)

*deck, ResRdReal
functi on ResRdReal (i Real, Rcon)
c primary function: Read real constant record

c object/library: ResRd

Cc input argunents:
[« i Real (int,sc,in) - Real set nunber

C output argunents: none

[« Rcon (dp, ar (ResRdReal ), out) - Real Constants
[« ResRdReal (int, sc, out) - Number of real constants in set

2.3.6. ResRdCsys (Retrieving Coordinate Systems)

*deck, ResRdCsys
function ResRdCsys (i Csys, Csys)
c primary function: Read a coordi nate systemrecord

c object/library: ResRd

Cc input arguments:
c i Csys (int,sc,in) - Coordi nate system nunber

c output argunents:
c Csys (dp, ar (ResRdCsys), out) - Coordi nate system description
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Cc

Cc

ResRdCsys (int, sc, out)

out put argunents:

- Nunber of val ues

2.3.7. ResRdNode (Retrieving Nodal Coordinates)

*deck, ResRdNode
function ResRdNode (i Node, xyzang)

Cc

o0

o0

primary function:
object/library: ResRd

i nput argunents:

i Node (int,sc,in) -

out put argunents:

Get a node

Node nunber

Xyzang (dp,ar(6),out) - x,y,z,thxy,thyz,thzx for node

ResRdNode (i nt, sc, out) -

>0, node exists

2.3.8. ResRdElem (Retrieving Elements)

*deck, ResRdJEl em

C

C

o0

O0OO0O00000O0000000O0

function ResRdEl em (i El em
pri mary function: Read an el

object/library: ResRd

i nput argunents:
i El em (int,sc,in)

out put argunents:
ResRdEl en{i nt, sc, out)
nodes (int,ar(n),out)
El enData (int,ar(10), out)

nodes, El enDat a)
enent

The el ement nunber

Nunmber of nodes
El emrent nodes
El erent i nformation

mat - material reference nunber
type - elenent type nunber
r eal - real constant reference nunber
el num - el enment nunber
esys - el ement coordinate system
death - death flag

=0 - alive

= 1 - dead

solidm - solid nodel reference
shape - coded shape key

pexcl - P-Method exclude key
0 - Not used

2.3.9. ResRdSolBegin (Retrieving Result Set Location)

*deck, ResRdSol Begi n
functi on ResRdSol Begi n (key, | step, substep, ncum t, kcnpl x, ti ne,
X Ti tl e, Dof Lab)

C

Cc

Cc
Cc
Cc
Cc
Cc
Cc
Cc
Cc
Cc

(g]

primary function:

object/library: ResRd

i nput argunents:
key (int,sc,in)
| step (int,sc,in/out)

substep (int,sc,in/out)
ncumit (int,sc,in/out)
kempl x (int,sc,in)

tinme (int,sc,in/out)

out put arguments:

Read the sol ution header records

1, find by Istep/substep

2, find by ncumt

3, find by tine

Load step nunber

Substep of this |oad step

Cunul ative iteration nunber

0, Real solution 1, Imaginary solution
Current solution time
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Title (ch*80,ar(5),out) - Title and 4 subtitles

Dof Lab (ch*4, ar (nDOF), out) - Label s for DOFs

ResRdSol Begin (int,sc,out) - 0, requested solution set found
1, not found

2.3.10. ResRdDisp (Retrieving Nodal Solution)

O o000

*deck, ResRdDi sp
functi on ResRdDi sp (node, Di sp)
c primary function: Retri eve a nodal displacenent

c object/library: ResRd

c input argunents:
c node (int,sc,in) - Node nunber

c output argunents: none
c Di sp (dp, ar (nDOF), out) - Displacenents
c ResRdDi sp(i nt, sc, out) - Nunber of displacenents

2.3.11. ResRdRfor (Retrieving Reaction Solution)

*deck, ResRdRf or
function ResRdRfor (node,idof, val ue)
c primary function: Retrieve a reaction force

c object/library: ResRd

c input arguments:
c node (int,sc,in) - External node nunber
c i dof (int,sc,in) - Internal dof nunber

c output argunents:
c val ue (dp, sc,in) - Value of reaction force
c ResRdRf or (int, sc, out) - Nunber of returned values (0 or 1)

2.3.12. ResRdFix (Retrieving Applied Nodal Constraints)

*deck, ResRdFi x
functi on ResRdFi x (node, i dof, val ue)
c primary function: Retrieve a constraint val ue

c object/library: ResRd

Cc input argunents:
c node (int,sc,in) - External node nunber
c i dof (int,sc,in) - Internal dof nunber

c output argunents:
c val ue (dp,ar(4),in) - Real,Img, Realdd, | nmgdd
c ResRdFi x (int, sc, out) - Nunmber of returned values (0 or 4)

2.3.13. ResRdForc (Retrieving Applied Nodal Loads Solution)

*deck, ResRdFor c
functi on ResRdForc (node,idof, val ue)
c primary function: Retrieve an applied force val ue

c object/library: ResRd
Cc input arguments:

c node (int,sc,in) - External node nunber
i dof (int,sc,in) - Internal dof nunber

(¢]

Cc output argunents:
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c val ue (dp,ar(4),in) - Real,Inmag, Realdd, | nagdd
c ResRdForc (int, sc, out - Nunmber of returned values (0 or 4)

2.3.14. ResRdEstr (Retrieving Element Solutions)

*deck, ResRdEst r
function ResRdEstr (i Str,Str)
c primary function: Get an elenent's results

c object/library: ResRd

c input argunents:

c iStr (int,sc,in) - element record nunber (1-25)
c output argunents:

c ResRdEstr (int, sc, out) - Nunber of el enent val ues
c Str (dp,ar(nStr),out) - elenent val ues
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3.1. Using the CDREAD Command

The CDREAD command and its GUI equivalent, Main Menu> Preprocessor> Archive Model> Read, read a file
of model and database information into the ANSYS database. The commands and menu paths listed below
define the input data that the ANSYS program requires to solve a model. If the file you are reading into the
database via CDREAD or Main Menu> Preprocessor> Archive Model> Read does not contain all of the required
input data, you can use these commands or menu paths to define that data in the preprocessor. For detailed
information about the commands, see the ANSYS Commands Reference.

In the following list, commands or menu paths shown with an asterisk (*) are the minimum requirements for a

solution.

