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SVIC NOTES

Many dynatics problems require the use of repuetitive
nutmenical colealations for thar solution, In the past
analysts were limpted 1o ¢ choice betwoun tedious
hond computations, sided by o desk caleulator, or
the digital computer tur solving these problerns,
This has changed, The same sdvances in the cloc-
tronics technology that have made Jt possible to
build more powertul digitel computers have also led
to the devolopment ot calculating devices with a
broad range of capabilities, Thus it might be possible
to match the size of the problem to the capability
of the calculating device,

The pocket programunable calculator is one of the
less powertul wilculating devices that is available,
nevertheless it s a useful tool for solving certain
types of dynarmics problems in spite of some limita-
tions, First these calculators are programmed in
their own machine language by keying in functions
or numbers, and becaust their programming is ma-
chine dependent, programs that are written for one
brand of calculator cannot be run on a different
brand unless they are modified, The second limitation
is related to the previously discussed keystrone
method for programming, Some users may find that
the process of keying in and de-bugging a program
is tedious, especially if a large number of program-
ming steps are necessary, This limitation is even more
severe if the calculator doesn’t have provisions for
storing programs that will be used repeatedly,

The programmable calculator has advantages that
tend to outweight its limitations, It can be faster
and more cost effective when it is used as a tool
for numerical solutions of smaller and less complex
dynamics problems, where closed form solutions
either don't exist or are cumbersome to oblain,
Typical situations might involve preliminary designs
or cases where simplified analyses are performed in
an attempt to understand the influence of certain
variables on the behavior of systems, The hands

on’ aspuct ot computations for small problems s
anuther advantage, This means that the anelyst can
monitor the results of the computations, as they
procoed, ond vority their validity, 11 orrors show up
in the results, the analysis or in the program they
cian be detected and corrected in a more timely
manner, Because It is portable the programimable
calculator is very handy for solving small dynarmics
problems in the ficld when access to o digital com-
puter isn't available,

As | pointed out in the beginning, repetitive numeri-
cal calculations are used to solve many dynarmics
problems, The determination of the modc shapes
and natural freguencies of multi degree of freedom
spring-nass systems is a good example and scveral
numerical calculation techniques are available for use
with programunable calculators, The size or the
capability of the programmable calculators that
might be used to solve these problems is not an im-
portant consideration because at least one model
is available that can be programmed to determine
the naturul frequencies and mode shapes of a lumped
parameter model with 17 springs and masses, In my
opinion nobody would consider running such a large
problem on one of these calculators just from the
labor and the tedium of keying in and de-bugging
the program alone, In addition, i*s use would not be
cost effective especially since more convenient
alternative computing devices such 3s the small
“home computer”, minicomputers and, more recent-
ly, the pocket computer are available, All of these
machines are more convenient because they can be
programmed in some higher level language and
because they are more convenient they might eventu-
ally make the programmable calculator obsolete,
But when it is used within its limitations the program-
mable calculator is handy for solving certain shock
and vibration problems,

RH.V,




EDITORS RATTLE SPACE

COMPUTERS AND MATHEMATICAL ANALYSIS

With the increasing availobility of all sizes and types of computers (sve DIGEST
Voiume 13, No, 2) and the evolution of practical numerical techniquus, more
engineers have turned to the computer as an aid in the design, development, manu-
facturing, and problem diagnosis and correction of equipment, It is heartening 1o
se¢ this powerful tool developed and used, For there were signs several years ago
that computers would not be accepted, The fact that more complex problems can
be solved faster increases productivity and competence,

It is satistying to view the positive side of the computer acceptance, yet there is
the fact that, as is true with any other tool, abuses exist, Engineers must realize
the limitations of computers - most important is that they do not do the thinking,
From computer-generated results must come engineering judgments and decisions,

Two major limitations in using the computer are the validity of input data and the
possipility of computational error, Computer results are only as good as the input
data. More work has gone into developing computational techniques than in obtain-
ing physical data for modeling, Thus in many cases models of damping and/or
excitation in vibration problems are at best approximations, vibration response
calculations are therefore questionable, Each numerical technique has its limitations
in roundoff error and numerical instability {which can be mistaken for mechanical
instability). It is thus important that the engineer has some appreciation for the
nature of the computational technique, ‘‘Check problems” sometime satisfy this
requirement,

Many engineers generate endless volumes of computer data and get into the never-
never land of numbers, thereby losing touch with the physics of the hardware,
Computergenerated results should be related to a problem rather than provide
an abstract answer,

Awareness of the proper use and capabilities of the computer would go a long way
toward avoiding overblown expectations among new users and complacency among
veterans, In my opinion the computer should be used as a tool to obtain processed
data that will allow us to solve problems and make decisions on the basis of rational
facts,

R.L.E.




AIRCRAFT CRASH DYNAMICS: SOME MAJOR CONSIDERATIONS

G. Wittlin®

Abstract. This article describes three major con-
siderations in aircraft crash dynamics. The considera-
tions are aircraft crash environments, available
analyticel methods, and occupant protection, The
sircraft crash environment varies depending on air-
craft size, configurstion, and ussge. Current crash
design requirements for military and civil helicopters,
amall sirplanes, and lsrge airplanes are presented.
Anaslyticsl modeling of crash behavior requires three
levels of capability: simple, intermediate, and de-
ta/led, Brief descriptions of methods and reference
simulations are provided. Occupant protection,
which is the goal of the crash design effort, is related
to & design in which the load capability of the various
systems -- i.e., landing gear, sirframe, seats, snd
occupants - is compatible with the crssh environ-
ment. Occupant protection is dependent on many
crashvelated factors,

It has ofter been said that aircraft are made to fly,
not crash, The paramount concern in aircraft design
is that the aircraft perform specified operations, or
missions, safely and, in the case of commercial
flying, economically. However, accidents do happen
to all types of airplanes - commercial transports,
general aviation craft, and military fixed-wing or
rotary-wing aircraft, This article is a review of the
postcrash behavior of structures. Crash dynamics
involves different principles from those involved in
normal operational design considerations. One
fundamental ditference between crash design and
operational design is that the latter provides margins
of safety in an effort to preclude attainment of
ultimate strength capacity, crash design presumes
that failure will occur, The task in a crash design is
to channel the failures in a controlled manner so that
energy is absorbed through strain, friction, damping,
and crushing, thus minimizing hazards to an occu-
pant. The elastic behavior of a structure and, to some
extent its plastic behavior, has been well researched

and documented, By contrast, little is known about
large deformation behavior, particularly as it relates
to the crash environment, This article briefly de-
scribes threu areas of aircratt crash dynamics crash
environment, analytical methods, and occupant
protection,

