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DIGITAL EQUIPMENT IN THE TEST LAB ,\ J

Five and one half years ago, the Shockand Vibration
information Center, Goddard Space Flight Center
and the Jet Propulsion Laboratory jointly sponsored
a meeting. The meeting was called a Seminar on
Understanding Digital Control and Analysis in Vibra-
tion Test Systems.* It served a very useful purpose
at that time a lot of new digital control/analysis
test equipment was being put on the market and
many analogue people needed information in a
hurry. The seminar filled this need. That was quite
some time ago and much has happened since then,

Looking at those praceedings recently and reflecting
on what was said there | noticed a few new trends,
Today there are more companies making and selling
similar types of equipment - you have more of a
choice of options and systems to pick from. The
equipment is becoming more reliable and more
portable, It is also becoming more software oriented.,
Many companies now have a fairly powerful mini-
computer as the backbone of their systems. They
might be using a system to run a random, sine or
shock test, 10 do a modal analysis or process time
series test data, all under control of a computer.

The most interesting new trend is that due to the use
of off-the-shelf minicomputers most of the programs
are written in open code. You can get a copy of the
programs and modify them if you want to.

This is going to be the trend; more and more users are
going to write and modify their programs, The
twenty-four-dollar question is — must everyone re-
invent the wheel or is there some way to tap into

. Unde (2] Col and Analysis in Vibration

the existing body of knowledge? In what ways could
information be codified, packaged and transferred
to the shock and vibration community? Several
options come to mind which we at SVIC could help
to get organized,

We could recycle a special seminar on digital control
and analysis test equipment, emphasizing the soft-
ware part of the business.

There are a dozen or so topics suitable for literature
reviews such as modal analysis, animated displays,
etc. These could be published in the DIGEST,

Users groups could be formed for the purpose of shar-
ing information. They could meet at our yearly
Shock and Vibration Symposium, Also, special
sessions could be orchestrated at the Symposium,

A special publication might be put together where
each chapter could be written by one or more experts
on a specific topic. SVIC has in the past coordinated
the publication of multi-author documents as well
as a series of monographs,

There are many options which come to mind and |
would like to hear what other members of the shock
and vibration community think on this subject, If
you would like to write a paper, a literature review,
participate in a panel session or special seminar or
just discuss the options we would like to hear about
it from you,

J.G.S.

published by U.S. Neval Resserch Lebors-

tory Shock snd Vibration Information Center, Weshington, D.C., Parts 1 end 2 (Mey 19785).
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COMPUTER CAPABILITY CONTINUES TO GROW

The seemingly endless development of computational capability for analysts con-
tinues to amaze me. It appears that hardware development is proceeding at a much
faster pace than the ability of individuals to efficiently utilize it, At the present } *
time NASA is proposing to build a super computer capable of 1 x 10° operations o
per second and having a memory of 240,000,000 words. The most advanced com- !
puter today is about 1/12 as fast and has only 1/64 the memory, The object of ‘
having this capability is to effect a complete solution of the threedimensional

Havier-Stokes equations describing aircraft flow fields.

Aithough the majority of engineers are not interested in the super computer, the
technology involved in its development will be incorporated into smaller machines
such as minicomputers and programmable calculators. It is notable that engineers
do have good accessibility to large mainframe computers ~ probably more so than
to minicomputers. And, the large mainframe computer now gives the engineer the
capability of finding cost-effective solutions to many practical problems involving
transient phenomena and complex models. Parallel to the evolution of the capabil-
ity of the mainframe computer has been that of the minicomputer, it is now pos-
sible to solve such routine problems as machine critical speeds on a minicomputer. 3
Even fluid-film bearing stiffness and damping values can be computed. From the
work | have personally seen, the graphics capability of the minicomputer, including 4
four-color plots, exceeds that generally available with large mainframe computers,

The new generation of programmable calculators provide the engineer with the
portable, instantaneous computation at a very reasonable hardware cost. The
programmable calculator is no longer a toy able only to numerically solve simple
algebraic expressions but a tool capable of carrying out many of the computational
and logic operations of large computers — even small matrices can be inverted.
Programming logic can be applied to the solution of problems much larger than
the single degree-of-freedom system. These small calculators also have graphics
capability.

A great deal of cost effective computing power has been placed at the disposal of
the engineer. | believe that it should be used not only to solve problems involving
larger models but also to increase productivity in engineering analysis and design,

R.L.E.




VIBRATION ANALYSIS OF HIGHWAY BRIDGES

H.V.S. GangaRao and C.A. Hadlebacher”

Abstract. This article is divided into two main sec-
tions: one deals with the vibrations and deflections of
highway bridges; the other deals with human toler-
ance to bridge vibrations. Experimentsl work and
theoretical analyses of vibrations and deflections are
reviewed in the first section. The second section
describes the literature on human tolerance levels
for highway bridge vibrations snd suggests certsin
limits as functions of bridge and vehicle parameters
0 prevent amplitude levels that could lead to intoler-
ability.

The dispiacement of a bridge superstructure due to
truck live loadings has been the subject of many
investigations in recent years. Vibrations and deflec-
tions due to dynamic loading can produce strains
and stresses in a bridge superstructure that exceed
equivalent static loadings. Much of the research on
dynamic behavior has been concerned with assessing
the magnitude of these dynamic stresses and strains.

Dynamic loadings can also lead to vibrations, the
amplitudes and frequencies of which cause discom-
fort to pedestrians on bridges but do little to increase
superstructure stresses, Research in this area has been
limited due to the large number of variables that must
be considered. The major objective of this article is
to briefly review the existing literature of deflections
and vibrations of highway bridges and of human
tolerance to bridge vibrations,

DEFLECTIONS AND VIBRATIONS

The problem of bridge vibrations and deflections
first became apparent during the mid-1880s as
heavier and faster rail vehicles came into use, The
first analysis of the problem was conducted by
Willis [29]. He attempted to simplify the analysis
by considering only the mass of the moving load.

in the equation that he developed, the deflection
could be obtained using an equation for static deflec-
tion in which the load was a function of its path
along a beam, An exact solution of the equation was
obtained by Stokes [20], who used a power series,
An approximate solution was obtained by adding an
additional term to the static equation. The additional
term served as an impact factor,

The problem of bridge vibration was investigated by
Timoshenko [22, 28] in 1922, He listed three major
causes of vibratiots in railroad bridges: livedoad
effect of a smoothly rolfing load, impact effect of
the balance weights of the jocomotive driving wheels,
and impact effect due to irregularities of the track
and the flat spots on the wheel. Timoshenko con-
sidered two possible extreme cases of the live-load
effect: that the mass of the moving load is either
large or small in comparison to the mass of the
beam. The equations for solving the case in which the
mass is large were similar to those proposed by Willis
as part of his investigation of railway bridges. For
the case in which the mass is small Timoshenko
derived equations in which the load could be modeled
as a moving force. He pointed out that the impact
effect of unbalanced wheels can fead to a state of
structural resonance when the number of revolutions
per second of the driving wheels approaches the
natural frequency of the bridge, The impact effect
of track irregularitiecs was also considered as the
additional dynamic loading associated with an uneven
road surface. Timoshenko defined major parameters
that must be considered in analyzing dynamic effects
on highway bridges, The parameters include ratio of
mass of load to mass of vehicle, resonance, and road
surface irregularities. Timoshenko’s investigation on
dynamic foadings was based on analyses of railway
bridges, but the assumption of negligible mass of
applied or truck loads makes them applicable to
analyses of highway bridges,

*Professor and Resserch Feliow, Civil Engineering Depertment, West Virginia University, Morgentown, West Virginia 26506
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Schallenkamp [18) presented a rigorous solution for
dynamic bridge vibration that took into account the
beam and load masses. His solution has not received
widespread acceptance, however, because it is not in a
convenient form for computation,

Research with respect to highway bridge vibrations
has been conducted in an attempt to relate experi-
mental results to theory or to try to isolate signifi-
cant bridge parameters, In 1956 the Highway Re-
search Board published a Bulietin that contained a
survey of all the significant research to that time,
Articles in the Bulletin discussed important aspects
of bridge vibration research. For example, Biggs and
Suer [2] presented results of field measurements of
dynamic deflections of six simple span bridges. The
maximum observed amplitudes of vibration for the
test bridges varied from 18% to 40% of the maximum
static deflection. Biggs and Suer categorized the
causes of dynamic deflections as passage of a smooth-
ly rolling mass across the span, vibration of the
vehicle on its suspension system, and sharp surface
irregularities on the structure. They concluded that
the most important factor affecting the amplitude
of vibration is the oscillation of the load on its sus-
pension system,

Scheffey [19] discussed the significance of various
dynamic parameters associated with the design of
highway bridges. He concluded that the dynamic
response becomes critical when the frequency of a
vehicle approaches the natural frequency of a bridge.
He also noted that the superposition of the effects
of more than one load is very difficult to quantify.

Hays and Sbarounis [11] obtained information on
the dynamic characteristics of threespan continuous
I-beam bridges. The effects of load and composite
action on the natural frequency of bridges were
investigated. They also concluded that a critical
loading results when the frequency of a vehicle ap-
proaches the natural frequency of a bridge-vehicle
system. Studies by Edgerton and Beecroft [3] on
two three-span continuous plate bridges in Oregon
revealed that the amount of vibration can be affected
by deck roughness,

Finally, much work has been done at the University
of lilinois on the effects of dynamic loading and im-
pact (25, 27]. Both analytical and experimental
studies were done on simple span and continuous

span bridges. The objective of those studies was ‘“to
assess the relative importance of various factors that
influence the dynamic stresses of highway bridges
and to obtain information which will be useful as a
guide in the proper selection of impact factors in
highway bridge design” ([27]. The equations of
motions of the idealized bridge-vehicle system were
derived using energy methods; an infinite number of
nonlinear equations of motion resuited, Previous
methods of circumventing this problem of an infinite
number of equations were not adopted; Inglis (13],
for example, had neglected the higher modes of oscil-
lation, and Timoshenko assumed that the effect of a
constant mass traversing a beam could be idealized
as a constant force, Veletsos and Huang [27] chose
to conduct an experimental analysis to determine if
“some experimental observation might be able to
show a way to arrive at some basis for a more rational
and simplified analysis.” The experimental analysis
revealed that a close approximation of the equation
of motion could be obtained by assuming that the
dynamic defiection is a product of the deflection
at any point of a simple beam under a concentrated
force acting at point ¢ (£ = vehicle velocity x time
traveled on the bridge) and an arbitrary factor that
varies with time but is independent of any location,

In another study [25] the effects of damping, cam-
ber, and roadw3ay unevenness were considered; how-
ever, in the approximate solution these parameters
were neglected, The parameters that directly influ-
ence the calculations were reduced to the following
ratios: {a) weight of unsprung part of vehicle to
bridge weight, (b) weight of sprung part of vehicle
to weight of bridge, (c) weight of vehicle to weight
of bridge, {d) natural frequency of vehicle to that of
bridge (stiffness parameter), and (e} velocity of
vehicle to span length times twice the natural bridge
frequency (speed parameter).

A good correlation was obtained between the analyt-
ical and experimental results, From this research, the
University of Illinois research team concluded that
the impact effect was unusually less than 30% for the
practical parameter range of highway bridges.

Simitar studies to determine the significant param-
eters that affect the dynamic behavior of bridges
have been done [4, 5, 15, 28]. Fleming and Ro-
mualdi [4] concluded that the most important
factor for unsprung loads is the speed of the load,




Wen and Veletsos {28] divided the important factors
into those related to the behavior of the bridge and
those associated with the unevenness of the bridge
surface, The first category included the speed of the
vehicle, axle spacing, and the initial oscillation of the
bridge. The second category included the initial
oscillation of the vehicle and the characteristics of
the bridge surface,

Linger and Huisbos [15) showed qualitatively that
the amount of impact is a function of the ratio of the
frequency of axle repetition to the loaded natural
frequency of the structure, They idealized ‘‘the
vehicle as an oscillating forcing function whose fre-
quency is the frequency of axle repetition and whose
oscillating force is the oscillating load effect of a
constant force.” Good correlation between the
theoretical and experimental values was achieved
using this method,

The concepts of Linger and Hulsbos [15] were
extended to modeling moving trucks as a harmonic
motion and utilizing the macro flexibi'ity approach
for continuous systems [6]. GangaRao [6) derived
design equations for displacements and moments of
a continuous bridge system with support settlements
under steady state harmonic vibrations. He claimed
that a more representative dynamic analysis, related
to true bridge vibrations, can be performed through
his approach {7] than the one based on the AASHTO
(American Association of State Highway and Trans-
portation Officials) specifications, This improvement
has been attributed to the fact that such problem
parameters as forcing and natural frequencies, mass
and stiffness of the structures, and velocity and axle
spacing of the vehicle are properly incorporated in
the derivation of design equations,

It is apparent from the literature that the complexity
of bridge-vehicle interaction has hindered researchers
in their attempts to isolate the major parameters
that affect dynamic behavior. Several contradictions
concerning the importance of particular parameters
have made it difficult to draw any general guidelines
for design. This difficulty is refiected by the fact that
current highway bridge specifications by AASHTO
treat the problem of dynamic loading indirectly. An
impact factor is added to the static loading case; the
impact factor is defined as a ratio of 50 over the
span length plus 125. The major limitation of this
relation is that the empirical equation is dependent

only on the span length and on no other bridge
parameter.

A recent report [32] suggested no changes in the
basic equation on impact given in the AASHTO
specifications [1]. Even though various studies
(16, 21, 26, 27, 32] provide an excellent basis for
refinements, additional field data on modern struc-
tures must be collected before current provisions on
impact can be refined,

An interesting design feature of a bridge system is the
dynamic interaction of the moving vehicles and the
bridge superstructure, In the past this problem had
been analyzed as a moving force approximation; i.e.,
neglecting the transverse inertia of the moving mass
particle, This is an excellent approximation so long
as the mass particle is traveling at a low speed and the
particle mass has a much smaller value than the beam
mass. In the recent past, however, a need arose for
a refined analysis that includes a complete kinematic
description of the interaction of the moving vehicle
and its guideway. This is particularly evidenced by
the fact that new structures such as rapid transit
vehicles allow for higher live to dead load ratios
and increasing vehicle speeds. The interaction of
moving vehicle and guideway has been dealt with
extensively [9, 17, 24, 30]; it is beyond the scope
of this article to provide additional details.

HUMAN TOLERANCE TO BRIDGE VIBRATION

The first major investigation of human sensitivity
to vibration as it applies to bridge vibration was
conducted by Wright and Green [31]. They surveyed
significant investigations on human response to
vibration and compared them to measurements on
52 bridges. They used the results of their investiga-
tions and previous research to dewvelop charts of
human perception to vibrations of varying amplitude
and frequency [10]. They concluded that the prob-
lem was so complex that quantitative rather than
qualitative methods must be employed to evaluate
the effects of bridge vibrations on humans.

Leonard [14]) listed four developments in bridge
design that increase the likelihood of vibrations
in the structure: refinements in structural analysis
and improving knowledge of material properties;
wider use of prestressed concrete, composite con-
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struction, and all welded structures; goods vehicies
of higher weights and capable of greater speeds;
and current aesthetic tastes requiring more slender
lings in structures, Leonard reviewed the available
literature on human tolerance to vibration and
noted that “the human body is so sensitive to vibra-
tions, that in general, limits of tolerance are reached
at levels which are less severe than would normally
give rise to distress in bridge structures.” From
the review of available literature and tests performed
at the Road Research Laboratory in England, Leon-
ard concluded that current specifications address
only the problem of dynamic stresses and neglect
such structural properties as frequency, accelera-
tion, amplitude, and damping, Dynamic design is
handled indirectly by such provisions as the AASHTO
or OHBDC limits on depthspan ratios and live
load defiection [1, 16].

Leonard suggested that one method for reducing
dynamic vibrations would be to insure smooth road
surfaces so that effective dynamic loading could be
reduced. In addition, he noted that current criteria
on |ive-load deflection and depth-span ratio criteria
are not sufficient to prevent large vibrations. He
recommended that provisions should be made for
sufficient structural damping to reduce vibrations.
This is difficult to accomplish, however, because
structural damping is one of the least predictable
factors in bridge design.

As is the case with dynamic stresses, human tolerance
to vibration is a very difficult concept to accurately
quantify with simple design equations. The com-
plexity of the situation necessitates simplifications
1o reduce the analysis t0 3 more manageable form,
The available literature indicates the importance
of the problem {4, 7], limits on riding quality are
established on the basis of existing information.

Field studies and evaluations of 20 bridges for toler-
able/intolerable limits on the basis of riding quality
7, 8} have resulted in the following classifications:
Group 1, intolerable due to poor riding quality;
Group |l, intolerable for reasons other than poor
riding quality; and Group [i{, tolerable. These classifi-
cations, which are based on field data, are compared
with those obtained from the literature (7, 8].

A zone of intolerability (based on human response
levels) given by Wright and Green [31] is given as a

R LT 37 G TRy, 5 1L ™ i T

function of the ratio of the forced (wg) to the natural
{wp) frequencies. Because a substantial increase in
deflections leading to uncomfortable levels of human
response is observed for w¢/wy, ranging from 0.5 to
1.5, special design consideration should be given 10
problem parameters so that magnitudes of deflection
can be minimized. For a value of w¢/wy, less than
0.5 or greater than 1.5, tolerability aspects need not
be analyzed, It should be noted, however, that
accurate analysis considering damping, interaction
between the vehicle and the bridge, road roughness,
and two-dimensional behavior of the system must be
performed for cases in which w¢/wy, falls very close
t0050r 15,

Data for vehicular traffic on roads and bridges [12,
14, 31} reveal that ouput peak velocity does not
change drastically with varying vehicle speeds. How-
ever, a significant change in peak velocity can be
attributed to such changes in deck surface conditions
as a ramp or bumpy surface [12]. The results indicate
a maximum of 20% increase in forcing frequency
from a normal road surface to a ramp-surface condi-
tion, Hence, GangaRao, et al [7] proposed that the
forcing frequency with ramp effects, wy, be taken as
1.2 wy,

CONCLUSIONS

The existing literature on theoretical and experi-
mental analysis of highway bridge vibrations is
extensive, A number of research articles since the
middle of the 19th century have dealt with the vibra-
tion and deflection of railway and highway bridges
and on establishing impact factors. These aspects are
critically reviewed in this article; special emphasis is
given on research conducted at the University of
Iinois.

Researchers have recently attempted to isolate the
major parameters that affect the dynamic interaction
of a bridge superstructure and moving vehicles by
properly accounting for the transverse inertia of the
moving mass particle. Transverse inertia could be
critical for elevated structures carrying rapid transit
vehicles because higher live load to dead load ratios
and increasing vehicle speeds are required.

The effect of traffic-induced vibrations on people
and bridge structures has been surveyed and com-
pared with the effects of vibrations from other

v arrem———
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sources. With the advent of slender bridge designs
due to the availability of high strength materials,
traffic-induced vibrations on bridges have become
more noticeable. Simple methods of dynamic analysis
and limits on amplitudes of vibrations have been
suggested to properly account for dynamic stresses
generated by vehicles and the reaction of pedestrians.
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LITERATURE REVIEW: ZS5"

The monthly Literature Review, a subjective critique and summary of the litera-
ture, consists of two to four review articles each month, 3,000 to 4,000 words in
length. The purpose of this section is 10 present a “digest” of literature over a
period of three years. Planned by the Technical Editor, this section provides the
| DIGEST reader with up-to-date insights into current technology in more than
‘ 150 topic areas. Review articles inlcude technical information from articles, reports,
and unpublished proceedings. Each article also contains a minor tutorial of the
technical area under discussion, a survey and evaluation of the new literature, and
recommendations. Review articles are written by experts in the shock and vibration
field.

X This issue of the DIGEST contains an article about underwater acoustic modeling
techniques.

Mr. P.C. Etter of MAR Incorporated, Rockville, Maryland, has written a state-of-
. ‘ the-art literature review of underwater acoustic models developed by the Navy
' sonar modeling community. Three types of acoustic models are addressed: propa-
gation loss, noise, and active sonar/reverberation models. Basic features of each
type of model and areas of application are discussed, Problems associated with
model evaluation and validation are described.

L%
it bttt s




AR T e TR T T A T TR

UNDERWATER ACOUSTIC MODELING TECHNIQUES

P.C. Etter®

Abstract. This paper presents a state-of-the-art litera-
ture review of underwater acoustic models developed
by the Navy sonar modeling community. Three types
of acoustic models are addressed: propagation loss,
noise, and active sonar/reverberation models. Basic
features of each type of model and areas of applica-
tion are discussed. Problems associated with model
evaluation and validation are described.

The field of underwater acoustics has been exten-
sively developed over the last four decades in re-
sponse to practical needs originating within the sonar
and seismic communities {1]. Since 1960 consider-
able emphasis has been placed on the development of
mathematical models to analyze data collected during
field experiments. These models have historically
been used to predict acoustic conditions for applica-
tion (o various problems including the planning of
improved at-sea experiments and the designing of
optimized sonar systems, However, although the
underlying theories have been well developed for
some time, the transition from theory to operational
computer models has not progressed as rapidly. This
lag can be attributed to a number of factors; these
include limitations in existing computer capabilities,
a lack of adequate mathematical methods, and
insufficient environmental-acoustic data of suitable
resolution for proper support of model validation.

The emphasis in this review will be directed at those
underwater acoustic models developed by the Navy
sonar modeling community over the past several
years. Although reviews of acoustic models are not
new [24] , the scope of the present paper is apparent-
ly unique in that it embraces three broad types of
models comprising propagation loss, noise, and
active sonar/reverberation models, The breadth of
this review precludes detailed discussions of any
particular model type, Rather, the intent is to ac-
quaint the reader with the availability of the state-of-
the-art acoustic models.

A more fundamental category of models, not fully
described here, is environmental models. This cate-
gory includes empirically-derived models that are
frequently used as integral parts of acoustic models
to generate input parameters or predict intermediate
quantities. Examples of such models currently in
use include sound speed [59], absorption coef-
ficients [10-12), surface reflection losses [13],
bottom reflection losses [14], surface backscattering
strengths [15, 16], bottom backscattering strengths
{17, 18], volume scattering strengths [19], ambient
noise [20], and surface duct propagation loss [13].

The acoustic models discussed here are generally
restricted to those mathematical models of acoustic
theory that have been converted to computer codes
for application to well-defined sonar-related prob-
lems, The scope of this review necessarily precludes
citations of that literature which, protected by
national security provisions, lies outside the public
domain, Thus, it can be assumed that certain areas
of acoustic modeling will be advanced beyond the
level of sophistication depicted here,

Irrespective of acoustic model type, the intended
applications will fall into one of two basic categories:
research or operational. The research-oriented model-
ing techniques are developed for investigative studies
in laboratory environments where accuracy is impor-
tant, computer time is not a critical factor, and
facilities are supportive of the modeling efforts,
Operational-oriented models are those that support
field activities, including Fleet operations, and must
be executed rapidly, often under demanding condi-
tions. In this latter situation, model accuracy may be
subordinate to processing speed.

The three types of acoustic models will be described
below, The first type of model, propagation loss, is
a fundamental building block for ambient noise and
active sonar/reverberation models, Furthermore,

*Senior Engineer, MAR Incorporated, 1335 Rockville Plike, Rockville, Maryland 20852
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propagation loss models, together with noise models,
reverberation models, and environmental models are
compaonents of the active sonar models,

PROPAGATION LOSS MODELS

This section describes those stand-alone acoustic
propagation loss models that are applicable to pas-
sive sonar systems.

Formulations of acoustic propagation loss models
generally begin with the three-dimensional, time-
dependent wave equation. However, the wave equa-
tion is derived from the general equations of continu-
ity, state, and motion. Consequently, depending on
the governing assumptions and intended applications,
the exact form of the wave equation can vary con-
siderably [21, 22]. For most applications, however,
a simplified linear, hyperbolic, second-order partial
ditferential equation is used:

1 9
SRR
where
V2 = Laplacian operator
¢ = field variable
c = speed of sound
t = time

Subsequent simplifications frequently incorporate a
harmonic solution in order to obtain the time-inde-
pendent Helmholtz (or elliptic reduced) wave equa-
tion. Without such simplifications, general solutions
to the wave equation with non-trivial boundary
conditions are wusually limited to iterative finite
difference techniques [23].

Various theoretical approaches are applicable to the
Helmholtz equation. The approach used depends on
the specific geometrical assumptions made for the
propagation and the type of solution chosen for ¢.

Although acoustic propagation loss models can be
classified according to the theoretical approach
employed, the crossconnections that exist among
the various approaches complicate a strict classifica-

tion, or taxonomic, scheme. Consequently, the more
detailed the scheme, the more incestuous the ap-
proaches appear [3]. A generalized classification
scheme has been constructed on the basis of five
theoretical approaches [2, 3], The approaches can
be reduced to two major categories: ray models and
wave models,

The breakdown of model approaches into these two
basic categories affords a simplistic but useful classifi-
cation mechanism, Specifically, ray models are
generally fast-funning, simply-executed programs that
are valid over a broad range of frequencies. The wave
models, on the other hand, are generally more accu-
rate than the ray models but require longer running
times and more operator intervention; in addition,
the wave models are usually limited to acoustic
frequencies below about 300 Hz, It is not surprising,
therefore, that the ray models are most closely
associated with operational applications, and the
wave models are most frequently applied to research
problems. This particular classification scheme has
been used in earlier work [24].

Within the categories of ray and wave models, a fur-
ther subdivision can be made into range-independent
and range-dependent types. Range-independence
means that the model assumes cylindrical symmetry
for the environment (i.e., a horizontally stratified
ocean), Range-dependence indicates that some
properties of the ocean medium are allowed to vary
as a function of range from the receiver, Such range-
varying properties commonly include sound speed
and bathymetry,

The five theoretical approaches mentioned earlier
are grouped according to ray or wave models as
follows:

Ray Models

° ray theory with corrections
® multipath expansion techniques

Wave Models
° normal mode solutions
) fast field theory

° parabolic approximation

These approaches are discussed in more detail below,
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Ray Models. Ray models calculate propagation loss
principally on the basis of ray-tracing. As a result
much attention has been devoted to the manner in
which the soundspeed profile is approximated and
the method by which earth-curvature corrections are
applied to the profile,

Ray theory with corrections starts with the Helm-
holtz equation. The solution is then separated into
amplitude and phase components under the assump-
tion that the amplitude varies more slowly with
position than does the phase (geometrical acoustics
approximation). This assumption limits the method
1o the high frequency domain. However, with appro-
priate frequency-dependent corrections and proper
evaluation of caustics, the theory can be extended
to lower frequencies [25-32]. Extensions to range-
dependence can be accomplished in several ways: by
mapping rays over discrete range intervals in which
the environment remains constant [33-36], by
dividing the range-depth plane into triangular regions
[3740), or by allowing the environment to vary
smoothly as a function of range [41,42].

Multipath expansion techniques expand the acoustic
field integral representation of the wave equation in
terms of an infinite set of integrals, each of which
is associated with a particular ray path. This method
has also been referred to in the literature as the WKB
method because a generalized WKB technique is used
to solve the depth-dependent equation derived from
the normal mode solution. Each normal mode can
then be represented by corresponding rays [43). To
date, this technigue has not been extended to range-
dependent environments,

Models categorized as ray models are summarized in
Table 1(a) together with references to available
documentation.

Wave Models. Wave models either expand the acoustic
field integral in terms of a discrete set of normal
modes or numerically integrate the wave equation,

Normal mode solutions assume that the solution to
the Holmholtz equation is the product of a depth-
dependent Green's function and a range-dependent
Bessel function. The depth-dependent function is
composed of trapped modes and continuous modes.
Using Cauchy’s residue theory, the trapped (or dis-
crete) modes correspond to a sum of residues; the

continuous mode spectrum is associated with a
branch cut integral [44, 45). Extensions to range
dependence are accomplished either by mode cou-
pling [46, 47], which considers the energy scattered
from a given mode into other modes, or by invoking
the adiabatic assumption [4865), which assumes
that all energy in a given mode transfers to the cor-
responding mode in the new environment, provided
that the environmental variations in range are gradual,
One model [565] allows for cross-track variations
as well,

Fast field theory separates the wave equation paraii-
eters according to the normal mode approach by a
Hankel transform of the Helmholtz equation with
respect to range. The resulting transform is then
numerically evaluated using a Fast Fourier Transform
(FFT) algorithm [56-58]. This method requires
that the sound speed vary exponentially with depth
within each layer of the model. Models based on fast
field theory do not allow for environmental range
dependence.

The parabolic approximation method replaces the
elliptic reduced wave equation with a parabolic equa-
tion under the assumption that the ray paths are
almost horizontal, Solutions to the parabolic equa-
tion are commonly generated using the split-step
algorithm [6961). Some methods partially correct
for the parabolic approximation {61). The computa-
tional advantage of the parabolic approximation lies
in the fact that a parabolic differential equation can
be marched in the range dimension; on the other
hand, the elliptic reduced wave equation must be
numerically solved in the entire range-depth region
simultaneously [62]. However, the implementation
of the approximation is complicated by the fact that
the solution at the starting range must be calculated
by another method. All models reviewed here using
the parabolic approximation allow for environmental
range dependence, Models categorized as wave models
are summarized in Table 1(b) together with refer-
ences to available documentation,

One of the more pressing problems in the area of
propagation loss modeling is the proper accounting
of bottom interaction phenomena, Current approach-
es are leaning toward geophysical representations of
the sea floor for the modeling of bottom reflection
and refraction of sound,
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Tsbile 1. Summary of Propagation Loss Models

(a} Rey Models

Range-Independent
FACT [30,31)

FLIRT {25)
Moving Source Simulation {26-29]
PLRAY (32)

RAYMODE X [43]

Renge-Dependent
FACTEX [33)

Four Segment Ray Tracing Model with Range Dependency
(34, 35]

GRASS {41,42)

MPP [37]

RAYWAVE It (38, 39]
SHALFACT [36)

TRIMAIJN [40]

() Wave Models

Range-indepsndent
FFP [56,57]

Kutschale FFP [58]
NLNM [44)

NORMOD 3 [45]

ASERT [48)

ASTRAL (49, 50]

Kanabis Shaliow Water [46, 47]
MOATL [5163]

éAREQ (59)

PE (60]

Corrected PE [61]

SNAP [54]

Three Dimensional Ocean Acoustics Model [55]

NOISE MODELS

For purposes of the present discussion, noise models
can be segregated into two separate but closely-re-
lated types: ambient noise models and beam-noise
statistics models. Ambient noise models predict the
mean levels sensed by an acoustical receiver when the
noise sources include surface weather, biologics, and
such commercial activities as shipping and oil drilling
[63-87). Beam-noise statistics models predict the

4

properties of low-frequency shipping noise. The latter
models use either analytic (deductive) or simulation
{inductive) techniques to arrive at statistical descrip-
tions of the beam-noise. In this context, beam-noise
is the convolution of the receiver beam pattern with
the sum of the intensities from the various noise
sources [4]. The analytic models [68-73) calculate
statistical properties directly from the components
{e.g., source level, propagation loss); the simulation
models {74, 75] use Monte Carlo or related tech-
niques,
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Noise models can be further differentiated by their
treatment of the noise sources, the propagation loss,
and the recsiver response, as discussed below. Noise
sources can be treated as either varigble densities or
as discrete sources.