Command Equivalent Menu Path Definition

/PREP7* Main Menu> Preprocessor* Enters the general preprocessor

ET* Main Menu> Preprocessor> Element Type> Defines the element types
Add/Edit/Delete*

MPpP* Main Menu> Preprocessor> Material Props* Defines the material properties

MPTEMP Main Menu> Preprocessor> Material Props> Ma- | Defines a table of material temper-
terial Models atures

MPDATA Main Menu> Preprocessor> Material Props> Ma- | Defines a table of material proper-
terial Models ties

B Main Menu> Preprocessor> Material Props> Ma- | Defines nonlinear material data,
terial Models some element data, or both

R Main Menu> Preprocessor> Real Constants> Defines element real constants
Add/Edit/Delete

LOCAL Utility Menu> WorkPlane> Local Coordinate Defines a local coordinate system
Systems> Create Local CS> At Specified Loc

N* Main Menu> Preprocessor> Modeling> Create> | Defines a nodal location
Nodes> In Active CS or Main Menu> Prepro-
cessor> Modeling> Create> Nodes> On Working
Plane

E or EN* Main Menu> Preprocessor> Modeling> Create> | Defines an element. (You must set
Elements> Auto Numbered> Thru Nodes or Main | the correct TYPE, MAT, REAL, and
Menu> Preprocessor> Modeling> Create> Ele- |ESYS pointers before defining the
ments> User Numbered> Thru Nodes element.)

ANTYPE Main Menu> Preprocessor> Loads> Analysis Defines the analysis type. See the
Type> New Analysis ANSYS Commands Reference for

details.

M Main Menu> Preprocessor> Loads> Master DOFs> | Defines master degrees of freedom
User Selected> Define

ACEL Main Menu> Preprocessor> Loads> Define Defines the acceleration vector
Loads> Apply> Structural> Inertia> Gravity

D* Main Menu> Preprocessor> Loads> Define Defines degree of freedom con-
Loads> Apply> const r ai nt straints

F Main Menu> Preprocessor> Loads> Define Defines nodal forces
Loads> Apply>force type>Onentity

Guide to Interfacing with ANSYS. ANSYS Release 10.0.002188. © SAS IP, Inc.




Chapter 3: Using CDREAD and CDWRITE

Command Equivalent Menu Path Definition

SF or SFE Main Menu> Preprocessor> Loads> Define Defines surface loads on element
Loads>Apply>surface | oad type>Onentity faces

BF or BFE Main Menu> Preprocessor> Loads> Define Defines body forces on elements
Loads> Apply>1 oad type>Onentity

3.1.1. Tips for Reading Files with CDREAD

The following list describes practices to follow when reading files with CDREAD or its menu path equivalent:

*+ If you place the command /NOPR at the beginning of the file and /GOPR at the end of the file, you can
suppress printing of the file and speed up the time to read it.

*  Use the /COM command to add comments to the file. If the file contains the /NOPR command, /COM
provides status information about what is being read in. For example:

/ COM READI NG NODES
N 1,.....

/ COM READI NG ELEMENTS
EN1,.....

Group elements with the same attributes (TYPE, REAL, MAT, ESYS). Do not use a separate MAT, REAL,
TYPE, and ESYS command for each element.

Use Utility Menu> File> Change Title or the /TITLE command to add a title to graphics displays and
printouts.

+ Use Utility Menu> File> Read Input From or the /INPUT command at the Begin level to input the file.

3.2. Using the CDWRITE Command

To export a model from the ANSYS program to another application, use menu path Main Menu> Preprocessor>
Archive Model> Write or the CDWRITE command within the general preprocessor, PREP7. This produces a
coded databasefile called Jobname.cdb. You specify the jobname using Utility Menu> File> Change Jobname
or the /[FILNAM command. If you supply no jobname, the ANSYS program uses the default name "file".

The Jobname.cdb file contains selected geometry (nodes and elements), load items, and other model data in
terms of ANSYS input commands. (For a complete list of data in the file, see the CDWRITE description in the
ANSYS Commands Reference.) You can convert this information to a format compatible with the program into
which you are importing it. The next few pages describe special considerations and commands you may need
to do this conversion.

Note — Files created by the CDWRITE command have the active coordinate system set to Cartesian
(CSYS, 0).

ANSYS may create parameters in the CDWRITE file that start with an underscore (_), usually an“_z.” Such
parameters are for ANSYS internal use and pass information to the ANSYS GUI.

3.2.1. Customizing Degree of Freedom Labels: the /DFLAB Command

The ANSYS program uses a set of default labels for the degrees of freedom. You use these labels when entering
boundary conditions, or ANSYS uses the labels when writing the Jobname.cdb file.
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You can change the labels to reflect the degrees of freedom of the other program by issuing the command
/DFLAB. If you are customizing the DOF labels, /DFLAB must be the first command you enter within the ANSYS
program. You may want to include the command in your START.ANSfile. You can use /DFLAB only at the Begin
processing level.

/DFLAB assigns or reassigns the "displacement” and "force" labels in the ANSYS DOF list. For example, degree
of number 1 is predefined to have a displacement label of UX and a force label of FX, but you can assign new
labels to this DOF using by issuing /DFLAB. Changing predefined labels generates a warning message.

The format for the /DFLAB command is:
/ DFLAB, NDOF, LabD, LabF
NDOF
ANSYS degree of freedom number (1 to 32)

LabD
Displacement degree of freedom label to be assigned (up to four characters)

LabF
Force label to be assigned (up to four characters)

You can also use /DFLAB to assign labels to spare degree of freedom numbers. Spare displacement and force
labels are from 13 to 18 and from 27 to 32. All other DOF numbers are predefined, as follows:

DOF Number |CorrespondingDisplace- | Corresponding Force
ment Label Label

1 UX FX

2 Uy FY

3 uz FZ

4 ROTX MX

5 ROTY MY

6 ROTZ Mz

7 AX CSGX

8 AY CSGY

9 AZ CSGZ

10 VX VFX

1 VY VFY

12 \4 VFZ

19 PRES FLOW

20 TEMP HEAT

21 VOLT AMPS

22 MAG FLUX

23 ENKE NPKE

24 ENDS NPDS

25 EMF CURT

26 CURR VLTG
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3.3. Coded Database File Commands

In the coded database file Jobname.CDB, most ANSYS commands have the same format they have elsewhere.
(See the ANSYS Commands Reference for command-specific information.) However, the format for some commands
differs slightly in the Jobname.CDB file. The format for these commands is described below.

The CDWRITE command has an UNBLOCKED and a BLOCKED option. The UNBLOCKED option will write all data
out in command format. the default BLOCKED option will write certain data items in a fixed format, especially
those which could potentially contain large amounts of data, such as nodal data.

3.3.1. CE Command

The CE command defines the constant term in a constraint equation. The command format in Jobname.CDB
is:

CE, R5. 0, Type, LENGTH, NCE, CONST

Type
The type of data to be defined. DEFI is the valid label.
LENGTH
The total number of variable terms in the constraint equation.
NCE
The constraint equation reference number.
CONST

The constant term of the equation.