CRASH ENVIRONMENT

The definition of the crash environment is essential
before any aircraft crash dynamics capability can be
ascertained, Unfortunately, no single crash environ
ment is applicable to all aircraft, Size, speed, con-
figuration, and operational aspects associated with
aircraft influence the crash environment,

A review of crash design requirements for military
and commercial aircraft reveals no universal defini-
tion of a survivable crash environment, The elements
that describe a survivable crash environment can
include descriptions of velocity envelopes, crash
pulses, and crash load factors as well as crash impact
sequence and airplane attitude and configuration at
impact. For example, the U.S. Army defines the
crash environment for rotary-wing and fixed-wing
aircraft in terms of a survivable design envelone that
specifies directional and combined impact velocities
(1-3]). The Federal Aviation Administration (FAA),
in its reguiations for commercial aircraft {4-7), uses
the term emergency landing conditions, By this is
meant that the structure must be designed to protect
each occupant and to provide each occupant every
reasonable chance of escaping serious injury in a
minor crash landing when proper use is made of
seatbelts, The regulations specify a limit on the
ultimate inertia forces the occupant and major mass
items must withstand, In addition, various military
specifications [8, 9) provide crash load factors for
different systems, mass items, and equipment as a
means of assuring crashworthiness design,

*Senior Research Specislist, Lockheed-California Company, Burbenk, CA 91520
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Rotary wing aircraft. Thu wrash unvitonmont for
holicopters  diftors substantially  feom that of aie
planes. Tho crash envitonment tor mlitaty hulicog
s ds dehined by 99t porcentile sumvivablo crgsh
pulses n dittorent duaections was ostabhishod tar ULS,
Aty helicopters on the basis of 373 sccidunts that
occutiod butween July 1960 and June 1965 [1],
In o recont update of the U.S. Army Crash Survival
Dusign Guide (2] the recommendod dusign erwviron.
ment was prosented as the dusign pulse, Althuugh the
crash environments ary identical to the historical 95th
percentile survivable crash pulse, the U.S. Army
recognizes  that amproved crashworthingss ncreases
the seventy of the survivable crash, thercby pro-
ducing a never-ending incrogse in the level of crash:
worthingss at the expenss of aircraft percformance,
The U.S. Army defines o survivable acaident (2] as
“an accident in which the forces transimitted to the
occupant through his seat and restraint system do
not exceed the lunits of hurnan tolerance to abrupt
accelerations and 1in which the structure in the
occupanis’ immediate  environment  remains  sub-
stantially intact to the extent that @ hvable volume
15 provided for the occupants throughout the crdash
sequence.” The US. Army further detines o sur-
vival envelope [2] as “the range of impact condi-
tions - including magnitude and direction of pulses
and the duration of forces occurning in an aircraft
accident - wherein the occupiable area ot the aircraft
remains substantially intact, both durning and fol-

lowitg thes ampac b, aned the tarces transtntted to the
wecupanty o not vaceed the Litls Gf huthan toler
atie whetr cuttont stato of the art restiaint systeing

atu s’

Military  Standard 1290 [3] detines such gunetal
requitutmonts as dusigh puises (Table 1), US, Army
dusign pulsees are apphegblo to all mircratt in a given
calegory  (rataty wing or hixed wing) regardioss of
wenght and operational requirements

Curtent umuryuncy  landing requiterments for vl
helicopters are descnbed n FAR 27,961 (6] and
FAR 295061 [7] tor normal category and transport
ategory  rotoreralt, rospectively, Maximurm inertia
forces relative 10 the surrounding structure that on
occupant can expunience are shown in Table 2, The
supporting  sttuclure must also be designed 1O re-
stran, under any loads up to those shown in Table 2,
any atem of mdss that could injure an occupant if it
Carte Joost: 1@ manor crash landing,

General aviation airplanes. Light fixed-wing (general
aviation) aircratt weighing € 12,500 pounds operate
a: spueds up 1t 280 knots, carry 1 to 17 people,
have one or two engines, and have a low- or high-
wing configuration [10]. Awcraft of this type can
be nvolved an stalls, ground collisions, and colh
sions with obstacles. Accidents have occurred on
terrains that are flat (x40%), rolling (222%), moun-
tanous (=11%), hilly (=8%), or dense with trees

Table 1. Summary of Design Pulses for Rotary- and Light Fixed-Wing Aircraft

IMPACT DIRECTION VELOCITY CHANGE (fps) PEAK G AVERAGE G PULSE DURATION T~ SECOND;

Longitudinal

{Cockpit) 50 15 0.104
Longitudinal

(Passenger

Compartment) 650 12 0.130
Vertical 42 24 0.054
Lateral

{Fixed Wing) 25 8 0.097
Lateral

{Rotary Wing) 30 ] 0.104

® Imposed at the floor level, near the center of gravity of the asircratt




Table 2. Summary of FAA Emergoncy Landing Requirements

ULTIMATE INERTIA FONCES

FAR 23 661 (4} FAR 26.581 (t) FAR 27.081 |0) FAR 20581 (|7}
Small Airplanes
DIRECTION
Normal Transport
Utihity Asrobatic Tranwport Normal Cetegory Category
Category Category Category Airplanes Rotorcraft Rotorcraft
Upward 309 459 209 159 16¢g
Forwerd 909 909 90¢ 409 409
Sidewasrd 189 15¢ 16¢ 209 209
Downward LAY XL 4.09(2) 4049 (2)

) “Or any lessor force that will not be exceeded when the airplane absorbs the landing ioads resuiting from impect with an
ultimate descent velocity of five 1 p 5. st design lending weight.”

(2) *“Or any lower force that will not be exceeded when the rotorcraft sbsorbs the landing loads resulting from impact with
an ultimate descent velocity of five £ p 3. st design maximum weight.”
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Figure 1. Operational Velocity Weight Envelope for Current General Aviation Airplanes [11)



(= %) and ot aiports (v 2%), Figure 1 [11) shows
the opurational velocty waight envelopo for cutront
gonurdl aviation airplanes,

Since the varly 19708 NASA has patformed o serivs
of crash tests involving singluengine and twin-engine
hght tixed-wing aircratt at the NASA LaRC Impact
Dynammics Resvarch Facility, Soveral of these test
swquunces have been described [12:15), The data
from this series of tests can be utilizved to deling o
genural aviation airplane crash environment, In sddi-
ton, the results of the FAA spomsored study, utiliz-
ing CAMI® and NTSB® accident data, as well as
tour full-scale crash tests of single-engine, high-wirg
gunural avistion fixedwing aircratt (11, 23], can
provide valuable data regarding potentual crash impact
conditions,

The current emergency landing conditions for air-
planes categorized as normal, utility, and acrobatic
are described in FAR 23.561 [4). The maximum
inertia forces refative to the surrounding structure
that an occupart can experience are shown in Table
2. bxcept as provided in P.23,787°* (4], the sup-
purting structure must be designed to restrain, under
loads up to those shown in Table 2, each item of
mass that could injure an occupant if it came loose
1n 3@ minor crash landing.