Propagation loss can be computed internal to the
noise model or input externally from other modet
predictions or from field data, Furthermore, the
propagation loss must be specifiad either as range-
averaged or as point-topoint to be consistent with
the specification of the noise sources.

Receiver response determines the noise field direc-
tionality information required for application to
either vertically or horizontally oriented receiver
arrays. Models categorized as noise models are sum-
marized in Table 2 together with references to
available documentation.

ACTIVE SONAR/REVERBERATION MODELS

Reverberation models and active sonar models have
been grouped together because it is extremely diffi-
cult to separate reverberation models from specific
active sonar system applications. As mentioned
earlier, active sonar models are composed of smaller
modules: environmental models, propagation loss
models, noise models, and reverberation models. In
addition, active sonar models incorporate echo level
models and signal processing models [76-88] .

Reverberation models generally predict three dif-
ferent types of reverberation depending on the loca-
tion of the scatterers (i.e., volume, surface, or bot-
tom). The volume scattering can be treated as a

layered function of depth or as an integrated column
strength. The principal cause of volume reverberation
in the ocean is the existence of migrating biological
scatterers {19]. Consequently, measurements of
volume scattering strengths as a layered function of
depth are not considered stable enough for many
sonar applications; therefore, the integrated column
strength formulation is generally used [83).

The reverberation models can be differentiated by
their treatment of source/receiver geometries, back-
scattering formulations, the method of computing
reverberation ray paths (e.g., straight line or re-
fracted), the number of reverberation ray paths
examined, the manner in which the ensonified
volume is divided {(e.g., on the basis of time or range},
Doppler gain, and computation of power spectra,

All active sonar/reverberation models reviewed here
use specialized ray models to predict propagation
loss. The muitipath expansion technique s used in
one case [79}; all other models employ ray theory
with corrections, One model [81] is based on a
generic approach using a modular design to incorpo-
rate several candidates for each type of model. Mod-
els categorized as active sonar/reverberation models
are summarized in Table 3 together with references
to available documentation.

MODEL EVALUATION AND VALIDATION

The large number of available acoustic models com-
plicates the selection of the model most appropriate
for specific user needs. The topic of acoustic model
evaluation, therefore, is important in any review of
acoustic modeling techniques. This subject has been
addressed in recent reports {89, 90].

Table 2. Summary of Noise Models

Amblent Noiss
DANES (83, 64]
FANM | [85]
Normal Mode Ambient Noise Model (66]

RAND! {67)

Beem-Noise Statistics
BBN Shipping Noise Model [68.71)
DSBN (74, 75)
USI Array Noise Model {72}

Wagner Assoclates Noise Model [73)
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Table 3. Summary of Active Sonar/Reverberation
Models

CONGRATS I, 11, 111,V [76-79]
DOP (80]

Generic Sonar Model [81]

LIRA [82)

LORA [83)

NISSM 11 [84])

RAIBAC (85]

REVGEN [86]

SONAR [87,88)

A severe limitation on the degree to which models
can be evaluated and validated is the lack of environ-
mental-acoustic data of sufficient spatial and tem-
poral resotution with which to generate and compare
model outputs, particularly the range-dependent
versions. In the past this situation has encouraged
the proliferation of model-to-model comparisons.

A methodology for comparing models against mea-
sured data developed by the Panel on Sonar System
Models, or POSSM [91, 92] , was applied to numer-
ous propagation loss models. Among the many obser-
vations made by POSSM was the lack of documenta-
tion standards for acoustic models {89] .

In an effort to promote standardization, the Navy
has recently established the Acoustic Model Evalu-
ation Committee (AMEC). The specific charter of
AMEC is to establish a management structure and
administrative procedures for the evaluation of
acoustic models of propagation loss, noise, and
reverberation [90]. Specific evaluation factors to be
considered include model accuracy, running time,
core storage, complexity of program execution, ease
of implementation, ease of effecting slight program
alterations, and available ancillary information [89].

CONCLUDING REMARKS

This review has briefly described the characteristics
and applications of those acoustic models developed
by the Navy sonar modeling community that have
been reported in the open literature, Descriptions of
other models not reviewed here, together with sum-
maries of data available for model development and
operation have been reported elsewhere [93]}.
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BOOK REVIEWS

HIGH VELOCITY DEFORMATION
OF SOLIDS

K. Kawata and J. Shioiri, Editors
Springer-Verlag, Berlin, 1978, $46.10

This book contains the proceedings of the interna-
tional Union of Theoretical and Applied Mechanics
(IUTAM) on High Velocity Deformation of Solids.
The meeting was held at the Science Council of
Japan, in Tokyo, on August 24-27, 1977.

The intent of the symposium was to cover subjects
in theory, experiment, and instrumentation associ-
ated with the highvelocity deformation of solids
including metals, polymers, and composite materials,
Both macro- and micro-mechanics (from continuum
to dislocation dynamics) aspects of the subject were
addressed. The 33 papers included in this book were
presented in nine separate technical sessions, Sessions
1,2, 3, and 4 covered topics about the micro-mechan-
ical aspects of wave propagation as well as deforma-
tion and fracture of metals and composites under
dynamic loading.

The problem of the dynamic propagation of a single
crack was addressed in session 5. Analytical methods
for macro-mechanical modeling of high wvelocity
deformation and fracture (i.e., spalling and cratering)
were covered in session 6. Session 7 treated various
problems in wave propagation in anisotropic media,
combined dynamic stress effects, penetration, rico-
chet, and both supersonic and transonic impact, High-
velacity deformations in structures and structural
elements were the topics discussed in sessions 8
and 9.

This bock is an excellent general reference for infor-
mation concerning the high-velocity deformation of
solids. Particular insight is given on the role that
micro-mechanical processes play in macro-mechani-
cal observations. Most of the papers that make up
this book have excellent reference sections, Conse-

quently, the subjects covered in the individual papers
can be supplemented with the information available
in the various bibliographies to provide a complete
and current review of the field of high velocity defor-
mation in solids,

S.E. Benzley

Applied Mechanics Division 1|
Division 5522

Sandia National Laboratories
Albuquerque, New Mexico 87185

MASCHINENELEMENTE

K.H. Decker
Gestaitung und Berechnung, 7. Aufl., 396 Seiten,
403 Bilder, 142 Tabellen, Carl Hauser Verlag Min-
chen, Wien, 1975

The large field of machine elements increases con-
tinuously as new results are reported. For teaching
purposes only a selected part of the field can be
presented. This book corresponds to the curricula at
Technical Colleges in Germany, It contains the
followirig chapters: unsolvable connections (62 pp),
solvable connections (63 pp), elastic springs (25 pp),
axles and shafts (15 pp), bearings (50 pp), seals
{6 pp), shaftcouplings {14 pp), belt- and chain-drives
{47 pp), and toothed gears (72 pp).

All subjects are dealt with in a descriptive, geometric
way with a minimum use of formulas. There are
403 figures and 142 tables. The essence of the con-
struction is clearly demonstrated. Emphasis is given to
the correct choice of material and to the calculation
of, or at least the estimation of, admissible stresses
and loads, The international system of units {S1) is
used, For obvious reasons standardized machine
elements are referred to the German Standard (DIN).

The book is one within a co-ordinated series on
machine-elements, exercises, and mechanics, It has
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been written for use at Technical Colleges and has
apparently been well received - this is the seventh
edition. It deserves attention from both students and
practicing engineers.

G. Schweitzer
ETH ZuUrich
Switzerland

IDENTIFICATION OF VIBRATING
SYSTEMS

M. Rades
Rumanian Socialist Republic Academic Press, 1979
{In Rumanian)

This text is a survey of methods used to identify the
eigenproperties, mass and stiffness, and nonlinear
properties of single and multi-degree-of-freedom
systems, It is the only text | have seen that contains
much of the practical work in this field. If made
available in an English translation it would be a
valuable book for anyone in vibration and shock
analysis and testing, or in the teaching of these sub-
jects. The writer, a member of the Polytechnic
Institute of Bucharest, Strength of Materials labora-
tory, has had good contact with both Western Euro-
pean, United States, and Eastern European literature,
Most of his 141 references are from Western countries
and date from 1965 to 1975,

Chapter 1 discusses the nature of free and forced
vibration; machine vibration problems, and structural
testing, modeling, and model validation by compari-
son to experimental data. Direct and inverse problems
are discussed (response prediction, model identifica-
tion, force identification). The degree of modeling
sophistication, data adequacy, and goals of a com-
bined analysis and test program are related. These
points are well handled on a philosophical level and
are followed by a good, brief literature review,

Chapter 2 deals with linear single-degree-of-freedom
systems, The various identification methods are
separately and exhaustively presented for both vis-
cous and structural damping. Methods include the
bandwidth method, polar diagrams, and various peak
and peak amplitude ratio algorithms. All use sinu-

soidal sweeps or single frequency sinusoids, Applied
force and base excitation are cowvered, including
eccentric mass vibrators, The additional mass method,
complex power supplied, sudden sine start, and tran-
sient decay methods are also briefly presented.

Chapter 3 deals with multiple-degree-of-freedom
systems, A short review of modal analysis, diagonal
and non-diagonal damping, real and complex modes,
and the .tate space formulation is followed by
application of results of the previous chapter on a
mode by mode basis.

Chapter 4 is the most difficult for any book on
systems identification in that it tries to review the
many different approaches and principles of identi-
fication of mechanical systems, The author does a
fair job. Technology trees for time vs frequency
domain are used, The following are explained: direct
{single step) vs indirect (iterative) methods, modal vs
physical {i.e., K.M.) models, and complete vs incom-
plete models (that is, the number of experimental
modes is equal to or less than the number of mod-
el modes). A few methods are briefly reviewed,
and many others are not discussed at all. Reduced
models, relations between eigenparameters (w, ¢, W)
and model parameters (M, K}, and the use of pseudo
inverse are presented briefly.

Chapters 5 and 6 discuss single- and multi-point
excitation of modal linear systems with viscous and
structured damping, including simple graphical
methods for systems with up to three degrees of
freedom. Most methods are direct and single step
in the polar plane. Some least-mean-square tech-
niques, including the work of Klosterman, are pre-
sented. Excitation of pure modes (methods of Dat
and of Asher) is reviewed, The theoretical basis of
work of Kennedy and Pancu, Lewis and Wrisley,
Traill and Nash, and others is presented, Chapter 7
presents a good, brief review of the little that has
been done with nonlinear systems (only for single
degree of freedom).

Of course one could wish for additional material, For
example, no information is given of stand alone com-
puters, modal analysis hardware, spectrum analyzers,
or computer software, This probably reflects the
lack of availability of such items in the Eastern
European countries. There is no applications data,
nor is there a discussion of errors or the practicability
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of using each method with real data. A second test
(Vibration Measurement, G. Buzdugan, E. Mihaileson,
G. Rades, 1979) covers the practical side of testing
and instrumentations and presents some data, but
little systems identification,

Nevertheless, Rades work is valuable in that it is the
only one that has come to my attention in which the
author has attempted a broad coverage of the prac-
tical aspects of identification theory as it is applied
to mechanical testing; in addition, it is suitable as an
introductory text or for teaching.

Books such as this one by Rades are necessary if the
sophisticated theory and techniques for systems
identification are to be regularly applied to a wide
variety of structures and not just to expensive one-of-
akind aerospace vehicles, A broad understanding of
the technology - for practicing engineers and stu-
dents — must be coupled with the availability of
standardized and validated software before such
application will be possible and rewarding.

P. Ibahez
ANCO Engineers, Inc.
Santa Monica, California
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SHORT COURSES

FEBRUARY

VIBRATION AND SHOCK SURVIVABILITY,
TESTING, MEASUREMENT, ANALYSIS,

AND CALIBRATION

Dates: February 26, 1981
Place: Santa Barbara, California
Dates: March 26, 1981

Place: Washington, D.C.

Dates: April 6-10, 1981

Place: Boston, Massachusetts
Dates: May 18-22, 1981

Place: Syosset, New York
Dates: August 24-28, 1981
Place: Santa Barbara, California
Dates: October 59, 1981

Place: Bournemouth, England

Objective: Topics to be covered are resonance and
fragility phenomena, and environmental vibration
and shock measurement and analysis; also vibration
and shock environmental testing to prove surviv-
ability. This course will concentrate upon equipments
and techniques, rather than upon mathematics and
theory.

Contact: Wayne Tustin, 22 East Los Olivos St.,
Santa Barbara, CA 93105 - (815) 682-7171.

MACHINERY DATA ACQUISITION
Dates: February 26, 1981

June 16, 1981

August 3-7, 1981

September 28 - October 2, 1981

December 7-11, 1981
Place: Carson City, Nevada
Objective: This seminar is designed for people whose
function is to acquire machinery data for dynamic
analysis, using specialized instrumentation, and/or
that person responsible for interpreting and analyzing
the data for the purpose of corrective action on
machines. Topics include measurement and analysis
parameters, basic instrumentation review, data col-
lection and reduction techniques, fundamental rotor
behavior, explanation and symptoms of common

machinery malfunctions, including demonstrations
and case histories. The week also includes a lab work-
shop day with hands-on operation of the instrumenta-
tion and demonstration units by the participants,

Contact: Kathy Fredekind, Bently-Nevada Corpo-
ration, P.0. Box 157, Minden, Nevada 89423 - (702)
782-3611, Extension 224,

INTRODUCTION TO GIFTS 5 - USER WORKSHOP
Dates: February 9-13, 1981

Place: Tucson, Arizona

Objective: It is expected that the user is familiar
with the fundamentals of the finite element method
and intends to use the GIFTS program as a pre- and
post-processor or as an analysis package. Apart from
lectures dealing with the theoretical and numerical
aspects, ample time will be devoted to gaining experi-
ence with GIFTS by solving a number of selected
examples and user projects.

Contact:  Dr. Hussein A, Kamel, Professor of Aero-
space and Mechanical Engineering, The University of
Arizona, College of Engineering, Tucson, AZ 85721 -
(602) 626-1650/626-3054.

ROTOR DYNAMICS ENGINEERING

Dates: February 16-18, 1981

Place: Daytona Beach, Florida

Objective: This intensive course has been especially
designed for specialists, engineers, and scientists
working in industrial and governmental facilities
involved with rotor dynamics, This course provides
participants with an understanding of the principles
of rotor dynamics and the application of these
principles to practical problems in rotor dynamics
engineering.

Contact: Union College, Office of Graduate
Studies, 1 Union Avenue, Schenectady, NY 12308 -
(518) 370-6288.




APPLIED VIBRATION ENGINEERING

Dates: February 16-18, 1981

Place: Daytona Beach, Florida

Objective: This intensive course is designed for
specialists, engineers and scientists working in in-
dustrial, governmental and educational institutions
involved with design against vibration or solving
of existing vibration problems. This course provides
participants with an understanding of the principles
of vibration and the application of these principles
to practical problems of vibration reduction.

Contact:  Union College, Office of Graduate Stud-
ies, 1 Union Avenue, Schenectady, NY 12308 - (518)
370-6288.

BASIC INSTRUMENTATION SEMINAR
Dates: February 24-25, 1981

Place: Tampa, Florida

Dates: March 35, 1981

Place: Houston, Texas

Dates: April 21-23, 1981
Place: Chicago, Hllinois

Dates: April 28-30, 1981
Place: Buffalo, New York
Dates: May 5-7, 1981

Place: Edmonton, Alberta
Dates: September 15-17, 1981
Place: New Orleans, Louisiana
Dates: October 20-22, 1981
Place: Houston, Texas

Dates: October 27-29, 1981
Place: Pittsburgh, Pennsylivania

Objective: This course is designed for maintenance
technicians, instrument engineers, and operations
personnel - those individuals responsible for installa-
tion and proper operation of continuous monitoring
systems, An in-depth examination of probe installa-
tion techniques and monitoring systems including
types, functions, and calibration procedures is pro-
vided, Also presented is an overview of some of the
instrumentation used to acquire data for vibration
analysis, including oscilloscopes, cameras, and special-
ized filter instruments,

Contact: Kathy Fredekind, Bently-Nevada Corpo-
ration, P.O. Box 157, Minden, Nevada 89423 - {702)
782-3611, Extension 224.
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MARCH

ADVANCED GIFTS 5 USER WORKSHOP AND
GIFTS 5 SYSTEMS WORKSHOP

Dates: March 9-13, 1981

Place: Tucson, Arizona

Objective: Two parallel sessions are planned, an ad-
vanced user workshop (AW), intended for users al-
ready familiar with GIFTS, and a systems workshop
(SW), aimed at the programmer who intends to
modify, implement or add to the system, The iast
day of the week will be devoted to a GIFTS Users
Group Meeting in which GUG members may present
papers and interact on various issues,

Contact:  Dr. Hussein A, Kamel, Professor in Aero-
space and Mechanical Engineering, College of En-
gineering, University of Arizona, Tucson, AZ 85721 -
(602) 626-1650/626-3054.

MEASUREMENT SYSTEMS ENGINEERING

Dates: March 9-13, 1981

Place: Phoenix, Arizona

MEASUREMENT SYSTEMS DYNAMICS

Dates: March 16-20, 1981

Place: Phoenix, Arizona

Objective: Program emphasis is on how to increase
productivity, cost-effectiveness and data-validity of
data acquisition groups in the field and in the labora-
tory. Emphasis is also on electrical measurements of
mechanical and thermal quantities,

Contact: Peter K. Stein, 5602 East Monte Rosa,
Phoenix, AZ 85018 - (602) 945-4603/346-7333.

MECHANICAL ENGINEERING
Dates: March 30 - April 3, 1981
August 31 - September 4, 1981

Place: Carson City, Nevada

Objective: This course is designed for the mechanical
or maintenance engineer who has respensibility for
the proper operation and analysis of rotating ma-
chinery, Working knowledge of transducers, data
acquisition instrumentation and fundamental rotor
behavior is a prerequisite, The course includes: a
guest speaker in the field of machinery malfunctions;
descriptions and demonstrations of machinery mal-
functions; discussions of the classification, identifi-
cation, and correction of various machine malfunc-




tions, a one day rotor dynamics lab with individual
instruction and operation of demonstration units;
and emphasis on the practical solution of machinery
problems rather than rotor dynamic theory.

Contact: Kathy Fredekind, Bently-Nevada Corpo-
ration, PO, Box 157, Minden, Nevada 89423 - (702)
7823611, Extension 224,

APRIL

CORRELATION AND COHERENCE ANALYSIS
FOR ACOUSTICS AND VIBRATION PROBLEMS
Dates: April 6-10, 1981

Place: Los Angeles, California

Objective: This course covers the latest practical
techniques of correlation and coherence analysis
{ordinary, multiple, partial) for solving acoustics
and vibration problems in physical systems. Pro-
cedures currently being applied to data collected
from single, multiple and distributed input/output
systems are explained to classify data and systems,
measure propagation times, identify source contri-
butions, evaluate and monitor system properties,
predict output responses and noise conditions, deter-
mine nonlinear and nonstationary effects, and
conduct dynamics test programs,

Contact: Department of Engineering and Mathe-
matics, UCLA Extension, P.O. Box 24901, Los
Angeles, CA 90024 - (213) 8264100,

JULY

INSURANCE INDUSTRY SEMINAR

Dates: July 7-9, 1981

Place: Carson City, Nevada

Objective: This course is designed for personnel
from the insurance industry or self-insured companies
who are responsible for inspection of plants that use
large, high-speed rotating machinery, Features in
the seminar include: discussion of the economics of
machine monitoring and predictive maintenance;
presentation of machine types that should be con-
sidered, and minimum standards necessary for effec-
tive machine protection diagnosis; information and
the presentation of catastrophic failure by use of
proper maintenance methods and malfunction diag-
nosis techniques; and survey of state-of-theart
methodology.

Contact: Kathy Fredekind, Bently-Nevada Corpo-
ration, P.O. Box 157, Minden, Nevada 89423 - (702)
782-3611, Extension 224,
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NEWS BRIEFS

OPTIMUM STRUCTURAL DESIGN
SYMPOSIUM

Announcement & Call For Papers

An |International Symposium on Optimum Struc-
tural Design will be held October 19-22, 1981 at
the University of Arizona in Tucson under sponsor-
ship of the U.S, Office of Naval Research (ONR)
and the College of Engineering, University of Ari-
zona, In view of ONR interest and affiliation, the
meeting will be the eleventh in the series of Naval
Structural Mechanics Symposia. This distinguished
series has, in the past, focused on such topics as
plasticity, fracture mechanics, and aircraft crash-
worthiness. The topic of structural optimization is
being addressed for the first time in the series in the
planned Symposium.

The program is intended to have broad coverage in
the general area of structural optimization, with
sessions on such topics as optimality criteria meth-
ods, mathematical programming approaches, optimal
control theory, special methods of optimization,
practical applications and computer software, and
interactive graphics in the structural design process.

Abstracts of papers (300 words) should be submitted
to the Symposium Organizing Committee by April 1,
1981. Authors of selected papers will be notified by
May 31, 1981. Completed manuscripts, on author-
prepared mats, will be due by August 1, 1981,

For further information, contact: Dr. Erdal Atrek,
Dept. of Civil Engineering, Building No. 72, Univer-
sity of Arizona, Tucson, Arizona 85721,

APPLIED MODELLING AND SIMULATION
CONFERENCE

The First International Conference and Exhibition on
Applied Modelling and Simulation will be held on
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¢ and Future Shock and
s Vibration activities and events

September 7-11, 1981 in Lyon, France. The Con-
terence is organized by the ).A.S.T.E.D. {Internation-
al Association of Science and Technoiogy tor Leve:-
opment) and the AM.S.E. {(Association for the Ad-
vancement of Modelling and Simulation Techniques
in Enterprises).

Modelling (the schematic description of systems and
devices) and simulation (the ue of models to investi-
gate or optimize processes, without necessarily ex-
perimenting on the real system) are usable in all
technical or nontechnical activities,

The subjects treated will include general methods of
modelling and simutation as well as their applications
in the following fields: materials, mechanics and civil
engineering, thermoanalysis, energetics, geology and
resources, biology, medicine and pharmecy, educa-
tion, sociology, economy, transports, etc,

The conference and exhibition do not only consist of
specialized and elaborate developments but also of
initiating and synthetizing conferences, On that
account, they appeal to both specialists in modelling
and simulation and those who want t0 learn these
techniques.

For further information, contact. AM.S.E., 16,
Avenue de Grande Blanche, 69160 TASSIN-LA-
DEMI-LUNE, France

INTERNATIONAL CONGRESS
ON
RECENT DEVELOPMENTS IN ACOUSTIC
INTENSITY MEASUREMENT

An International Congress on Recent Developments
in Acoustic Intensity Measurement will be held
September 30 - October 2, 1981 in Senlis, France,

in all conventional measurement techniques energy
flow is inferred from pressure (as to contrast with
intensity) but the advent of new techniques now
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allows the direct measurement of energy flux. The
principle of acoustic intensity measurement has been
known since half a century but realization of practi-
cal instruments has taken place significantly only in
the last decade because of recent innovation in elec-
tronics. The application of these techniques includes
sound power calculation, source localization, trans-
mission loss determination, etc. The aim of this
congress is to stimulate the exchange of ideas among
research workers as well as to give information to
potential users.

The topics to be covered include:

® Fundamental aspects: General conceptions of
energy transfers, measurement principle, inherent
errors

® Present state of the art of instrumentation: Trans-
ducer association, signal processing (digital and
analog), in situ measurement devices, calibration
techniques

® Application to the characterization of sound
sources: Sound radiation from mechanical and
building structures, localization, sound absorption

® Sound power determination in industrial environ-
ments: Near field measurement techniques, envi-
ronmental influences, error analysis, comparison
with classical methods, case histories

® Energy propagation in structures and fluids:
Energy flux in rods, plates, ducts, pipes . . . specif-
ic measurement techniques

® Qutlook: Technical evolution, standards for noise
measurement

® Exhibition and demonstration of various devices

For further information, contact: Professor M.
Crocker, Ray W. Herrick Laboratories, School of
Mechanical Engineering, Purdue University, West
Lafayette, IN 47907,

SPECIALISTS MEETING
ON
DYNAMIC ENVIRONMENTAL QUALIFICATION
TECHNIQUES

The following is an outline of the final program of
the Specialists Meeting on “Dynamic Environmental
Qualification Techniques” featured at the 53rd Meet-
ing of the AGARD Structures and Materials Panel,

The meeting is to be held September 28-30, 1981 in
Noordwijkerhout, The Netherlands, Meeting Chair-
man is H. Forsching,

SESSION 1 - OVERVIEWS
September 28, 1981
Chainman: H. Forsching - GE

9:00 -12:00

introduction
H, Forsching - GE

Development and Use of Dynamic Qualification
Standards for Air Force Stores
A, Burkhard and O, Mauer - Air Force Wright
Aeronautical Laboratories and W. Frost - Aero-
nautical Systems Division, Wright Patterson Air
Force Base, OH, US

Problems in the Ground Simulation of the Dynamic
Responses Induced in Externally Carried Stores
During Flight

J. Homfray - Cape Engineering, UK

Progrés dans I'éboration des programmes d‘essais
d‘environment mécanique
M. Coquelet - CEAT, Toulouse, France

Qualification of Equipment for Gunfire Induced
Vibration
A. Peacock - British Aerospace, Warton, UK

SESSION II - APPLICATIONS
September 28, 1981 14:00 - 17:00
Chairman: C.G. Lodge - UK

Recorder: R.H. Volin . US

Dynamic Qualification Testing of F-16 Equipment
W J, Brignac - General Dynamics, US

Development of Vibration Qualification Test Spectra
for the F-15 Aircraft
G.R. Wayman - McDonnell Douglas, US

Equipment Vibration Qualification for Harrier and
Hawk Aircraft
D.C. Thorby - British Aerospace, Kingston, UK

Acoustic Noise Test as Part of the Dynamic Qualifica-
tion Program in Aerospace
G. Baierddrfer - |ABG, Ottobrunn, Germany
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SESSION 111 - APPLICATIONS
September 29, 1981 9:00 - 12:00
Chairman: G. Haidl - GE

Recorder: R.H. Volin - US

Dynamic Environment induced by a Pylon-Mounted,
Lightweight, 30 mm Gun Pod
T.D. Arthurs and J.W. Lile - Northrop Corp., US

Vibration Qualification of External A/C Stores and
Equipment
G. Haidl, M. Steininger - MBB, Ottobrunn, Ger-
many

Aircraft Fuel Tank Slosh and Vibration Test
W. Rasch - JABG, Ottobrunn, and H. Zimmer-
mann - VFW, Bremen, Germany

Definition and Assessment of the Dynamic Loads
induced During Flight Carriage
A.R. Mableson - Hunting Engineering, Ltd., UK

SESSION 1V - HELICOPTER
September 29, 1981 14:00 - 16:00
Chaiman: R, Wolfe - US

The Structural and Dynamic Interface Required for
Developing Helicopter Target Acquisition Systems
S.T. Crews - US Army AVRADCOM, US

Approach in Dynamic Qualification of Light Helicop-
ter Stores and Equipments
D. Braun and J. Stoppel - MBB, Ottobrunn, Ger-
many

The Dynamic Qualification of Equipment and Ex-
ternal Stores for Use with RotaryWinged Aircraft
J. Bartovsky - Westland Helicopters, Ltd., UK

SESSION V - DEVELOPMENT
September 29, 1981 16:00 - 17:40
Chainman: H.A, Magrath - US
Recorder: D. Underhill - US

Application of Modal Synthesis Techniques for the
Dynamic Qualification of Wings with Stores
E. Breitbach - DFVLR - Institut fiir Aeroelastik,
Gottingen, Germany

STOL Aircraft Structural Vibration Prediction from
Acoustic Excitation
B. Dotson - Boeing Co., US

SESSION V (cont.) - DEVELOPMENT
September 30, 1981 9:00 -10:30
Chairman: H.A. Magrath . US
Recorder: D, Underhill - US

Gunfire Blast Pressure Predictions
R. Munt - RAE Aero,, UK

Development of a Taped Random Vibration Tech-
nique for Acceptance Testing
E.F. Baird - Grumman, US

SESSION VI - ROUND TABLE DISCUSSION
September 30, 1981 11:00 - 12:30
Chaimman: H. Forsching - GE

Attendance at this meeting is by invitation only and
is normally restricted to citizens of NATO nations,
US citizens who wish to attend this meeting should
contact:

Dr. James J. Olsen

Structures and Dynamics Division

Air Force Wright Aeronautical Laboratories/FIB
Wright Patterson Air Force Base, OH 45433

Citizens of other NATO nations should contact the
appropriate enrollment coordinator listed below,

Canada
Mr. J.C. Baril
AGARD Liaison Officer
National Defence Headquarters
CRAD/DESA-3
101 Colonel By Drive
Ottawa, Ontario K1A 0K2

Germany
Dipl.-Ing. H, Zocher
IAB GmbH - Abt TF
Einsteinstrasse 20
D-8012 Ottobrunn
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italy
Ufficio del Delegato Nazionale
all’ AGARD
Aeronautica Militare
3 Piazzale Adenauer
00144 ROMA/EUR

Netherlands
Nederlandse Delegatie bij de AGARD
p/a Stichting NLR
Postbus 126
2600 AC DELFT

Other Nations
Executive, SMP
AGARD-OTAN
7, rue Ancelle
92200 Neuilly-Sur-Seine
France
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ABSTRACTS FROM
THE CURRENT LITERATURE

Copies of articles abstracted in the DIGEST are not available from the SVIC or the Vibration Institute (except
those generated by either organization). Inquiries should be directed to library resources. Government reports can
be obtained from the National Technical Information Service, Springfield, VA 22151, by citing the AD-, PB-, or
N- number. Doctoral dissertations are available from University Microfilms (UM), 313 N. Fir St., Ann Arbor, Mi;
U.S. Patents from the Commissioner of Patents, Washington, D.C. 20231. Addresses following the authors’
names in the citation refer only to the first author. The list of periodicals scanned by this journal is printed in
issues 1,6, and 12.
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MECHANICAL SYSTEMS

ROTATING MACHINES
{Also see Nos. 301, 313, 316, 324, 445, 475)

81-218

Mathematical Model and the Dynamic Simulation of
an Electromechanical Rotary Device

J.D. Emergy

Bendix Corp., Kansas City, MO, Rept. No. BDX-
613-2376, 65 pp (Feb 1980)

NB80-25667

Key Words: Rotating structures, Computer programs

A mathematical model of an electromechanicsl rotary device
is presented. This device contains 8 rotor, stator, end two
springloasded arms which restrict the rotor motion. The
desired sction is the slignment of the rotor and the conse-
quent movement of the arms. The SLENOID computer
program for calculsting the magnetic torque, sir gap per-
mesnce, spring torque, damping effects, and motion of the
rotor and arms is described.