Another version of the CE command defines the variable terms in a constraint equation. You must issue this
version of the command after the CE command described above. This command repeats until all terms are
defined.

The alternate format for the CE command is:
CE, R5. 0, Type, N1, Dl abl, C1, N2, Dl ab2, C2
Type
The type of data to be defined. NODE is the valid label.

N1
The node number of the next term.

Dl abl
The DOF label of N1.

C1
The coefficient of N1.

N2
The node number of the next term.

Dl ab2
The DOF label of N2.

c2
The coefficient of N2.
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3.3.2. CP Command

The CP command defines a coupled node set. You repeat the command until all nodes are defined. The command
format in Jobname.CDB is:

CP, R5. 0, LENGTH, NCP, DI ab, N1, N2, N3, N4, N5, N6, N7
LENGTH
The total number of nodes in the coupled set

NCP
The coupled node reference number

Dl ab
The degree of freedom label for the set

N1,N2,N3,N4,N5,N6,N7
The next seven node numbers in the coupled set

3.3.3. CMBLOCK Command

The CMBLOCK command defines the entities contained in a node or element component. The command format
in Jobname.CDB is:

CMBLOCK, Cnane, Entity, NUM TEMS
For mat

Cnane
Eight character component name.

Entity
Label identifying the type of component (NODE or ELEMENT).

NUM TEMS
Number of items written.

Format
Data descriptors defining the format. For CMBLOCK this is always (8i10).

The items contained in this component are written at 10 items per line. Additional lines are repeated as needed
until all Nuni t ens are defined. If one of the items is less than zero, then the entities from the item previous to
this one (inclusive) are part of the component.

3.3.4. EBLOCK Command

The EBLOCK command defines a block of elements. The command syntax is:

EBLOCK, NUM_NODES, Sol key
For mat

NUM NODES
The number of nodes to be read in the first line of an element definition.

Sol key
The solid model key. The element is part of a solid model if the keyword SOLID appears here. When Sol key
= SOLID, Field 8 (the element shape flag) may be left at zero, and Field 9 is the number of nodes defining
this element.

Format
Data descriptors defining the format. This must be 19i7.
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The format of the element "block" is as follows:

+ Field 1 - The material number.
+ Field 2 - The element type number.
+ Field 3 - The real constant number.
Field 4 - The section ID attribute (beam section) number.
Field 5 - The element coordinate system number.
Field 6 - The birth/death flag.
Field 7 - The solid model reference number.
+ Field 8 - The element shape flag.
+ Field 9 - The number of nodes defining this element if Sol key = SOLID; otherwise, Field 9 = 0.
+ Field 10 - The exclude key (p-elements).
+ Field 11 - The element number.
+ Fields 12-18 - The node numbers. The next line will have the additional node numbers if there are more
than eight.
The final line of the block will be a -1 in field 1.

If you are in the GUI, the EBLOCK command must be contained in an externally prepared file and read into ANSYS
(i.e., CDREAD, /INPUT, etc.).

3.3.5. EDCADAPT Command

The EDCADAPT command specifies adaptive meshing control for explicit dynamics analysis. The command
format in Jobname.CDB is:

EDCADAPT, R5. 3, FREQ TOL, OPT, MAXLVL, BTI ME, DTI ME, LCI D, ADPSI ZE, ADPASS, | REFLG, ADPENE, ADPTH, MAXEL

FREQ
The time interval between adaptive mesh refinement.
TOL
The adaptive angle tolerance (in degrees).
oPT
The adaptivity option.
MAXLVL
The maximum number of mesh refinement levels.
BTI ME
The birth time to begin adaptive meshing.
DTl ME
The death time to end adaptive meshing.
LCl D
The curve ID defined by EDCURVE
ADPSI| ZE
The minimum element size to be adapted, based on the element edge length.
ADPASS

The one-pass or two-pass adaptivity option.
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| REFLG
The uniform refinement level flag.

ADPENE
Adaptive mesh flag for starting adaptivity when approaching (positive ADPENE) or penetrating (negative
ADPENE) the tooling surface

ADPTH
Absolute shell thickness level below which adaptivity should begin.

MAXEL
The maximum number of elements at which adaptivity will be terminated.

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the CDREAD/CDWRITE file.

3.3.6. EDCGEN Command

The EDCGEN command is used to define a contact definition for explicit dynamics. The command format in
Jobname.CDB is:

EDCGEN, R5. 3, Opti on, Cont , Tar g, Lkey, FS, FD, DC, VC, VDC, V1, V2, V3, V4, BTI ME, DTI ME, BOXI D1, BOXI D2
Option
The label identifying the contact behavior.

Cont
The contact surface, identified by component name, part ID, or part assembly ID.

Targ
The target surface, identified by component name, part ID, or part assembly ID.

Lkey
A key identifying the meaning of Cont and Tar g (component, part or part assembly).

FS
The static friction coefficient.

FD
The dynamic friction coefficient.

DC
The exponential decay coefficient.

VC
The coefficient of viscous friction.

VDC
The viscous damping coefficient in percent of critical damping.

V1, V2, V3, V4
Additional input for some contact types. See EDCGEN in the ANSYS Commands Reference for more information.

BTI MVE
The birth time for which conatct definition will become active.

DTl ME
The death time for which conatct definition will become inactive.

BOXI D1
Contact volume as defined using EDBOX
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BOXI D2
Target volume as defined using EDBOX

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the COREAD/CDWRITE file.

3.3.7. EDCURVE Command

The EDCURVE command is used to define a curve for an explicit dynamics analysis. The command format in
Jobname.CDB is:

EDCURVE, R5. 3, Opti on, LCI D, Lengt h, 0. 0, Par 1, Par 2
Option
The EDCURVE command option. The only valid option is “ADD.”

LClI D
The curve ID.

Lengt h
The number of data values for the abcissa array (Par 1) and the ordinate array (Par 2).

Par 1
The abcissa values, repeat Lengt h number of times.

Par 2
The ordinate values, repeat Lengt h number of times.

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the COREAD/CDWRITE file.

3.3.8. EDDRELAX Command

The EDDRELAX command activates initialization to a prescribed geometry or dynamic relaxation for the explicit
analysis. The command format in Jobname.CDB is:

EDDRELAX, R5. 4, Opt i on, NRCYCK, | RELAL, EDTTL, DRTOL, DFFCTR, DRTERM TSSFDR

Option
EDDRELAX command option. Valid options are “ANSYS” (relaxation is based on the implicit analysis, see the
EDDRELAX command in the ANSYS Commands Reference) or “DYNA,” where the relaxation parameters are
controlled within the LS-DYNA analysis. The following arguments are valid for Opt i on= DYNA only.