Transport category asirplanes. The current emergency
landing conditions for Transport Category Airplanes
are described in FAR 25561 [5]. The maximum
inertia forces, relative to the surrounding structure

that occupants dro 10 sxporivnce, oto Inted 1n Table
2, Thy supported structure must be dusignod to re
strain, under all losds up 1o those shown in Teble 2,
oach item Of mass that could Injure an occupant if it
curmu loost i o mminor crash landing,

Comparison of the survivable crash unvironment and
the rusponses of the structures indicates significant
oifferences butween snsll and large airplanes, The
survivable large transport accident usually occurs
around airports at {hght peth velocities below 150
knots and vertical descent rates at impact of less than
20 teot por second, Thess conditions sre normally
assowiated with such landing and takeof! operations
as landing short, overruns, and skidding off the run-
way, Such smaller aircraft as helicopters and general
aviation airplanes have lower longitudinal velocities
but higher ver*ical rates of descent that can be associ-
ated with accidents, they include stall/spin and
emergency landings on unprepared terrain, The
percentage of occupiable space in large transports
greatly excueds that of smaller aircraft, Furthermore,
the occupants of small aircraft are much closer to
the airframe/terrain impact point due to obvious
airframe construction differences. A review of NTSB
accident records [16) for the years 1964-1969
indicates that for 447 U.S. Air Carrier accidents
during this period, 56% occurred during landing, taxi,
and/or take-off operations;, 37%, 7%, and 12% respec-
tively, The types of accidents associated with trans-
port aircraft during these phases of operation are
given below.

Impact Condition

Accident Type

Severe Impact

Moderate-High Sink Speed

Low Sink Speed

Collisions with Obstacles

Controlled Collision with Ground/Water
Uncontrolled Collision with Ground/Water
Undershoot

Stall

Hard Landing
Gear Collapse
Wheels-Up
Retracted Gear

Overshoot
Swerve

Trees
Fence
Approach Light

* CAMI, FAA Civil Asromedical Institute, Okalhoma City, Oklshoma
NTS8, National Trensportation Safety Bosrd, Washington, D.C.

*® P23.787(c) states “There must be means to protect the occupants from injury by the contents of any cargo compartment

when the ultimate forward inertia forces is 4.5¢".




Transport anrcratt accidont data tor thy punod 1949
1079 ate buing reviowed by the throw major widusbody
dittratng manutacturers, undut [ AA/NASA sponsor
ship (17) and with the assistance of NTSH and
ICAQ* organizations, for thy purposs of duveloping
survivdbly crash sconanios, Thosy scenasnos will in
cludo duhmtions of the tollowing,

Impact Conditions Alirplane Configuration
Sink Spued Wauight
Forward Velocity Cy

Guar(s) Position
Control Settings

Airplane Attitude
Terrain Description

For transport category aircraft, as with light fixed-
wing arplanes, soveral categories are being con-
sidered based on weight, operational speed, and
size,

ANALYTICAL METHODS

Prior 1o 1970 availlable analytical capability was
limited for crash conditions involving large structural
deformation, Methods and test data were seldom
correlated. A popular approach in the 1960s was
to perform full-scale crash tests [18, 19]. Obviously
tests of this nature are extremely expensive, partic-
ularly as the test article increases in size., However,
more significant than cost is the fact that the tests
are not repeated and are highly dependent on test
conditions and measurement selection, consequently,

ussuntiglly one test paramoetur dats sut por tesl 18
avarlably, In thy late 1960s, sy o result of expanding
computer capsbihity, more detailed imodels of sircraft
structures bocame o roahity, Such techniques as
hybrid and  ftinite  elument/ditferency  approsches
weory ussd, snd in o survey of analytical techniquus,
throw lovuls of analyses were possible [20), ds shuwn
below,

Most of the simple capability programs are associated
with automotive collision studies, The most promi-
nent simple capabihity model used in aircraft crash
analysis simulates the fuselage as rigid masses con-
nected by nonlinear axivl and rotary springs (21],

The most widely used intermediate hybrid program,
KRASH, utilizes a three-dimensional arbitrary frame-
work of point masses connected 10 beams (0 siImu-
late airframe structure, KRASH has been correlated
with test data on several occasions for various impact
conditions (see Table 3). KRASH development,
correlation, and usage has been comprehensively
documented [11, 22-29]. The other intermediate
capability programs use finite element computer
codes. Two of these three-dimensional intermediate
capability models have been described (30, 31] as
has a8 two-dimensional intermediate capability model
{32]).

The detailed crash simulations are all three dimen-
sional finite element codes capable of modeling
stringers, beams, and such structural surfaces as
skins and bulkhead panels, Several of these crash

Capability Structural Masses and Geometry and
Models Degrees-of-Freedom (DOF) Motions
Simple Large structural assemblies < 10 massas One- or two-
modeled as single crash item < 50 DOF dimensional
Intermediate Structural assemblies < 100 masses Two- or three-
modeled separately < 500 DOF dimensional
Detailed Individual structural > 100 masses Three-
components > 500 DOF dimensional

‘ICAO, Internationel Civil Aviation Orgenization, Montresl, Canads




Table 3. KRASH Experimental Verification

I nact Velocitios (11/se)

Aurcraft Gross Wuight (Ibs) Vertical Longitudingl Latoral
Rotary Wing, 8600 23 185
Utihity Type
Single-Engineg, 2400 46 70
High Wing
Single-Engine, 2400 22 7.3
High-Wing
Single-Engine, 2400 49 70
High-Wing
*Single-Engine, 2400 43 69.