81.219

Instability of Motion of s Disc Supported by an
Asymmetric Shaft in Asymmetric Bearings (Influ-
ence of External Damping)

T. Kotera and S. Yano

Faculty of Engrg., Kobe Univ., Bull. JSME, 23 (181),
pp 1194-1199 (July 1980) 11 figs, 1 ref

Key Words: Rotor-besring systems, Shafts (machine ele-
ments), Free vibration, Demping effects

A new method for determining regions of instability of free
vibrations of a rotor supported by an asymmetric massiess
flexible shaft in asymmetric messiess besrings with extemal
demping is pressnted. A general solution to equations of
motion is described in exponentisl snd sinusoidal form.

81-220
Gemeral Calculations of Turbomachinery Rotor and
Foundstion Vibrations

K. Kramer

VDI-Berichte, 381, pp 121-127 (1980) 13 figs
{in German)

Key Words: Rotor-bearing systems, Turbomachinery, Vibra-
tion response, Foundations

A method for the determination of the effect of foundstion
on the vibration of turbomachinery is presented, besed on
the determinastion of kinetic stiffness of bearings.

81.221

On Nonconservative Gyroscopic Eigenvalue Problems
in Elasticity

J. Padovan and M. Adams

Univ. of Akron, Akron, OH 44325, Intl. J. Engr.
Sci., 18 (11), pp 1333-1348 (1980) 3 figs, 10 refs

Key Words: Rotating structures, Eigenvalue problems

The influence of nonconservatism on the dynemics of rotat-
ing systems modeled by 3-D elasticity is considered. The
fields are treated ss small dynamic excursions about s poten-
tisily large initial state. Particuler emphasis is given to deter-
mining the verious properties of the associsted eigenvalue/
function problem. A specialized first order form is intro-
duced which snsbles the development of a multiply con-
nected biorthogonality principie. Resuits are specialized to
eigenvalus/vector problems arising from finite-eslement/dif-
ference simulations of nonconservative systems,

81.222

The Response of Turbine Engine Rotors to Inter-
ference Rubs

A.F. Kascak

NASA Lewis Res. Ctr., Cleveland, OH, Rept. No.
NASA-TM-81518 (Presented at Army Sci. Conf.,
West Point, NY June 17-19, 1980), 18 pp {1980)
N80-27696

Key Words: Rotors (machine slements), Blade loss dynamics,
Turbine engines

A method was developed for the direct integration of & rotor
dynamics system experiencing a blede loss induced rotor rub.
Both blade loss and rotor rub were simulated on @ rotor
typicsl of s small ges turbine. A small changs in the coef-
ficient of friction caused the rotor to change from forward to
backward whirl and t0 theoreticelly destroy itself in @ few
rotations. This method provides an anslytical capability to
study the susceptibility of rotors to rub induced backward
whirl problems.
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| 81.223

DI A

Polar Plots Using UV A Rotor. Final Report

S.L. Hendricks

Virginia Polytechnic Inst. and State Unijv., Blacks-
burg, VA, 14 pp (Dec 1979)

UVA-ER-616-79U

Key Words: Rotors (machine elements), Flexible rotors,
Natursl frequencies, Mode shapes, Damping coefficients,
Mathematical models

The rotor mode! is designed to find vibration frequencies,
demping fectors, snd mode shapes for s flexible rotor which
includes 8 top and bottom suspension system. The UVA
Rotor does not incarporste the sffects of imbalance. Alters-
tions necessary to include an imbelance weight in the formu-
istion of the UVA Rotor so that the code can be used to
generate polar plots for experimental comparison are de-
scribed.

81.224

Disc Vibration - Rotating Blade and Stationary Vane
Interaction

F. Kushner

Vibrations/Acoustics, Elliott Co., Div. of Carrier
Corp., Jeannette, PA 15644, J. Mech, Des., Trans.
ASME, 102 (3), pp 579684 (July 1980) 11 figs,
2 tables, 10 refs

Key Words: Disks (shapet), Blades, Fatigue lifs, Rotsting
structures

The vibration of a biaded disc sssembly is investigated for
possible fatigue faillures due 10 disc modes. Methods that
can be used to prevent failures are outlined. Two types of
bladed discs sre trested: centrifugsl applicstions with radie!
biedes and those used for axisl turbines or compressors.
Analysis is presented showing cases of significent minor
rasonences over and above disc criticsl speeds.

81-225

On Damped Coupled Torsional and Flexural Vibra.
tions of Gear-Connected Parallel Shafts

F. Buckens

Univ. of Louvain-La-Neuve, Belgium, ASME Paper
No. 80-C2/DET-6

Key Words: Shafts {machine elements), Couplings, Geer
couplings, Torsionsl vibration, Flexurs! vibration

Time varistions of distences between the centers of gears in
contact induce veristions in the trensmission retio, which
cause coupling between flexursl end torsionsl vibrstions of
the shafts which carry them. Since this connection is non-
holonomous, the anslysis by Lagrengian equations can be
carried out when Ferrer's multiplier is introduced in order
to take into asccount the corresponding non-integrable
nonworking constraint. It is then sasy 10 include the dsmping
due to friction st the contact between the gesr teeth.

81.226

Discrete Froquescy Noise Due to Irregularity im
Blade Row of Axial Fan Rotor

T. Fukano, Y. Kodama, and Y. Takamatsu

Facuity of Engrg. 36, Kyushu Univ., Fukuoka, Japan,
Bull. JSME, 23 (182), pp 1335-1343 (Aug 1980)
13 figs, 3 tables, 12 refs

Key Words: Fans, Fan blades, Noise generation

Discrete tones appear in the frequency band lower then the
blade pessing frequency, when a rotor has manufscturing
errors of stegger angle, pitch, camber or chord length, which
is at variance with the theory that the frequency of discrets
noise corresponds to the blade passing frequency end its
harmonics. The relations between the magnitude of the
devistion of the blading parameter from a design velue end
the induced sound pressure level of discrete tone and the
resuited change of fluid dynamic characteristics of the fen
are examined.

81-227

Combined Effects of Periodic and Stochastic Losds
on the Fatigue of Wind Turbine Parts, Part 6

A. Raab

Structures Dept., Aeronautical Res. Inst. of Sweden,
Stockholm, Sweden, Rept. No. FFA-AU-1499.Pt-6,
60 pp (Oct 1979)

N80-28732

Koy Words: Wind turbines, Fatigue {ife, Periodic excitation,
Stochastic processes

Selected topics on simulstion of turbulence and fatigue
evalustion of wind turbines are presented. The importance
of correct application of rendom loads snd the mathematical
description of nonstationary processes are discuesed. The two
point crom spectrs of turbulence, with regerd to sheer flow
in the boundery layer of the earth and to the inciination of
wind gusts, is determined.
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RECIPROCATING MACHINES

81-228

Primary Noise Abatemens o Contrifugal Pumps

D. Florjancic, W. Schoftfier, and H. Zogg

Sulzer Weise GbmH, Bruchsal, Sulzer Technical
Review, 62 (1), pp 24-26 (1980) 2 tigs

Key Words: Pumps, Centrifugsl pumps, Noise reduction

Investigstions into the reduction of the sound pressure level
on centrifugsl pumps are reported. Primary noise sbatement
is believed t0 be possible without significantly increasing the
production and operating costs.

81-229

Investigation of Several Influences on the Dynamic
Performance of Medium-Speed Marine Diesel Engines,
Part 1: Calculstion Model (Untersuchung einzelner
Einflisse suf das imstationire Betricboverhalten
mittelschnellaufender Schiffsdiesehnotoren, Ted 1:
Berechnungsverfahren)

P. Boy

Am Stockener Bach 7A, D-3000 Hannover 21, MTZ
Motortech, Z,, 41 {9), pp 343-348 (Sept 1980) 8 figs,
18 refs

Key Words: Marine engines, Diesel engines, Dynamic re-
sponse, Mathematical models

The poor dynamic response of medium-speed Diess) engines
with incressing turbocharging partislly leads to an evident
deterioration of the maneuversbility of marine propulsion
engines. Influence of different factors on the dynamic
response of turbocharged engines snd the remedisl mes-
sures for scceleration snd maneuvering cepeblility is investi-
gated.

POWER TRANSMISSION SYSTEMS

81-230

Mathematicsl Modelling and Nonlinear Dynamics of
a Class of Homokinetic Systems

N. Bellomo and A.P, Orsi

Inst, of Meccanica Razionale and Inst. of Matematica,

Corso Duca degli Abruzzi 24, 10125 Torino, ltaly,
Mech. Mach. Theory, 15 (5), pp 371383 (1980)
5 figs, 2 tables, 15 refs

Koy Words: Power trenamission syseems, Nonlineer snalysis
{theories}

The dynamics of 8 perticuler tranamission system constituted
by two sliding and rotsting slements connectad by a constant
velocity joint is snalyzed. A mathematical model is proposed
for the simulstion of the system snd the dynamics of the sys-
tom is studied on the basis of the madel.

METAL WORKING AND FORMING
{Also see No. 319)

81-231

“Chatter-Proof” Overhang Boring Bars ~ Stability
Criteria and Design Procedure for a New Type of
Damped Boring Bar

R.W. New and Y. H.J. Au

Brunel Univ,, Uxbridge, Middlesex, UK, J. Mech,
Des., Trans. ASME, 102 (3), pp 611618 (July 1980)
11 figs, 5 refs

Key Words: Machine tools, Chatter, Vibration demping

Vibration problems sncountered when using overhung boring
bars to profile bore high duty alloy workpieces is reviewed.
It is shown how dynamic instability can be successfully
represented by s seif<induction term and incorporsted in
the equations of motion for an anslog of a boring ber. New
informetion of the mechanism of operation of 8 Lanchester
damper is reported.

81-232

Modem Methods for Calculation of the Static and
Dynamic Performance of Machine Tools (Modeme
Verfahren sur Berechnung des statischen und dynaso-
ischen Verhaltens von Werkveugmaschinen)

H. Pilz, R. Nollau, CWolf, and O, Wasner
Forschungszentrum des Werkzeugmaschinenbaus Karl-
Marx-Stadt, Maschinenbautechnik, 29 (3), pp 128-
132 (1980) 10 figs, 10 refs

(in German)

Key Words: Machine tools, Computer programs, Optimiza-
tion, Chatter
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Seversl computer programs based on finite element technique
for the calculation of the dynamic properties of machine
tools sre described, as well s methods for the modeling snd
the determination of chatter limits.

ELECTROMECHANICAL SYSTEMS
{Also see No. 213)

81.233

Dynamic Testing of the Roadway Powered Electric
Vehicle (RPEV) System

D.D. Davis, C.W. Dease, R.l. Wallace, and C.E. Walter
Lawrence Livermore Lab., California Univ., Liver-
more, CA, Rept. No. CONF-800523-2, 17 pp (Feb
27, 1980)

UCRL-83662

Key Words: Electric vehicles, Dynamic tests, Test facilities

Practicality of the Roadway Powered Electric Vehicle (RP-
EV) System under dynamic operating conditions is exam-
ined. Descriptions of the dynamic test facility, the stetus of
RPEV component snd test system deveiopment, dynamic
test plans, snd results of the static prototype tests previously
conducted are presented.

MATERIALS HANDLING EQUIPMENT

81-234

An Experimental Investigation of the Vibration of
Toothed Belts

J.N. Fawcett and J.S. Burdess

Univ. of Newcastle Upon Tyne, UK, ASME Paper No,
80-C2/DET94

Key Words: Beits imoving), Naturs) frequencies

Values of natursl frequencies for 8 stationary beit celculsted
using simple theory sre compered with experimentally meas-
sured frequency response curves. The typical nondinesr
behavior obssrved experimentslly shows that the simple
theory is insdequate for predicting the dynsmic behavior of
the beit.

81-235

The Effect of Play and Elasticity on the Transfer
Function of Connmecting Mechamioms of a Warp
Knitting Loom (Einfluss von Spiel uad Elastivitat
auf die Ubertragungsfusktion der Koppelgetriebe
einer Kettenwirkmaschine)

M. Hertzsch

VEB Wirkmaschinenbau Limbach-Oberfrohna, East
Germany, Maschinenbautechnik, 29 (4), pp 182-186
(1980) 8 figs, 11 refs

Key Words: Textile looms, Stiffness

Experimentsl investigstions and the results obtsined by
means of the PS KOGEOP computer program show that the
play and elasticity of linkages of the drives of & warp knitting
foom have » pronounced sffect on its performence. Reduc-
tion of plasy end an increase in the stiffness of the linkages,
swpecislly st the support points, incressss its performance
and provides a basis for further dynemic snalysis of the
system,

STRUCTURAL SYSTEMS

BRIDGES

81-236

Fatigue of Curved Steel Bridge Elements: Fatigue
Tests of Curved Box Girders

J.H. Daniels and R.P, Batcheler

Fritz Engrg. Lab., Lehigh Univ,, Bethiehem, PA,
Rept. No. FEL-398.4, FHWA-RD-79-134, 136 pp
{Apr 1980)

PB80-187511

Key Words: Bridges, Girders, Box beams, Fatigue tests, Steel

Eight types of weided detsils were selected for placement
on three fuli-ecele curved stesl box girders. The fatigue
behavior of the weided details was monitored while sub-
jecting the box girders to approximately two million con-
stant amplitude foad cycies. Primary fatigue crack growth
due to the longitudinel normel stress rangss caused by
bending end warping torsion wes observed. Secondery
fatigue creck growth waes also observed.




81.237

Fatigue of Curved Steel Bridge Elements: Fatigue
Tests of Curved Plate Girder Assemblics

J.H. Daniels and W.C. Herbein

Fritz Engrg. Lab., Lehigh Univ., Bethlehem, PA,
Rept. No. FEL-398.3, FHWA-RD-79-133, 154 pp
{Apr 1980)

PB80-187503

Key Words: Bridges, Plates, Girders, Fatigue tests, Steel

Research on the fatigue behavior of horizontally curved,
steel bridge elements was conducted. The investigstion was
centered on the effect of welded details on curved girder
fatigue strength. Fatigue tests of five fullecale curved piate
girder sssambiies are reported.

81.238

Fatigue of Curved Steel Bridge Elements: Stress
Conceatration, Stress Range Gradient, and Principal
Stress Effects on Fatigue Life

N. Zettlemoyer, J.W. Fisher, and J.H. Daniels

Fritz Engrg. Lab., Lehigh Univ., Bethlehem, PA,
Rept. No. FEL-398.2, FHWA-RD-79-132, 94 pp
(Apr 1980)

PBB0-187495

Key Words: Bridges, Steel, Fatigue life

Ressarch on the fatigue behavior of horizontally curved,
steel bridge elements is conducted. Among the various tasks
of this project is the snalytical prediction of fatigue life.
Within the prediction process is the considerstion of stress
range gradient across the girder flanges. Attention is directed
to the effect of principal stress in a flange as compared to
normal stress due to bending and werping.

BUILDINGS

81-239

Seismic Safety Margins Research Program (Phase 1).

Projoct IV, Structural Building Response; Structural
Response Review

JJ. Healey, S.T. Wu, and M, Murga

Ebasco Services, Inc., NY, 181 pp (Feb 1980)

UCRL-15185

Key Words: Buildings, Seismic response, Nucissr power
plants

Current methods snd data pertsining to seismic response
calcuistions are reviewed end summarized. This masteriel
forms one component in the development of the oversil
computationsl methodology involving state of the art compu-
tations including explicit considerstion of uncertasinty snd
simed at ultimately deriving estimatss of the probability of
radiocactive relesses due to seismic effects on nucliear power
plant facilities.

81-240
On Seimmic Resistant Design of Steel Diagonal Brac-
ings

L. Chaiyung and T, Weiming
First Ministry of Machine Bldg,, Beijing, Peoples
Republic of China, ASME Paper No. 80-C2/PVP-83

Key Words: Braces, Buildings, Towers, Seismic design

This paper suggests that two types of steel diagonal bracing
may be incorporsted into the seismic resistant design of
various vessel supports and framed towers. The interior
moment resisting frame, due to the high ductility of mild

- steel, con be utilized to sbsorb vibrational energy during

severe earthquakes. A practicsl computstionsl method is
derived snd the restoring force cheracteristics of such dieg-
onal bracing are presented.

81-241

Reducing Building Failures During Earthquakes

H.J. Degenkolb

H.J. Degenkolb & Assoc., San Francisco, CA, Civ.
Engr., NY, pp 56-69 (Aug 1980) 2 figs

Key Words: Buildings, Ssismic design

Common building design and structurel errors that result in
unnecessery building fallures during earthquakes are investi-
geted,

81.242

Mutual Pounding of Adjacemt Structwres During
Earthquakes

J.P. Wolf and P.E. Skrikerud
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Electrowatt Engrg. Services Ltd., CH-8022 Zurich,
Switzerland, Nucl. Engr. Des., 57 (2), pp 263-275
(May 1980) 31 figs, 3 tables, 17 refs

Key Words: Buildings, Nuclesr power plants, Seismic excits-
tion, Earthquake response

The seismic responss of » structure which, in addition to
earthquake loading, is subjected to the impact force resuiting
from pounding by an adjacent building, is determined. Sim-
ple models are used to exsmine the cheracteristics of the
pounding phenomenon and psrametric studies, varying the
structursl parameters, sre performed both for steadystate
snd transient excitstions.

81-243

Method for the Estimation of the Probability of
Damage Due to Earthquakes

M.AH.G. Alderson

Safety and Reliability Directorate Culcheth, UKAEA
Risley Nuclear Power Development Establishment,
Culcheth, UK, 40 pp (July 1979)

SRD-R-135

Key Words: Buildings, Earthquake demags, Damage predic-
tion, Probability theory, Pipelines, Equipment response

Awsilgble informstion on seismicity within the United
Kingdom is combined with building dsmage data from the
United States to produce a method of estimating the prob-
ability of damage to structures due to the occurrence of
ssrthquakes. The anslysis is based on the use of site intensity
as the major demege producing psrameter. Data for struc-
tural, pipework and equipment items are assumed and the
overall probability of demage ceiculated as a function of the
design tevel.

81-244

Frequency Domain ldentification of Structursl
Models from Earthquake Records

G.H. McVerry

Earthquake Engrg. Res, Lab,, California inst. of
Tech., Pasadena, CA, Rept. No. EERL-79-02, NSF/
RA-790437, 224 pp (Oct 1979)

PB80-184301

Key Words: Buildings, Esrthquske response, Parameter
identification technique, Frequency domsin method

The usefulness of simple linesr mathematical models for
representing the behavior of tall buildings during serthquake
response is investigated for a varisty of structures over a
range of motions including the onset of structural demage.
The linear modeis which best reproduce the messured re-
sponse of the structures sre determined from the recorded
esrthquake motions. A method is developed to identify @
single linear model sppropriste for the entire response, or
to approximete the nonlinear behavior exhibited by struc-
tures with a series of modeis optimal for ditferent segments
of the response.

81.245

Noise Control in Music Teaching Facilities

D.L. Kiepper, W.J. ‘Cavanaugh, and L.G. Marshall
Klepper Marshall & King Associates, Ltd., 96 Harlem
Ave., White Plains, NY 10603, Noise Control Engr.,
15 (2), pp 71-79 (Sept/Oct 1980) 8 tigs, 15 refs

Key Words: Buildings, Noise reduction

Guidelines for achieving sstisfactory noise contro! solutions
in music educstion facilities are outlined. Sound isolstion
between critical spaces and sirhandling system noise control
are described.

81-246

A Versatile Panel Element for the Analysis of Shear
Wall Structures

0.A. Pekau and H.P. Huttelmaier

Dept. of Civil Engrg.,, Concordia Univ,, 1455 de
Maisonneuve B.sd., W., Montreal, P.Q., Canada H3G
1M8, Computers Struc,, 42 (3), pp 349-359 (Sept
1980) 12 figs, 5 tables, 11 refs

Key Words: Buildings, Walls, Panels, Box type structures,
Finite element technique

A penel slement substructure is developed, defined in terms
of boundery node arrangement and intended for use in
officient static and dynamic snalysis of shear wall and box-
type structures. The panel substructuring scheme is described
a8 8 multidevel super finite element technique besed on a
series Of static condensations. Severs! numericel sxemples
sre presented to demonstrate the versatility and accurecy
of the panel slements when used for either static or dynamic
anelysis.




81.247

Primting Press Automation and Noise Control

K. Lundin

IFM Akustikbyran AB, Warfvinges vag 26, S-11251
Stockholm, Sweden, Noise Control Engr., 15 (2),
pp 65-69 (Sept/Oct 1980) 9 figs

Key Words: Industrial facilities, Presses, Printing, Noise
reduction

A graphicel calculstion procedure for comparison of the
two principsl methods for reducing hearing damage risks
in newspaper printing plants is outlined.

TOWERS
{Also see No. 251)

81.248

Ascignic Design of Towers, Tanks and Fumaces
X. Zhongquan

Ministry of Petroleum Industry, People’s Republic
of China, ASME Paper No. 80-C2/PVP-87

Key Words: Towers, Tanks (contasiners), Seismic design

The damage to towers, tanks, and industrial furnaces during
earthquakes in China is described snd cause of the damage is
anslyzed.

81.249

Effect of Dynamic Forces Upon the Carrying Metal
Coastruction of Tower-Type Slewing Building Cranes
(Gtinok dynamick§ch sl na nomu ocel'ovéi kon-
Wrukeiu pri veZovychotodnych stavebnych Feriavoch)
J. Ko¥bbek .
Vysoké Skola dopravna a spojov, 010 01 Zilina,
Czechoslovekia, Strojnicky Easopis,gl {3), pp 375-
381 (1980) 4 figs, 6 refs

(In Stovak)

Key Words: Cranes (haists), Construction equipment, Towers

Seversl methods for the calculstion of the effect of the
fluctustion of stress distribution on various tower crane
structursl elements are presented.

FOUNDATIONS
(Also see Nos. 220, 468)

81-250

Dynamic Axisymumetric Soil Model for a Flexible
Ring Footing

0.M. El-Shafee and P,L. Gould

Dept. of Civil Engrg., Washington Univ., St. Louis,
MO 63130, Intl. J. Earthquake Engr. Struc. Dynam.,
8 (5), pp 479498 (Sept/Oct 1980) 16 figs, 15 refs

Key Words: Footings, Finite element technique, Seismic
sxcitation

A finite element model is deveioped to snalyze fiexible
concentric ring footings under seismic losding. The model
consists of isoparametric solid rotstional elements with an
energy transmitting boundary.

81-251

Influence of Geometry and of the Constitutive Law
of the Supporting Columns on the Seismic Response
of a Hyperbolic Cooling Tower

J.P. Wolf and P.E. Skrikerud

Electrowatt Engrg, Services, Ltd., Zurich, Switzer-
land, Intl. J. Earthquake Engr. Struc. Dynam., 8
(5), pp 415437 (Sept/Oct 1980) 27 figs, 1 table,
13 refs

Key Words: Columns, Supports, Cooling towers, Seismic
response, Geometric effects, Constitutive equations

Supporting columns snd their foundation influence a cooling
tower’s ssismic response decisively while representing the
most vuinersble part of the structure. To determine the
optimum seismic design, the influence of the geometry of
the columns is investigated psrametricslly. The constitutive
laws of the concrete sand of the reinforcement steel in the
columns as well as slipping and lift-otf of the foundations
are incorporated into a nondinear analysis.

daith

81-252

Vibrations of the Elastic Half-Space Due to Vertical
Surface Loads

U. HolzIShner

Bundesanstalt fur Materialprifung, Berlin, W. Ger-
many, Intl. J. Earthquake Engr, Struc, Dynam,, 8 (5),
pp 405414 (Sept/Oct 1980) 9 figs, 7 refs




Key Words: Interaction: soilstructure, Periodic responss,
Elastic haifspace, Elastic properties

The displacements of the surface of the homogeneous elastic
half-epace subjected to & vertical concentrated (oad acting at
the surface are caiculated. The solution for the concentrated
load cen be used to calculate displacements due to distrib-
uted loads economically and with high accuracy.

81-253

Soil-Foundation Interaction and Differential Ground
Motions

G.N. Bycroft

U.S. Geological Survey, Menio Park, CA, Intl. J.
Earthquake Engr. Struc. Dynam., 8 (5), pp 397404
{Sept/Oct 1980} 7 figs, 8 refs

Key Words: Interaction: soil structure, Foundations, Seismic
design, Nuclear power plants, Dams, Bridges, Pipelines

A general method is developed for determining the motion
of 8 large rigid mat foundation subjected to traveling surface
waves and observations are made on the relstive displace-
ments of individual foundations and their importance in
bridge failure.

UNDERGROUND STRUCTURES

81-254

Earthquake Damage to Underground Facilities

H.R. Pratt, D.E. Stephenson, G. Zandt, M. Bouchon,
and W.A, Hustrulid

Terra Tek, Inc., Salt Lake City, UT, Rept. No. CONF-
800603-1, 48 pp {1980}

DP-MS-78-92

Key Words: Underground structures, Earthquake damage,
Damage prediction

In order to assess the seismic risk for an underground fecility,
s dosta base was esta:i'shed end snslyzed to evaluate the
potential for seismic disturbence. To evsiuste potential
displacements due to seismic sffects of block motions along
pre-existing or induced fractures, the displacement fields
surrounding two types of faults were investigated,

81-255
Effects of Seimmic Wave Propagation Upoa Buried

M.J. O'Rourke, G. Castro, and N. Centola

Dept. of Civil Engrg., Rensselaer Polytechnic Inst.,
Troy, NY, Intl. J. Earthquake Engr. Struc, Dynam.,
8 (5), pp 455467 (Sept/Oct 1980) 4 figs, 4 tables,
26 refs

Key Words: Underground structures, Pipelines, Seismic
waves, Wave propagstion

The behavior of long straight buried pipslines subjected to
seismic wave propagastion is investigated. Well-known re-
lationships for determining upper bounds for the axisl strain
and curvature in the pipeline ss well s relationships for
relative displacement and rotation at the pipeline joints are
discussed.

HARBORS AND DAMS
(See No. 479)

CONSTRUCTION EQUIPMENT
{Also see No. 249)

81-256

Dynamic Response of the Bridge Girders of E.O.T.
Cranes Due to Dissimilar Rail ) oints

V.V, Satyanarayana, D.P. Ghosh, and J.S. Rao

Mech, Engrg. M.I.T.S., Gwalior, india, Mech. Mach.
Theory, 15 (5), pp 385-395 (1980) 8 figs, 6 refs

Key Words: Cranes (hoists), Bridges, Girders, Railroad
tracks

Considering the bridge girder as a beam of constant flexural
rigidity, the effects of dissimilar type of joints occurring
simuitaneously are studied by considering them ss support
excitation functions acting on either side of the bridge girder.

PRESSURE VESSELS
{Also see Nos. 265, 444, 447)

81-257

A Semi-Analytical Method for Aseismic Design of
Cylindrical Vessels

L. Chaiyung




Design Inst., People’s Rep. of China, ASME Paper No.
80-C2/PVP-86

Key Words: Pressure vessels, Seismic response

A semi-anslytical method for stress snalysis of cylindrical
vessels subjected to lateral snd vertical earthquake actions
is pressnted. The basic step in the method is the choice of
a trisl solution which, becsuse of the presence of undeter-
mined parameters, actually represents a whole family of
possible spproximations.

81-258

Fatigue of Weldments in Nuclear Pressure Vessels
and Piping

M.K. Booker, B.L.P. Booker, H.B. Meieran, and J.
Heuschkel

Metals and Ceramics Div., Oak Ridge National Lab.,
TN, Rept. No. NUREG-CR-1351; NRNL/NUREG-64,
94 pp (Mar 1980)

N80-25706

Key Words: Piping systems, Pressure vessels, Welded joints,
Nuciear reactor components, Fatigue life

Avsilable information on fatigue of weldments relevant to
nuclear pressure vessels and piping was reviewed and deter-
mined changes in the current design rules sppear to be
dictated by the sveilable information. information was ob-
tained and summarized and stored in a computerized data
management system to facilitate correlation of facts and
development of conclusion.

81-259

Seismic Transient Analysis of a Containment Vessel
with Penetrations

H.J. Dahlke and E.O. Weiner

Waestinghouse Hanford Co., Richland, WA, ASME
Paper No. 80-C2/PVP-81

Key Words: Containment structures, Shells, Seismic response

A linear trensient snalysis of a contsinment vessel was con-
ducted to justify the load levels used for the seismic qualifica-
tion testing of the heating and ventilstion velve operstors.
Motions considered sre horizontal, rocking snd verticel input
to the base, and the solution is carried out by direct integrs-
tion.

POWER PLANTS
(Also see Nos. 239, 242, 258, 344, 345, 346, 347, 365,
360, 372, 394, 3099, 400, 444, 468)

81-260

Probabilistic Seimmic Safety Study of am Existing
Nuclear Power Plant

R.P. Kennedy, C.A. Cornell, R.D. Campbeil, S.
Kaplan, and H.F, Perla

Structural Mechanics Associates, Inc., Newport
Beach, CA 92660, Nucl. Engr. Des., 59 (2), pp 315-
338 (Aug 1980) 7 figs, 7 tabics, 21 refs

Key Words: Nuclear power plants, Easrthquake response,
Seismic response, Probability theory

This study was conducted as part of an overall ssfety study
of the Oyster Creek nuclear power piant. The sarthquaske
hazard was considered as sn initisting event that could
result in radioactive release from the site as 8 result of core
melt. The probability of esrthquake initisted releases were
compaered with the probability of releases due to other
initiating events.

81-261

Seismic Analysis of the JT-60, (1). Analysis Method
and Eigenvalue Analysis

H. Takatsu, M. Shimizu, M. Okumura, and M. Kawa-
kami

Japan Atomic Energy Res. Inst,, Tokyo, Japan, 159
pp (Mar 1979)

JAERI-M-8155

(In Japanese)

Key Words: Nuclesr reactor components, Equipment re-
sponse, Seismic analysis, Seismic design

Seismic analysis of a tokamak machine was cerried out in
order to confirm machine integrity in earthquakes in con-
nection with any aseismic design changes. Described are an
anslysis method newly developed for seismic anslysis of JT-
60 and the results of eigenvalue analysis of the machine.

81-262
The Effect of Parameters of Construction and Flow-
ing Medium on the Dynamics on the Fuel Rod (Viiv
parametrd konstrukce a protéksjictho média na
dynamiku palivového prutu)

S. Konstantinidis and P. Rejf




sv({iss, National Res. Inst. for Machine Design, 250
97 Praha 9-Bechovice, Czechoslovakia, Strojnicky

is,_§l {3), pp 331-341 (1980) 14 figs, 9 refs
{In Czech)

Koy Words: Nuclear fust slements, Fluidinduced excitation

The effect of changing parsmeters of construction and
madium flowing through a fuel siesment on the dynamics on
the fuel rod is reported.

81.263

A Boundary Integral Method for Description of Fluid
Interaction with Complex Three-Dinensional Struc-
tures

R. Krieg, B. Goller, and G, Hailfinger

Institut fur Reaktorentwicklung, Fed. Rep, of Ger-
many, ASME Paper No, 80-C2/PVP-113

Key Words: Intersction: structure-fluid, Nuclear reactor
componants

A boundary integral method he: been developed for highly
transient potentisl flow problems with any three-dimensional
geometry including walls wetted on both sides as well as free
fluid surfaces. The applicability of the method is shown by
three examples.