NRCYCK
The number of iterations between the convergence checks.

| RELAL
Automatic control based on Papadrakakis not active (0) or active (1).

EDTTL
The convergence tolerance when automatic control is used.

DRTCL
The convergence tolerance.

DFFCTR
The dynamic relaxation factor.

DRTERM
The termination time for dynamic relaxation.
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TSSFDR
The scale factor for each computed time step.

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the COREAD/CDWRITE file.

3.3.9. EDLCS Command

The EDLCS command is used to define a local coordinate system for explicit dynamics. The command format in
Jobname.CDB is:

EDLCS, R5. 3, Opti on, CI D, X1, Y1, Z1, X2, Y2, Z2, X3, Y3, Z3
Option
The EDLCS command option. The only valid option is “ADD.”

clD
The coordinate system ID.

X1,Y1,71,
The X,Y,Z coordinate of a point on the local X-axis.

X2,Y2,72,
The X,Y,Z coordinate of a point on the local X-Y plane.

X3,Y3,Z3,
The X,Y,Z coordinate of the local origin.

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the COREAD/CDWRITE file.

3.3.10. EDLOAD Command

The EDLOAD command is used to define loading conditions for explicit dynamics. The command format in
Jobname.CDB is:

EDLOAD, R5. 3, Opt i on, Lab, KEY, Cnane, Lengt h, PHASE, Par 1, Par 2, LCl D, SCALE, BTl ME, DTI ME
Option
The EDLOAD command option. The only valid option is “ADD.”

Lab
The load labels.

Key
The coordinate system number defined by EDLCS or the element face number for the pressure loading.

Cnane
The name of the existing component or part number to which this load will be applied.

Lengt h
The number of data values for the time array (Par 1) and the load array (Par 2).

Phase
Phase of the analysis in which the load curve is to be used.

Par 1
The time values, with the number of values in the string defined by the Lengt h argument (above).

Par 2
The load values, with the number of values in the string defined by the Lengt h argument (above).
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LCI D
The curve ID, created using the EDCURVE command. If LCl Dis nonzero, then Lengt h=1, and Par 1 and
Par 2 will be equal to 0.

Scal e
The Scale Factor applied to the load curve.

Btime

The birth time.
Dtine

The death time.

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the CDREAD/CDWRITE file.

3.3.11. EDPREAD Command

The EDPREAD command is used to internally write the part information to the Jobname.CDB file for explicit
dynamics. Prior to Release 8.0, the command format in Jobname.CDB is:

EDPREAD, R5. 4, Nmat , Npart
Type, Mat, Real, Used

Nrrat
The number of materials.
Npar t
Number of parts, and also, the number of times to repeat the second Type,Mat ,Real ,Used input line.

Type
The element type number.

Mat
The material number.

Real
The real constant set number.

Used
The flag indicating if the part is used (1), or not used (0).

For Release 8.0 and beyond, the command format is:

EDPREAD, R8. 0, Nmat , Npart, Part 1D
Type, Mat, Real, Used

Nmat
The number of materials.

Npar t
Number of parts, and also, the number of times to repeat the second Type,Mat ,Real ,Used input line.

Part| D
The part number.

Type
The element type number.

Mat
The material number.
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Real
The real constant set number.

Used
The flag indicating how many elements use Par t | D. If USED =0, Par t | Dis not used.

3.3.12. EDWELD Command

The EDWELD command is used to define a spotweld or a generalized weld for explicit dynamics.

There are two command formats (for spot and generalized welds). The command format for the spotweld appears
in Jobname.CDB as follows:

EDVELD, R5. 3, Opti on, N\VELD, N1, N2, SN, SS, EXPN, EXPS
Option
The EDWELD command option. The only valid option is “ADD.”

NVELD
The spotweld ID number.

N1
The node number of the first node connected by the spotweld.

N2
The node number of the second node connected by the spotweld.

SN
The normal force at the spotweld failure.

SS
The shear force at the spotweld failure.

EXPN
The exponent for spotweld normal force.

EXPS
The exponent for spotweld shear force.

The command format for the generalized weld appears in Jobname.CDB as follows:
EDVELD, R5. 3, Opt i on, NVELD, CNANE, , SN, SS, EXPN, EXPS, EPSF, TFAI L, NSW CI D

Option
The EDWELD command option. The only valid option is “ADD.”

NWELD
The generalized weld ID number.

CNAME
The name of the node component.

SN
The normal force at the weld failure.

SS
The shear force at the weld failure.

EXPN
The exponent for weld normal force.
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EXPS
The exponent for weld shear force.

EXPF
The effective plastic strain at ductile failure.

TFAI L
The time of failure of the weld.

NSW
The number of spotwelds for the generalized weld.

cD
The coordinate system ID as defined by the EDLCS command.

NOTE: This command is also listed in the ANSYS Commands Reference. The format listed here contians information
specific to the CDREAD/CDWRITE file.

3.3.13. EN Command

The EN command is used to define an element. If an element contains more than eight nodes, the EN command
is repeated until all nodes are defined. The command format in Jobname.CDB is:

EN, R5. 5, Type, NUMN, 11,12,13,14,15,16,17,18
The type of data to be defined. Valid labels are “ATTR” (read in element attributes), and “NODE” (read in nodes
defining the element).

NUWN
The number of nodes.

11,12,13,1415,16,17,18
The integer values to be read:
« If Type is ATTR, the integer values are the element attributes. Attributes are in the order:
NUMN,MAT,TYPE,REAL,SECNUM,ESYS,NUMELEM,SOLID,DEATH,EXCLUDE

If Type is NODE, the integer values are the node numbers.

3.3.14. LOCAL Command

The LOCAL command defines a local coordinate system. The command format in Jobname.CDB is:
LOCAL, R5. 0, Type, NCSY, CSYTYP, VALL, VAL2, VAL3
Type

The type of data to be defined. Valid labels are LOC (read in system origin), ANG (read in rotation angles),
and PRM (read in system parameters).

NCSY
The coordinate system reference number.

CSYTYP
The coordinate system type (0, 1, 2, or 3).

VAL1,VAL2 VAL3
Values to be read:
+ If Type is LOC, values are the system origin in global Cartesian coordinates.

+ If Type is ANG, values are the rotation angles in degrees.
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+ If Type is PRM, values are the first and second parameters of the system.