High-Wing
Twin-Engine, 545 275
Low-Wing
Substructure
Rotary-Wing, 24 300 42 271
Cargo Type

*Test performed on soil; all other tests on rigid surface

B LOWER PUSELAGE STAUCTUARSL OF A1RPLANE

Figure 2. Piper-Navajo Substructure




sinulationy WHAM [ 33], WHECKEH ['34) . AC
THHON [35], and DYCAST [L0) ate available i

v ious stagus of doey doprnent

A recent compdnse s of the use ot DYCAST, AC:
TION, and KH waH has been published [{37), A
Pipur NAVAIO substructure (Figure 2) was modeled
by each method using the same compater, The stro-
ture analyzed was a typical twinengine, low wing
airplane, the section extended from fuscloge stations
134 to 181 and included the two passenger sats
behind the crew, The section was drop-tested ot the
NASA LaRC Impact Dynamics Research Facility,
The total weght of the speamens, incuding two
165 1 dumnes, was H45 Ibs, The test article aun
pacted the ground with a 27 .5 tt/sec vertical veloaty,

Figures 3, 4 and b show some comparative responses
for KRASH, DYCAST, and ACTION with test data,
Quantitative results for the particular substructure
and impact condition analyzed by the three methods
were comparable for the pnmadry outboard tloor
acceleration magmitudes and times ot uccurrence,
KRASH results were closer to test results for primary
floor inboard and occupant pelvic accelerations than
were results with DYCAST or ACTION. The finite
element morels an - solution method were two
orders of maynitu de higher in cost than the lumped
mass hybnd approach (see Table 4). Thus, there
is an ecunomic advantage to the use of a hybnd
model (o study gross vehicle response, design trends,
structural design, and impact parameters, the finite
element techniques are useful for detailed compo-
nent behavior,

Some of the tachniques currently in use, although
directly applicable to small general aviation aircraft,
are not always appropriate for large widebody air-
craft. Small aircraft involved in crashes tend to de-
form along the entire airframe so that the crash envi-
ronment for all occupants can be similar. However,
in many instances larger aircraft experience only
local deformation; the crash environment for the
occupants can thus vary drastically, depending
on the individual's proximity to the impact, In
addition, many large airplane accidents occur around
airports and in a manner that allows the pilot to
exercise such control as spoiler, rudder, aileron,
and/or thrust reversal to minimize post-impact
damage. Small aircraft accidents gyenerally occur
away from airports, and the pilot has less influence

Table 4. Cost Comparison ot KRASH, ACTION,
and DYCAST

(a) {t,

Program CPU Time Per § Cost Per
.01 Sec Response .01 8ec Response
KRASH 76.34 .44
ACTION 874 46 9963.00
DYCAST 1861.08 $700.00

(s) CYBER 175 computer at NASA Langley

{b)  Based on cost aigorithm st NASA Langley

on post-mpact consequences, Selection of the crash
analysis technigue  also depends on the inwended
purpose, Objectives of crash analysis include.

prehminary design

detailed design

quantitative vs qualitative assessment
trend studies

sensitivity evaluation

OCCUPANT PROTECTION

The generally accepted goal of a satisfactory crash
design is one in which

[ the occupant experiences crash forces that
are below human tolerance limits

® the occupant is protected from lethal blows

] the occupiable volume remains sufficiently
intact to allow the occupants every reason-
able chance of survival

® safe postcrash egress 1s provided

Tive ultimate crash design concern is the occupant,
The protection of the occupant is related to the
abihty of the structure to absorb energy during
deformation, The landing gear, airframe, floor struc-
ture, seats, and restraints could be involved in a
particular crash consideration, Consequently, to
some degree, it can be said that consistency in design
is required, For example, the design of a seat system
to transmit loads in excess of the human tolerance to
withstand loads might not be satisfactory. Nor would
it be satisfactory to design the seat substantially



Table 5. Summary of General Aviation Airplane Crash Test Impact Conditions

Toest Number
2 3 4 ]

limpact Velocities (MPH)

Along Flight Path Hh.b 508 H8.1 5.9

Longitudinal 474 48.6 47.6 484

Vertical 28.7 146 33.2 N9
Angles {Degrees)

Flight Path {y) -30.72 =17 -34.86 -32.

Impact (0) -30.17 13.5 -394 -348

Attack (a) 57 +305 -454 -28

Ro'l (¢) +4.13 +3.25 +18.7% <10

Yaw (Y) -3.27 -115 -79 <10
Rotational Velocities (Deg/Sec)

Pitch (6) 46.4 6.9 14.3 18.2

Roll (¢) Negligible Negligible Negligible Negligible

Yaw (¢) Negligible Negligible Negligible Negligible

Yy _ isnegative in dive
8,0 are positive nose up relative to ground
a is positive nose up relative to flight path
¢, ¢ are positive right wing down
¥, ¥ are positive tail left

andf=v+a

Ft/Sec = 1.467 x MPH

stronger than the capability of the airframe that
supports the seat because seat strength would not
be utilized if the supporting structure collapsed
around it. The crash design of aircraft is dependent
on the following considerations:

@ [ocation, direction, and magnitude of impact
® |oad path i0 occupant

10

See Table 3 for Test Article Description

aircraft configuration

structural systems involved

failure modes and energy absorption capability
of the structure

terrain and surroundings

A series of crash tests of a general aviation single-
engine, high-wing aircraft under different impact
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CONCLUSIONS

Ihe detintion of the crash envitonttient (5 the first
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Figure 6. Post Impact Views of Full-Scale Crash Test Specimen
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Angly ical programs in vanous steges of devolopment
and usage are gvallable, Hybnid ond finite olemaent
technigques ate thy must popular gpprosches, The
1osults of hybrd  mwthods, particulsrly KHASH,
have been substantiolly  corrotated with  test dota,
Fanite eloment mathods offer the potential tor more
detal anaglysis but require further venfication and
con be oxpectind to be two orders of magnitude mory
costly to run than hybnds,

The safuty of the occupant 1s the most important
conern n crash  analysis  of  arcratt,  Occupant
safuly Can bu vvaluated with regard to loads, restraint
of movement, surrounding structural integnity, and
unimpaed egress, The optimum design for occupant
safety requires consistency 1In design to ensure that
the capability of the vanous systems - landing gear,
sitframe, tloor, seit and attachments, and restraimt
systermns - s compatible and cost uffective,

Other significant crash-related areas have not been
discussed in this article, ¢.g., post<rash fires con-
tnbute significantly to injuries and fatalities in air-
craft accidents, Crashworthy tuel cells have helped
reduce postcrash injunes and fatalities 1n military
helicopters. Reduction of the postcrash fire hazard
1s being investigated for transport category aircraft,
The development of anti-misting fuels would be an
important method tor resolving this hazard [38].
Human tolerance is certainly a faostor in evaluating
occupant survivability. This complex subject is still
being rescarched. The basis for current tolerance
levels has been described [39]. Related to human
tolerance are seat models and biomedical modeling
and sitnulation, these are in various stages of develop-
ment and checkout [40). Verified models could
be useful in assessing occupant response and injury
potental,

Crash dynamics is a broad subject encompassing
many areas. The 1975 aircraft crashworthiness sym-
posium [41] provides excellent insight Intv the
research that has been conducted in this .nd related
fields.
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survey and analysis

LITERATURE REVIEW: et tne shock and

s Vibration literature

The monthly Lituratury Review, 8 subjective critique und summary ot the hitera-
turg, consists of two to four review articles each month, 3,000 to 4,000 words in
length, The purposs of this section s 1o present a “digest” of hterature over 8
panod of three years. Planned by the Technical Editor, this section provides the
DIGEST reader with up-todate insights into current technology 1in more than
150 topic arvas, Review articles inlcude technical information from articles, reports,
and unpublished proceedings. Each article also contains a minor tutorial of the
technical area under discussion, 8 survey and evaluation of the new literature, and
recommundations, Review articles are wnitten by experts in the shock and vibration
field.

