
~~~iD—Afl 7 932 LOCKHEED MISSILES AND SPACE CO INC PALO ALTO CALIF PA——ETC Ff6 13/13
HYSRID STRUCTURES OF REVOLUTION. CU )
SEP 77 D bUSHNELL N0001k—76—C—0692

UNCLASSIFIED LMSC—D564369 NL

_ _ _ _ _  _ _ _ _ _

flU
•

_ _ _ _  _ _ _ _ _

PU.
_ _  

EL NI
I! ’__

END
______________________________ - ______________________________ rI L~ ED



_______ -~

II i~! ~~~~~~~~~~~~~~~~~~~~()~ -—----~~~~~~~I ~YBRID STRUCTjJREs 0F REVOLUTI0N~
J
~
7

LNSC~D56436~] ~~~~~~ r~~~~~ 7

1~~avi~JBushnel~i(

This research was sponsored by
The Office of Naval Research

Contract 
?~~~

14_76_C_0692 I

COPY AV AILABLE TO ODC DG~S F~T
PERMIT FULLY LEGI8LE PRO~ Ci1~ — t

~ ~: 1:Lockheed Palo Alto Research Laboratory [)
Palo Alto, California 94303

LU

LI~. DISTRIBUTION ST AT~:MEUL A
Approved for pu~~~~ release;

Dist !ibution Un1iirn t i~d



ABSTRACT

This report consists of two parts: 1. A brief description of the implementation
of a new equation solving and eigenvalue extraction package into BOSOR6 (a program
for the analysis of hybrid structures of revolution) and 2. a new User’s Manua l
for BOSOR4 , which has appeared as a chapter in STRUCTURAL MECHANICS SOFTWARE
SERIES - VOL. 1, edited by Nicholas Perrone , Walter Pilkey and Barbara Pilkey and
published by the University Press of Virginia in 1977.
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Contract N00014-76-C-0692

k Part l

Incorporation into BOSOR6 of a New Simultaneous Equation Solver and Eigenvalue
Extraction Subroutines.

ABSTRACT

Subroutines written by Frank Brogan for the STAGS computer program ru were
incorporated into BOSOR6 ~2] and check cases were run to debug the implementation.

Most of the effort in this task was devoted to restructuring the BOSOR6 mass

storage data files to make them compatible with the out-of-core equation solver

and eigenvalue extraction package. The relevant subroutines are listed with their

purposes defined on the following two pages.
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DATA MANAGER

FMM ~~~pose : Keeps track of data files stored
on random access mass storage

SPACE device.

GA~~J

I 
~~~~ 

Special purpose calls to FMM.

MATRIX DECOMPOSITION ROUTINES

FACTO~k1 Purpose : Decomposes a symmetric matrix into
lower and upper triangular factors.
The matrix is stored in blocks on

FNM random access mass storage device.
The data manager FMM is used to

ACIJ store and retrieve blocks of the
symmetric matrix to be decomposed.

GLOBAL MATRIX ASSEMBLY

+ _______

J A ~Ei~iJ Purpose: Assembles the total stiffness matrix
from the element stiffness file. This

~~ J assembly is accomplished by means of
a previously calculated skyline vector.

—IASEM1 I

-E~J
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EIGE NVALUE EXTRACTION ROUTINE S

INIT Purpose : Set up arrays of pointers to addresses
of data in core or on mass storage
device. These data include the element

GASP stiffness blocks , mass blocks , load-
geometric blocks, assembled stiffness,
mass, and load-geometric matrices,
eigenvectors, skyline vector, and sign
vector.

FCLUSTh1 Purp ose : Extract eigenvalues for modal vibra-
• tions or bifurcation buckling .

—Ii~ II The CLUSTER program has been designed
to solve the generalized eigenvalue

______ problem KX = XBX when the equation
-{ASEMI system is very large and the number of

eigenvalues desired is small, usually
_______ less than ten. A relatively simple

—4FACTORJ combination of simultaneous inverse
t iteration, Chebyshev acceleration,

______ 
and reduced eigenvalue solution pro-

—4SmiIT l vides an efficient method for most
problems of this type. In particular,

______ CLUSTER avoids additional shif ts of
4RESTORI the eigenvalue spectrum and consequent

recomputation of the factored stiff-
ness matrix except in a few special
circumstances .
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1. STAGS Theory Manual; Currently being written by B. 0. Almroth and F. A. Brogan.

2. Bushnell, D., “Stress, Buckling and Vibration of Hybrid Bodies of Revolution,
Vol. II: User’s Manual for BOSOR6”, LMSC-D501504, March 1976.
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Contract N000l4-76-C—0692

PART II

New BOSOR4 User ’s Manual

ABSTRACT

The following User’s Manual has appeared as Chapter 1, pp. 11-142 in Structural
Mechanics Software Series, Vol. 1, edited by N. Perrone, W. Pilkey and B. Pilkey.

This manual, an update of “Stress, Stability and Vibration of Complex Branched

Shells of Revolution: Analysis and User’s Manual for BOSOR4”, U4SC report

D243605 , March 1972, was written , laid out, edited , and typed under this contract

in response to a request by one of the contract monitors. This task was per-

formed in lieu of the second objective stated in the July 1976 annual report for
CONTRACT N000l4-76-C-0692. The purpose of this second task was to make the

BOSOR6 program capabilities conformable with the capabilities implied by the
user documentation.
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