3.3.15. M Command

The M command defines a master degree of freedom. The command format in Jobname.CDB is:
M R5. 0, NODE, Dl ab

NODE
The node number

Dl ab
The DOF label

3.3.16. MPDATA Command

The MPDATA command defines a material property data table. You repeat the command until all properties are
defined. The command format in Jobname.CDB is:

MPDATA, R5. 0, LENGTH, Lab, MAT, STLCC, VAL1, VAL2, VAL3

LENGTH
The total number of temperatures in the table.
Lab
The material property label. See the MP command description in ANSYS Commands Reference for valid labels.
MAT
The material reference number.
STLOC
The starting location in the table for the next three property values.
VAL1,VAL2,VAL3

Property values assigned to three locations in the table starting at STLOC.

3.3.17. MPTEMP Command

The MPTEMP command defines a temperature table. You repeat the command until all temperature values are
defined. The command format in Jobname.CDB is:

MPTEMP, R5. 0, LENGTH, STLOC, TEMP1, TEMP2, TEMP3
LENGTH
The total number of temperatures in the table

STLOC
The starting location in the table for the next three temperature values

TEMP1, TEMP2, TEMP3
Temperatures assigned to three locations in the table starting at STLOC

3.3.18. N Command

If the UNBLOCKED option is used with the CDWRITE command, then the N command defines a node. This is
also the method used for defining nodes in .CDB files before ANSYS 5.4. The command format in Jobname.CDB
is:

N, R5. 3, Type, NODE, SOLI D, PARM VAL1, VAL2, VAL3
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Type
The type of data to be defined. Valid labels are LOC (read in coordinates) and ANG (read in rotation angles).

NODE
The node number.

SOLI D
The solid model reference key. Not present for Type= ANG.

PARM
Line parameter value (0 if not on line). Not present for Type= ANG.

VAL1,VAL2,VAL3
Values to be read:
If Type is LOC, values are the coordinates in the global Cartesian system.

If Type is ANG, values are the rotation angles in degrees.

3.3.19. NBLOCK Command

The NBLOCK command defines a block of nodes. This is the recommended method for inputting nodes into the
ANSYS data base. The command syntax is:

NBLOCK, NUMFI ELD, Sol key
For mat

NUVFI ELD
The number of fields in the blocked format.

Sol key
The solid model key. The node is part of a solid model if the keyword SOLID appears here.

Format
Data descriptors defining the format. This must be (3i8,6e16.9).

The format of the node "block" is as follows:

Field 1 - Node number.

Field 2 - The solid model entity (if any) in which the node exists.
Field 3 - The line location (if the node exists on a line).

Field 4 - 6 - The nodal coordinates.

+ Field 7 - 9 - The rotation angles.
Only the last nonzero coordinate/rotation is output; any trailing zero values are left blank.
The final line of the block is always an N command using a -1 for the node number.

The following example shows a typical NBLOCK formatted set of node information. Note that this example has
no rotational data. It contains only the first six fields.

NBLOCK, 6
(i 8, 6e16, 9)
1 6.21299982  0.625999987 -1.019883480E- 07
2 6.14472103 0. 625999987 0. 156284466

3 6.21271753 0. 625999987 1. 096193120E-02

151464 0 0 5.85640764 - 0. 442010075 1.911501959E- 02
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151465 0 0 5.88715029  -0.442010075 7.201258256E-08
151466 0 0 5.85541868  -0.442010075 7.201258256E-08
N, R5.3,LCC, -1

If you are in the GUI, the NBLOCK command must be contained in an externally prepared file and read into ANSYS
(i.e., CDREAD, /INPUT, etc.).

3.3.20. R Command

The R command defines a real constant set. You repeat the command until all real constants for this set are
defined. The command format in Jobname.CDB is:

R, R5. 0, NSET, Type, STLCC, VAL1, VAL2, VAL3

NSET
The real constant set reference number.

Type
The type of data to be defined. LOC is the valid label.

STLOC
The starting location in the table for the next three constants.

VAL1,VAL2, VAL3
Real constant values assigned to three locations in the table starting at STLCOC.

3.3.21. RLBLOCK Command

The RLBLOCK command defines a real constant set. The real constant sets follow each set, starting with Format1
and followed by one or more Format2's, as needed. The command format is:

RLBLOCK, NUVSETS, MAXSET, MAXI TEMS, NPERLI NE
For mat 1
For mat 2

NUVSBETS
The number of real constant sets defined

MAXSET
Maximum real constant set number

MAXI TEMS
Maximum number of reals in any one set

NPERLI NE
Number of reals defined on a line

Format1
Data descriptor defining the format of the first line. For the RLBLOCK command, this is always (2i8,6916.9).
Thefirsti8 is the set number, the second i8 is the number of values in this set, followed by up to 6 real constant
values.

Format2
Data descriptors defining the format of the subsequent lines (as needed); this is always (7g16.9).

The real constant sets follow, with each set starting with Format1, and followed by one or more Format2's as
needed.
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3.3.22. SECBLOCK Command

The SECBLOCK command retrieves all mesh data for a user-defined beam section as a block of data. You repeat
the command for each beam section that you want to read. The command format is:

SECBLOCK
Format 1
For mat 2
For mat 3

Format1

The First Line section. The first value is the number of nodes, and the second is the number of cells.

Format2

The Cells Section. The first 9 values are the cell connectivity nodes. The 10th (last) value is the material ID

(MAT).

Format3

The Nodes Section. This section contains as many lines as there are nodes. In this example, there are 27 nodes,
so a total of 27 lines would appear in this section. Each node line contains the node's boundary flag, the Y
coordinate of the node, and the Z coordinate of the node. Currently, all node boundary flags appear as Os
in a cell mesh file. Because all node boundary flags are 0, SECBLOCK ignores them when it reads a cell mesh

file.

Sample User Section Cell Mesh File

Following is a sample excerpt from a custom section mesh file for a section with 27 nodes, 4 cells, and 9 nodes

per cell:

First Line: 27 4

Cells Section:

11 25 23 10 18
1 13 27 25 12 20

R © NP

Nodes Section:

0 0.0 0.0

0 0. 025 0.0

0 0. 05 0.0

0 5.0175 0.0

0 19. 98 10. 00

0 20. 00 10. 00
3.3.23. SFBEAM Command

The SFBEAM command defines a surface load on selected beam elements. Remaining values associated with
this specification are on a new input line with a (4f16.9) format. The command format in Jobname.CDB is:

SFBEAM ELEM LKEY, Lab, R5. 0, DI OFFST, DJOFFST
ELEM
The element number.

LKEY
The load key associated with these surface loads.

Lab

A label indicating the type of surface load. PRES (for pressure) is the only valid label.

10
22
24
26

14
16
18

15
17
19

PR RN
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DI OFFST

Offset distance from node I.

DIOFFST

Offset distance from node J.