81-264

Comparison of Lagrangian, Eulerian and Arbitrary
Lagrangian-Eulerian Methods for HCDA Analysis
Involving Fluid-Structure Interaction

Y.W. Chang and J. Gvildys

Argonne National Lab., Argonne, {L, ASME Paper
No. 80-C2/PVP-96

Key Words: Interaction: structure-fluid, Nuclear reactor
components

An svalustion of Lagrangian, Eulerian and Lagrangisn-Euleri-
on meshes is presented. The emphaals is on the spplicability
of the method in snalyzing fiuid-structure interaction prob-
lems in HCDA snalysis.

81265

Operstion of s High Temperature Pressurized Water
Fatigue Crack Growth System

W.H. Cullen, R.E. Taylor, and H.E. Watson
Naval Res. Lab., Washington, D.C., Closed Loop,
10 {2), pp 3-14 (Oct 1980) 17 figs, 4 refs

Key Words: Fatigue life, Crack propegstion, Nucieer resctor
componsnts, Pressure vessels

in the normal course of operstion of light water nuclear
reactors, fluctusting water pressures, thermal stressss, me-
chanicsl vibrations snd certain transients give rise to varying
stress levels which could lead to measuresble fatigus crack
growth. As a result, determination of fatigus crack growth
rates in pressure vessel and piping materials becomes an
especislly important component of reector safety studies.
Cslculstion of the in-ssrvice growth of some defect, and thus
the total useful life of 8 PVP component, requires, ss input,
confident knowledge of the fatigue crack growth retes in sn
environment which simuistes the wster reactor coolent.

81-266

Modelling the WWER-Type Reactor Dynamics Using
a Hybrid Computer. Part 2

J. Rubek

Vyzkumny Ustav Energeticky, Prague, Czechoslo-
vakia, 161 pp

INIS-mf-5318

{In Czech)

Key Words: Mathematical models, Nuclesr power plents,
Nuciear reactor components

Results of modeling dynamic properties by s hybrid com-
puter of the steam generator of 8 WWER type reactor power
plant are given, A model was developed of the dynamics of
8 horizontal and 8 vertical steam generstor. The dynamic
properties were studied in » wide rengs of output changes;
the effect was also studied of steamn pressure in the generstor
evaporating zone.

81.267

Seismic Behavior of Reinforced Concrete Structures:
Nonlinear Calculation and Experimental Verification
J. Gauvain, A. Hoffmann, C. Jeandidier, and M.
Livolant

Dept. des Etudes Mecaniques et Thermiques, CEA
Centre d’Etudes Nucleaires de Saclay, Gifsur-Yvette,
France, Rept. No. CONF-7806167-2, 23 pp (1978}
CEA-CONF-4382




Ll

Key Words: Beams, Reinforced concrete, Buildings, Nuclear
power plants, Seismic response

This study presents the tests of » reinforced concrete beam.
Static and dynamic experiments! tests on # shaking table
heve been carried out and 8 model reasonsbly accurate hes
been established snd checked an the test results.

81-268

Hydroelastic Model of PWR Reactor Intemals SAF-
RAN 1 . Vglidation of a Vibration Calculation
Method

A. Epstein, R.J. Gibert, F. Jeanpierre, M. Livolant,
and R. Assedo

Dept. des Etudes Mecaniques et Thermiques, CEA
Centre d’Etudes Nucleaires de Saclay, Gifsur-Yvette,
France, Rept. No. CONF-7595894, 10 pp (1978}
CEA-CONF-4372

Key Words: Nuclesr reactor components, Computer pro-
grams

The SAFRAN 1 test {oop consists of 8 hydroelastic similitude
of 8 1/8 scale model of a 3400p PWR. Vibrations of the main
internals and pressure fluctustions in water thin sections
between vessel and internals, and in inlet and outiet pipes, are
messured.

81-269

Two-Dimeasional Method of Characteristics for
Fluid-Structure Interactions

K. Takeuchi and A.C. Spencer

Wastinghouse Electric Corp., Pittsburgh, PA, ASME
Paper No. 80-C2/PVP-114

Key Words: Computer programs, Interaction: structure-fluid,
Nuclear reactor components

During a loss of coolant, the fluid-structure intersctions in a
PWR downcomer annuius due to the relative motion of the
core barrel snd the pressure vessel are important in calculs-
tion of the hydraulic force exerted on the reactor structure.
In order to deal with this problem, the sffect of structursi
motion is incorporated in CHARM, s twodimensional
method of cheracteristic code, modified with an additional
corrector ceicuistion. This corrector method is intended to
improve the fluid flow distribution st every time step,

81-270

Dynamic Model Verification Studies for the Themmal
Response of the Fort St. Vrain HTGR Core

S.J. Ball

Qak Ridge National Lab., TN, 16 pp (1980)
CONF-800332-3

Key Words: Mathematicsl models, Nuciesr resctors

The safety ressarch progrem for high<temperature gescooled
reactors is directed primarily at addressing licensing questions
on the Fort St. Vrain reactor nesr Denver, CO. An important
part of the program is to meke use of experiments! dets
from the reactor to at least partislly verify the dynamic
simulations that sre used to predict the effects of postulated
accident sequences. Comparisons were maede of predictions
with data from four different resctor scram {(trip) events
from operating power levels between 30 and 50%. An optimi-
zstion program was used to rationalize the differences
between predictions snd messurements.

OFF-SHORE STRUCTURES

81-271

Dynamic Response of a Double Articulated Offshore
Loading Structure to Noncollinear Waves and Curreat
R.K. Jain and C.L. Kirk

Vickers Offshore Ltd., Barrow-in-Furness, UK, ASME
Paper No. 80-Pet-56

Key Words: Offshore structures, Water waves

The dynamic responss of s double articulated offshore
loading structure to noncollinesr waves and 8 steady current
is studied for various waves and varying current directions.
The governing equations of motion are derived by the La-
grange method where the wave and current forces sre com-
puted by a modified form of Morrison’s equation which
takes account of the relstive motion of the water particles
with respect to the oscillating structure.

VEHICLE SYSTEMS

GROUND VEHICLES

81-272
Techniques for Meamrement of Wheel-Rail Forces
D.R. Ahlbeck and H.D. Harrison
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Battelle, Columbus Labs., 505 King Ave., Columbus,
OH 43201, Shock Vib. Dig.,__@(lO), pp 3141 (Oct
1980) 5 figs, 3 tables, 23 refs

Key Words: intersction: rail-wheel, Measurement techniques

The basic phenomena of whesl/rail losds are examined
briefly, the historical development of force meassurement
techniques is reviewed, and the current stateoftheert in
measuremant techniques is summarized.

81-273

Impact of the Noalinear Connection Torque Between
Truck and Car-Body on the Transversal Stability of a
Railway-Car

J. Richard and R. Joly

Institut Universitaire de Technologie, Cachar, France,
J. Mech, Des., Trans. ASME, 102 (3), pp 603610
{July 1980) 13 figs, 8 refs

Key Words: Railrosd cars, Hunting motion

The dynamic behavior of » high speed free truck running on

an aligned track under optimal geometric conditions is
shown,

81-274

Measurements of Wheel/Rail Loads oa Class 5 Track
D.R. Ahibeck, M.R. Johnson, H.D. Harrison, and J.M.
Tuten

Battelle Columbus Labs., Columbus, OH, Rept. No.
FRA/ORD-80/19, DOT-TSC-FRA-80-6, 294 pp (Feb
1980)

PB80-196868

Key Words: Interaction: rail-whes!, Messurement techniques

Messursments sre made on two tangsnt test sections snd a
curved test section to characterize the wheei/rsil load envir-
onment on Cless 5 track. Deta obtsined from these messure-
ments is presented and a description of the wayside and
vehicls-borne instrumentation, the experiment design end
operstion, end the deta reduction snd snalysis approach
smployed is given. Statistical summaeries of the load environ-
ments are presented.

81-275

Response of Vehicle Accelorsting over Random
Profile

D.B. Macvean

Dept. of Mech. Engrg., Univ. of Glasgow, Glasgow
G12 8QQ, UK, Ing. Arch., 49 (5/6), pp 376380
(1980) 3 figs, 8 refs

Key Words: Ground vehicles, Intersction: wehicle-terrain,
Road roughness

Certain aspects of the complex dependence on parsmeters of
the non-ststionary random response of a simple model of 8
vehicle to road roughness sre investigated numerically. Al-
though the method is applicable to an erbitrarily verying
traversal velocity, sttention has been restricted to uniformly
accelerated motion.

81-276

An Active and Passive Steering Controller Study of
Rubber-Tired Automated Guideway Tramsit Vehicles
Y.K. Kwak and C.C. Smith

Dept. of Ordinance Engrg., Korea Military Academy,
Seou!, Korea 713-55, J. Dyn, Syst., Meas. and Con-
trol, Trans. ASME, 102 (3), pp 168-173 (Sept 1980)
4 figs, 1 table, 11 refs

Key Words: Automated transportstion systems, Steering
gear, Surface roughness

A comparstive study of an active and passive steering con-
troller of s rubber4ired vehicle sxcited by random guideway
irreguiarities is discusesd. The thirteen-degree-of-freedom
vehicle model, which was previously developed for pessively
stesred rubbertired AGT vshicles, is modified to facilitete
the coupling of the wvehicle to an active steering controller.
Vehicle performance with the active steering controlier, e
well as the passive one, is sveluated in terms of root mean
square values of the system outputs of interest.

81.277

Development and Performance of Passive Restraint
Systems

W. Rosenau

Volkswagonwerk AG, Wolfsburg, W. Germany, Intl.
J. Vehicle Des., 1 (4), pp 328-338 (Sept 1980) 15
figs, 3 refs
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Key Words: Sefety restraint systems, Automobile sest beits,
Coltision resserch (sutomotive)

The Volkswagen Automstic Restraint system is described.
The system is composed of 8 t0rs0 beit with e dusl sensitive
sutomatic locking retractor, deformable knesbolstsr, sest
and seat be't anchorags. The results of sccident simulation
te8ts carried out using a veriety of fixed snd sngled collision
berriers ere pressnted.

SHIPS
(Also sse No. 404)

81.278

Ship Vibrations in Random Seas

Y. Chen

Dept. of Naval Architecture, National Taiwan Univ,,
Taipei, Taiwan, ROC, J. Ship Res., 24 (3), pp 156-
169 (Sept 1980) 14 figs, 2 tables, 44 refs

Koy Words: Ships, Water waves

A genersl analysis of ship dynamics in random seas is pre-
sented. The enslysis covers the stesdy-state wave-induced
response and the transientstate slem-induced (whipping)
response.

81.279

Surfsce Effect Ship Heave Control Using a Linear
Regulator Design

D.H. Everett

Naval Postgraduate School, Monterey, CA, 107 pp
{Mar 1980)

AD-A085 041/2

Key Words: Ships, Hydrofoil creft, Heaving

A control system was designed to sttenuate vertical accelers-
tions for the XR-3 ceptured air bubble type surface effect
ship using lineer regulator techniques applied to the simpli-
fied nonlinesr equations of motion.

81-280
Vibrations of Marine Riger Systems
P.7.D. Spanos and T.W. Chen

The Univ, of Texas, Austin, TX, ASME Paper No.
80-Pet-69

Key Words: Marine risers, Water waves

A discrete muliti-degres-of-freedom model is used to study
the dynamic response of marine rissr systems to iosds gener-
ated by sea waves snd currents. A linesrization scheme is
used to determine an approximate solution for the system
response. A variety of studies regarding the effects of system
snd environmental paremeters on the maximum bending
stress and the maximum bottom angle sre presented.

AIRCRAFT
(Als0 see No. 310)

81-281

Discrete Frequency Noise Reduction Modeling for
Application to Fanjet Engines

S. Fieeter

School of Mech. Engrg., Purdue Univ., West Lafay-
ette, IN 47907, J. Acoust. Soc. Amer., 68 (3), pp
957-965 (Sept 1980) 6 figs, 15 refs

Key Words: Engine noise, Jet engines, Noise reduction,
Interaction: rotor-stator

A model for the generation of discrete frequency noise due
to rotorstator interactions in a fanjet engine {s examined to
ascertain its relevance to noise reduction studies. Predictions
are obtained for the noise reduction between s bese fan stage
ond one redesigned to achieve reduced discrete frequency
noise utilizing response functions corresponding to incom-
pressible fiow isoleted sirfoil transverse snd longitudinel
gust analyses as well ss incompressible and compressible fist
piate sirfoil cascade transverse gust anslyses.

81-282

Research: Aircraft Noise Reduction in France
M. Pianko

NASA, Washington, D.C., Rept. No. NASA-TM- i
75832, 17 pp (June 1980), Engl. transl. from Voies-

Aviation Civile (France), pp 31-34 {1979)

N80-29133

Key Words: Aircraft noise, Noise reduction

In 1967 the French ssronsutics industry bagen extensive
ressarch in the field of noiss sbetement. Substantiel progres
is shown for both supersonic end subsonic trangports as well
as for halicopters.




81-283

Helicoidal Surface Theory for Harmonic Noise of
Propellers in the Far Field

D.B. Hanson

Hamilton Standard Div., United Technologies Corp.,
Windsor Locks, CT, AlAA J., 18 (10), pp 1213-1220
{Oct 1980) 8 figs, 14 refs

Key Words: Aircraft noise, Propeller noise, Helicoidel mem-
branes, Noise generation

The acoustic analogy is used to derive far-field radiation
equations for high-epesd propellers in flight vis 8 helicoidsl
surface representation of the blades. The frequency domain
results clarify the role of acoustic noncompactness; i.e.,
noise cancellstion due to finite chard and span effects. The
analysis extends, unifies, and refines the theories of severs!
previous workers.

81-284

Analytical Design and Evalustion of an Active Con-
trol System for Helicopter Vibration Reduction and
Gust Response Alleviation

R.B. Taylor, P.E. Zwicke, P. Gold, and W. Miao
United Technologies Res. Ctr., East Hartford, CT,
Rept. No. NASA-CR-152377, 165 pp (July 1980)
N80-28369

Key Words: Helicopter vibration, Active controi, Vibration
control, Wind-induced excitation

An snalytical study was conducted to define the basic con-
figurstion of an sctive control system for helicopter vibration
and gust response allevistion. The study culminated in a
control system design which has two separate systems: nar-
row bend loop for vibrstion reduction snd wider band loop
for gust response aileviation.

81-285

Response of Nonlinear Structural Panels Sabjected
to High Intensity Noise

C. Mei

Dept. of Engrg. Mechanics, Missouri Univ,, Rolla,
MO, Rept. No. AFWAL-TR-80-3018, 56 pp (Mar
1980)

AD-A085 638/5

Key Words: Panels, Acoustic excitation, Fatigue life, Air-
craft

Lightweight sircraft structures exposed t0 8 high intensity
noise environment cen fetigue fail premsturely if sdequste
considerstion is not given to the problem. Design methods
and design criteris for sonic fatigus prevention have been
developed based on analyticsl and experimental tachniques.
A large defisction geometrical nonlinearity was incorporated
into ths enelysis methods for determining the structural
response to high intensity noise.

81-286

Transonic Flutter Analysis of a Rectangular Wing
with Conventional Airfoi Sections

F.E. Eastep and J.J. Olsen

Air Force Flight Dynamics Lab., Wright-Patterson
AFB, OH, AIAA J., 18 (10), pp 1159-1164 (Oct
1980) 9 figs, 1 table, 14 refs

Key Words: Aircraft wings, Flutter

Flutter anslysts have encountered considersble analytical
ditficuities in the prediction of the flutter stability of air-
craft opersting in the transonic Mach number regime. The
finitedifference relexation method is used to determine the
oscillatory transonic aerodynsmic forces on a uniformly
stiff cantilever rectanguler wing in a flowfield with mixed
subsonic and supersonic regions together with shock waves.
The flutter speed is determined at two transonic Mach num-
bers and is compered to the fiutter speed obtsined using &
classical linesr serodynamic theory.

81-287

Summary of Aerodynamic Vibration Effects on All
Tumet

P. Merritt and L. Sher

Air Force Weapons Lab,, Kirtland AFB, NM, (n:
NASA Ames Res. Ctr. Proc. of the Aero-Optics
Symp. on Electromagnetic Wave Propagation from
Aircraft, pp 515-535 (Apr 1980)

N80-25607

Key Words: Airborn equipment response, Asrodynamic
excitation

The effects of airborne environment on a pointing end
tracking system using 8 turret external to an sircraft ere sum-
marized. The deta covers a series of flight tests and a spen of
seven years. The two major sirborne effects are shown to be
direct pressure loading of opticel elements and vibrations of
the entire turret.

S N,
i m e e, e st Alimmata e s et L




PN

81-208

UK Approach to Aircraft Dynamic Rosponse om
Damaged and Repaired Ruaways

B.W. Payne, A.E. Dudman, B.R. Morris, M. Ormerod,
and C. Brain

British Aerospace Aircraft Group, Weybridge, UK, in:
AGARD Aircraft Dyn, Response to Damaged Run-
ways, pp 19-24 (Mar 1980)

N80-25327

Key Words: Intersction: wheel-pavement, Aircraft, Runway
roughness

The operstion of military sircreft from damaged and repeired
runways was studied. Mathematical modeis and associsted
validation trails were successfully employed to predict the
dynamic response of sircraft on demeged snd repaired run-
ways and together with engineering support trails sllowsd
the opsrational capability of the aircraft to be defined,
provided proper consideration be given to the variability of
the environment and the aircraft.

81.289

Parameters Affecting Aircraft Performance on Run-
ways in Bad Condition

A. Krauss, O. Bartsch, and G. Kempe
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich, W,
Germany, In: AGARD Aircraft Dyn. Response to
Damaged Runways, pp 25-31 (Mar 1980)

N80-25328

Koy Words: Interaction: wheel-pavement, Aircraft, Runway
roughness

It is postulsted that csiculstions of dynamic response to
demaged runways must account for the nonlinearities of the
undercarriage. Examples taken from simulstions of the
F-104G running across AM2 runway repair mats serve to
identify the influence of some of these nonlinearities and to
discuss pomibilities to improve undercarriage performance.
The subsequent considerstions on structursl responss of the
sirframe desl with the velidity of models and with cost
sffective ways of determining sircraft performance on run-
ways in bad condition.

81-290

Aircraft Dynamic Response to Damaged Runways
AGARD, Neuilly-Sur-Seine, France, Rept. No.
AGARD-R-685, Presented at the 49th Meeting of

the Struct. and Mater. Panel, Porz-Wahn, West Ger-
many, Oct 1979, 37 pp (Mar 1980)
NB80-25325

Key Words: Interaction: wheel-pavement, Aircraft, Runwey
roughness

The potential problems of aircraft dynamic responss to
damaged and repaired runways were studied. Since lending
gear equations are highly nonlinesr, the prediction of sircraft
dynamic responss required time consuming numerical inte-
grations,

81-291

A Comprehensive Analytical Model of Rotorcraft
Aerodynamics and Dynamies. Part 1: Amalysis
Development

W. Johnson

NASA Ames Res. Ctr., Moffett Field, CA, Rept. No.
NASA-TM-81182, 442 pp (June 1980)

N80-28296

Key Words: Computer programs, Helicopter vibrations, Wind-
induced excitstion

Structural, inertia, and ssrodynamic modeis were combined
to form a comprehensive model of rotor serodynamics snd
dynamics that is applicable to a wide rangs of problems snd
& wide class of vehicies. A digitsl computer progrem is used
to calculate rotor performance, loads, and noise: helicopter
vibration and gust response; flight dynamics snd handling
qualities; and system seroelastic stability.

81-292

A Comprehensive Analytical Model of Rotorcraft
Acrodynamics and Dynamics. Part 2: User's Manual
W. Johnson

NASA Ames Res. Ctr., Moffett Field, CA, Rept. No.
NASA-TM-81183, 97 pp (July 1980)

N80-28297

Key Words: Computer programs, Helicopter vibration, Wind-
induced excitation

The use of a computer program for a comprehensive analyti-
cal model of rotorcraft ssrodynamics snd dynamics is de-
scribed. The program ceiculetes the loads and motion of
helicopter rotors and sirframe. First the trim solution is ob-
tained, then the flutter, flight dynamics, snd/or trensient
behavior can be celculsted. Either a new job can be initisted
or further celculations can be performed for an oid job.
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81.293

A Comprehensive Analyticll Model of Rotoreraft
Aerodynamics and Dynamics. Part 3: Program
Manual

W. Johnson

NASA Ames Res. Ctr., Moffett Field, CA, Rept. No,
NASA-TM-81184, 155 pp {June 1980)

NB80-28298

Key Words: Computer programs, Helicopter vibration, Wind-
induced excitation

The computer program for 8 comprehensive analytical model
of rotorcraft serodynamics and dynamics is described. This
analysis is designed to caiculate rotor performance, loads,
and noise; the helicopter vibration and gust response; the
flight dynamics snd handling qualities; and the system aero-
slastic stability. The analysis is a combination of structural,
inertial, and serodynamic models that is applicable to a wide
range of problems and a wide class of vehicles. The analysis
is intended for use in the design, testing, and evaluation of
rotors and rotorcraft and to be a basis for further develop-
ment of rotary wing theories.

MISSILES AND SPACECRAFT
{Also see Nos. 411, 421)

81-294

Symmetric Missile Dynamic Instabilities - A Review
C.H. Murphy

Ballistics Res. Lab., Army Armament Res. and Dev.
Command, Aberdeen Proving Ground, MD, Rept.
No. ARBRL-TR-02228, AD-E430 440, 42 pp {Mar
1980}

AD-A085 022/2

Key Words: Spacecraft, Missiles, Damping effects

Dynamic instabilities observed for symmetric missiles and
projectiles arise from s lerge veristy of causes. These include
unstable linear damping moments, and different nonlinesr in-
piane and out-ofplane demping moments for nonspinning
re-entry vehicles, nonlinesr Magnus moments for spinning
missiles, and internal resonance with moving payload compo-
nents. if ssrodynamic trim is present, linesr spinyaw reso-
nance can occur as wall as nonlinesr subharmonic motions
and a number of other limit motions. This report gives s
complets survey of these possibilities with a number of
actusl cese histories.
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81-295

Optimal Large Angle Mancuvers with Simultancous
Shape Control/Vibration Arrest

J.D. Turner and J.L. Junkins

Virginia Polytechnic Inst, and State Univ,, Blacks-
burg, VA, In: NASA Goddard Space Flight Ctr.,
Flight Mech,/Estimation Theory Symp., pp 201-214
(1980)

N80-28398

Key Words: Spacecraft, Vibration control

A relsxation method is demonstrated which relisbly solves
the nonlinesr two point boundary value problem which
arises when optimel control theory is applied to determins-
tion of lerge sngle mansuvers of flexible spacecraft. The
basic ideas are summarized and seversl ideslized maneuvers
are determined. The emphassis is upon demonstrating the
basic ideas snd practical sspects of the methodology.

81-296

The Dynamics and Control of Large Flexible Space
Structures, 3. Part A: Shape and Oricatation Control
of a Platform in Orbit Using Point Actuators

P.M. Bainum, AS.S.R. Reddy, R. Krishna, and P.K.
James

School of Engrg., Howard Univ,, Washington, D.C.,
Rept. No. NASA-CR-163253, 179 pp (June 1980)
NB80-27419

Key Words: Spacecraft, Control simulation

The dynamics, attitude, and shape control of a large thin
flexible square platform in orbit sre studied. Attitude and
shape control sre assumed to resuit from actustors placed
perpendiculsr to the main surface and one edge end their
effect on the rigid body and elastic modes is modeled to first
order. The stability of the uncontrolied system is investigated
analytically.

BIOLOGICAL SYSTEMS

HUMAN

81.297

A Mathematical Vibration Model of the Hwnaa
Hand-Arm-System (Ein mathematisches Schwingungs-
modell fiir das menschliche Hand-Arm-System)
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G. Meltzer, R. Melzig-Thiel, and M. Schatte
Z21AS Dresden, East Germany, Maschinenbautechnik,
29 (2), pp 5468 (1980} 4 figs, 15 refs

Key Words: Humen hand, Mathematical models, Vibration
response

Exporimental resuits, based on mathematical dexcription of
vibration behavior of hsnderm system, are presented. The
input admittance of the handarm system at different arm
positions, pressure, and contact forces was measured in five
people. After the significant test paremeters were deter-
mined, seven vibration models were constructed for the
handerm system with different persmeter combinations.

MECHANICAL COMPONENTS

ABSORBERS AND ISOLATORS

81-298

Work of Magnetic Dynamic Absorber (Optinum
Effect of Vibration Accompanied with Collision)
Y. Kurakake and Y, Hara

Sasebo Tech, College, Bull. JSME, 23 (181), pp 1206-
1212 (July 1980) 6 figs, 2 refs

Key Words: Dynamic vibrstion sbsorption lequipment),
Megnetic damping

As a vibrating system sttached on 8 nondsmped magnetic
dynamic sbsorber, containing two fixed side magnets and an
sbeorber maegnet, is subjected to the action of an external
periodic force, the absorber maess of the magnetic dynamic
sbsorber collides with one or both side magnets when the
system is excited. If the collision occurs periodically, the
smplitude of the principsl mass will be decressed. In this
peper the steady-state vibration of the system accompanied
with collision is analyzed.

81.299
Effective Weight: Now Rating Tool
D.J. Gillies

Ace Controls, Inc,, Farmington, MI, Mach, Des., 52
(20), pp 94-112 (Sept 11, 1980) 6 figs, 1 table

Key Words: Shock sbsorbers

A procedure for the selection of shock absorbers besed on
effective weight is described. It takes into considerstion
the effect of an inertisl weight crested by the propeliing
force on the shock absorber, requiring to asbsorb more
work energy thsn ceiculsted from work energy squation.

81300
Tuned Dynamic Performance of Circular Step Bear-

ings
F.A. Abdelhafez

Mech, Engrg. Dept., Al-Azhar Univ., Cairo, Egypt,
Wear, 63 (1), pp 7187 {Aug 15, 1980) 4 figs, 5
tables, 37 refs

Key Words: Bearings, Hydrostatic beerings, Vibration sbsorp-
tion {equipment), Tuned dempers, Viscous damping

In view of the incressing need for stable support the response
of a dynamically loaded circular step besring is investigated
in which the resulting axisl oscillstions of the shaft runner
can be damped out using @ viscous demped vibration sbsorb-
er. The stability snalysis is intended to provide definite
desigh parameters, to estsblish stability criteria and to
indicate the influencing parameters. Conditions necessary
for the design of the proposed supporting system asre pre-
sented.

81301

Magnetic Suspension for Rotating Equipment,
Phase 1 )

K. Reistad, W. Ellison, and G. Yonkovich

Spin and Space Systems, Inc., Phoenix, AZ, Rept.
No. NSF/RA-800046, 119 pp (Mar 1980)
PB80-196272

Key Words: Rotors (machine elements), Rotating structures,
Magnetic suspension techniques

A study is presented which investigates the fessibility and
design criteria for employing magnetic suspension in meche-
nisms intended for high rotationsl precision. The study in-
cludes a survey of magnaetic suspension types snd their besic
characteristics. Attention is focused on control systems end
magnetic circuit design and their interreiationships with the
assembly structure.and other components.
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81302

Vibnation Abworbers for Damping of Solid Stste
Noise

H. Albrecht

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich,
Germany, Rept. No. BMFT-FB-HA-7903, 45 pp
{May 1979)

N80-26677

Key Words: Vibration sbeorption {msterisis), Vibration
demping, Machinery noise, Noise reduction

Methods wers studied o demp maechanicsl vibrations of
machines in industrisl plants end thus achieve noiss reduc-
tions. It is shown that metst bar sbsorbers of various shapes
sre mors sfficiant than antidrumming compounds and
sand of the same mass.

81.303

Preventing Ground Noise in Vihration Measurement
Systems

J.E. Judd

Vibra-Metrics, Inc., Hamden, CT, Test, 42 {5), pp
12-15 {(Oct/Nov 1880} 7 figs

Koy Words: Measuring instruments, (solstion

Three methods are indicated for the isolation of unwanted
signals in vibration messurement systems caused by ground
currents flowing in the common and shield paths between
the transducer and the signal: conditioner. The mathods sre
the separate isolated mounting stud, internal isolation with
external cass ground, end external permanent isoletion.

81304

Development of an Exhaust Noise Suppremor with
Negligible Back Pressure

P.J. VandenBruile

Betriebsbereich Ottobrunn, Messerschmitt-Boelkow-
Blohm G.m.,b.H,, Munich, West Germany, Rept. No.
BMFT-FB-HA-7902, 33 pp (May 1979)

NB0-26676

Koy Words: Noise reduction, Exhaust noise, Muffiers

Methods of exhsust noise reduction were studied using
mutflers of small sizes and negligible beck pressures. One
mutfier was designed to parmit the edding in series of en

sjsctor with sjector chamber; snother mutfier was developed
using a combination of sjector sffect, partitioning of the jat
stream, and acoustic absosption,

81-305
Modelling the Hydraulic Coupling Systems of Auto-
mobile Suspension

£. Kaminski and J. Pokorski

instytut Pojazdow, Po‘ljtedmika Warszawska, Warsaw,
Poland, Strojnicky Casopis, 31 (1}, pp 107-115
{1980} 4 figs, 1 table, 4 refs

{in Russian}

Key Words: Suspension systems (vehicles), Hydraulic sys-
tems, Mathematicsl models

An sigorithm to compute the dissipation matrix for linesr
hydrsutic systems of automobile suspensions is formulsted.
Exemples for application of the sbove algorithm are given.

81.306

Experimental Method of the Identification of Dy-
namic Properties of a Vibro-lsolative System with &
Rubber Spring

P. Tirinda and R. Chmurny

inst. of Machine Mechanics of the Slovak Academy
of Sciences, Dubravska cesta, 809 31 Bratislava,
Czechoslovakia, Strojnicky Casopis, 31 (2), pp 157-
164 {1980) 2 figs, 8 refs

Key Words: Vibrstian isofstion, Springs {elestic), Peremeter
identification technique

Problems of the experimentsl methods of messurement and
identification of vibroisolstion affects of a« mechanical sys-
tern with @ rubber spring sre enslyzed. New possibilities in
the methodics! and practicsl handling of some problems
besring upon the identification of dynamical properties of
the vibroisolstion systemn with resl viscoelastic elements are
presented.
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Ingenieurhochschule Zwickau, Sektion Technologie,
Germany, Maschinenbautechnik, 29 (7), pp 306-308
(1980) 6 figs, b refs

{In German)

Key Words: Springs (elastic), Vibrstion demping

A new type of compression spring is described in which the
compressible slement is an elastomer. The springs sre cherac-
terized by a frequency-dependent damping, temperature
dependent prestressing force and their functional dimensions.
This new type of component may be used for small as well
as for very lerge spring forces; e.g., for sbsorbing mass forces
or high dsmping of vibrations.