This issue of the DIGLST contains an article about impedance methods for machine
Janalysis,

Dr. M, Massoud of the University ot Sherbrooke, Sherbrooke, Quebec, Canada has
written a follow-up ot an earlier review in which basic definitions, matheraatical
background, and test procedures of the impedance of mechanical systermns were
given, The present review is restricted to literature published from 1977 to the
present, The impedance of acoustical phenomena associated with mechanical
systems is emphasized,
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IMPEDANCE METHODS FOR MACHINE ANALY SIS

M. Massoud®

Abstract - This paper is a follow-up of an earlier re-
view in which basic definitions, mathematical back-
ground, and test procedures of the impedance of
mechanical systems were given. The present review
/s restricted to literature publis.wJ from 1977 to the
present. The impedance of acoustical phenomena
associated with mechanical systerns is emphasized,

Impedance measurements still provide the basis for
most test techniques for system identification pur-
poses. These transfer functions measurements, known
as mechanical impedance, maobility, and admittance,
express the complex ratio of the force acting on a
spegified area of the mechanical device to the result-
ing response (displacement, velocity, or acceleration)
on the same area (point value) or any other area, The
mechanical impedance Z of a linear component e¢x-
cited by a sinusoidal force is given by

(X)= (2]~ (F)

1
where [Z] = la + w] [M] + (B + [G] (K] and,
(X) is the velocity, (F) 1s the force, [M] is the mass
matrix, and (K] 1s the sttfness matnx, The damp-
ing matrix 1s expressed as {C] = a (M) + 8 [K].

Impedance methods have been used in the past only
for vibration analysis purposes. However, current
emphasis on noise pollution resulting from mechani-
cal components, including effects on the environment
and public health, has promoted interest in the study
of energy radiation from machines, ducts, and vi-
brating surfaces. Impedance measurements have
thus been extended to this important area, This
review describes basic defintions and contains a
general survey of recent applications of impedance
methods in traditional mechanical fields, Sample
references for these applications are given,

IMPEDANCE IN AN ACOUSTIC MEDIUM

The impedance 2, in the context of acoustic phe-
nomena, has ¢ definition parallel to that of mechani-
cal impedance; the force is replaced by a sound
pressure p(N/m3) and the linear velocity by a particle
velocity ulm/s) or a volume velocity u{m?/s). In the
special case of plane-wave sound propagation, the
time dependence of sound pressure is the same as
the time dependence of particle velocity; no phase
ditference exists between the two quantities at any
point in the wave,

Z;= %= pC N-ssc/m® (mks rayls)

where p C is scmetimes called the characteristic
resistance, p is the density of the medium, and C
the speed of sound in the medium, In general, how-
ever, for hinear acoustical phenomena in the steady
state, o ume ditference in the time functions of
sound pressure and the velocity leads to a phase
difference of one relative t0 the other, and the
impedance is given by a complex ratio, Impedance
types common in acoustics have been given [2].
They include:

i) Specific Acoustic Impedance Z;: the complex
ratio of the sound pressure p(N/m?) at a point
of an acoustic medium or mechanical device to
the particie velocity at that point u{m/sec)

Z -% N esec/m®  (mks rayls)

ii) Acoustic Impedance Z,, or acoustic impedance
at a given surface: the complex ratio of sound
pressure p(N/m?), averaged over the surface,
to volume velocity u(m®/s) through it, The
surface can be either a hypothetical surface in

*Professor, Mechanicel Engineering Dept., Faculty of Applied Sciences, University of Sherbrooke, Sherbrooke, Quebec, Canads
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an scoustic madium or tha moving sutface of o
mchanical duavice,

ZA - % N esoc/m® {mbs gcoustic ohms)

i) Normal Speciic Acoustic Impuedance 2y, o1
unit-grog  acoustic  impedance  the  complux
ratio of the sound prussure p to the normal
componuent of the particle welocity u,, at thu
boundary betwoen air and ¢ dunser muedium such
a3 o porous material or @ large number of small-
digmeter tubes packed side by sidu,

Zen e 2N esw/m® (mksrayls)
Yn

ivl Characteristic Impedance Z, term used 1o do-
scribe the acoustical properties of porous mate-
rials used for the purposs of attenuating sound
propagating in ducts and muttlers or tor in-
proving sound-transmission loss through acous-
tical barriers. The definition of charactenstic
impedance is given in terms of a complex charac-
teristic resistance (pC) involving the density of
the porous material and the complex speed ot
sound in the porous medium, including the dis-
sipation during propagation. The following is an
empirical power law approximation for Z,,.

Zo=R+JX
where,
R=pC [1+0.0571(pt/R;)7°73¢]
X == pC (0.0870(pf/R,)7°-733]

a
and, R, (tlow resistance) = Tug , O pisthe ap-
plied air pressure differential measured between
the two sides of a layer of thickness €, u is the
particle velocity through the layer, and f is a
function of the material characteristics,

The complex admittance is the reciprocal of complex
impedance. The choice between them sometimes
depends upon whether the amplitude of the pressure
or the velocity is held constant during a measure-
ment,

ACOUSTIC APPLICATIONS

An important consideration remains improving the
measurements of acoustic impedance, The two micro-

phongs mothod tor muasuning unpodance had bout
studind 3, 4] @y has the etlect of tandom and sys
tornatic urrors assouciatod with cortn types of moao
sutomuents (b, A now approach for mogsutitg in
podancy gy 1olatod to brass instrumonts has boon de
snibod [6). One anpodance mugsuremoent method
omphasizes the lower frsquenciss o applied 1o o
twoylinder cetngoration comprassor dischirge sys-
tum [/l Muasuramaents usirg sing-Sweep axcitation
with b nown volume velocity have buen reported (8],
Tusts with constantvelocity sources excited with o
constant force shakor were conducted {9} 1o evaluate
the etfects of waveguides, A new technigue (o record
mechanical complisnce of structure by holographic
intorferences has buen suggested [10],

Special attention s usudlly given to porous maternials
tor sound 1solation purposes, and impeddsance values
of vanous types of porous liners have been studied
(4, 11]. Ducts and tubal structures are also of inter-
ost in acoustic studies [12]. Predicted impedance
has been compared with muasured values in grazing
incidence impedance tube [13). The optimum in.
pedance of a cwrcular duct has been correlated with a
cut-off ratio that 1s g fundamentdl parameter govern-
ing the propagation of sound in a duct [14]), A new
method for precision shock wave impedance match
has been developed [19), and a problem of noise
generation in axial fan has been treated [16).