3.3.24. SFE Command

The SFE command defines a surface load. Values associated with this specification are on a new input line with
a (4f16.9) format. The command format in Jobname.CDB is:

SFE, ELEM LKEY, Lab, KEY, R5. 0

ELEM

The element number.

LKEY

The load key associated with this surface load.

Lab

A label indicating the type of surface load: Valid labels are:

KEY

PRES (pressure)

CONV (convection)

HFLU (heat flux)

IMPD (impedance)

SEL (substructure load vector)
SELV (S. E. load vectors)
CHRG (charge density)

A value key. Ifitis 1, the values are real (film coefficient if convection). If it is 2, values are imaginary (bulk
temperature if convection).
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4.1. Modifying ANSYS Graphics Files

Some ANSYS users may wish to translate ANSYS graphics files to other formats (such as Encapsulated PostScript
or Al). If you plan to translate graphics files, this chapter provides some information to help you:

Source code, with comments, for a program called PLOT33 which plots all of the plots on the coded plot
file. You can link this program with user-supplied Calcomp HCBS software (plot, plots, symbol) or other
software that uses the Calcomp subroutine protocol. For example, Hewlett-Packard's ISPP product, Tek-
tronix's Preview product, and Veratec's Versaplot product use the Calcomp protocol.

To work with other plotter software, you may need to remove the calls to the Calcomp subroutine (plot,
plots, and symbol) and substitute the subroutine calls for the plotter software being used.

Note — Because ANSYS customers use a wide variety of plotters, ANSYS, Inc. can not verify the
use of the PLOT33 program with all plotter types.

+ Adescription of the format for the ANSYS neutral graphics file. This listing excludes format information
for z-buffered graphics, but the PLOT33 program does include a section on z-buffered graphics.

4.2. Pixmap Format for Graphic Display Files

The ANSYS graphics display is KPX pixels high by KPX * 1.33 pixels wide.

KPX is the resolution specified by the /GFILE,SIZE command (where SIZE is the pixel resolution) or by choosing
menu path Utility Menu>PlotCtrls>Redirect Plots>To File. Default resolution is 800.

IX1,1Y1 is the lower left corner of the z-buffer image.
IX2,1Y2 is the upper right corner of the z-buffer image.
The image should be mapped to the hardcopy device accordingly.

The following graphic illustrates the items described above:
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Figure 4.1 Display Format for Z-buffered Graphics

(OKPX)
ANSYS 5.3
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(IX1,1Y1)
(0,0) (KPX*1.33,0)

4.3. Neutral Graphics File Format

The neutral graphics file is an 80-byte, ASCIl coded file with fixed length records. It contains plot directives rep-
resenting the image of a display, as formed in ANSYS, encoded onto a host-independent, printable character
set.

Most ANSYS users will not need to know the format of the graphics file. However, in rare cases, you may want
to edit your graphics file or, as a programmer, you may need to know the file format to write a program that
reads it. Although the file is ASCII coded, it can be difficult to interpret. This section gives details about the file
format.

4.3.1. Characters the Graphics File Uses
The host-independent printable character set consists of the ASCIl characters listed below:

Numerals 0, 1,2,3,4,5,6,7,8,and 9
Uppercase alphabetic characters A through Z
The following characters: $ () *+,-.<=>

+ The space character, " ".
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4.3.2. Graphics File Directives

Graphics files contain a set of directives that define various aspects of how ANSYS displays a plot, such as window
coordinates, colors for graphs and test, line dimensions, and so on. Each directive consists of a command char-
acter followed by one or more parameters.

Within a graphics file, one directive directly follows the preceding directive. For example, below is the first line
of a graphics file:

( BBAAA2 AOAAAAAAPPPL PO>APSNMEKLKBAJANSYS 5. 3$MEKLEFALNOV 15 1996$MEKKQIAI 10: 01: 40
The text of this example line breaks down as follows:

(BBAAA The Start-Plot directive, beginning with command
character. (B, B, A, A, and A are the values of paramet-
ers defining the plot environment. (Parameters for
all plot directives, and their possible values, are ex-
plained later.)

2A The Text-Size directive, which determines the type
size of displayed text strings. The 2 is the command
character, and A represents the size value.

OAAAAAAPPPLPO The Window directive, which sets the coordinates
for the displayed image. 0 is the command character.
AAAAAA represents the first set of coordinates (the
lower left corner of the image), and PPPLPO repres-
ents the second coordinate set (the right upper
corner of the image).

>AP The Text-Color directive, which sets the color of dis-
played text. > is the command character. AP is a
parameter value specifying the color.

$MEKLKBAJANSYS 5. 3 The first of several Text directives. $ is the command
character, MEKLKB are the coordinates for the text,
Al is the number of characters in the string, and
ANSYS 5.3 is the text string itself.

$MEKLEFALNOV 15 1996 A second Text directive, defining the position and
length of the string NOV 15 1996.

$MEKKQUAI 10: 01: 40 A third Text directive, defining the position and
length of the string 10:01:40

4.3.2.1. Parameter Types for Graphics File Directives

The descriptions of graphics file directives in the next section include discussions of the parameter or parameters
for each directive. There are five types of parameters:

Parameter Type |Parameter Attributes Valid Parameter Values
Int 1 byte, base 16 (letters A through |0 through 15
P)
Long 2 bytes, base 16 (letters A through |0 through 255
P)
Byt3 3 bytes, base 16 (letters A through |0 through 65535
P)
Xy 6 bytes, base 16 (letters A through | 0 through 4095, mapped to coordinate space of -1.0
P) to 1.67
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String

An array of Nchar characters

Characters from the common character set.

4.3.2.2. Directive Descriptions

The next few pages describe each of the graphics file directives. Parameters are always specified in the order

shown below.

Graphics Direct-| Command Parameters Parameter
ive Character Types
Start_Plot ( keras - Defines whether the display surfaceis cleared | Int, Int, Int, Int,
prior to the plot (0 = do not clear the surface, 1= |Int
clear it)
kras - Defines whether the display uses raster mode
or vector mode (1 = raster mode, 0 = vector mode)
kentr - Defines whether the display uses a contour
color map or shading color map (1 = contour, 0 =
shading)
kdocu - Defines whether the Docu column is com-
pressed (1 = do not compress, 0 = compress)
ispare - A spare value
Window 0 x1,y1,x2,y2 (x and y coordinates) Xy, Xy
Area-Color < iclra - Sets the color for the displayed area. (See Long
"Color Specification” below.)
Graph-Color = iclrg - Sets the color for the displayed graph. (See |Long
"Color Specification" below.)
Text-Color > iclrt - Sets the color for displayed text. (See "Color |Long
Specification" below.)
Text-Size 2 tsize - Defines the size of displayed text (0 = normal, | Int
1 =small)
Line-Type , Itype - Defines the type of lines used in the display |Int
(0 =solid, 1 = dashed)
Line-Width 1 Iwidth - Defines the width of displayed lines (0 = Int
normal, 1 to 5 = larger line size)
Marker Size 3 size - Defines the size of the node marker (0 =the |int
smallest size, 15 = the largest size)
Point * x,y - Defines a point at coordinates x,y Xy
Move X,y - Moves to coordinates x,y Xy
Draw - x,y - Draws a line to coordinates x,y Xy
Text $ X,y - Sets coordinates for where text will display Xy, Long, String
nchar - Defines the number of displayed characters
string - Defines the text string itself
Normal / inorm - This value, divided by 255, is cos(), where is | Long