TIRES AND WHEELS

81-308

Tire Stiffness and Damping Determined from Static
and Free-Vibration Tests

R.K. Sleeper and R.C. Dreher

NASA Langley Res. Ctr., Langley Station, VA, Rept.
No. NASA-TP-1671, 45 pp (July 1980)

N80-27302

Key Words: Tires, Stitfness coefficients, Demping coeffi-
cients, Vibration tests

Stiffness and demping of a nonrolling tire were determined
sxperimentally from both sistic torcedisplacement reistions
and the freewvibration behsvior of a cable-suspended platen
pressed sgsinst the tire periphery. Lateral and force-and-aft
spring constants end damping factors of an asircraft tire for
different tire pressure and vertical loads were meassured
sssuming a rate-independent damping form. A technique was
applied for estimating the magnitude of the tire mass which
perticipates in the vibratory motion of the dynamic tests.

81309

A Mode for the Radical Dynamic Behaviour of
Poeumatic Tyres

R.J. Hooker

Dept. of Mech. Engrg.,, Univ. of Queensland, St.
Lucia, Queensiand, Australia, Intl. J. Vehicle Des.,
1(4), pp 361-372 (Sept 1980) 10 figs, 7 refs

Key Words: Tires, Pneumatic tires, Dynamic tests

A simple physical model is developed to represent the radial
dynamic properties of 8 pneumatic tire, based on the deter-

mination of parsmeters using 8 drum<type testing machine.
Results of tests over ranges of vibration amplitude and fre-
quency, rosd speed and tire pressure sre presented for 8
typicsl passenger car crossply tire and 8 radisiply tire of
the same size.

BLADES
(Also see Nos, 224, 226)

81310

Flapping Response of Lifting Rotor Blades to Span-
wise Nonuniform Random Excitation

F.Y.M. Wan

Dept. of Mathematics and Inst. of Applied Mathe-
matics and Statistics, Univ. of British Columbia,
Vancouver, B.C., V6T 1W5, Canada, J. Engr. Math,,
14 (4), pp 241-261 (Oct 1980) 6 figs, 2 tables, 10 refs

Key Words: Blades, Rotary wings, Rsndom excitstion

Second-order rigid flapping response statistics of lifting rotor
blades sre obtained by e spatial correlation method for a
general linear PDE with random forcing. These statistics
enable us to analyze the effect of a finite correlation length
of a spenwise nonuniform random excitation on the flapping
blade response.

81311
A Numerical Technique for Calculation of the Noise
of High-Speed Propellers with Advanced Blade Geom-

etry
P.A. Nystrom and F. Farassat

NASA Langley Res, Ctr., Langley Station, VA, Rept.
No. NASA-TP-1662; L-135635, 33 pp (July 1980)
N80-27161

Key Words: Blades, Propelier blades, Noise generation,
Numerical methods, Computer programs

A numerical technique and computer program were devel-
oped for the prediction of the noise of propeliers with ad-
vanced geometry. The blade upper and lower surfaces sre
described by a curvilinesr coordinate system, which was
also used to divide the blade surfaces into panels. Two dif-
ferent acoustic formulstions in the time domain wers used
to improve the speed and efficiency of the noise celculations.
Algorithms used in some parts of the computer program asre
discusesed. Comparisons with messured acoustic data for two
maodel high speed propeliers with advenced geomatry are siso
presented.




81312

Nonlinear Acroelastic Equations of Motion of Twist-
ed, Nonuniform, Flexible Horizontal-Axis Wind
Turbine Blades

K.R.V. Kaza

Toledo Univ., OH, Rept. No. NASA-CR-159502, 70
pp (July 1980)

NB80-26774

Key Words: Blades, Turbine blades, Wind turbines, Equations
of motion

The second-degree nonlinear squations of motion for a flex-
ible, twisted, nonuniform, horizontal axis wind turbine blade
were developed. A mathematical ordering scheme which was
consistent with the assumption of a slender beam was used to
discard some higher-order elastic and inertial terms in the
second-degree nonlinear equations.

81.313

Vibration Analysis of Turbomachinery Blades Using
Dedicated Discretization and Twisted Beam Theory
B. Downs

Dept. of Mech. Engrg., Loughborough Univ. of Tech.,
Loughborough, Leicestershire, UK, J. Mech, Des.,
Trans. ASME, 102 (3), pp 574-578 (July 1980) 2 figs,
2 tables, 17 refs

Key Words: Beams, Blades, Turbomachinery blades, Stiff-
ness coefficients, Mass coefficients

A method of discretizing the stiffness and mass properties
of beam segments of turbine or compressor blades is pre-
sented. The theory encompasses both the modification of
beam bending and torsionsl stiffnesses due to pretwist and
the coupling of bending end torsional deformation with
axisl deformation occasioned by pretwist.

81314

Acoustic Design of Machines - A Primary Noise
Abstement Technique (Akustische Auslegung von
Maschinen - ¢in Weg zar primiren Lirmbekimpfung)
P. Koltzsch

Bergakademie Freiberg, Zentralinstitut fur Arbeits-
schutz, Dresden, E. Germany, Maschinenbautechnik,
29 (7), pp 292-294 (1980) 5 figs, 3 refs

{In German)

Key Words: Biades, Sound power levels, Noise reduction,
Design techniques

A method for the calculstion of sound power of sn axisl
blade grating in flow machinery is presented. The results are
used for the acoustical design of such machinery.

BEARINGS
{(Also see No. 300)

81.315

Rotor-Bearing Dynamics Technology Design Guide.
Part V. Dynamic Analysis of Incompressible Fluid
Film Bearings

P.E. Allaire, J.C. Nicholas, E.J. Gunter, and C.H.T.
Pan

Shaker Res. Corp., Baliston Lake, NY, Rept. No.
SRC-78-TR-35, AFAPL-TR-78-6-PT-5, 95 pp (Mar
1980)

AD-A085 106/3

Key Words: Bearings, Rotor-bearing sytems, Design tech-
niques, Fluid-film bearings, Tilting pad bearings

The equilibrium position, bearing coefficients, friction
torque, and oil flow for plain journal, multilobe, and tilting
pad journal bearings are presented. For multilobe bearings,
various combinations of preload, number of pads, and load
direction sre evalusted. Tilting pad besrings are analyzed for
various combinations of length to dismeter ratio, preioad,
number of pads, and load direction.

81-316

The Determination of Spring and Damping Coeffi-
cients of Friction Bearings by Means of Parameter
Identification (Ermittlung der Feder- und Damp-
fungskonstanten von Gleitlagern durch parametrische
Identifikation)

R. Nordmann and K. Schollhorn

VDI-Berichte, 381, pp 139-146 (1980) 11 figs, 6 refs
(In German)

Key Words: Psrameter identification technique, Beerings,
Friction beasrings, Spring constants, Damping coefficients

A simple method for the determination of spring and damp-
ing coefficients of friction bearings is presented. The method
consists of messuring the flexibility transfer function in the
ususl way, obtaining from it compiex stiffnessss by inversion
from which the desired coefficients can be essily calculated.
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81317

Test Stand Determination of Link Bearing Life (Er-
mitthung der Lebensdauer von Gelenklagern auf dem
Priifstand)

G. Bock, M. Kretschy, and H. Beckert

VEB Gelenkwellenwerk Stadfilm, East Germany,
Maschinenbautechnik, 29 {2), pp 8385 {1980) 6
figs, 3 refs -'

{In German)

Key Words: Bearings, Fatigue life

The failure of link besrings caused by wesr is investigeted
statistically. An equstion containing torque, velocity snd
deflection angle psrameters is derived, which ensbles to
calculste fatigue life with a 50% survival probability during
a quasistationary operation. The effects of operating param-
eters on fatigue life are discussed.

81318
Dynamic Characteristics of a Hydrostatic Joumal

Y.S. Ho and N.N.S. Chen

Dept. of Mech. and Marine Engrg., Hong Kong Poly-
technic, Hong Kong, Wear,_§_3_(1), pp 13-24 (Aug 15,
1980) 18 figs, 6 refs

Key Words: Besrings, Hydrostatic bearings, Journal besrings,
Dynamic response

The results of experimental investigations into the perfor-
mance of a sixpocket hydrostatic journal bearing subjected
to a range of dynsmic loads are presented. The bearing per-
formance was studied in terms of the load-carrying capacity
and oil-film stiffness,

81319

Stiffness of Deep-Groove Ball Bearings

H.R. El-Sayed

Production Engrg. Dept., Faculty of Engrg., Alex-
andria Univ., Alexandria, Egypt, Wear, 63 (1), pp 89-
94 {Aug 15, 1980) 6 figs, 9 refs

Key Words: Besrings, Bsll besrings, Machine tools, Stitfness
coefficients

Ball besring stitfness is an importent parameter in the design
of machine tool spindies becsuse of its effect on the perfor-

D e s

meance of the spindis system. An equstion for predicting
the stiffness of despgroove ball besrings is derived and
expremed in terms of the avsilable bearing dimensions.

81-320

Improving Wear Resistance of Spherical Bearings
P.T. Sampat

Heim, Div. of Incom International Inc., Fairfield, CT,
Mach, Des., 52 (23), pp 162-167 (Oct 9, 1980) 4
figs, 2 tables

Key Words: Bearings, Spherical besrings, Wear

Some spherical bearings have exhibited only moderste
service life when subjected to severe dynamic loads, high
surface speeds, or extreme temperstures. It is shown that
better combinations of lubricants and materisis have recently
provided improved operating characteristics.

BELTS

81321

A Study on Strength of Toothed Beit (5th Report,
Effect of Pitch Difference on Fatigue Streagth of
Toothed Belt)

T. Koyama, M, Kagotani, T. Shibata, S. Sato, and T.
Hoshiro

Osaka Inst. of Tech., Osaka, Japan, Bull. JSME, 23
(181), pp 1240-1244 (July 1980) 11 figs, 4 refs

Key Words: Beits (moving), Fatigue life
The relstionship between the pitch difference and fatigue

strength for L-belt section of polychloroprene rubber and
polyurethane toothed belts is researched.

GEARS

81322
Modal Analysis on Standard Gear Units
J. Van Haren, L, De Wachter, and P, Vanhonacker
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Katholieke Universiteit Leuven, Belgium, ASME
Paper No. 80-C2/DET-79

Key Words: Modal analysis, Gesrs

Anaglysis techniques of mechanical structures, aimed st
characterizing their dynamic behavior are presented. At
present, modal analysis is commonly used to generate en
snimated representstion of the different mode shapes. In
this way, a number of vibration, ss well as acoustic prob-
lems, can be solved.

81323

The Analytical and Experimental Evaluation of
Resonant Response in High-Speed, Lightweight,
Highly Loaded Gearing

R.J. Drago and F.W, Brown

Boeing Vertol Co., Philadelphia, PA, ASME Paper
No, 80-C2/DET-22

Key Words: Gears, Natural frequencies, Mode shapes

The causes and effects of gesr resonence, experimental and
snalyticsl methods for identifying resonant frequencies cnd
mode shapes, and methods for use in the design snd herdware
stayes to avoid the id of exciting and natural fre-
quencies are described.

81324

Vibration Problems with Large Reduction Gears in
Marine Eungines (Schwingungsprobleme bei Gross-
getrieben in Schiffanaschinen)

W. Pinnekamp

Zugspitzstrasse 2, D-8901, Kissing, Germany, MTZ
Motortech. Z., 41 (9), pp 355-361 (Sept 1980) 7 figs
{In German)

Key Words: Torsional vibrstion, Gear drives, Marine engines,
Diesel sngines

Torsionsl vibrations sre known to creste problems in drive
units, particulerly when equipped with reduction gears. It is
true that these vibrations sre not caused by the geer, but
their reaction on the gear may result in trouble. From the
point of view of a menufacturer of large reduction geers,
some specisl problems are discussed in this paper which have
occurred and trequently had to be solved in practice.

81.325
Bending Fatigue Tests of High Speed Spur Gears
{. Yuruzume and H, Mizutani

Mech, Engrg, Lab,, Ibaraki, Japan, ASME Paper No.
80-C2/DET87

Key Words: Gears, Spur gears, Fetigue tests, Flexural vibra-
tion

High speed bending fatigue tests of gears by shifting the
tooth profile of gesrs by 035 snd 08 respectively were
carvied out. At the same time to clarify the performance of
geers during the operstion of them under load, gbteined
resuits were compared with those obtsined by using gears
of the standard tooth profile.

81326

Dimensional Stsbility and Fatigue Resistance of
Acetal Homopolymer Gears Forced in the Solid
State

M. Brezina, M. Bertrand, and P, Wieser

Univ, of Sherbrooke, Quebec, Canada, ASME Paper
No. 30-C2/DET-106

Key Words: Gears, Fatigue life

The influence of process paramaters on the geometry, on the
dimensional stebility and on the mechanical properties of
acetsl homopolymer power spur gears forged in the solid
state from extruded preheated billets is discussed.

81327

Bending Fatigue Strength of Spur Gears in Vacuum
S. Oda and K. Tsubokura

Faculty of Engrg., Tottori Univ., Tottori, Japan, Bull,
JSME, 23 (181), pp 1228-1234 (July 1980) 12 figs,
3 tables, 8 refs

Key Words: Gears, Spur gears, Fstigue life, Fatigue tests

A study on the bending fatigus characteristics of normalized
SASC spur gears in vacuum under two-step loeding condi-
tions as well as uniform cyclic loading is presented. For this
experiment 8 gear bending fatigue testing machine of hy-
draulic type wes used with a vacuum chamber of steinless
stoel,
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81328

Study om Pitch Circle Impulse Noise of Gear by
Simulated Gear Tooth Contact

K. Ishida and T, Matsuda

Univ. of Shizuoka, Japan, ASME Paper No, 80-C2/
DET-69

Key Words: Gears, Noise generation, Surface roughness

Pitch circle impuise noise which is representative of friction
noise of the gear is simulated by the contact genersted be-
tween two disks. The equivalent pitch circle impulse noise
and vibration asre analyzed by phaseplane analysis, and this
analysis is confirmed by experiments on noise and vibration.

81.329

Effect of Tooth Surface Roughness on Gear Noise
and Gear Noise Tranamitting Path

K. Ishida and T. Matsuda

Fukui Inst. of Tech., Japan, ASME Paper No. 80-C2/
DET-70

Key Words: Gears, Noise generstion, Surface roughness

Gear noise due to tooth surface roughness is simulated by
the disk machine in which rolling and sliding contact are
generated between two disks. Surface roughness of the disk
and experimental results of noise and vibration are expressed
by frequency spectra. Noise transmitting path is deduced
by the construction of the disk system, and frequency
transfer function from surface roughness to noise is obtained
on the basis of the above path and spectra.

81330

On the Study of the Sound of Gear and Gear Box
Using Acoustical Holography

K. Imezawa and H. Houjoh

Tokyo Inst, of Tech., Japan, ASME Paper No. 80-C2/
DET-44

Key Words: Gears, Gear boxes, Gesr noiss, Noise source
identificstion, Acoustic holography

A naw system using scoustical holography that can show the
location of the sound sources radiated by a machine is
developed. The paper surveys the qualitative elucidation of
the fundemental behevior of gear sound and then considers,
for noiss reduction, the mechsnisms of propegation of the
sound rediated from inside to outside of gear box.

81-331

Toothed Gear Drive Noise Reduction by Means of
Elastically Supported Housings (Verringerung des
Gerausches von Zahnradgetrichen durch Anwendung
elastisch abgestiitzer Gehause)

M. Wiltzsch

Zentralinstitut fur Arbeitsschutz Dresden, Maschinen-
bautechnik, 29 (1), pp 17-22 {1980) 11 figs, 15 refs
{In German)

Key Words: Gear drives, Noise raduction, Gear noise, Hous-
ings

The possibility of reducing the sound emission of toothed
gear drives by interruption of the solid sound bow is pre-

sented. Tests have been made on four gears where the box
was divided into a supporting and a very thin-walled housing.

COUPLINGS
{Also see No, 225)

81-332

Combatting Vibration with Mechanical Couplings
H. Schwerdlin and R, Eshleman

R & D Engr., Lovejoy, inc,, Downers Grove, iL,
Mach. Des., 52 (20}, pp 66-70 (Sept 25, 1980) 11
figs

Key Words: Couplings, Vibration control

A vibration orientated approach in the selection of mechani-
cal drive couplings, which may govern natural frequencies
of the entire system, is described, It includes one or more
considerations involving industry standards, mathematical
maodeling, or experimentstion,

81-333

The Radial Behavior of Gear Couplings

R. Fleiss

Development and Production-Organization, Neu-
kirche, W, Germany, ASME Paper No. 80-C2/DET-64

Key Words: Gear couplings, Couplings, Flexible couplings,
Torsional response, Flexural response

The mechanical behavior of a flexible gesr coupling is ans-
lyzed. The kinematic and load distribution theory for a gear
coupling, the effect of tooth pitch error on the couplings
radisl displacement, torsional displacement and bending
momaent reactions are discussed.
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81334
Easy Alignment Measurements for Gear-Type Cou-

M.G. Murray, Jr.

Exxon Chemical Co., U.S.A., Baytown, TX, Hydro-
carbon Processing, 59 {9}, pp 245-246 (Sept 1980)
1 fig

Key Words: Couplings, Gear couplings, Alignment, Measure-
ment techniques

Traditional alignment measurement methods require cou-
pling disassembly to exposs the hubs, or sttachment of »
jig post to the shaft. Neither procedure is necessary. Guide-
fines are given for easy and accurate measurements.

LINKAGES
81335
Survey: 2-Dimensional Motion and Impact at Revo-
lute Joints
R.S. Haines

Dept. of Mech. Engrg., Univ. of Newcastle upon
Tyne, NE1 7RU, UK, Mech. Mach, Theory, 15 (5),
pp 361-370 (1980) 1 table, 62 refs

Key Words: Linkages, Joints (junctions}

The survey is confined to plain unlubricated revolute joints
in which the relative motion is sensibly 2dimensional, s
topic shown to give rise to certain distinctive problems.
Emphasis is placed on motion in continuous contact, but
relative motion across the clearance, impact and rebound,
and restoration of continuous contact are also covered,

VALVES
{See No. 369)

SEALS

81.336

Dynamic Analysis of Noncontacting Face Seals
I. Etsion

NASA Lewis Res. Ctr., Cleveland, OH, Rept, No,
NASA-TM-79294, E-458, 40 pp (May 1980)
N80-27695

Key Words: Seals (stoppers), Dynamic structurs! snelysis

The dynamic beshavior of » noncontacting coned face seel is
anslyzed taking into account various design perameters snd
opersting conditions. The primary sesl ring motion is ex-
pressed by a set of nonlinesr equations for thres degrees of
freedom. The effect of various parsmetsrs on ssal stability
is discussed and sn empirical expression for critical stability
is offered.

STRUCTURAL COMPONENTS

BARS AND RODS
{Also see No, 345)

81.337

Outof-Plane Vibration of Arc Bar of Varishle Cross-
Section

T. Irie, G. Yamada, and . Takahashi

Faculty of Engrg., Hokkaido Univ,, Sapporo, Bull,
JSME, 23 (181), pp 1200-1205 {July 1980} B figs,
8 refs

Key Words: Bers, Curved beams, Variable cross-eection,
Transfer matrix method, Natursi frequencies, Mode shapes

The free out-of-plane vibration of sn arc bar of varisdle cross-
section is snglyzed by use of the transfer matrix approach.
This method is spplied to bers of linesrly, parabolically snd
exponentially varying rectangular cross-esctions, snd the
effects of the varying crossesction and slenderness ratio are
studied.

81338

Ideatification of the Dynamic Visco-elastic Propertics
under Longitudinal Impact (3-Parsneter Standard
Solid Moddl)

H. Matsumoto, |, Nakahara, and H. Sekino




Tokyo Inst, of Tech, Tokyo, Japan, Bull, JSME,

23 (181), pp 1086-1091 (July 1980) 10 figs, 8 refs

Key Words: Bars, Viscoslestic properties, Axial excitation

The maechsnicel properties of PMMA were assumed to be
reproduced from s thresperameter solid type of mathe-
maticel model consisting of a spring in parellel with a Max-
well slement. The longitudinal strein veristions were mes-
sured st two different locations in a bar of PMMA. The
dynamicsl three parameters st different stages of iterstion
were given.

81-339

Coupled Free, Torsional and Axial Vibration of Pre-
Twisted Bars

G. Curti and A, Risitano

Istituto di Costruzione di Macchine, Politecnico di
Torino, Meccanica, 14 (3), pp 157-162 (Sept 1979)
7 tigs, 1 table, 23 refs

Key Words: Bers, Initisl deformation effects, Torsionsl
vibration, Axisl vibrstion

The calculation of naturel frequencies in a pre-twisted solid
with constant crossgection is presented. The axial snd
torsionsl displecements of crossesctions are taken into
eccount, &t well e the relative inertia forces and couples.
The differentisl equations of the vibration are integrated
and their genersl solution is given.

BEAMS
(Also see Nos. 267, 313, 373, 377, 378, 450)

81340

Flexural Vibrations of Strongly Anisotropic Beams
M, Sayir

Institut fur Mechanik, ETH-Zentrum, CH8002,
Zurich, Switzerland, Ing. Arch,, 49 (6/6), pp 309323
{1980) 6 figs, 9 refs

Key Words: Beams, Flexural vibration, Fiber composites

if in o transversally vibrating beem of fiberseinforced mate-
riel the fibers are much stiffer than the matrix material, the
influence of sheer might be dominent even for wave lengths
which are lerge ss compered with the thickness of the beem,
It is shown here by ssymptotic solutions of the three-dimen-

sionsl equations of linssr elssticity for transversal isotropy
that a dimensionless parameter characterizes the dynamic
behavior.

81.341

The Deformation Emergy Anaslysis of a Flexurally
Vibrating Sandwich Beam (Rozbor deformacmej
energic ohylnvo h-tqudo sendvicoveho nosika)
0. Simkova and S. Marku

Inst, of Machine Mechanics, Slovak Academy of
Sciences, Bratislava, Czechoslovakia, Strojnicky Caso-
pis, 31 {1), pp 65-74 {1980) 5 figs, 1 table, 2 refs
{In Slovak)

Key Words: Beams, Sandwich structures, Flexural vibration

The share of separate components of the deformation energy
of a threedayered sandwich beam under flexursl vibrations
is treated. The resuits for a lsyered and homogeneous beam
are discussed.

81342

Experiments on Chaotic Motions of a Forced Noa-
linear Oscillator: Strange Attractors

F.C. Moon

Dept. of Theoretical and Appl. Mechanics, Cornell
Univ., Ithaca, NY 14863, J. Appl. Mech,, Trans,
ASME, 47 (3), pp 638-644 (Sept 1980) 11 figs, 17
refs

Key Words: Beams, Forced vibration

The forced vibrations of s buckied beem show nonperiodic,
chaotic behavior for forced deterministic excitstions, Using
magnetic forces to buckie the beam, two and thres stable
squilibrium pasitions for the postbuckling state of the beam
are found. The deflection of the beam under nonlinear mag-
netic forces behsves statically s 8 butterfly catastrophe
snd dynamicelly s a strange sttractor. The forced non-
periodic vibrations about thess multiple equilibrium positions
are studied experimentally using Poincare plots in the phase
plens.

81.343
Dynamic Aspects of the Error in Eccentric Beam

Modelling
R.E. Miller

b




Rakl. &-apbphany

Dept. of Theoretical and Appl. Mechanics, Univ, of
lllinois at Urbana-Champaign, IL, Intl, J. Numer,
Methods Engr.,, 15 (10), pp 1447-1455 (Oct 1980)
6 figs, 3 tables, 10 refs

Key Words: Error anslysis, Finite slement technique, Free
vibration, Beams, Stitfensd plates

The usual linear shape function for approximating axial dis-
placements in beam finite slements used ss sccentric stiff-
eners or 8s portions of composite crosssections, lsads to sn
error in the static deflection. A modified element reduces
this error. The behavior of these two elements under free
vibration is examined.

8134

Vibrations of Square and Hexagonal Cylinders in a
Liquid

T. Shimogo and Y. Shinohara

Keio Univ., Japan, ASME Paper No. 80-C2/PVP97

Key Words: Multibeam systems, Nuclear resctor components,
Submerged structures, Seismic response

A msthematical model is proposed to describe the dynamic
behavior of square and hexagonal cylinder bundies immersed
in @ tiquid. The hydrodynamie forces sssociated with cylinder
motions are examined, snd equations of motion of the
pringmounted cylinders including liquid coupling acre de-
rived. The results of this study have spplication in the model-
ing of vibration of a nuclear fuel sssembly under the excite-
tion of sarthquakes,

81345

Acoustic Loading Effects on Oscillating Rod Bundles
W.H. Lin

Argonne National Lab., Argonne, IL, ASME Paper
No. 80-C2/PVP-124

Key Words: Rods, Multibeam systems, Acoustic excitation

An analytical study of the interaction between an infinite
acoustic medium snd a cluster of circulsr rods is made. The
acoustic field due to oscillating rods and the acoustic loading
on the rods sre first solved in s closed form. The acoustic
loading is then used ss 8 forcing function for rod responses
and the acousto-elastic couplings are solved simuitenecusly.
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CYLINDERS

81.346

A Comparison of Experimental aad Theoretical
Vibration Resuits for Narrow Gap, Fluid-Coupled,
Coaxial Flexible Cylinders

S.J. Brown, Jr, and BW. Lieb

O’Donnell & Associates, Inc,, Pittsburgh, PA, ASME
Paper No. 80-C2/PVP-104

Key Words: Cylinders, Tubes, Fiuid-induced excitstion,
Dynamic response, Finite element techniquas, Nucieer
reactor components

A comparison of theorstical snd experimentsl results is
presented for fluidcoupied coaxial cylinder dynamic re-
sponse. The theorstical results involve 3-D lineer finite ele-
ment displacement methods employing plate structure snd
eight-node brick fluid slements. The objective is to demon-
strate the range of fluid element epplicability for typicel
PWR systems and, through comperison, quantify the relative
significance of nonlinesr effects.

COLUMNS

81-347

Dynamic, Inelastic Buckling Analysis of Mark |
Torus Support Columns

BJ. Benda

Lawrence Livermore Lab,, California Univ., Liver-
more, CA, Rept. No., NUREG-CR-1038; UCRL-
52723, 62 pp (Sept 1979}

N80-256714

Key Words: Columns, Nuciesr reactor components, Dynamic
buckling

Columns that support the Mark | BWR contsinment tori are
subjected to shortdurstion dynamic loads during some
accident conditions. To sccurately predict the actusl re-
sponse under thess conditions, two diffsrent analysis meth-
ods wers used. An effort to solve this dynsmic, inslastic
buckling problem was made; however, neither method ade-
quetely solved the problem. The resuits presented indicate
that design modifications will be required either to reduce
magnitude of the dynamic loed or to increase the strength
of the torus support columns.
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FRAMES AND ARCHES

81348

The Effect of Damping on Dynamic Snap-Through
E.R. Johnson

Dept. of Engrg. Science and Mechanics, Virginia
Polytechnic {nst. and State Univ., Blacksburg, VA
24061, J. Appl. Mech., Trans. ASME, 47 (3), pp 601-
606 (Sept 1980) 3 figs, 11 refs

Key Words: Arches, Snapthrough problems, Damping
effects

Dynemic snapthrough criteria are compared for an impul-
sively loaded shallow circular arch modeled as 8 Kelvin-Voigt
material. The Budinasky-Roth criterion is used in conjunc-
tion with direct numericel integration of an approximate set
of motion equations to obtain critical magnitudes of the
load es 8 function of small viscous damping and the spatisl
distribution of the load.

PLATES
(Also see Nos, 224,237, 450)

81-349

Acoustic Scattering and Transmission of Wide-Band
Plane Waves by Fluid Loaded Plates

P. Stepanishen and J. Guigli

Ocean Engrg. Dept., Univ. of Rhode Island, Kingston,
R 02881, J. Acoust. Soc, Amer., 68 (3), pp 980988
(Sept 1980) 8 figs, 2 tables, 18 refs

Key Words: Pistes, Acoustic scattering, Sound transmission,
Fluid4induced excitation

Acoustic scattering snd trensmission of wide-bend plane
waeves by fiuid losded plates is addressed using Timoshenko-
Mindlin piate theory. The solution for the cese of an impul-
sive excitation is first developed via the use of a double
Fourier trensform method. This solution is then used to
develop the solutions for the scattered end transmitted
fielde corresponding to an arbitrery puised excitation vis
convolution integral relationships. The characteristics of the
impulisive solutions are investigated as 8 function of incident
angle.

81350
Vibeation of Beam Stiffened Skew Plates
N.C. Bhandari, K.K. Pujara, and B.L. Juneja

Mech, Engrg. Dept., Indian Inst, of Tech,, Hauz
Khas, New Delhi - 110 029, India, Strojnicky Casopis,
ﬂﬁ). pp 4563 (1980) 14 figs, 4 tables, 36 refs

Key Words: Piates, Stiffened piates, Natursl frequencies,
Mode shapes

The method previously given by the suthors for integrsl rib
stiffened skew plate has been spplied to a similer but fabri-
cated construction in which ribs have been fixed to the plste
by adhesive, for predicting their natural frequencies and
mode shapes. Three diffsrent experimentsl models were
tested.

81351

Bending Vibration of Simply Supported Rectangular
Plates with Internal Rigid Support

R. Solecki

The Univ. of Connecticut, Storres, CT 06268, Intl. J.
Engr. Sci., 18 (11), pp 1309-1318 (1980} 2 figs, 3
tables, 14 refs

Key Words: Flexursl vibration, Rdctangular plates, Plates

A previously derived invarisnt expression for the amplitude
of the displacement of homogeneous, isotropic, hermonically
vibrating plates with internal rigid supports or cracks is
supplemented here by terms repressnting possible point dis-
continuities at the tips of the support or of the crack. This
expression being given in tensor notstion cen be easily
sdapted to curvilinear piates with regulsr boundaries and
srbitrery discontinuities and, in particular, to rectenguler
plates with curvilinear discontinuities. Vibration of a rectan-
gular simply supported plate with arbitrarily located recti-
linesr rigid support is discussed ss an example.

81352

Dynamic Stability of Annular Plates under Pulsating
Torsion

J. Tani and T, Nakamura

Inst. of High Speed Mechanics, Tohoku Univ., Sendai,
Japan, J. Appl. Mech,, Trans, ASME, 47 (3), pp 595-
600 (Sept 1980) 7 figs, 1 table, 13 refs

Key Words: Annular plates, Plates, Galerkin method, Periodic
excitation, Torsions! excitation

The dynamic stability of annular plstes under periodic
torsion is enaslyzed by means of the Galerkin method in
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conjunction with Hsu‘s procedure. The instabllity regions
sssocisted with both principsl and combinstion persmetric
resonances are clarified for relatively low frequency ranges.

81353

In-Plane Vibration of Annular Disks Using Finite
Elements

V. Srinivasan and V, Ramamurti

Indian Inst. of Tech., Madras, (ndia, J. Mech. Des.,
Trans, ASME, 102 (3), pp 585588 (July 1980)
1 fig, 2 tables, 8 refs

Key Words: Plates, Annular plates, Finite element technique,
Free vibration

The axisymmetric and ssymmetric inplane, free vibration
of annular disks using the finite element method is dis-
cussed. The inplane behavior is analyzed by annular ring
segments using a8 Fourier series approsch to model the
problem asymmetries.