OTHER APPLICATIONS

System idetification and testing techniques. The
problem o' multiforce sine excitations has been
discussed {17], a procedure in which impedance
data are usec for structural dynamic testing was
suggested, N . _las [ 18] suggested that on-hine calibra-
tion for impact testing yields improved impedance
p'ots. The use of impact tests 1o measure the dynamic
preperties of lightweight aircraft has also been re-
poted [19]. The identification of dynamic prop-
er.ies using impedance data continues to be of special
interest and have been applied to submerged vehicles
(20] and rail track [21]. Admittance testing tech-
niques have also been used [22] to predict mounting
point forces of a large air-borne gas dynamic laser,

Machine elements. Applications of transfer function
data to typical machine elements include gear teeth
analysis {23}, centrifugal and positive displacement



punyn [24], and (ol and journal beatings (20, 20],
Trgnstor functions are also used 10 transportation, the
solution ot lateral wibration problems ot raillway
votucles has boun discussod [27]. Analysns of the
stouning portormance of passunger cars have boun
comparnd with moasurod values (28)
Structures, foundation, and isolation. 1hu utluct
of blasts and shocks on structures has also bousn of
inturest to enginours (29, 30] . Plate analysistulated
problems have been reportea (21, 3234). The im-
pedance mauthod 18 also used 1In the quahity control
ot fiberreintorced plastic structures [35) . Frequency
responses of multidegree systems and continuous
systems using transfor functions have boun studied
i36,37].

With regard to foundationsoil related problems,
Dasgupta [38] developed a numencal forrmulation
based on impedance measurements for a mathemati-
cal model for soil regimes bearing a flexible structure,
Bachschmid [39] investigated the dynamic behavior
of a turbomachinery shaft on a foundation. Mechani-
cal impedance data have also been used [40] to pre-
dict vibration isolation efficiency.

Biomechanics. Human comfort continues to domi-
nate cases of man-machine interactions, including
the response of human models to vibration (41}, The
mechanical impedance of certain human component
models has been developed [42,43) .

The reliability of mobility and impedance measure-
ments are constantly evaluated. The Shock and Vibra-
tion Center in Washington, D.C., is currently planning
a program for assessing these measurements,
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BOOK REVIEWS

ANALYTICAL DYNAMICS
OF DISCRETE SYSTEMS

.M. Rosnbery
Plengm Press, New York  NY, 1977

The author, Professor Rosenberg of the University
of Calitornia ot Berkeley s cledrly o master in, and
a connoisseur of, the art of dynasmics, His boouk,
which s ditmed ot the senjor/titst year graduate
student level, contains some tresh insights and travels
some lightly trodden paths, These features, | suspect,
would be much better apprecioted by more advanced
students, Thus | cannot wholeheartedly recomimend
ust of the bouk for teaching at the suggested leveld,
However, 1t would be a valuable addition to any
reference library,

The prospective reader should be well versed in the
principles and applications of Newtonian mechanics
and have 3 good background in vector and matrix
algebra and in ordinary ditferential equations, The
text 1s organized into 21 chapters, A brief historical
introduction is given in Chapter 1, Dynamic systems
are discussed in Chapter 2, using, in part the language
of set theory (somewhat distracting this reviewerl),
A clear distinction is made between Newtonian and
strictly Newtonijan (no impulses) systems, Notions
of configuration, event, state, and state-time spaces
are developed in Chapter 3, as well as the concepts
of Liapunov and Poincare stability, An excellent,
thorough treatment of constraints is given in Chapter
4, this section is a strong feature of the book, The
fundamental problems for strictly Newtonian systems
are outlined in Chapter 5, An indepth presentation
of the kinematics of rigid bodies is given in Chapter
6. Topics treated include Chasle’s theorem, finite
rotations, the rotation matrix and its properties,
Eulers angles, and the Rodrigues formulas, Chapter 7
is devoted to rigid body kinetics, The material cov-
ered is traditional and includes some examples on
three-dimensional motions,
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Introductory comments on thu nature of Lagrangesn
(Protessor Howsnberg tnsists on this spelhing) imechan-
its oty ottered in Chapter 8, Chapter 9 s o mmagor
chapter an the book and teats ot some jength virtuasl
displacsments and virtual work, D’Alembert’s prinei-
ple is elucidated ciretully, and the asuthor offers
valuable insights into the nature of the constraint
forces, Hamilton’s principle is treated in Chapter 10,
induding a discussiun of vatigtions tor which tieme
as well as the stote voriables are varied, The section
alsu includes Lagrange’s and Jecobi's principles ot
Least Action, Generdalized coordinates, and expres-
sions for fundamental items in terms of them, are
covered in Chapters 11 and 12, respectively, La-
grange’s equations are developed, from several dif-
ferent principles in Chapter 13, which also includes
discussions on  dissipation functions and dynamic
coupling,

When 8 constrained problem js formulated without
the ust of auxiliary variables, such as Lagrangean
multiptiers, the constraints are said to be embedded
in the problem, Cautionary remarks on the use of
such constraints, for both holonomic and nonholon-
omic systems, are offered in Chapter 14, Problem
tormulation is the subject of Chapter 15, with em-
phasis on examples tor both a single particle and for
systems of particles and rigid bodies, Solutio pro-
cedures are the main concern of Chapter 16, Inijtially,
first integrals are discussed, Jacobi’s integral is treat-
ed, as are the momentum integrals associaled with
ignorable coordinates and Routhian procedures,
Solutions in terms of integrals are then explored
and the section closes with a brief look at some
qualitative methods,

Chapter 17 is involved with stability of motions,
The usual results regarding variational equations are
presented, Another welcome feature ot the book
is the inclusion of materials on Liapunov’s direct
method for both autonomous and nonautonomous
systems, Chapters 18, 19, and 20 are devoted to
examples, Some aspects of celestial mechanics, in-
cluding central force motion and brief remarks on
many-body problems, are discussed in 19, a tradi-




tiotl treatiment of gytody e s s givers i 20, The
wartk condludes with g chapter on angmsiver mmation,

[he book has 424 pages ond contains nuincious
problems, T taghly recommend at as g reference hook
a0 an o soutce ol somue novel insights ared historical
developnents,