the viewing direction and the surface normal of
subsequent polygons

4-4
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Graphics Direct-| Command Parameters Parameter
ive Character Types
Polygon + n - Defines the number of polygon vertices Int, Int, Xy...Xy
kedge - Defines whether the polygon edge is dis-
played (0, = do not display edge, 1 = display it)
xy1,..xyn - Defines coordinates for the polygon
No-Op none no parameters none
End-Plot ) no parameters none
Pixmap Z kpx - Defines the pixel resolution Byt3, Xy, Xy,
Long, Long,

x1,y1 - Sets coordinates for the lower left corner of |Long, ...
the z-buffer image

x2,y2 - Sets coordinates for the upper right corner
of the z-buffer image

The following three parameters are run-length en-
coded data which repeats until all pixels are read in,
as defined by the window (X2-X1 + 1) * (Y2-Y1 + 1)

n - Defines the number of pixels in a row

inrm - Sets the normal for pixels

iclr - Sets the color for the pixmap

4.3.2.3. Color Specification

Below is the list of color specifications used by the directives that set colors for areas, graphs, and text. If more
than a single intensity of a color is available, use the value specified by the Normal directive to complete the
selection. Normal of 0 represents the lowest intensity and normal of 255 represents the highest intensity.

Value Color
0 Black
Cyan

—_

Blue-Magenta
Red
Cyan-Blue
Magenta-Red
Green

Orange
Magenta

O 00 N O 1 b W N

Yellow-Green

—_
o

Blue

—_
—_

Green-Cyan

—_
N

Yellow
Dark Gray
Light Gray
White

_ = .
v M W
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Value Color

16

: Reserved for future use
127

128 Blue

Cyan
Green

Indices 128 through 255 represent
the color spectrum used to display
the Low (Blue) to High (Red) con-
tour values.

Yellow
Orange
'255 :Red
4.4. Decoding a Graphics File: an Example

The following example shows you the following:

+  The ANSYS command stream used to create a simple graphics plot, shown in Figure 4.2: “Example Display
of a Graphics File” below
+ The encoded graphics file that these commands produce

+ The decoded graphics plot directives
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Figure 4.2 Example Display of a Graphics File

1 ANSYS 5.3

3 4 NOV 15, 1996
15:57:07
PLOT NO. 1
ELEMENTS
ELEM NUM

zv =1
DIST=0.55

XF =1.5

YF =0.5
CENTROID HIDDEN

1 2

ANSYS 5.3 Example Graphics File

4.4.1. The Example Command Stream

To create the graphics display shown in Figure 4.2: “Example Display of a Graphics File”, you would issue the
following ANSYS commands:

| PREP7

[/ TITLE, ANSYS 5.3 Exanple Graphics File
N 1,1

N 2,2

NGEN, 2,2,1,2,1,,1
ET, 1, 42

E 1,243

/ PNUM ELEM 1

/ PNUM NCDE, 1
/SHR, . 1

/ SHOW F33

EPLOT

FI' NI SH

4.4.2. Example Graphics File Contents

The commands listed above produce the display shown in Figure 4.2: “Example Display of a Graphics File” and
the following graphics file:

( BBAAA2 AOAAAAAAPPPL PO8#60AA&#62 APSMVEKLKBAJANSYS 5. 3$MEKLEFALNOV 16 1996$MEK
KQJAI 15: 57: 07$MEKKI MAMPLOT NO. 1$MEKKDAAI EL EMENTS$MEKINEAI ELEM NUM2
BOAAAAAAL POLPO&#60AB/ PP+EBBBHBBHKOGBBHKOGKOGBBHKOGSFPPFPPABLS$AI LAl LAB1$L
HCAI LAB2$LHCLHCAB4$AI LLHCAB32A0AAAAAAPPPLPO. AAAAAA- L POAAA- LPOLPO- AAAL
PO AAAAAA>ABSABLLKBAB1>AP$SMVEKIBLAGZY =1$MEKI LPAJDI ST=0. 55$MEKI GCAIl XF

=1. 5$MEKI AGAI YF =0. 5$MEKHKKAPCENTRO D HI DDEN$SABQOABOCA ANSYS 5. 3 Ex
anpl e Graphics File)

The decoded plot directives are:
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( BBAAA Start-Plot: /ERASE, raster mode
2A Text-Size: Default
0AAAAAAPPPLPO Window: 0.0 4095,3070
&HB0AA Area-Color: Black

&#62AP Text-Color: White

$MEKLKBAJANSYS 5. 3

Text: 3146 2977 "ANSYS 5.3"

$MEKLEFALNOV 16 1996

Text: 3146 2885 "NOV 15 1996"

$MEKKQJAI 15: 57: 07

Text: 3146 2793 "15:57:07"

$MEKKI MAMPLOT NO. 1

Text: 3146 2700 "PLOT NO. 1"

$MEKKDAAI ELEMENTS

Text: 3146 2608 "ELEMENTS"

$MEKINEAI ELEM NUM

Text: 3146 2516 "ELEM NUM"

2B Text-Size: Small
0AAAAAALPOLPO Window: 0 0 3070 3070
&#60AB Area-Color: Cyan

/ PP Normal: 255

+EBBBHBBHKOGBBHKOGKOGBBHKOG

Polygon: 279, 279, 2790, 279 2790, 2790
279, 2790

$FPPFPPABL Text: 15351535 "1"
$Al LAl LABL Text: 139139 "1"
$LHCAI LAB2 Text: 2930 139 "2"
$LHCLHCAB4 Text: 2930 2930 "4"
$Al LLHCAB3 Text: 139 2930 "3"
2A Text-Size: Default
OAAAAAAPPPL PO Window: 0,0 4095,3070
. AAAAAA Move: 0,0

- LPQAAA Draw: 3070,0

- LPOLPO Draw: 3070,3070

- AMALPO Draw: 0,3070

- AAAAAA Draw: 0,0

>AB Text-Color: Cyan
$ABLLKBABL Text: 27 2977 "1"
>AP Text Color: White
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Section 4.4: Decoding a Graphics File: an Example