81-354

Dynamic Response of a Plate with Arbitrary Shape
K. Nagaya

Dept. of Mech. Engrg., Faculty of Engrg., Yamagata
Univ., Yonezawa, Japan, J. ‘Appl. Mech., Trans.
ASME, 47 (3), pp 620626 (Sept 1980) 6 figs, 11 refs

Key Words: Plates, Transient response, Fourier analysis

A method for solving dynamic response problems of a thin
plate with srbitrary shape based on the classicel plate theory
is discussed. The result for sn arbitrarily shaped plate sub-
jected to general transient loads is obtained by utilizing the
Fourier expansion coliocation method. To verify the present
method, numerical caiculations are also carried out for a
circular plate, and the results obtained sre compared with
the exact ones.

81355

Thick Plate Subjected to Torsional Impact by a Rigid
Circular Cylinder

H. Matsumoto, |. Nakahara, and Y, Okamoto

e e . s RO Tone

Tokyo Inst. of Tech, Tokyo, Japan, Bull, JSME,
23 (181), pp 1081-1085 (July 1980) 8 figs, 2 refs

Key Words: Pistes, Impact reaponss {(mechanical)

The problem of a thick plate subjectsd to impact torsion by
8 rigid circular cylinder is analyzed based on the dynsmic
theory of elasticity. The dynamic stress intensity factor st
the periphery of the contsct region of the plsts and the
cylinder is investigsted for the cases of 8 given rotstional
angle and torque.

81356

Added Mass and Hydrodynamic Damping of Perfo-
rated Plates Vibrating in Water

D.F. DeSanto

Westinghouse Res. and Dev, Ctr,, Pittsburgh, PA,
ASME Paper No, 80-C2/PVP-121

Key Words: Plates, Holecontaining medis, Hydrodynamic
damping

Experiments are described in which the fluid dynamic forces
acting on perforated plates vibrating in water were messured.
The test results are expressed in terms of added mass and
hydrodynamic damping. Dimensionless formulas are pre-
sented which give accurate velues for the added maess of the
plates tested and which yield satisfactorily conservative
lower bounds for the hydrodynamic damping force in both
the linear and nonlinesr damping range.

81357

Perturbation Solution for Impulsively Loaded Visco-
plastic Plates

W. Wojno and T. Wierzbicki

inst, of Fundamental Technological Res., Swieto-
krzyska 21, 00-49, Warsaw, Poland, Intl. J.. Nonlin,
Mech., 15 (3), pp 211-223 (1980) 9 figs, 2 tables,
18 refs

Key Words: Plates, Viscoelastic properties, Impact response
{mechanical), Perturbation theory

A perturbation technique wss used to determine largs defiec-
tion response of viscoplastic clamped circular plates to uni-
form impulsive loading. Using a simple membrane moadel of
the plate and assuming a strain rate depsndence of the
matched viscous type a nondinear eigenvalue problem for the
determinastion of mode shape was formulated end solved,
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81.358
Steady-State Response of Internally Dunped Circular
Plates

T. Irie, G. Yamada, and Y, Takeda

Dept. of Mech. Engrg., Faculty of Engrg., Hokkaido
Univ., Sapporo, 060 Japan, J. Acoust. Soc. Amer., 68
{3), pp 922928 (Sept 1980) 7 figs, 2 tables, 10 refs

Key Words: Pistes, Annular plates, Circuler pistes, Internal
damping, Periodic response

The steady-state nonaxisymmetrical responss of a circular
piste and an snnulsr plate with internal damping to a sinu-
soidally varying force is determined by modal analysis. The
transverse deflection of the plates is expressed by use of the
Green function of the plates, and the drivingpoint imped-
snce and transfer impedance are obtained anslytically. The
method is applied to 8 simply supported circulsr plate and
a freeclamped annular plate driven at an srbitrary point;
these responses of the plates are caiculated numerically, and
the effects of the internal damping and the locstion of the
driving point on them are discussed.

SHELLS
{Also see Nos. 259, 368)

81359

Dynamic Deformations and Stresses in a Circular
Cylindricall Shell with Both Ends Clamped Sub-
jected to Trandational Excitations at the Base

S. Ujihashi, A. Itoh, H. Matsumoto, and |. Nakahara
Faculty of Engrg., Tokyo Inst. of Tech., 2-12-1,
Ookayama, Meguro-ku, Tokyo, Japan, Bull. JSME,
23 (181), pp 1055-1063 (July 1980) 15 figs, 1 table,
10 refs

Key Words: Shells, Cylindricsl shells, Impact response
{mechanicat)

An exsct snalysis for the dynamic stresses and deformations
in 8 circular cylindrical shell with both ends clamped, sub-
jected to impulsive motions st the clamped end, is presented
on the besis of Flugge’s dynamic shell theory snd with use
of Lapisce transformation. The end motions are prescribed
by three kinds of loading functions whose velocity histories
in time are haif sine, rectangular and exponentially decaying
puises, respectively.

81.360
Response of a Circular Cylindrical Shell to Distur-
bances in s Half-Space

N. El-Akily and S.K. Datta

Dept. of Mech. Engrg., Univ. of Colorado, Boulder,
CO, inti, J. Earthquake Engr. Struc. Dynam., _§_ (5),
pp 469-477 (Sept/Oct 1980) 3 figs, 15 refs

Key Words: Shells, Cylindrical sheils, Circular shells, Asymp-
totic series, Successive approximation method

The response of s circuler cylindricel shell to disturbences
in sn elastic halfepace is studied. Two methods of solution
are presented. The first is a method of matched ssymptotic
expansions, snd the second is a8 method of successive reflec-
tions.

81-361

On Finite Element Large Displacement and Elastic-
Plastic Dynamic Analysis of Shell Structures

T. Ishizaki and K. Bathe

Kure Res. Lab., Babcock Hitachi K.,K. Takara-machi,
Kure, Hiroshima 737, Japan, Computers Struc,,
42 (3), pp 309-318 (Sept 1980) 21 figs, 35 refs

Key Words: Shells, Finite element technique, Elastic-plastic
properties, Nonlinear response, Dynamic buckling, Initiel
deformation effects

Finite element procedures for nonlinear dynamic anslysis
of shell structures are presented and assessed. Geometric and
materisl nonlinear conditions are considered. Some results
are presented thst demonstrate current applicabilities of
finite element procedures to the nonlinear dynamic snalysis
of two-dimensional sheil problems. The nonlinear response
of a shaliow cap, an impulsively loaded cylindrical shell and
o complete spherical shell is predicted.

81-362

Effectiveness of Fluid Finite Elements in Transient
Anglyses of Fluid-Coupled Elastic Shell Systems
H. Huang, S. Halperson, and D, Curtis

Naval Res, Lab., Washington, D.C., ASME Paper No.
80-C2/PVP-135

Key Words: Shells, Intersction: structure-fluid, Transient
response, Finite slement technique

The effectiveness of the first order hexahedron ideal com-
pressible fluid finite element besed on displacement formuls-
tion is demonstrated by computing the transient response of
two fluidcoupled cylindrical elastic shells impinged upon by
8 transversely incident pressure pulse and comparing results
to an analytical solution.
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81363

Coupled Fluid Structure Amalyses of a Thin Canti-
lJovered Shell

R.E. Schneider and J.A. Stevens

Combustion Engrg., Inc., Windsor, CT, ASME Paper
No. 80-C2/PVP-111

Key Words: Shells, Cantilever beams, Interacton: structure-
fluid

The coupled fluidstructure dynamics of a short thin centi-
levered cylindrical shell immersed within 8 fiuid snnulus hes
been investigated for two highly practice) sampie problems:
the free vibration of an initislly displaced shell and the re-
sponse of a shell to blowdown induced excitstion forces.

81364

Transient Response of a Submerged Fluid-Coupled
Double-Walled Shell Structure to a Pressure Pulse
H.C. Neilson, G.C. Everstine, and Y.F. Wang

D.W. Tayior Naval Ship R & D Ctr., Bethesda, MD,
ASME Paper No, 80-C2/PVP-136

Key Words: Shells, Submerged structures, Interaction: struc-
turs fluid, NASTRAN (computer program), Computer pro-
grams, Finite element technique

A double-walled steel shell structure, submerged in water and
fiooded between the walls, was anslyzed using the genersl-
purpose finite element computer program NASTRAN, with
explicit finite element modeling of the contsined fluid end
spproximation of the external fluidetructure interaction
etfects by the DAA.

81365

Three-Dimensional Linear Analysis of Fluid-Structure
Interaction Effects in the Mark 1 BWR Pressure Sup-
pression Torus

G.S. Holman, E.W. McCauley, and S.C. Lu

Lawrence Livermore Lab., Livermore, CA, ASME
Paper No. 80-C2/PVP-146

Key Words: Intersction: structure-fluid, Shells, Nuclesr
resctor components, Finite slement technique

Linear threedimensional finite-element analyses thet investi-
geted the quslitative effect of torus wall fiexibility on hydro-
dynamic loads induced by a nominesl safety relief valve dis-
charge sre described.

81-366

Dynamic Buckling of Inclastic Spherical Shells

G.E. Funk and L.H.N. Lee

Rockwell International, Los Angeles, CA, ASME
Paper No. 80-C2/PVP-88

Key Words: Shells, Spherical shells, Dynamic buckding

The dynamic buckling behavior of @ compiets sphericel shell
made of a bilinear or work hardening material and under a
uniform external impulisive loading is investigated. A quesi-
bifurcstion theory and 8 minimum principle are employed
to determine respectively the onset of the dynamic buckling
process end the post-bifurcation nonlinear behsvior.

PIPES AND TUBES
{Also see Nos. 255, 258, 391, 393, 403)

81-367

Pipe Whip Analysis of Unrestrained Piping Systems
D.K. Vijay and M.J. Koziuk

Ontario Hydro, Canada, ASME Paper No, 80-C2/PVP-
149

Key Words: Piping sytems, Computer progrems, Dynamic
response

A high energy piping system is snelyzed for s postuleted
bresk location which permits the piping to move @ distence
of over five pipe diameters before impacting s concrete well.
The ABAQUS computer code is used to perform a large-
deflection, nonlinear dynamic analysis to predict the dynam-
ic response of the piping and impacted structure.

81-368

Elastic Buckling Analysis of Buried Pipelines under
Seismic Loads

C.C. Chen, LH.N, Lee,and T, Ariman

Univ. of Notre Dame, Notre Dame, IN, ASME Paper
No. 80-C2/PVP-76

Key Words: Pipelines, Underground structures, Seismic re-
sponse, Shelis, Cylindrical shells

The purpose of this work is to investigate the buckling feilure
mode of buried pipelines under ssismic excitations, using 8
model of a cylindrical shell surrounded by uniform springs.
Attention is focused on the psrametric studies thet concern
the effects on dimensions of the pipe iteelf as well as the
stiffness of the soil medium surrounding the pipe.

PR PR




81369

Fiuid and Structure Dynamic Ilnvestigations of Check
Valves Performed within the HDR Safety Program
(Experimental and Analytical Results)

T. Grillenberger, L. Issler, G, Katzenmeier, and D.H.
Scholl

Gesellschaft fur Reaktorsicherheit, Fed. Rep. of
Germany, ASME Paper No. 80-C2/PVP-141

Key Words: Intersction: structure-fluid, Piping systems,
Valves

At the HDR fscility, several blowdown tests with quick-
closing check valves wers conducted. The valves under
investigation were original check vaives and the test pipe
line similer to a feed water line in BWR's. The dynamic
characteristics of valve, fluid and the piping system were
measured,

81370

Seimnic Behavior of the Qinhuangdao/Beijing Oil
Pipeline in the Tangshan Earthquake

C. Guan-Qing

Petroleum Industry Ministry, Beijing, People’s Rep,
of China, ASME Paper No. 80-C2/PVP-84

Key Words: Pipelines, Seismic response

Esrthquske demage st four locstions on an underground
crude line passing through the seismic area is described.
Teking into sccount the pipeline rigidity etfect on the soil
free deformation and various circumstances of different kinds
of soils, 8 formuls for aseismic celculation is suggested and
8 calculstion method which closely conforms to the actual
demage as well s the experimentsl resuits is recommended.

81371

Earthquake Damage to Pipelines

S. Sholping

Municipal Engrg. Inst. of Beijing, Peopies Rep. of
China, ASME Paper No. 80-C2/PVP-156

Koy Words: Pipslines, Earthquake damage

A briet description and compsrison of the demege caused
by the esrthquakes in China is given. The tests of pipeline
joints in the laborstory are also presented and some sugges-
tions on messures sgeinst serthquakes sre made.

81.372

Dynamic Elastic-Plastic Behavior of Circumferential
Cracks in a Pipe Subject to Seismic Loading Condi-
tions

T.J. Griesbach

Combustion Engrg. Inc., Windsor, CT, ASME Paper
No. 80-C2/PVP-151

Key Words: Piping systems, Pipes (tubes), Nucieer resctor
components, Cracked media, Seismic response

An extensive snelytical study is performed to investigste the
structursl stability and inherent integrity of the reector
coolant loop cold leg pipe contsining hypotheticel circum-
ferential cracks. The purpose of this study is to gain s better
understanding of the mechenisms and extent of crack open-
ing behavior in a resl piping system, and thus establish the
basis for improved pipe bresk criteria.

81373

Tube Bundle Vibrations in Transversal Flow

R.J. Gibert, J. Chabrerie, and M. Sagner

Dept. des Etudes Mecaniques et Thermiques, CEA
Centre d’Etudes Nucleaires de Saclay, Gifsur-Yvette,
France, Rept. No. CONF-780589-3, 9 pp (1978),
Pres, at the Conf. on Vibration in Nuclear Plant,
Keswick, UK, May 9, 1978

CEA-CONF4373

Key Words: Tubes, Multibeam systems, Fluid-induced exci-
tation

This study gives important information concerning charac-
teristic perameters sbout lock+n and whirling instability
phenomena, in the case of tube arrays. Several bundles with
various usual pitches and arrangements are tested. Critical
velocities are messured and the whirling instability charac-
teristic coefficient is tabulsted. A compiementsry experi-
ment is made on tube rows with various pitches.

81374

Pulse Propagation in Fluid-Filled Elastic Curved
Tubes

C.K. Hu and JW, Phillips

Univ, of lllinois, Urbana-Champaign, IL, ASME Paper
No. 80-C2/PVP-126

Key Words: Tubes, Fluid-filled contsiners, Fiuid-induced
excitation, Pulse excitstion

‘ii




The propagstion of fluid transients through elbows is studied,
A st of one-dimensional governing equastions for the propa-
getion of pressure pulses in an inviscid compressible fiuid
contsined in 8 thinwalled naturally curved elsstic tube is

fo «sted and solved by two different techniques.

81375

Fluid-Structure Interactions in One-Dimensional
Linear Cases

U. Schumann

Inst. fuer Reaktorentwickiung, Kernforschungszen-
trum Karlsruhe G.m.b.H., F.R. Germany, 70 pp
(Jan 1979)
KFK-27238

Key Words: Interaction: structure-fluid, Pipes (tubes), Linear
theories

The interaction of pressure waves in a pipe with an elastic
endwall is analyzed using a linear model. Two transient and
two periodic cases are investigated.

81-376

A Simplified Seimmic Design Procedure for Piping
Systems

N. Pal

General Electric Co., Sunnyvale, CA, ASME Paper
No. 80-C2/PVP-34

Key Words: Piping systems, Seismic design, Standards and
codes

A general procedure is presented for simplified earthquake
resistant design for piping systems including cable trays,
electricel conduits and racewsys, instrument and control
lines used in power plants - nuclear, fossil, hydroelectric,
solsr, and chemical refineries and socalled life line (sbove
ground) pipelines wherein resistance to seismic loads is an
important design requirement.

81.377

Flow-Velocity-Dependence of Damping in Tube
Arrays Subjected to Liquid Cross Flow

S.S. Chen and J.A. Jendrzejczyk

Argonne National Lab,, Argonne, IL, ASME Paper
No. 80-C2/PVP-129

Key Words: Muitibeam systems, Tubes, Fluid-induced exci-
tation, Damping effects

Experimsnts sre conducted to determine the damping for
a tube in tube arrays subjected to liquid crossfiow; damping
factors in the lift and drag directions are messured for in-
line and steggered srrays. This study demonstrates thet flow
velocity -dependent demping is importent.

81378

Jet Swing as Governing Factor for Fluid-Elastic
Instability of Tube Bundles

Y.N. Chen

Sulzer Bros., Ltd., Winterthur, Switzerland, ASME
Paper No. 80-C2/PVP-103

Key Words: Tubes, Multibeam systems, Fluid-induced exci-
tation

Fluid-elastic instability of a tube bundie is caused by feed-
back between tube vibration at its fundamental mode snd
flow path variation as a resuit of tube vibration. This fiow
path varistion appeers to originate from the capability of the
jot to perform deflection or swing movement. The experi-
mental resuits on the behavior of flow in two-tube-row benks
and for indine and staggered tube bundies reveal that jet
deflection arises in the region of small latersl tube spacings.

81379

Seismic Qualification of Pipe Span Carrying & Valve
M.Z, Lee

Gilbert Commonwealth Co., Reading, PA, ASME
Paper No. 80-C2/PVP-82

Key Words: Piping systems, Selemic design, Supports

A problem frequently encountered in 8 simplified method of
seismic support design for piping is to determine a spen
reduction factor end load multiplication factors for 8 spen
carrying a concentrated weight, such ss a vaive, An analyticel
method of computing thess factors in a logicsl and funde-
mentsl menner is presented. The method is besed on maxi-
mum stress considering the effect of the concentrated mass
on the natursl frequencies and the responss acoelerstion.
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81380

Harmonic Linearization Method for High-Intensity
Sound in Two-Dimensional Lined Ducts

M.S. Tsai

Boeing Commercial Airplane Co., Seattle, WA, AlAA
J., 18 (10), pp 1180-1185 (Oct 1980) 3 figs, 2 tables,
17 refs

Key Words: Ducts, Acoustic absorption, Acoustic linings,
Method of harmonic linearizstion

The harmonic linesrization method is used to calculate the
sttenustion of the high-<intensity sound in two-<dimensional
ducts of uniform cross section. The complex wave number in
the trenscendental equation is analytically expressed in terms
of lining properties and sound pressure. Very good agreement
betwesn the calculsted results and experimental data are ob-
tained.

81381

Sound Radistion from a Finite Length Unflanged
Circular Duct with Uniform Axial Flow

K. Ogimoto

inst. for Aerospace Studies, Toronto Univ., Downs-
view, Ontario, Canada, Rept. No. UTIAS-231; CN-
ISSN-00826255, 172 pp (May 1980)

N80-27160

Key Words: Ducts, Sound waves, Aircraft noise, Engine noise

In eddition to the noise caused by the turbulent jet exhaust
flow, the noise genersted by the fans and compressors oper-
sting in the inlet duct is @ dominant contributor to the over-
ol jot sircraft engine noise. To assist in improving the under-
stending of the besic characteristics of this type of noise
source, s genersl theory is developed using 8 simplified mod-
ol. This model consists of a finite length hard wall unflanged
circuler duct, an arbitrary genersl planar source distribution
in the duct and & uniform axisl flow inside and outside the
duct redius.

81.382

Transfer Function Method of Measuring In-Duct
Acoustic Properties, I. Theory

J.Y. Chung and D.A., Blaser

Engrg. Mechanics Dept., General Motors Res, Labs.,
Warren, M| 48090, J. Acoust. Soc. Amer., 68 (3),
pp 907913 (Sept 1980} 1 fig, 11 refs

Key Words: Ducts, Acoustic properties, Transfer functions

The theory of a transfer function method of measuring
normal incident induct acoustic properties is presented.
A broadband stationsry rendom scoustic wave in 8 tube is
mathematically decomposed into its incident and refiected
components using a simple transfer-function relstion between
the acoustic pressure at two locations on the tube wall.

81.383

Transfer Function Method of Measuring In-Duct
Acoustic Properties. II. Experiment

J.Y. Chung and D.A. Blaser

Engrg. Mechanics Dept., General Motors Res, Labs.,
Warren, M| 48090, J. Acoust. Soc, Amer., 68 (3),
pp 914921 (Sept 1980) 17 figs, 6 refs

Key Words: Ducts, Acoustic properties, Transfer functions

The transfer function method of measuring in-duct acoustic
properties is described. Experimental results are presented
to demonstrate the accuracy and the general utility of the
method. Test results of the complex reflection coefficient,
the complex acoustic impedsnce, and the transmission loss
are found to agree well with theoretical predictions.

BUILDING COMPONENTS
{Also see No, 246)

81384

Free Vibration Tests of Structural Concrete Walls
and Anslysis of Free Vibration Tests of Structural
Walls

R.G. Oesterle, A.E. Fiorato, and J.D. Aristizabal-
Ochoa

Construction Technology Labs,, Portland Cement
Assn,, Skokie, IL, Rept. No. NSF/RA-800043, 43 pp
{Feb 1980)

PB80-191232

Key Worde: Vibration tests, Walis, Seismic design, Reinforced
concrete, Natural frequencies, Damping cheracteristics




XS0

[EPFORIS S

Etactp

Experimental free vibration tests and results conducted
during latersl ioad tests to determine frequency snd damping
charscteristics of isolated wall specimens are described. This
study is part of an experimental and analytical investigstion
of structursl wells for esrthquake-resistant buildings in which
large isolated reinforced concrete wall specimens sre tested
under reversing in-plane lsteral loads.

81385

Simplified Investigation of Floors under Foot Traffic
R. Becker

Faculty of Civ. Engrg., Bidg. Res. Station, Technion -
Israel Inst. of Tech., Technion, Haifa, Israel, ASCE J.
Struc. Div., ST11 (106), pp 22212234 (Nov 1980)
7 figs, 12 refs

Key Words: Floors, Treffic-induced vibrations

A simplified procedure for computation of the maximum
amplitude of vibration of floors under foot traffic is intro-
duced. Two types of dynamic loads are considered: the
heel drop load and a modified treading in place load. Dy-
namic response analysis of a simplified one degree of freedom
damped system is used to relate maximum amplitudes of
vibration to the static response under pesk loads by means
of dynamic magnification factors.

ELECTRIC COMPONENTS

CONTROLS
(SWITCHES, CIRCUIT BREAKERS)

81.386

An Investigation of Earthquake Damage to Electrical
Equipment

T. Weiming and Z. Shurui

General Inst, of Plant Design, Peoples Republic of
China, ASME Paper No. 80-C2/PVP-85

Key Words: Electric power plents, Equipment response,
Seismic response

Typical earthquake demage to slectrical equipment including
transformers, circuit breskers, arresters and sccumuletors is

discussed and the cause of destruction to equipment with
parts made of porcelsin matsrisl is analyzed. A procedure
to evaluate the dynamic relisbility of such equipment under
seismic circumstances is suggested.

DYNAMIC ENVIRONMENT

ACOUSTIC EXCITATION
(Also see Nos. 245, 247, 281, 283, 304, 311, 349, 482, 483)

81387

Nonlinear Acoustic Wave Interactions in Layered
Media

D.M. Yeager

Applied Res. Lab,, Pennsylvania State Univ., Univer-
sity Park, PA, Rept, No. TM-80-32, 109 pp (Mar 6,
1980)

AD-AQ85 185/7

Key Words: Acoustic waves, Layered materials

The conversion efficiency of psrametric amplification in
fluids is low becsuse of the low dispersivity. A discontinu-
ous changs in phase velocity st the boundery of a waveguide
introduces dispersion, which in turn affects conversion
efficiency. An anslytical model is developed which may be
used to numerically predict the conversion efficiency of »
flatplate, acoustic waveguide given the physical parameters
of the system,

81.388

Scattering of Elastic Waves by a Surface-Breaking
Crack

D.A. Mendelsohn, J.D. Achenbach, and L.M. Keer
Halliburton Services, Chemical Res., Dept., Duncan,
OK 73533, Wave Motion, 2 (3), pp 277-292 (Sept
1980) 11 figs, 5 refs -

Key Words: Elsstic waves, Wave diffraction, Cracked media

Scsttering of incident surface waves and incident body weves
by a surfece-breaking crack is investigeted in a two-dimen-
sionsl geometry. By decomposing the scattered fislds into
symmetric and antisymmetric fields with respect to the plane
of the crack, two boundary value problems for s querter-
plane sre obtained,
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81-389

Propagation of Love Waves Acros a Vertical Dis-
continuity

B.G.Bukchin and A.L. Levshin

Inst. for Physics of the Earth, Academy of Science
USSR, Moscow, USSR, Wave Motion, 2, pp 293-302
(1980) 8 figs, 24 refs

Key Words: Elastic weves, Wave propagstion, Discontinuity-
containing media

A new numerical spproach is suggested for studying elestic
surfece-wave propegetion across vertical discontinuities.
Some computstional resuits for Love wave propagstion
scross the vertical boundary betwesn two layered-quarter-
spaces are demonstrated.

81390

Asseamment of Structural Effects in Acoustic Tran-
sient Experiments

R.L. Citerley, D.A. Kienholz, and W.C. Gibson
Anemet Laboratories, Inc., San Carlos, CA, ASME
Paper No, 80-C2/PVP-122

Key Words: Interaction: structure-fluid, Acoustic excitation,
Frequencies, Normsl modes

Two methods are presented for simulating the wall pressure
response of an acoustic fluid in a flexible container when a
prescribed transient pressure is applied over a small portion
of the fluid boundary.

81391

Flow-Induced Tones in Side-Branch Pipe Resonators
M.L. Pollack

Knolls Atomic Power Lab., Schenectady, NY, Rept.
No. KAPL-4124, 19 pp {Oct 1979), Presented at the
Acoustical Soc, of Amer, Conf., Atlanta, GA, April,
1980

Key Words: Turbulence, Fluidinduced excitation, Acoustic
responss, Branched systems, Pipe resonstors

Acoustic tones generated by turbulent flows and sheardayer-
instability interactions with side-branch resonator pipes were
investigeted experimentally. The experimental values of
resonent frequencies and instability frequencies were com-
pered with predictions for two stages of shear{ayer inter-
action,

81392

The Electric Arc Fumace as a Noise Source

D.H. McQueen

Dept. of Bldg. Acoustics, Chalmers Univ. of Tech,,
412 96 Goteborg, Sweden, Noise Control Engr.,
15 (2), pp 8995 (Sept/Oct 1980) 3 figs, 11 refs

Key \vords: Industrial facilities, Noise generation, Noise
reduction

In electric steelworks, the main noise sources are ususlly
electric arc furnaces. An analytical study of two noise genere-
tion mechanisms, with possible means of noiss reduction
by sesling the furnaces, is summarized.

81.393

Attenuation Characteristics of Mufflers with Gas
Reservoir in Liquid Pipe System (1st Report, The
Effects of Axial Dimensions)

H. Narui and S, Inagaki

The Defense Academy, Yokosuka, Japan, Bull.
JSME, 23 (182), pp 1374-1379 (Aug 1980) 8 figs,
9 refs

Key Words: Mutflers, Piping systems, Noise reduction

Attenustion Of noise transmitted by way of water in water
supply and water discharge systems in dwellings is discussed.

81-394

Application of Coherence Technique for Noise in
Power Plants

S.P. Ying and E.E. Dennison

Gilbert/Commonwealth, Jackson, M! 49201, Noise
Control Engr., 15 (2), pp 8187 (Sept/Oct 1980)
14 figs, 11 refs

Key Words: Electric power plants, Noise generation, Coher-
ence function technique

When total output power is simulated by statistically inde-
pendent multiple sources through psths with linear behavior,
the coherence function can be used to resolve the total power
into individual output power for each source. This technique
is applied to large slectric power generating plants for identi-
fication and characterization of multiple noise sources inside
the plants,
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81395

An Effective Noise Diagnosis Scheme for Industrial
Plants

R. Elmaraghy and C.N. Baronet

Centre de Recherche industrielie du Quebec, Quebec,
Canada, S/V, Sound Vib., 14 (9), pp 14-18 (Sept
1980} 3 figs, 3 tables, 8 refs

Key Words: Industrial facilities, Noise generstion

A comprehensive noise snalysis program csn provide an
understanding of the overall noise problem in a plant before
controls are implemented., Field measurements sre per-
formed in order to generate a plant noise matrix. Rank-
ordering of machine noise sources, noise reduction priorities
and noise reduction magnitudes required in the plant are
established based on the workers’ exposure index Criteria.
This information is used to develop an optimum noise con-
trol plan from an economical and technical standpoint.

81-396

The Contribution of Normal Modes in the Bottom to
the Acoustic Field in the Ocean

M.K. Macpherson and G.V, Frisk

Woods Hole Oceanographic Institution, Woods Hole,
MA 02543, J. Acoust. Soc. Amer., 68 (3), pp 929-
940 (Sept 1980) 13 figs, 33 refs

Key Words: Underwater sound

The effects of normal modes in the bottom on the acoustic
field in the ocean are examined. The ocean bottom model
consists of a slow isovelocity layer overlying an isovelocity
halfspace to simulste the characteristic sound velocity drop
st the water-bottom interface. Attention is focused on the
perfectly trapped modes which are excited in the layer by
inhomogeneous waves emitted by a point source in the water

column. The relative normal mode contribution to the totat

acoustic field in the water is calculated analytically for a
near-bottom source/receiver geometry and evaluated for
representstive ocean bottom examples.

SHOCK EXCITATION
{Also see Nos. 243, 244, 253, 260, 416, 467, 471)

81397

Experimental Investigation of Three-Dimensional

Shock Wave Turbulent Boundary Layer Interaction:
An Exploratory Study of Blunt Fin-Induced Flows

D.S. Dolling and S.M. Bogdonoff

Dept. of Mechanical and Aerospace Engineering,
Princeton Univ., NJ, Rept. No. MAE-1468, 75 pp
{Mar 1980}

AD-A084 768/1

Key Words: Shock wave propsgstion, Boundary value prob-
lems

An experimental study of threedimensional shock wave
turbulent boundary layer intersction is carried out. Inter-
actions generated by fin modeis having sherp snd hemi-
cylindrically blunted leading edges are studied,

81-398

Space-Time Elements for the Shock Wave Propaga-
tion Problem

A. Cella, M. Lucchesi, and G. Pasquinelli

C.N.R. c/o Istituto Scienza delle Costruzioni, Univer-
sita di Genova, Genova, ltaly, Intl. J. Numer, Meth-
ods Engr., 15 (10), pp 1475-1488 (Oct 1980) 9 figs,
15refs

Key Words: Shock wave propagation, Finite slement tech-
nique

A spacedime finite element procedure is presented that inte-
grates on time the equations of nonlinear dynamics, When a
shock occurs and subsequently propegates, the spacetime
procedure gives accurate and stable numerical results, with-
out aftershock wiggling, at relatively low costs of compute-
tion,

81399
The Uncoupling Criteria for Subsystem Seismic
Analysis
C. Chen

Gilbert/Commonwealth Companies, Reading, PA
19603, Nucl. Engr, Des., 27_ (2), pp 245-252 (May
1980} 8 figs, 12 refs

Key Words: Coupled systems, Seismic response, Equipment
response, Nuciear power plants

The uncoupling effects of a subsystem from the system based
on frequency, mode shape and response varistions is dis-
cussed. The two-mass system is first used to study the prob-
tem, snd a closed form solution of the frequency variation is
derived for the two resonant masses with differsnt mass
ratios., Proper selection of modes for frequency varistion
check is also discuseed,




81400

Effects of Horisontally Travelling Waves in Soil-
Structure Interaction

J.P. Wolf and P. Obernhuber

Electrowatt Engrg. Services, Lid., CH-8022 Zurich,
Switzerland, Nucl, Engr, Des., 57 (2), pp 221244
(May 1980) 34 figs, 3 tables, 25 refs

Key Words: Interaction: soil-structure, Wave propegation,
Nuciear power plants, Seismic responss

Phenomena related to horizontally traveling waves are
normally not considered in soil-structure interaction. Only
wertically incident S- and P-waves are commonly sssumed.
To determine the influence of this very basic sssumption, the
responses of a massiess basemat, a massiess structure, 8 base-
mat with mess and a masssepring system connected to a
besemat with mass are psrametrically analyzed for harmonic
and transient excitations for ell wave forms. Comparisons
of the resuits of the same structures, calculated for the stan-
derd vertically incident body waves of the ssme smplitudes
are made.