HA, Scott

Dept, of Appl, Mech, and Engrg, Saence
University of Michigan

Ann Arbor, Ml 48109

LIFELINE EARTHQUAKE
ENGINEERING - BURIED PIPELINES,
SEISMIC RISK AND INSTRUMENTATION

1. Ariman, S,C, Liu, and R.t., Nickell, Editors
ASME Special Publ, PVP-34, June 1979
New York ,NY

The book is a collection of papers presented at the
Third National Congress on Pressure Vessels and Pip-
ing, ASME, San Francisco, California trom June 25-
29, 1979, The 20 papers cover a variety of relevant
topics in three maor areas:. buried pipelines in a
seismic  environment, seismic risk and criteria for
lifelines, and strong-motion studies and instrumenta-
tion,

The book starts with a review of the response of
buried pipelines under seisinic excitations by T, Ari-
man and G.E, Muleski, Under the heading of buried
pipelines in a seismic environment are the following
papers. (1) “Estimation of Structural Strains in
Underground Lifeline Pipes”” by M. Shinozuka and
T. Koike, (2) "‘Seismic Behavior of Buried Pipelines”
by M.J. O’Rourke, S, Singh, and R, Pikul, (3) "Effect
of Local Inhomogeneity on the Dynamic Response
of Pipelines’” by |, Nelson and P, Weidlinger, (4)
“*Some Aspects of Seismic Resistant Design of Buried
Pipelines’” by Leon R.L.Wang, (5) ‘A Finite Element
Analysis of Buried Pipelines under Seismic Excita-

tiony” by C,C, Chon, T, Atitman, and M, Katong, and
(6) “"Hywiaubc Transionts an Liquad-f illod Pipelines
duting t arthqueb.os’ by M, Young and .1, Hunter,

Papsis concerned with soistnic risk and coiteris for
litehnes include (1) "Seismic Satoty  Analysis of
Lituhine Systemns” by J, Mohammod and AH.S, Ar 1,
(2) "Seismic Risk and Huoligbility o! Calitornia Stats
Project” by AS, Kiremildpan, (3} “Doecision Opti-
mization ot Litolines with  Multipie  Earthquake
Associated Havzords” by J.R, Bomamin and F A,
Webster, and (4) 'The Practical Usee of Risk Analysis.
Y usterday, Today ond Tomorrow” by JH, Wiggins,
T he section on strong-aotion studies and instrumen-
tation contains six papers (1) “On a New Proposal
of Seismic Instrumentation wnd Trigger Systems for
Industrial Facilities” by H, Shibata, (2) “Instrument
Arrays for Strong Ground Motion” by W,D, Iwan,
{3) "Strong Motion Data Management” by AG,
Brady, (4) “"Bureau of Reclamation Strong Motion
Instrummentation Program’ by A, Viksne, (5) "Los
Angeles and Vicinity, California Strong Motion
Accelerograph Network. - A Progress Report” by
A.G. Andersun, M,D, Trifunac, and T,L. Teng, and
(6) ‘*Strong Motion Studies in the Central Unijted
States” by R.B, Hermann, O W, Nuttli, C.Y, Wang,
M, Goerty, and E J, Hang,

In addition, the Proceedings include three related
papers. (1) “Structural Analysis of Buried Reinforced
Plastic Mortar Pipe Using the Finite Element Meth-
od” by BW. Cole, CJ. Ritter, and S. Jordan, (2)
“Dynamic Yielding of Tubings under Biaxial Load-
ing” by L.H.N, Lee and D.H.Y, Ng and (3) "Testing
and Analysis of Buried Piping under Applied Loads”
by B.K. Niyogi and J.S, Sethi,

In summary, the book contains information about
many different subjects but is nevertheless one of
the morecomplete representatives of literature in
the modern lifeline earthouak e engineering field,

Leon R.L,Wang

Associate Professor of Civil Engineering
Rensselaer Polytechnic Institute
Troy,NY 12181



VIBRATSIH v TEKHNIKE
(ENGINEERING VIBRATION)

V., Cholomui, | ditor
Mashunustivenio, Moscow, 1978 (1n Hussian)

“tngineening Vibration” s o six volume handbook
consisting of

Volume 1 Vibration of Linear Systems

Volume 2 Naonlinesr Vibration ot Mechanical
Systems

Volume 3 Vibration Analysis of Elastic Struc.
tural tlements and Systems

Volume 4 Beneticial Use of Vibration in Modemn
Technological Processes

Volume b Modern Methods of Experimentally
Determining  the Characteristics of
Vibratory Processes

Volume 6  Methods of Protection Against £ xpo-
sure to Vibration

These volumes are intended to give sufticiently com-
plete information «.n vibration problems which can
occur during design, manufacturing, testing and
operation of various types of machines, devices and
structures, The material is presented in such a torm
that it can readily be used with electronic com-
puters, Leading Soviet vibration experts were in-
volved in the preparation of this handbook, This
edition is considered a first experiment in preparing
a unique reference handbook, In the future it s
intended to supplement it with closely related vibra-
tion theory problems such as complex impact, explo-
sion, aerohydroelasticity, and design and investigation
of models which correctly reflect the dynarnic
characteristics of real structures,

This review will only concern itself with Volume |,
which was edited by V.V, Bolotin and published in
1978. It consists of 352 pages, Other volumes will
be reviewed scparately in subsequent issues of the
Shock and Vibration Digest,

The first volume covers modern methods of investi-
gating vibratory systemms with a finite number of
degrees of frieedom, and linear system. with dis-
tributed parameters, It presents the theory of stabil-
ity of vibratory systems, and the analytical methods
for describing and analyzing vibratory processes, It

alst presenty pes Hs of mew advanceos in tis imethods
ot obtanung natural fogquencies ond vibration modes
of complea stractures, Consideeable attontion js die
voted 1o paratnetric ond fondons vibtations, impact
processes and propadation of waves and the thoory
ol vibrational reliability,

The tirst volume consists of thiee parts covering the
tollowing subjgect matter

Part ), Vibratinon ot Linedgr Systems with o Foaute
Numbxer of Degrees of Frosdom

Chapter | Introduction, Genetal Concepts

Chapter 1 Mathematical Description of Vibra-
tory Systems with o Fanite Nurber
ot Degrees of F reedom

Chapter [ Free  Vibrations ot Conservative
Systems

Chapter IV Methods of Computing Natusal Fre-
quencies and Vibration Modes of
Systems with @ Large Namber of
Degrees of Freedom

Chapter V. Nonconservative  Autonomous  Sys-
tems with Constant Parameters, Sta-
bility of Linedr Systems

Chapter VI Foreed Vibrations

Chapter VII Parametric Vibrations

Part |Il, Vibration of Linear Distributed Systems

Chapter VI Mathematical Description of Distrib-
uted Vibratory Systems

Chapter IX General Characteristics of Natural
Frequencics and Vibration Modes of
Elastic Systems

Chapter X Determination of Natural Frequen-
cies and Vibration Modes of Elastic
Systems