$MEKIBLAGZV =1 Text: 3146 2331 "ZV =1"
$MEKI LPAJDI ST=0. 55 Text: 3146 2239 "DIST=0.55"
$MEKI GCAl XF=1. 5 Text: 3146 2146 "XF =1.5"
$MEKI AGAI YF  =0.5 Text: 3146 2054 "YF =0.5"
$NMEKHKKAPCENTRO D Text: 3146 1962 "CENTROID HIDDEN"
HI DDEN
$ABOABOCA ANSYS 5. 3 Text: 30 30 "ANSYS 5.3 Example Graphics
Exanmpl e Graphics File File"
) End-Plot
No-Op
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Abbreviations

file access routines, 2-3
ANSYS

standard file header, 2-5
/AUX2 command, 2-3
AUX2 process, 2-3

Beam cross sections
reading, 3-16

Binary files
accessing, 2-1
characteristics of, 2-2
closing or deleting a blocked binary file, 2-8
Converting Two Integers into a Pointer, 2-9
copying contents, 2-10
opening a blocked binary file, 2-5
viewing contents, 2-3

binclo subroutine, 2-8

binhed subroutine, 2-6

binini subroutine, 2-3

binigr function, 2-4

binlib library, 2-1

binrd8 subroutine, 2-6

binset function, 2-5

bintfo subroutine, 2-5

bintrd subroutine, 2-9

bintst program, 2-9

bintwr subroutine, 2-10

binwrt8 subroutine, 2-7

Buffered binary 1/0O systems
initializing, 2-3

Buffered file
reading data from, 2-6
writing data to, 2-7

C
CDREAD
using the command, 3-1
CDWRITE
using the command, 3-2
CE, 3-4
Character string
converting to integer string, 2-8
CMBLOCK, 3-5
/COM, 3-2
component entities
defining, 3-5

Constraint equation
defining constant termin, 3-4
Contact
defining, 3-7
Coordinate Systems
defining, 3-9
Coupled nodes
defining, 3-5
CP,3-5
CURVE
defining, 3-8

D

Database and mode information
reading into ANSYS, 3-1

Degree of freedom labels
customizing, 3-2

Demonstration routines, 2-9

/DFLAB, 3-2

E
EDCADAPT, 3-6
EDCGEN, 3-7
EDCURVE, 3-8
EDDRELAX, 3-8
EDLCS, 3-9
EDLOAD, 3-9
EDPREAD, 3-10
EDWELD, 3-11
Elements
defining, 3-12
EN, 3-12
exinc4 subroutine, 2-8

F

File access routines
abbreviations, 2-3
File printing
adding comments to a file, 3-2
suppressing comments, 3-2
File status
retrieving, 2-3
Files
binary, 2-1,2-2
accessing, 2-1
characteristics of, 2-2
/FILNAM, 3-2

G

Geometry
relaxing, 3-8
/GFILE, 4-1
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/GOPRINT, 3-2
Graphics files
modifying, 4-1
neutral graphics file format, 4-2
pixmap fromat for graphic display files , 4-1
z-buffered graphics, 4-1

|
I/O systems, 2-3
inexc4 subroutine, 2-8
Initializing paging space, 2-5
/INPUT, 3-2
Integer string
converting to character string, 2-8

J

Jobname.cdb
defining, 3-10

L

largelntGet subroutine, 2-9

Libraries, 2-1

Loads
defining, 3-9

LOCAL, 3-12

Local coordinate system
defining, 3-12

M

M, 3-13

Master degree of freedom
defining, 3-13

Material property data table
defining, 3-13

Meshing
defining, 3-6

MPDATA, 3-13

MPTEMP, 3-13

N
N, 3-13
Neutral graphics file
character set used in, 4-2
color specification for, 4-5
decoding, 4-6
examples of , 4-6
format, 4-2
general format of, 4-2
plot directives , 4-3, 4-3, 4-4, 4-4, 4-4, 4-4,

4-4, A-4, A-4 4-4, A-4, A-4 4-4, A-4 4-4

4-4,4-5,4-5,4-5,4-5
Area-Color, 4-4

Draw, 4-4
End-Plot, 4-5
Graph-Color, 4-4
Line-Type, 4-4
Line-Width, 4-4
Marker Size, 4-4
Move, 4-4
No-Opt, 4-5
Normal, 4-4
parameter types for directives , 4-3
Pixmap, 4-5
Point, 4-4
Polygon, 4-5
Start_Plot, 4-4
Text, 4-4
Text-Color, 4-4
Text-Size, 4-4
Window, 4-4
Nodes
defining, 3-13
/NOPRINT, 3-2

P

Parameters

retrieving system-dependent parameters, 2-4

Printing file contents, 2-9

R
R, 3-15
rdfull, 2-11

rdsubs subroutine, 2-11
Reading a results file, 2-12, 2-12
Reading an ANSYS substructure file, 2-11
Reading and reformatting the .FULL file, 2-11
Real constant set

defining, 3-15, 3-15
ResRdBegin function, 2-13
ResRdCsys function, 2-14
ResRdDemo, 2-12
ResRdDisp function, 2-16
ResRdElem function, 2-15
ResRdEstr function, 2-17
ResRdFix function, 2-16
ResRdForc function, 2-16
ResRdGeomBegin function, 2-14
ResRdNode function, 2-15
ResRdReal function, 2-14
ResRdRfor function, 2-16
ResRdSolBeginl function, 2-15
ResRdType function, 2-14
Results file
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opening the file and retrieving global information,
2-13
retrieving applied nodal constraints, 2-16
retrieving applied nodal loads solution, 2-16
retrieving coordinate systems, 2-14
retrieving element solutions, 2-17
retrieving element types, 2-14
retrieving elements, 2-15
retrieving geometry information, 2-14
retrieving nodal coordinates, 2-15
retrieving nodal solution, 2-16
retrieving reaction solution, 2-16
retrieving real constants, 2-14
retrieving result set location, 2-15
Results files
retrieving information from, 2-12
ResWrDemo, 2-12
RLBLOCK, 3-15

S
SECBLOCK, 3-16
SFBEAM, 3-16
SFE, 3-17
Standard ANSYS file header, 2-5, 2-6
Subroutines

accessing results files, 2-12
Surface load

defining, 3-17

defining as beams, 3-16
sysigr function, 2-3

T

Temperature table
defining, 3-13
/TITLE, 3-2

w
Weld
defining, 3-11
Writing an ANSYS substructure file, 2-11
wrtsub subroutine, 2-11

y 4
Z-buffered graphics, 4-1
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