81401

Dynamic Crack Propagation in Precracked Cylindri-
cal Vessels Subjected to Shock Loading

C.H. Popelar, C. Gi- 2n, and M.F. Kanninen

Ohio State Univ., Columbus, OH, ASME Paper No.
80-C2/PVP-108

Key Words: Crack propagation, Shock response

Previous work has shown that a speed-independent dynamic
fracture toughness property csn be used in an elastodynamic
anslysis 10 describe crack initiation and unstable propagation
under impact loading. in this paper, a further step is taken
by extanding the snalysis from simple laborstory test speci-
mens to treat more reslistic crack-structure geometries.

81402

Nonlinear Transient Analysis by Energy Minimiza.
tion: A Theoretical Basis for the Action Computer
Code

M.P. Kamat

Virginia Polytechnic Inst. and State Univ., Blacks-
burg, VA, Rept. No. NASA-CR-3287, 109 pp (July
1980)

N80-26697

Key Words: Crash research (sircraft), Nonlinear systems,
Computer programs

The formulstion basis for establishing the static or dynamic
squilibrium configurations of finite element modeis of struc-
tures which may behave in the nonlinear range are provided.
With both geometric and time independent material non-
linearities included, the development is restricted to simple
one and two dimensional finite elements which are regsrded
as being the basic elements for modeling full sircraftdike
structures under crash conditions.

81403

Visco-Plastic and Large Deformation Analysis of
Axial Symmetric Deformation of Thin-Walled Circu-
lar Tube

K. Murase and T. Nishimura

Faculty of Science and Engrg., Meijo Univ,, Yagoto-
Urayama Tenpaku Nagoya, Japan, Bull. JSME, 23
(182}, pp 1297-1304 {Aug 1980) 20 figs, 11 refs

Key Words: Tubes, Cylindrical shells, Nonlinear systems, Im-
pact response {mechanical), Finite element technique, Nu-
merical analysis

A dynamic structursl analysis involving meaterisl and geom-
etrical nondinear characteristics is proposed and applied to
s practical problem. This analysis is based on the finite ele-
ment method snd direct numersical integration, and can be
used to predict the crushing behavior of verious structures.

VIBRATION EXCITATION
(Also see Nos. 269, 425, 451, 476, 477)

81404

Lesding-Edge Flutter of Supercavitating Hydrofoils
C. Brennen, K.T. Oey, and C.D. Babcock

California Inst, of Tech,, Pasadena, CA, J. Ship Res.,
24 (3), pp 135-146 (Sept 1980) 16 figs, 2 tables, 27
refs

Key Words: Flutter, Leading edges, Hydrofoil craft

Results of experiments and analysis of the phenomenon of
leadingedge flutter which has been observed to occur for
supercavitating hydrofoils are presented.




81405

Modal Dynamic Analysis of Linear Elastic Systems
with Specified Displacement Time Histories

AMW. Chan, C.H. Chen, and B.J. Mitchel

Stone & Webster Engrg. Corp., Cherry Hill, NJ
ASME Paper No. 80-C2/PVP-91

Key Words: Modal analysis, Elastic medis, Linear systems,
Computer programs

A procedure for the dynamic analysis of lineer elastic systems
with specified displacement time histories at multiple support
locstions using the classical modal snalysis computer pro-
grams without computer software modifications is pre-
sented. Based on the equations of motions, the exact proce-
dure for modal dynamic analysis with displacement time-
history inputs is shown equivalent to grounding all the dy-
namic degrees of freedom where displacements are specified
and applying appropriste forcing functions to edjacant mass
points,

81406

An Application of the Poincare Map to the Stability
of Nonlinear Normal Modes

L.A. Month and R.H. Rand

Dept. of Mech, Engrg., Univ. of California, Berkeley,
CA 94720, J. Appl. Mech., Trans. ASME, ﬂ (3), PP
645651 (Sept 1980) 9 figs, 1 table, 28 refs

Key Words: Normal modes, Periodic response, Nonlinear sys-
tems

The stability of periodic motions (nonlinesr normal modes)
in a nonlinear two-degree-of-freedom Hamiltonian system is
studied by deriving an approximation for the Poincaré mep
vis the Birkhoff-Gustavson canonical transformation. This
method is presented as an aiternative to the usual linearized
stability analysis based on Fioquet theory.

81407

Localized Response Reductions in Wide-Band Ran-
dom Vibration of Uniform Structures

S.H. Crandall

Ford Professor of Engrg.,, Massachusetts Inst. of
Tech., Cambridge, MA 02139, Ing. Arch., 49 (5/6),
pp 347-359 (1980) 11 figs, 10 refs

Koy Words: Rendom excitation, Damped structures

When s lightly damped uniform structure is excited by 8
broad bend rendom source, there is a tendency for the mesn-

squere velocity to be uniformly distributed over the structure
a8 the number of responding modes increasss. Locslized
zones or lanes of intensified response have been noted in
onedimensional and certsin symmatrical two-dimensional
structures. It is shown that under some circumstances there
can aiso be locslized zones or lsnes of reduced response.

81408

A Symumetric Modal Fornulstion of Fluid-Structure
Interaction, Including a Ststic Approximation to
Higher Order Fluid Modes

R.H. MacNeal, R. Citerley, and M, Chargin

The MacNeal-Schwendler Corp., Los Angeles, CA,
ASME Paper No, 80.C2/PVP-116

Key Words: Interaction: structure-fluid, Finite element tech-
nique

A method of fluidstructure coupling is described which
resuits in symmetrical matrix equstions of standard form
that can be solved efficiently by existing finite element
computer programs. The method requires that the uncoupled
vibration modes of either the fluid or the structure be com-
puted prior to the coupled analysis.

81409

Non-Stationary Resonance Vibrations of Non-Linear
Systems with Many Degrees of Freedom and with
Many Non-l.meanhes in Flexible Constraints (Nes-
tacmnrm rezonanéni kmlty nelinedrnich soustav s
mﬂpmvohoﬁanmnelmemtmvpmydl
vazhich)

J, Brynich

§KODA Plzven Central Res, Inst.,, Czechoslovakia,
Strojnicky Casopis, 31 (2), pp 121-139 (1980) 13
figs, 3 refs

{In Czech)

Key Words: Asymptotic series, Resonance pass through,
Nonlinear systems, Multidegree of freedom systems

Non-stationary vibrations of nondinear systems arising during
8 uniform overtravel of the main resonence regions are
snalyzed in an asymptotic metnod. The external force exci-
tation is formed by a single frequency complex vector with &
slow linear change in frequency end with constant smpli-
tudes. The nondinesr system is considered in the form of a
simple chain with nondinesrities in flexible constraints.




81410

A Dynmmic Model of a System with Viscoelastic
Restoring Force (Nahradmi dymamicky model sys-
tému s viskoelastickou vratnou silou)

A. Tondl

National Res. Inst. for Machine Design, Praha-Becho-
vice, Czechoslovakia, Strojnicky Casopis, 31 (2), pp
141-146 (1980) 2 figs, 1 ref -

(In Czech)

Key Words: Nonlinesr theories, Harmonic excitation, Single
degres of freedom systems

Some elastic slements show a difference between the static
and dynamic restoring force charscteristic. A mathematical
model of a system consisting of such an elestic slement with
one mass excited by a harmonic force is presented and
anslyzed.

81411

The Null Dynamical Effect, and Some Frequency
Spectra, of Resonant Inertial Pressure Waves in a
Rapidly Rotating, Right Circular, Sectored Cylinder
W.E. Scott

Univ. of Tennessee and the Ballistic Res. Labs., Knox-
ville, TN 379816, J. Appl. Mech., Trans. ASME, 47
(3), pp 475481 (Sept 1980) 9 figs, 1 table, 20 refs

Key Words: Resonent frequencies, Interaction: structure-
fiuid, Fluid-filled containers, Rotating structures, Spececraft

It is shown that inertisl waves in the form of standing asym-
metrical pressure waves can exist in an incompressible liquid
in & rotating sectored cylinder in @ rigid body executing a
small amplitude gyroscopic motion sbout its center of mass,
Some of the frequency spectrs of th_u- waves are presented
slong with the result that sectoring the cylinder into any
number of equal sectors results in eliminating the destabi-
lizing effect of these waves when there is a “Stewartson”
resonance between the frequency of one of the inertial
modes and the frequency of the nutational component of
the motion of the container,

81412

Harmonmic Viscoelastic Waves Propsgating Parallel
to the Layers of Laminated Media

K. Tanaka and A. Kon-no

Faculty of Engrg., Kyoto Univ., Kyoto, Japan, Bull.

JSME, 23 (181), pp 1100-1108 (July 1980) 9 figs,
22 refs

Key Words: Composite materials, Layersd materiasis, Weve
propagstion, Viscoelastic media, Harmonic excitstion

The propagation of harmonic viscoslsstic waves in laminsted
media is analyzed. The frequency equations are formulated
for verious wave modes propegating in the direction persllel
to the layers of viscoelastic laminsted media. The frequency-
complex wave number spectra are obtsined for the waves in
sn slternste laminsted composite which consists of elsstic
reinforcing layers and viscoslastic matrix layers. The phase
velocity and the sttenustion on the lowest branch sre investi-
gated in the range of low frequencies.

81413

Harmonic Wave Propagation in a Periodically Lay-
ered, Infinite Elastic Body: Plane Strain, Numerical
Remults

TJ. Delph, G. Herrmann, and R.K. Kaul

Div. of Appl. Mechanics, Stanford Univ,, Stanford,
CA 94305, J. Appl. Mech,, Trans, ASME, 47 (3),
pp 631537 (Sept 1980) 15 figs, 5 refs -

Key Words: Layered materials, Wave propagation, Elastic
media, Harmonic excitation

Numerical results sre presented for the dispersion spectrum
for harmonic wave propagstion in an unbounded, periodi-
celly layered elastic body in a state of plane strain. Both
real and complex branches are considered.

81414

Harmonic Viscoelastic Waves Propagating Nommal to
the Layers of Laminated Media

K. Tanaka and A, Kon-no

Faculty of Engrg., Kyoto Univ,, Kyoto, Japan, Bull.
JSME, 23 (181), pp 1092-1099 (July 1980) 5 figs, 18
refs

Key Words: Composite materials, Layered materials, Wave
propagstion, Harmonic excitation, Viscoslsstic media

The propagstion of the harmonic viscoelsstic waves in the
lsminated media in the direction normal to the layers is
anslyzed, and the frequency equations for the dilatations!
waves snd the shear waves are formulsted. The frequency-
compiex wave number spectra sre abteined for the laminsted

Eo.




.
T

composites which consist of elastic reinforcing layers and
viscoelastic matrix lsyers. The phase velocity spectrs and the
attenuation spectrs are investigsted in the renge of low fre-
quencies.

81415

Flutter Analysis of Missile Control Surfaces Contain-
ing Structural Noalinearities

R.M. Laurenson and R.M. Trn

McDonnell Douglas Astronautics Co., St. Louis, MO,
AlAA J,, 18 (10}, pp 1245-1251 (Oct 1980) 10 figs,
9 refs

Key Words: Flutter, Missiles, Nonlinesr systems

Missile control surfaces often contain nonlinserities which
sffect their performence characteristics and flutter bound-
aries. Analysis techniques accounting for these nonlinearities
are discussed siong with their spplication to the investigs-
tion of the dynamics of missile control surfaces containing
structural freeplay-type nonlinearities.

81416

Commonality of Earthquske and Wind Analysis

P.J. Cevallos-Candau

Dept. of Civil Engrg., lllinois Univ. at Urbana-Cham-
paign, IL, Rept. No. STRUCTURAL RESEARCH
SER-472, UILU-ENG-80-2002, NSF/R.2-800022,
210 pp (Jan 1980)

PB80-178312

Key Words: Winddinduced excitation, Seismic excitation,
Random vibration, Response spectra

The common festures of genersl dynsmic analysis pro-
codures employed for evalusting the effects of wind and
earthquake excitation are investigated. A major goal is to
investigste snd deveiop a basis for genersting response spectra
for wind loading, which in turn would permit the use of
modal snalysis techniques for wind snalysis in 8 menner
similer to that employed for esrthquake engineering.

81417

Steady, Oscillatory, and Unsteady Subsonic and Su-
pervonic Aerodynamics, Production Version (SOUS.
SA-P 1.1) Volume 1: Theoretical Manual

L. Morino

Aerospace Systems, Inc., Burlington, MA, Rept, No,
NASA-CR-159130; ASI-TR-7845-VOL-1, 134 pp
(Jan 1980)
N80-26269

Key Words: Computer programs, Asrodynamic charscteris-
tics, Natursl frequencies, Mode shapes

Recent developments of the Green’s function method snd
the computer program SOUSSA (Steady, Oscilistory, snd
Unsteady Subsonic and Supersonic Aerodynamics) sre re-
viewed and summarized.

81418

Determination of Hydrodynamic Mass Using »
General Purpose Finite Element Structural Code
LW, Yu

Westinghouse R & D Ctr,, Pittsburgh, PA, ASME
Paper No. 80-C2/PVP-117

Key Words: Computer progrems, Hydrodynsmic excitation,
Interaction: structure-fluid, Finite slement technique

A computstional technique using a genersl purpose finite
element structural code in determining the hydrodynemic
mass of a fluid-structure system is introduced.

MECHANICAL PROPERTIES

DAMPING
(Also see Nos. 302, 348, 480)

81419

Subharmonic Steady Vibratioms of a NomLinear
Damper with Two Degrees of Froedom amd Viscous
Damping

R. Riganti

Istituto di Meccanica Razionale, Politechico di
Torino, Turin, italy, Intl. J. Nonlin, Mech,, 156 (3},
pp 173-183 (1980) 7 figs, 16 refs

Key Words: Dampers, Dynamic vibration sbeorption {equip-
ment), Viscous demping
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The steadystate, 1/3 subharmonic vibrations ot a dynamic
damper with two degrees of freedom, sinusoidal forcing
function snd internal viscous demping, are presented.

81420
Active Damping of Modal Vibrations by Force Ap-

portioning

W.L. Hallauer, Jr.

Dept. of Aerospace and Ocean Engrg., Virginia Poly-
technic Inst. and State Univ., Blacksburg, VA, Rept.
No. NASA-CR-163396, 48 pp (June 1980}
N80-28372

Key Words: Active demping, Force spportioning method,
Computer programs

Force spportioning, a method of active structural demping
besed on that used in modsl vibration testing of isolsting
modes by muitiple sheker excitation is analyzed and nu-
merically simulsted. The computer programs developed
are described end posible refinements of the ressarch ere
examined.

81421

Gyrodampers for Large Space Structures

JN. Aubrun and G. Margulies

Lockheed Aircraft Corp., Palo Alto, CA, Rept. No.
NASA-CR-159171, 107 pp (Feb 1979)

N80-28417

Key Words: Gyroscopes, Dsmpers, Spacecreft

The problem of controlling the vibrations of large space
structures by the use of actively sugmented damping devices
distributed throughout the structure is addressed. The gyro-
dasmper which consists of a set of single gimbal control
moment gyros which are actively controlled to extract the
structural vibratory energy through the locsl rotationsl
deformations of the structure, is described and analyzed,

81422

Verification of Limit Envelopes Method for Damping
Identificstion (Ovéfeni metody limitnich obalek pro
identifikaci thumen)

J. Svacina and V. Fiala

National Res. Inst. for Machine Design, Praha-Becho-
vice, CSSR, Strojnicky Casopls, 31 (31, pp 319-330
(1980) 6 figs, 3 refs

{in Czech)

Key Words: Limit snalysis, Parameter identification tech-
nique, Demping coefficients

The shape of the sc. limit envelopes depends on the charec-
ter of damping and exciting forces. Application of limit
envelopes for damping identification is proposed end agree-
ment between asnslyticsl solution and anslog simulstion is
presented.

81423

Critical Damping in Linear Discrete Dynamic Systems
D.E. Beskos and B.A, Boley

Univ. of Minnesota, Minneapolis, MN 55455, J. Appl.
Mech,, Trans, ASME, 47 (3), pp 627-630 (Sept 1980)
3 figs, 2 refs

Key Words: Criticsl demping, Lineer systems, Viscous demp-
ing

Free viscously demped vibrations of linear discrets systems
are studied. A genersl method is developed for determining
the critical demping surfeces of a system. Three exemples
presented in detsil illustrate the proposed technique end
some of the important charscteristics of critical demping
surfaces.

81424

Some Aspects of Fluid-Structure Coupling with the
Implicit Continwous Ewlerian Hydrodynamics Algo-
rithm

A.V. Jones
Joint Research Centre-Ispra Establishment, Ispar
{Vva), italy, ASME Paper No. 80-C2/PVP-101

Key Words: Interaction: structure-fluid, Algorithms, Damp-
ing effects

The ICE sigorithm is widely used in fiuidstructure problems
but s thought by some to produce unacceptsble numerical
damping. An evelustion is mede of the damping of esch
eigenmode bath in ICE alone and in ICE coupled to a very
simple structure in the acoustic spproximation.




81423

Some Resomnamce Properties of a System with Multi-
linear Hysteresis (Nicktoré resonamine viastmosti
sastav s multilinedmou hysterézion)

J. Murin

Inst. of Machine Mechanics of the Slovak Academy
of Sciences, Dubravsia cesta, 809 31 Bratislava,
Czechoslovakia, Strojnicky Casopis, 31 (2), pp 147-
156 (1980) 4 figs, 4 refs

(in Slovak)

Key Words: Coulomb friction, Resonant response, Hysteretic
demping

The effect of dry friction magnitude upon the resonance
dynamical magnification factor of a mechenical system
whose stiffness and demping properties may be expressed
by the 50 called multilinesr centrally symmetsical hysteresis
loop is presented.

FATIGUE
{See Nos. 236, 237, 238, 268, 285, 327, 437,438, 470, 481)

ELASTICITY AND PLASTICITY

81426

ldentification of the Elastic Characteristics of Com-
posite Materials by Means of Vibration Tests and a
Model of Discrete Conservative Calculation

D. Engrand and D, Louis

Office National d‘Etudes et de Recherches Aero-
spatiales, Paris, France, ESA-TT-632, pp 79-90,
1979 (Engl. transl, of La Rech. Aerospatiale, Bull.
Bimestriel, Paris, no 19796, pp 401409, Nov/Dec
1979)

N80-26261

Koy Words: Composite materisis, Elastic properties, Vibra-
tion tests, Shells, Cylindrical shells

A method for determining the elastic properties necessary to
define @ truly representstive csiculstion model of & com-
posite structure is proposed. The method consists of defining,
in terms of stiffness, the difference between s preliminary
computation snd experimentally determined eigenmodes,
and then iteratively minimizing this difference in elasticity
coefficients by adjusting the calculation model,

81427

Random Response of a Rigid Sphere Embedded in a
Viscoelastic Medinm and Related Problems

A.l. Beltzer

Holon Center for Technological Education, 52 Go-
lomb St., P.O. Box 305, Holon, Israel, J. Appl, Mech,,
Trans, ASME, 47 (3), pp 499-503 (Sept 1980) 6
figs, 28 refs

Key Words: Spheres, Viscosiastic medis, Random response,
Harmonic response

Random and harmonic responses are considersd for @ rigid
movable sphere embedded in 8 viscoslestic medium. The
solution takes into account the filtering effect of the visco-
elastic medium on the traveling rendom waves. Results
obteined sre applicsble to the prediction of mechenicsl
properties of composite materiels, s well as to thoss of
buried structures, when these objects are excited by incom-
pietely known or random disturbances.

EXPERIMENTATION

MEASUREMENT AND ANALYSIS
{Also see No. 303)

81428

Calculation of Frequency Response by Meams of
Programmable Pocket Calculators (Das Berechmen
von Frequenzgangen mit Taschenrechnerprogram-
men)

P. Vaske

Fachhochschule Hamburg, Hamburg, Germany, Fein-
werktechnik & Messtechnik, 88 (6), pp 316319
{Sept 1980) 9 figs, 1 table, 11 refs

(In German)

Key Words: Computer programs, Frequency response, Mee-
surement techniques

Four exemples are presented which illustrate how to obtain
frequency responses of instruments, circuits and other sys-
tems used in messurement and control technology by mesns
of programmable pocket calculators. The program enables
to compute Nyquist or Bode plots of filters from the transfer
function of the system and to investigate the effects of
tolerances of the components used.
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81429

Computer-Aided Vibration Amalysis by Means of
Fourier Transform, Part 1: Fundamentals, Computer
Hardware and Digital Filters (Rechnergestutzic
Schwingungssnalyse mit Hilfe der Fourier-Transfor-
mation, Ted 1: Grundiagen, Rechner-Hardware und
digitale Filter)

E. Gossmann and H. Waller

VDI-Z,, 122 (11), pp 431437 (June 1980) 13 figs, 7
refs

{In German)

Key Words: Vibration response, Fourier trensformation,
Digital filters

An introduction to vibration theory and the spplication of
Fourier transformation end digital filters in vibration analysis
is presented.

81430

Computer-Aided Vibration Analysis by Means of
Fourier Transform. Part 2: Spectrum Analysis, Ran-
dom Vibrations snd Examples (Rechnergestutzte
Schwingungsanalyse mit Hife der Fourier-Transfor-
mation, Ted 2: Spektralanalyse, Zufalisschwingungen
und Beispiele)

E. Gossmann and H, Waller

VDI-Z,, 122 (12), pp 477481 June 1980) 11 figs,
1 table

{In German)

Key Words: Vibration response, Fourier transformation

The determination of mechanical properties of machines
by means of Fourier transform is illustrated. Other applica-
tions of the method are also described.

81431

On Energy Balance in the Dynamics of Systems with
Time-Dependent Constraints

V. Nicolae and V. Chiroio

Inst, for Physics and Material Tech., Bucharest, Rev.
Roumaine Sci. Tech,, Mecanique, 25 (2), pp 237-242
{Mar/Apr 1980) 1 fig, 5 refs

Koy Words: Time dependent psrameters, Dynamic structural
analysis

Energy balance in the dynamics of systems subjectsd to
time-dependent constraints is snalyzed. Lagrangien equstions
sre compieted by the energetical equation that sssures the
energy bsiance. These equstions are applied to the motion
of the system in the potential and dissipstive field snd sre
illustrated by an example.

81432

Frequency Tracked Pulse Technique for Ultrasomic
Analysis

J.H. Cantrell and J.S. Heyman

NASA Langley Res. Ctr,, Langley Station, VA,
PAT-APPL-6-158 183, 21 pp (June 1980)

Koy Words: Spectrum analyzers, Testing techniques

A trecking generator is slaved to s spectrum analyzer to
produce an input signal having a frequency that follows the
frequency of the spectrum analyzer sweeping local oscillator.
The input signal is gated to a transducer by a transmitter
gate to produce ultrasonic waves in the sample.

81433

A Parametric Transducer for the Detection of Small
Displacements (Trasduttore Parametrico Per la Rivela-
zione di Piccoli Spostamenti)

F. Bordoni

Laboratorio di Ricerca e Technologia per lo Studio
del Plasma nello Spazio, Frascati, (taly, Rept. No.
LPS-79-3, 17 pp (Mar 1979}

N80-24568

(In Italian)

Koy Words: Displacement transducers, Antsnnas

A psrametric transducer used for the detection of vibrations
in a gravitational antenna is described. Several noise sources
are examined in detail, compaering the noise sensitivity of the
described transducer with previously described trensducers.

81434
Surface Displacement Measurements, Strain and
Vibrational Analysis Using Speckle Metrology Tech-
niques

A.B, Lerchbacker
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Naval Postgraduate School, Monterey, CA, 154 pp
(Mar 1980)

Key Words: Plates, Rectangular plates, Speckle metrology
techniques, Vibration analyzers, Displacement measurement

Double-exposure speckiegrams were made of sluminum
2024-T4 rectangular plates. The double-exposure speckie
technique was applied to the sluminum piate to meassure
in-plane transistion and rotation snd out-of plane tilt. Strain
and vibrational analyses were also conducted. The vibrational
results were compared with results previously obtained using
double-exposure time average holography.

81435

The Rotating Beam Gyroscope

C.H.J. Fox and J.S. Burdess

Dept. of Mech. Engrg., Nottingham Univ,, Notting-
ham NG7 2RD, UK, J. Appl. Mech., Trans. ASME,
ﬂ (3), pp 631637 (Sept 1980) 8 figs, 5 refs

Key Words: Measuring instruments, Displacement measure-
ment, Accelerometers, Gyroscopes

The dynamics of a novel multisensor comprising a two-exis
gyroscope and a single-axis linear accelerometer are investi-
gated. The theorstical analysis indicates that the gyroscope
has two modes of operation, untuned and tuned, offering,
respectively, angular rate and angular displecement measure-
ment capebility, depending on the dsmping and mistuning
pressnt.

81436

Analysis of a Transient Load Measuring System

R.R. Good and T.R. Meachum

EG and G. Idaho, Inc., Idaho Falls, Presented at the
26th International Instrumentation Symp., Seattle,
WA, May 5, 1980, 11 pp (1980)

CONF-800502-6

Key Words: Messuring instruments, Transient response

An snalysis of the performance of a load messuring system
is preserited. The load systern was designed to measure the
weight of s pressure vemel containing high pressure and
temperature water. The uncertainty end frequency response
of the system are quentified for both steady state end dy-
namic conditions.

DYNAMIC TESTS

81437

Harmonic Excitation of Mechanical Systems at High
Frequencies and Large Accelerators

H. Loiseau

Office National d’Etudes et de Recherches Aero-
spatiales, Paris, France, ESA-TT-613, pp 7984,
1979 (Engl. transl. of La Rech Aerospatiale, Bull.
Bimestriel, Paris, no, 1979-5, pp 345-348, Sept/Oct
1979)

N80-25491

Key Words: Fatigue tests, Test equipment and instrumenta-
tion, Harmonic excitstion

A structure may be excited for fatigue tests st high fre-
quencies and amplitudes by a conventionsl electrodynamic
exciter. The structure and the exciter are connected by a
mechanical device designed to resonate at the excitation fre-
quency.

81438

Digital Control of Multichannel Fatigue Testing
Systems for the Automotive Industry (Digitale Rege-
lung von Mehrkomponenten-Betrichefestigheitspniif-
standen fur die Automobilindustrie)

F. Klinger

Bismarckstrasse 59A, 1000 Berlin, 39 Germany,
Automobiltech, Z,, 82 (9), pp 469-474 (Sept 1980)
10 figs, 7 refs

Key Words: Fatigue tests, Test facilities, Automated testing

To improve the anslog control of servohydraulic fatigue
test rigs, 8 new digital concept has been developed which
uses highspeed digital computers and arrey-processors to
calculste all transfer functions of the system and then to
produce drive signais for up to 16 actustors.

81439

Development of a Taped Random Vibration Tech-
nique for Acceptance Testing

G. Hirschberger, J.J. Popolo, J. Devitt, and R, Po-
kallus

spegager cen e
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Grumman Aerospace Corp., Bethpage, NY, J. En-
viron, Sci., 23 (5), pp 11-14 (Sept/Oct 1980) 5 figs,
2 tables

Key Words: Vibration tests, Random vibration, Vibration
goneration, Testing techniques

Results of 8 study to develop an economical technique for
generating rendom vibration are described.

81440

A Feasibiity Study of Detecting Reinforcing-Bar
Debonding by Acoustic-Emission Technique

A.S. Kobayashi, N.M, Hawkins, Y-L A, Chan, and
IJ. Lin

Univ. of Washington, Seattle, WA 98195, Exptl.
Mech,, 20 (9), pp 301308 (Sept 1980) 10 figs,
15 refs

Key Words: Nondestructive tests, Acoustic emission, Rein-
forced concrete, Cyclic loading

Acoustic emissions detected by two transducers mounted
on » reinforcing bar in a reinforced-concrete block, which
is subjected to cyclic tension-compression loading, are used
10 sseess the locations of re-ber debonding.

81441

Nondestructive Evaluation of Airport Pavements.
Volume 3: Operation Manual for MLGPAV Pro-
gram at TCC

D. Yang

Yang (Nai C.) and Associates, New York, NY, Rept.
No. AD-A079591; FAA-RD-78-154-Vol-3, 47 pp
{Sept 1979)

N80-26331

Key Words: Nondestructive tests, Airports, Psvements,
Iintersction: wheel-psvement

Sensitivity enalysis of sircraft psrameters on functional
povement design is discussed. The MLGPAV program is sn
integrated system which is deta independent based on de-
fined methematical models end operstional logic. The input
deta is divided into job snd universal defasult inputs.

76

DIAGNOSTICS

81442

and Fracture

K.Ono

Dept. of Materials, California Univ., Los Angeles, CA,
Rept. No. TR-80-02, 42 pp (May 1980), Presented at
the Joint Meeting of ASA and ASJ, special session on
Acoustic Emission, Honolulu, HI, Dec 1, 1978
AD-A086 263/1

Key Words: Acoustic emission, Diagnostic techniques

Current status of acoustic emission signal detection methods,
theoretical anslysis of acoustic emission sources and acoustic
emission behavior of materials srising from plestic deforma-
tion and fracture are reviswed. Recent developments in
quantitative signal detection and transducer characterization
are considered. Several theories of acoustic emission sources
are summarized.

81443

Practical Application of Taped Random Screenimg
Using Digital Vibration Control Systems

D.A. Mahn

Dynamic Systems Div., Thermotron Industries, Hol-
land, M1, J, Environ, Sci., 23 (5), pp 15-17 {Sept/Oct
1980) 3 figs, 4 refs

Key Words: Disgnostic techniques, Random vibration

With improved commercisl audio record/playback systems,
cassette-taped random provides the avionics and commercisl
industries with a practicel and cost effective means of imple-
menting a random vibration screening program,

81444

Progress Toward Acoustic Emission Characterization
for Continuous Monitoring Reactor Pressure Vessels
P.H. Hutton, E.B. Schnenk, and R_J. Kurtz

Battelle Pacific Northwest Labs, Richland, WA,
Rept. No. PNL-SA-7746; CONF-7909132-1, 7 pp
(1979), Presented at the International Symp. on
Methods of Nondestructive Testing of Mater. and
Their Appl. in Nucl, Engr., Saarbrucken, West Ger-
many, Sept 17, 1979

N80-28760
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Key Words: Diagnostic techniques, Nuciesr reactor compo-
nents, Pressure vemsels, Crack detsction, Acoustic emission

The feasibility of detecting snd anslyzing fiaw growth in an
operating resctor vesssl using acoustic emission deta is evelu-
ated. A preliminary AE flaw growth relstionship was devel-
oped encompassing six varisbles.

BALANCING

81445

Experimental Investigation of Multi-Span Rotor
Balancing Using Least Squares Method

F. Fujisawa, K. Shiohato, K. Sato, T. Imai, and E.
Shoyama

Hitachi Res. Lab,, Hitachi, Ltd., Japan, J. Mech,
Des., Trans, ASME, 102 (3}, pp 589696 {July 1980)
10 figs, 3 tables, 10 refs

Key Words: Balancing techniques, Rotors (machine ele-
ments), Least squares method

The lesst-squares method which uses influence coefficients
was applied to simultanecus balancing of a multibesring
rotating shaft system, snd an experiment was conducted to
demonstrate its effectiveness.

MONITORING

81446

Vibration Monitoring for Rotating Machinery

1.R. Hitchen

Manager (nstruments, U.K.F. Fertilisers Ltd., Mea-
surement and Control, 13 (3), pp 97-102 (Mar 1980)
9 figs

Key Words: Vibration monitoring, Vibrstion probes, Accel-
erometers

A guide for instrument personnel involved in specifying
snd/or maintaining vibration monitoring equipment is pre-
sented.

81447
Holographic sad Acoustic Emission Evaluation of
Presgure Vessels

DM, Boyd
Lawrence Livermore Lab., Livermore, CA, ASME
Paper No. 80-C2/PVP-26

Key Words: Monitoring techniques, Pressure vessels, Holo-
graphic techniques, Interferometric techniques, Acoustic
emission

Optical holographic interferometry and acoustic emiesion
monitoring were simultaneously used to evelusts two smell,
high pressure vessels during pressurizstion. The techniques
provide pressure vesssi designers with both quentitative
information such ss displacement/strain messurements and
qualitstive information such s flaw detection,

81448

Progress in Vibration Analysis Technology

RJ. Kiefer

Spectrai Dynamics, Subs, Scientific-Atlanta, San
Diego, CA, Power Transm. Des., pp 108-112 (Oct
1980) 9 figs, 1 table

Key Words: Monitoring techniques, Design techniques,
Rotating structures, Spectrum snalysis

The discussion focuses on frequency spectrum messurements
for identifying maintenance problems, snd on resonence
identification by mode shape analysis to assist in product
design.

81449

Modeling of Elastoplastic Fracture Behavior Using
Acoustic Emission Methods

R.S. Williams

United Technologies Res. Ctr., East Hartford, CT,
Closed Loop, 10 (2), pp 1523 (Oct 1980) 10 figs,
3 tables, 6 refs

Key Words: Monitoring techniques, Acoustic emission,
Fracture properties

Acoustic emission monitoring of pressure vessels is receiving
incressed sttention by government agencies, code committess
and utilities ss 8 viable technique for preservice (hydrotest)
snd ineervice inspection. Results of a series of compact
tension fracture tests, hest treated to exhibit s range of
fracture behavior monitored with acoustic emission, are pre-
sented. A theoretical model is developed and severs! schemes
for acoustic emission source clswmificetion are discusesd.




ANALYSIS AND DESIGN

ANALOGS AND ANALOG COMPUTATION

81450

On the Dynamics of Plates Using a Beam-Analog

M.E. Mohsin and E.A. Sadek

Aeronautical Dept., Cairo Univ., Giza, Egypt, Com-
puters Struc., 42 (3), pp 267-272 (Sept 1980) 7 figs,
3 tables, 19 refs

Key Words: Analog simulation, Plates, Beams

A besm-enalog slement which simulates both the static and
dynamic behavior of plates, with or without in-plane forces,
using the same routine program is described. Typical exam-
ples of piate dynamics are used to demonstrate the accuracy
and convergency of the anslog.

ANALYTICAL METHODS
{Also see Nos. 400, 422)

81451

Direct Method of Determination of Self Oscilation of
Thin-Walled Primnatic Elements (Priama metoda
wréovania visstnych kmitov tenkostennych priz-
matickych prvkov)

F. Simcak

Mechanical Engr, of the Technical University Kosice,
CSSR, Strojnicky Casopis, 31 (1), pp 7588 (1980) 7
figs, 9 refs

(In Slovak)

Key Words: Direct computationasl method, Prismatic bodies,
Oscilistion, Beams

A method of determination of self oscillation snd shape of
solf oscillation of thinwalled prismatic slements is presented.

81452

Notes or Accuracy of Approximate Solutions of Sys-
tems with Parametric Excitation

T. Kotera

Dept. of Production Engrg., Faculty of Engrg., Kobe
Univ., ﬁokkodai 1, Nada, Kobe 657, Japan, Stoj-
nicky Casopis, 31 (3), pp 251-267 (1980) 5 figs, 34
refs

Key Words: Psrametric excitation, Perturbstion theory

Vibrations of systems with parametric excitstions have been
extensively investigeted by many researchers. In most works,
vibrations are snalyzed by the perturbstion method rather
than by a mathematically sxact method. in such works that
introduce the correct charscteristic equstions for systems
with parametric excitations, rational methods of determining
characteristic roots are not shown explicitly nor is accuracy
of the results by the perturbation method shown.

81453

Penalty Methods in Finite Element Analysis of Fluids
and Structures

D.S. Malkus

Dept. of Mathematics, lll. Inst. of Tech,, Chicago, IL
60616, Nucl. Engr, Des., 57 (2), pp 441448 (May
1980) 3 figs, 4 tables, 11 refs

Key Words: Finite slement technique, Galerkin method,
Penalty technique

The use of pensity techniques in finite element Galerkin
ecqustions is discussed,

81454

Comparison of Variational and Finite Elemeat Solu-
tions of Helmholt2’s Equation

P.A.A. Laura, R.H. Gutierrez, and G.S. Sarmiento
Inst. of Applied Mechanics, Base Naval Puerto Bel-
grano, Argentina and Centro Atomico Bariloche
(CNEA), Rio Negro, Argentina, J. Acoust. Soc.
Amer., 68 (4), pp 1160-1162 (Oct 1980) 2 figs, 2
tables, 9 refs

Key Words: Nstural frequencies, Membranes (structural
members), Varistional methods, Finite slement technique

Some numerical experiments on the determination of natursl
frequencies of vibration of doubly connected membranes of
complicated boundery shspe sre presented. Finite element
resuits are compared with values obtained using en approxi-
mate method.




81453

Study of Fracture Dynamics by the Finite Element
Method (Studium dynamiky trhlin metodou konec-
nych prvkd)

Z. Bllek

Inst. of Physical Metallurgy, Brno, Czechoslovakia,
Strojnicky Casopis, 31 (1), pp 3344 (1980) 10 figs,
32 refs

(In Czech)

Key Words: Finite siement technique, Fracture properties

The sppiication of a finite element computer program in
dynamic frecture mechanics is presented. Standerd iso-
parametric elements are employed for spatisl discretizstion
with an explicit centrel difference time integration scheme.

81456

Eigenvalues for Unstable Resonators with Slightly
Misaligned Strip Mirrors

C. Santana and L.B. Felsen

Instituto de Pesquisas Espaciais, Sao Jose dos Cam-
pos, Brazil, Rept. No, INPE-1738-RPE/137-Rev, 17
pp (May 1980)

N80-26140

Key Words: Eigenvalue problems

Very small misalignments in unstable strip resonators may
csuse detachment of the low loss eigenmode at lower equive-
lent Fresnel number, N sub eq, and introduce differunt
periodicities into the eigenvalue curve as 2 function of N
sub eq. Using the resonance equation developed previously
from waveguide mode theory, this behavior is expisined in
physical terms by coupling between mode fields with even
and odd symmetry, which are uncoupled in the perfectly
sligned configuration.

81457

Numerical Bracketing of the Eigenvalues of Complex
Linear Structures

P. Gibert

Office National d’Etudes et de Recherches Aero-
spatiales, Paris, France, ESA-TT-632, pp 69-78, 1979
{Engl. transl, of La Rech. Aerospatiale, Bull. Bimes-

triel Paris, no, 1979-6, Nov/Dec 1979, pp 395-400)
N80-26260

Key Words: Eigenvalue problems, Linear systems

Considerstion is given to the numerical bracketing of the
eigenvalues of a symmetricel operstor sssaciated with ellipti-
cal partial differentist equstions for the cass of a complex
linear structure. A method for solving 8 supplementsl static
problem by mesns of s mixed varistionsl formulstion is pre-
sented,

MODELING TECHNIQUES
{Also see Nos, 223, 229, 266, 270, 305)

81458

The Stochastic Finite-Element Method

H. Contreras

EESCO Energy Services, San Francisco, CA 94111,
Computers Struc., 42 (3), pp 341-348 (Sept 1980)
4 figs, 3 tables, 29 refs

Key Words: Mathematical models, Finite element technique,
Stochastic processes

A generic stochastic finite-element method for madeling
structures is proposed as 3 means to analyze and design struc-
tures in a probabilistic framework. Stochastic differentisl
and difference equation theory is applied in structures dis-
cretized with the finite-element methodology.

81459

Numerical Modeling of Dynamic Crack Propagation
in Finite Bodies, by Moving Singular Elements, Part
1: Formulation

T, Nishioka and S.N. Atluri

School of Civil Engrg., Georgia Inst. of Tech,, At-
lanta, GA 30332, J. Appl. Mech,, Trans, ASME, 47
(3), pp 570596 (Sept 1980) 2 figs, 12 refs

Key Words: Crack propagation, Finite slement technique

An efficient numerical (finite-element) method is pressnted
for the dynamic enalysis of rapidly propagsting cracks in
finite bodies, of arbitrary shaps, wherein linesrelastic me-
terisl behgvior and two-dimensionsl conditions prevail. Pro-
cedures to embed analytical asymptotic solutions for singu-
larities in stresses/strains neer the propegsting crack-ip, to
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asccount for the spatisl movement of these singularities slong
with the crackiip, and to directly compute the dynamic
stress-intensity factor, are presented.

81460

Numerical Modeling of Dynamic Crack Propagation
in Finite Bodies, by Moving Singular Elements.
Part 2: Results

T. Nishioka and S.N. Atluri

School of Civil Engrg., Georgia Inst. of Tech., At-
lanta, GA, J. Appl. Mech,, Trans, ASME, 47 (3),
pp 577-682 (Sept 1980) 11 figs, 14 refs

Key Words: Crack propagation, Finite element technique

Using the movingsingulerity finite-element method, seversl
problems of dynamic crack propagation in finite bodies have
been analyzed. Discussions of the effects of wave interactions
on the dynamic stress-intensity fectors are pressnted. The
obtsined numerical resuits are compered with the corre-
sponding infinite domain solutions and other available
numerical solutions for finite domains.

81461

Modal Cost Analysis for Linear Matrix-Second-Order
Systems

R.E. Skelton and P.C, Hughes

School of Aeronautics & Astronautics, Purdue Univ.,
West Lafayette, IN 47907, J. Dyn. Syst., Meas, and
Control, Trans, ASME, 102 (3), pp 151-158 (Sept
1980) -

Key Words: Modal analysis, Mathematicel models

Reduced models and reduced controllers for systems gov-
erned by mastrixsecond-order differential equations are
obtsined by retsining thoss modes which make the largest
contributions t0 quadratic control objectives. Such contri-
butions, when used ss mode truncstion criteris, sllow the
statement of the specific control objectives to influence the
early model reduction from very high order models which are
avellsble, for example, from finite element methods. The
reistive importance of demping, frequency end sigenvector
in the mode truncstion decisions sre made explicit for
sach of these control objectives: sttitude control, vibration
suppression end figure control,

81462

Dynamical Models for Multidimensional Structures
Using Bond Graphs

D.L. Margolis

Dept. of Mech, Engrg., Univ. of California, Davis,
CA 95616, J. Dyn, Syst., Meas, and Control, Trans,
ASME, 102 (3), pp 180-187 (Sept 1980) 9 figs, 2
tables, 8 refs

Key Words: Mathematical models, Bond graph technique

Bond graphs are used to construct finite mode, long wave-
length models of multidimensionsl structures. These struc-
tures are, in some cases, either too large or constructed from
so many physical pieces that complete modeling using finite
slement methods is prohibited. Bond graph development for
this type of dynamic system is given.

NONLINEAR ANALYSIS

81463

A Modified Volterra Series Represeatstion for a Class
of Single-Valued, Continuous Noslmear Systoms
G.A. Parker and E. L., Moore

Dept. of Mech, Engrg., Univ. of Surrey, Guildford
CU2 5XH, UK, J. Dyn, Syst., Meas. and Control,
Trans. ASME, 102 (3), pp 163-167 (Sept 1980) 4
figs, 20 refs

Key Words: Nonlinear theories, Functional snalysis, System
identification techniques, Cross correlstion technique

A modification is presented to the Volterra functional series
representation of the response from & cascaded linear-non-
lineardinear system in which the nonlinear slement is single-
valued, separable, and continuous.

NUMERICAL METHODS
(See Nos, 459, 460)

PARAMETER IDENTIFICATION
{Also see No, 316)

81464
The Use of a Spectral Filter Technique for the
Identificstion of Linear and Noalinear Systems

 Me,



(Anwendung einer Spektralfiliertechnik zur Identi-
fikation linearer und nichtlinearer Systeme)

W. Wedig

Institut fur Technische Mechanik, Universitat Karls-
ruhe Kaiserstrasse 12, D-7500 Karlsruhe 1, Bundes-
republik, Deutschiand, Ing. Arch,, 49 (5/6), pp 413-
425 (1980) 4 figs, 7 refs

(In German)

Key Words: System identification techniques, Nonlinesr
systems, Linear systems, Spectrum analysis

For the identification of dynamic systems random noise
should be used which excites all natural frequencies in one
test. By means of a simple second order circuit, the band-
pass properties of which leads to a delt-filter in the limiting
case, it is then possible to measure or to calculste exactly
the noisespectra of all processes and parameters of the sys-
tom as well.

81465

Parameter Estimation of Delay Systems Via Block
Pulse Functions

Y. Shih, C. Hwang, and W. Chia

Dept. of Chemical Engrg., National Cheng Kung
Univ., Tainan, Taiwan, China, J. Dyn. Syst. Meas.
and Control, Trans. ASME, 102 (3), pp 159-162
(Sept 1980) 2 figs, 19 refs

Koy Words: Parameter identification technique

Linesr time-invariant delay-differentisl equstion systems are
spproximately represented by a set of algebraic equations
with block pulse functions. A least squares estimate is then
used to determine the unknown parameters. Examples with
satisfactory results are given.

DESIGN TECHNIQUES
(See No. 448)

COMPUTER PROGRAMS
(Also see Nos. 218, 232, 268, 269, 291, 292, 263, 364,
367,417,418)

81466
NDTRAN: Interpreter of Dynamic Systems (O Inter-
pretador de Sistemas Dinamicos: NDTRAN)

A S 5 o . S A AT, e U ARt U A PO 5 1 i B A5, AN R+ T8 4 S ENRETAS A5 7 A el o P R S g . .

H.G.V.S. Borges

Instituto de Pesquisas Espaciais, Sao Paulo, Brazil,
64 pp (Mar 1980)

N80-26058

(In Portuguese)

Key Words: Computer programs, Dynasmic systems

Computer methods for system dynamic simulstion sre
examined with specific emphasis on the dynamic modeling
transiator and the Notre Dame Transistor. Both sre specific
for simulation of continuous time,

81467

CRASHC: A Two-Dimensional Code to Compute
the Response of Axisymmetric Shipping Containers
to End-on Impacts

T.A. Butler, E.G. Endebrock, and J.B. Payne

Los Alamos Scientific Lab., NM, 46 pp (Jan 1980)
LA8121-MS

Key Words: Computer programs, Shipping containers, Im-
pact response (mechanical), Axisl excitation

Safety evalustion of radioactive meterisl shipping contsiners
entails determining their response to severe impect condi-
tions. A computer code for obtaining the nonlinear response
of axisymmetric shipping contsiners to end-on impact is
described.

81-468

Computer Models for Soil Structure Interaction
Analyses

J.M. Roesset

The Univ. of Texas at Austin, Austin, TX, ASME
Paper No. 80-C2/PVP-130

Key Words: Interaction: soil-structure, Computer programs,
Nuclear power plants, Seismic design

A number of formulstions snd computer programs have been
developed in the last ysars for soil structure interaction
anslyses, particularly in relstion to the seismic design of
nuclear power plants. Cheracteristics of some of thess mod-
els, the simplifying assumptions which may be inherent in
their formulation, the conditions under which they mey be
used with some degree of confidence and the decisions that
must be made in the selection of the appropriste model
parameters in order to obtain ressonable answers, are dis-
cussed in detsil.




81469

Recent Developments in Computer Methods for
Structural Analysis

T.J.R. Hughes

Div. of Engrg. and Applied Science, California Inst. of
Tech., Pasadena, CA 91125, Nucl. Engr. Des., 57 (2),
pp 427439 (May 1980) 10 figs, 71 refs

Key Words: Interaction: structure-fluid, Finite element tech-
niqus, Beams, Plates, Shells, Computer programs

A survey is presented of seversl aress in which significant
recent progress has been made in computerized structursl
analysis. The sreas upon which attention is focused are:
new trensient algorithms; fluidstructure intsraction; snd
finite elements for nearly-<incompressible solids, and beam,
plate and shell structures based upon theories which include
transverse shear deformations.

81470

Fatigue Damage of Flexible Pavements under Heavy
Loads

J.H. Havens, R.C. Deen, and H.F. Southgate

Div. of Research, Kentucky Bureau of Highways,
Lexington, KY, Rept. No. RR-618, 25 pp (Apr 1979)
PB80-197114

Key Words: Computer programs, Pavements, Fatigue life

A modified Chevron N-Lsyer computer program has the
capability of calculating the work done by the total load
on 8 given load group. Earlier analyses of AASHO Road
Test sections and test vehicles had permitted the develop-
ment of damage factor relationships. This paper presents
seven two-tire and fourtire single axles, tandems, triaxles,
and fouraxie, five-axie, and six-axie groups.

81471

Effects of Cavitation on Underwater Shock Loading,
Part 2. Plane Problem

R.E. Newton

Naval Postgraduate School, Monterey, CA, Rept. No.
NPS69-80-001, 18 pp (Apr 1980)

AD-A084 755/8

Key Words: Computer programs, Cevitation, Underwater
explosions, Shock excitstion

82

Addition of a structursl code to the previously deveioped
finite element fluid code is described. Preliminary conclu-
sions concerning conditions needed to induce cavitstion and
its effects on structural response are reported.

81472

TRBASIS: A Progran Module for Transient Modal
Analysis of Linear Structures, Part 1

P. Stehlin

Structures Dept., Aeronautical Res. tnst. of Sweden,
Stockholm, Sweden, Rept. No. FFA-HU-2125-Pt-1,
56 pp (Oct 1979)

N80-28762

Key Words: Computer programs, Modal snalysis, Trensient
response, Linear systems

An integrated program module of the BASIS 3 structural
snalysis code which performs transient analyses of linear
structures is described. A summasry of the theoretics! rele-
tions on which the code is based is given. The operstion of
the program module is explsined snd illustrated by exsmples.

81473

Use of Minicomputers for Dynamic Analysis

D.B. Nickerson

Stress Analysis Associates, La Canada, CA, Test, 42
(5), pp 8-11 {Oct/Nov 1980) 1 fig

Key Words: Design technigues, Computer-eided techniques,
Pumps, Bearns

The possibilities of microcomputers, equipped with inter-
active software, to solve dynamic problems are discussed.
To iliustrate the advantages of the microcomputers, shaft
vibrations, a typical problem in verticsl pump field, are
determined using a lsrge genersl purpose finite element
program {(ANSYS), Timoshenko theory, and the microcom-
puter with BEAMVIBS software.

81474
Nonlinear Transient Analysis by Energy Minimiza-
tion: A Theoretical Basis for the Action Computer
Code

M.P. Kamat

.




Virginia Polytechnic Inst. and State Univ,, Blacks-
burg, VA, Rept. No. NASA-CR-3287, 109 pp {July
1980)

N80-26697

Key Words: Computer programs, Transient response, Energy
methods, Finite slement techniques, Crash resesrch (aircraft)

The formulstion basis for establishing the static or dynamic
equilibrium configurations of finite element models of struc-
tures which may behave in the nonlinear range are provided.
With both geometric snd time independent material non-
linearities included, the development is restricted to simple
one and two dimensional finite elements which are regarded
as being the basic elements for modeling full sircraftdike
structures under crash conditions.

81475

ROTOR: A Fortran Program to Calculate the Critical
Speeds of Rotating Shafts

P. Brooks and D.L., Duffett

Reactor Equipment Ltd., General Electric Co., Whet-
stone, UK, Rept. No. REL/R(79)2, REL/TM(78)23,
41 pp (Jan 1979)

NB80-26674

Key Words: ROTOR (computer program), Computer pro-
grams, Shafts (machine elements), Critical speeds

A computer progrsm is described written in FORTRAN for
the PDP 11-70 which can be used to calculate any number of
critical speeds of transverse vibration of a rotating shaft
supported in two bearings. Operating instructions, method of
cslculation, comparisons made with other methods of calcu-
lation, and test problems are given.

81476

Steady, Oscillatory, and Unsteady Subsonic and
Supersonic Aerodynamics, Production Version (Sous-
ss-p 1.1). Volume 1: Theoretical Manual

L. Morino

Aerospace Systems, Inc., Burlington, MA, Rept. No.
NASA-CR-159130, ASI-TR-7845-V-1, 134 pp (Jan
1980)

NB0-26269

Key Words: Computer programs, Asrodynamic characteris-
tics, Green function

Recent developments of the Green‘s function method snd
the computsr program SOUSSA are reviewed and sum-
marized.

81477

Vibration Analysis of the Long Duration Exposure
Facility (LDEF) Using SPAR

H. Edighoffer

General Electric Co., Philadelphia, PA, Rept. No.
NASA-CR-159239, 96 pp (June 1980)

NB80-26696

Key Words: SPAR {(computer program), Computer programs,
Test facilities

The structural modeling of the Long Duration Exposurs
Facility utilizing the SPAR system of computsr programs
for vibration analysis is discuseed.

81478

Users Manual: Secondary Data Reduction Programs
for the Eclipse S5-200/230 Shock and Vibration Mea-
surement Systems

H.W., Swan

Data Processing Div., Sandia Labs., Livermore, CA,
Rept. No. SAND-79-8065, 43 pp (Nov 1979)
N80-25708

Key Words: Computer programs, Messurement techniques,
Shock response, Vibration measurement

The Eclipse secondary dsta reduction programs from the
user’s point of view is described. These secondary processing
routines manipulate the data in ways that are outside the
scope of the primeary reduction routines, Included sre loga-
rithms, antilogarithms, and powers of dats; polynomisl
smoothing, dividing snd multiplying one data set by snother,
and scaling; combinations and separation; and others.

GENERAL TOPICS

TUTORIALS AND REVIEWS

81479
Historical Aspects of the Seismic Analysis of Large
Dams
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R. Dungar
Motor-Columbus Consulting Engineers, Inc., Park-
strasse 27, CH-5400 Baden, Switzerland, Shock Vib.
Dig., 12 (10), pp 3-8 (Oct 1980) 44 refs

Koy Words: Reviews, Dams, Seismic design, Concrete con-
struction

Generslities of the aseismic design of dams are reviewed.
Specific details related to concrete dams and t0 embaenk-
ment structures are presented.

81480

Damping of Mechanical Vibrations and Acoustic
Waves

J.R. Birchak and D. Rader

Acoustic Sensors, NL Petroleum Services, Houston,
TX, Shock Vib, Dig., 12 (10), pp 11-30 (Oct 1980)
261 refs

Key Words: Reviews, Vibration damping, Acoustic absorp-
tion

An overview of the mechsnisms underlying the demping of
mechanical vibrations and acoustic waves is presented. Ref-
erences are grouped according to damping parameters, gases,
liquids, solids and surface losses at interfaces. Practical im-
plications are summarized to show engineering spplications
and directions for future investigations of energy dissipation.

BIBLIOGRAPHIES

81481

Compression Fatigue Life Prediction Methodology
for Composite Structures - Literature Survey

C.R. Saff

McDonnell Aircraft Co., St. Louis, MO, Rept. No.
NADC-78203-60, 77 pp (June 1980)

AD-A086 062/7

Key Words: Bibliographies, Fatigue life, Composite struc-
tures, Prediction techniques

WA i b 4PN Bl s T s e

A summary of litersture conceming static strength and
fatigus anslysis of boited joints in composite materisls is
given, The cbjective of this program is to develop » fetigue
life prediction methodology thet will improve design effi-
ciency, facilitate structursl certification and provide guide-
lines for service life management.

81482

Acoustic Holography. 1964 - June, 1980 (Citations
from the NTIS Data Base)

W.E. Reed

National Technical Information Service, Springfield,
VA, 172 pp (July 1980) (Supersedes NTIS/PS-79/
0735 and NT1S/PS-78/0700)

PB80-812530

Key Words: Bibliographies, Acoustic holography

Aspects of acoustic holography are covered in this bibliog-
raphy. Theory, equipment design, uses, and imaging tech-
niques are presented. The applications include underwater
and underground object locsting, structurs! geology snd
tectonics, sonar imaging, non-destructive testing, sntenna
radiation patterns, nuclear reactor inspection, remote sensing,
and use in medicsl exsminations.

81483

Acoustic Holography. 1970 - June, 1980 (Citations
from the Engineering Index Data Base)

W.E. Reed

National Technical Information Service, Springfield,
VA, 334 pp (July 1980} (Supersedes NTIS/PS-79/
0736 and NTIS/PS-78/0701)

PB80-812548

Key Words: Bibliographies, Acoustic holography

Worldwide research on acoustic holography is covered.
Theory, uses, equipment design, and imaging techniques
are presented. Most of the studies are genersl snd not spplied
to a specific use of acoustic holography. However, there are
citations which do discuss its use in maedicine, nuclesr re-
actors, and nondestructive testing.

PO




T . :h,"v“,, i

aeis

o)
k4

AUTHOR INDEX

Abdelhafez, FA., ......... 300
Achenbach,J.D. .......... 388
Adams M............... 221
Ahlbeck, D.R.. ........ 272,274
Abrecht, H.. ... ......... 302
Alderson, MAHG.........243
Allaire,P.E. . ............ 315
Ariman, T............... 368
Avristizabal-Ochoa, J.D.. . . ... 384
Assedo,R............... 268
Atluri, SN, .. ........ 459, 460
Au, YHJ. .............. 231
Aubrun, JN. ... ......... 421
Babcock,CD............. 404
Bainum,PM. . ........... 296
Ball,SJ. ........ ... ... 270
Baronet,C.N............. 395
Bartsch,O.. ............. 289
Batcheler, RP. . .......... 236
Bathe, K................ 361
Becker,R............... 385
Beckert, H............... 317
Bellomo,iv. . .. .......... 230
Beltzer, All.............. 427
Benda,BJ............... 347
Bertrand,M.............. 326
Beskos, D.E.............. 423
Bhandari, NC. ........... 350
Bilek,Z. ............... 455
Birchak,J.R, ............ 480
Blaser, DA. .......... 382, 383
Bock,G. ............... 317
Bogdonoff, SM, . ......... 397
Boley, BA. ... .-......... 423
Booker,B.L.P. ........... 258
Booker, MK, . ........... 258
Bordoni, F. ............. 433
Borges, H.G.V.S........... 466
Bouchon, M.............. 254
Boy,P. ................ 229
Boyd,DM. . ............ 447
Brain,C. ............... 288
Brennen,C. ............. 404
Brezina, M............... 326
Brooks,P. .............. 475

Brown, FW.............. 323
Brown,SJ.,Jdr.. . ... ...... 346
Brynich,J............... 409
Buckens,F. .. ........... 225
Bukchin, BG............. 389
Burdess,JS........... 234,435
Butler, TA.............. 467
Bycroft, GN............. 253
Campbell, RD............ 260
Cantrell,JH. ............ 432
Castro,G. .............. 255
Cavanaugh, WJ. . ......... 245
Cella, A. ..........v.v.. 398
Centola,N.. . ............ 255
Cevallos-Candau,P.J........ 416
Chabrerie, J.. . ........... 373
Chaiyung, L........... 240, 257
Chan,AW............... 405
Chan,Y-LA. ............ 440
Chang, YW...... ....... 264
Chargin M. .. ........... 408
Chen,C. ............... 399
Chen,CC............... 368
Chen,CH............... 405
Chen,NNS, ............ 318
Chen,SS. .............. 377
Chen, TW............... 280
Chen,Y. ............... 278
Chen,YN............... 378
Chia, W................. 465
Chiroio,V............... 431
Chmérny,R. .. .......... 306
Chung,J Y. .......... 382, 383
Citerley, R. ............. 408
Citerley, R.L............. 390
Contreras, H. . ........... 458
Comell,CA, ............ 260
Crandall,SH............. 407
Cullen WH.............. 265
Curti, G. ............... 339
Curtis,D.. .............. 362
Dahlke,HJ.. ............ 259
Daniels,J.H.. .. ... 236, 237, 238
Datta, SK............... 360
Davis,D.D............... 233

Dease,CW. ............. 233
Deen,RC............... 470
Degenkolb,H.J, .......... 241
Delph, TJ............... 413
Dennison,EE............ 394
DeSanto,D.F............. 356
Devitt,J................ 439
DeWachter, L. ........... 322
Dolling,DS.............. 397
Downs,B. .............. 313
Drago,RJ........covvntn 323
Oreher, RC.............. 308
Dudman,AE.. ........... 288
Duffett, D.L. ............ 475
Dungar,R............... 479
Eastep,FE.............. 286
Edighoffer, H............. 477
El-Akily, N. . ............ 360
Ellison, W............... 301
Elmaraghy, R.. ... ........ 395
El-Sayed, HR. ........... 319
El-Shafee,OM............ 250
Emergy,J.D. ............ 218
Endebrock,EG........... 467
Engrand,D.............. 426
Epstein,A............... 268
Eshleman,R. ............ 332
Etsion,l................ 336
Everett, DH. ............ 279
Everstine, G.C. . .......... 364
Farassat, F. . ............ 31
Fawcett, JN. . ........... 234
Felsen, LB. .. ........... 456
Fiala, V. . ... .. coiiien. 422
Fiorato,AE. ............ 384
Fisher, JW. .. ........ ... 238
Fleeter,S. .. ....covvuenn 281
Fleiss, R