Chapter XI Natural Frequencies and Vibration
Modes of Elastic Rods and Rod Sys-
tems

Chapter X1l Natural Frequencies and Vibration
Modes of Elastic Plates

Chapter X111 Natural Frequencies and Vibration
Modes of E lastic Shells

Chapter X1V Forced Vibrations of Elastic Systems

Cnapter XV Dynamic Stability of Distributed
Systems

Chapter XVI Propagation of Waves and lmpact
Processes in Elastic Systems




Part 1, Vibration of lastic Systems under Handom
Distarbances

Chaptet XV Data ttom the Thooty ot Handom
Procosses and b ields

Chapter XV Handom Vibratory Systems with o
Finite Nutnber of Degrees of Free.
Jom

Chapster XIX  Parametnc Vibtations During Ran-

dom Disturbances

Rondom Vibration of  Distributed

Systueins

Chapter XX Fundamental Theoty of Vibrational
Reliability

Chaprtor XX

The tirst volume condudes with a bibliography of
143 titles, 98 being trom the Suviet Bloc, and 45
being frum other countries outside of the Soviet
Bluc.,

Volume | of the Engineering Vibration handbook 1s

well  written, 1t concisely  summarizes  numerous

important aspects of vibrgtion theory under one

cover, 1t is a valuable addition tu published vibration
literature,

M. Dublin

General Dynarmics/Pomona Division

5940 Glenlea Lane

San Diego, CA 92120

VIBRATSII v TEKHNIKE
(ENGINEERING VIBRATION)

V.N. Chelomei, Editor

Vol. 2. Nonlinear Vibration of Mechanical Systems
1.1, Blekhman, Editor
Mashinostroenie, Moscow, 1979 {In Russian)

Volume 2 of “Engineering Vibration” gives general
information about nonlinear mechanical oscillatory
systems and their classification, it also discusses
basic theories of stability, Basic models of nonlinear
oscillatory systems are discussed, and rmathematical
methods for their analysis are presented. Results
related to special current problems of the theory of
nonlinear oscillations are given,

O OIS RS =0 S0 % 1 VIR

This volurie consists ot three parts coverling the
tolluwing subject maottur

Part I, Genoral Information About Nonlineasr Mochar.
gl Systeiny, Mathematical Analysis Muthods

Gueneral Information About Nonlin-
var Mucivanical Systems
Mathematical Methods of Analyzing
Nonlincear Oscillatory Systurns

Chapter |

Chapter 11

Part 11, Basic Models of Nonlinear Oscillstory Sys-
tems, Their Analysis and Characteristics

Chapter 1)
Chapter IV
Chapter V
Chapter VI

Constrvative Systems

Dissipative Systerns

Systermns with E xternal £ xcitation
Self<excited Systems

Part 111, Special Provlems of the Theory of Nonlin-
ear Osuillations

Interaction Hf the Excitation Source
with the Oscillatory System

Chapter VIII Synchronization and E ntrainment
Chapter I1X  Effect of Vibration on Nonlincar
Mechanical Systems (Mechanics of
Small Motion, Vibrating Motion,
Vibration Rheolgy)

Nonlinear Oscillations of Solid Bod-
ies in Potential Field Forces
Oscillation and Stability of Solid
Bodies with Liquid Filled Cavities
Chapter "Il Vibratory-impact Systems

Chapter X1l Oscillation of Electro-mechanical
Systems

Chapter VII

Chapter X

Chapter XI|

Ot 1he bibliography of 369 titles, 315 are from the
Sovict Bloc, 54 are from other countries.

The second volume of ““Engineering Vibration” con-
tains a concise but lucid and comprehensive treat-
mcnt of nonlinear vibration of mechanical systems,
To illustrate, Chapter |l presents a clear exposition of
the 15 different mathematical methods currently
used to analyze nonjinear oscillatory systems,

Some minor typographical errors appear in the non-
Soviet Bloc bibliography,

M, Dublin

General Dynamics/Pomona Division

5940 Glenlea Lane

San Diego, CA 92120




SHORT COURSES

MARCH

ADVANCED GIFTS 5 USER WORKSHOP AND
GIFTS 3 SYSTEMS WORKSHOP

Dates. March 9-13, 1981

Place Tucson, Arizona

Objective.  Two parallel sessions are planned, an od-
vanced user workshop (AW), intended tor users al-
ready familiar with GIFTS, and a systems work shop
(SW), aimed at the programmer who intends to
modity, implement or add to the system, The last
day of the weck will be devoted 10 a GIFTS Users
Group Mecting in which GUG members may present
papers and interact on various issues,

Contact.  Dr, Hussein A, Kamel, Protessor in Acro-
space and Mechanical Engineering, College ot 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

Obgective. Program cmphasis is on how 1o increase
productivity, cost effectiveness and data-validity of
data acquisition groups in the tield 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) 945-4603/946-7333.

MECHANICAL ENGINEERING
Dates. March 30 - April 3, 1981
August 31 - September 4, 181

Place Carson City, Nevada

Objective. This course is designed for the mechanical
or maintenance engineer who has responsibility for
the proper operation and analysis of rotating ma-
chinery. Working knowledge of transducers, data
aoquisition instrumentation and fundamental rotor

behavior is o prefequisite, The course: incdudes o
guest sprak cr n the Lield ot machinery malfunctions,
descrptions and demonstrations of machinery mal-
tunctivas, discussions ot the dassification, identifi-
cation, and correction of vanous machine maltunc.
tiuns g one day rotor dyoarmics lab with individual
instruction  and operalion of  demonstration units,
and emphasis o the practical solution of machinery
probems rother than rotor dynamic theory,

Contact Kasthy Fredekind, BeotlyNevoda Corpo-
ration, PO, box 157, Minden, Neveda 89423 - (702)
782-3611, b> tension 224,

APRIL

VIBRATION AND SHOCK SURVIVABILITY,
TESTING, MEASUREMENT, ANALYSIS,
AND CALIBRATION

Dates.  April 6-10, 1981

Place: Boston, Massachusetts
Coates. Mav 18-22, 1981

Place. Syos:et, New York
Dates. August 24-28, 1981
Place. Santa Barhara, California
Dates: October 59, 1981

Place. Bournemouth, England

Objective. Topics to be covered are resonance and
tragility phenomena, and environmental vibraton
and shock measurement and analysis also vibration
and shock environmental testing 10 prove surviv-
ability, This course will concentrate upon equipments
any techniques, rather than upon mathermatics and
theory,

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

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




totdinary,  tmaltip le partigl)  tor solving  gcousticy
and vibitation  problens in physical systoms, Pro.
wrdurtos cuttontly boing opphoed 10 date collectod
from single, multiple and distributed inpat/output
systumy are oxplaned 1o dassity data and systeny,
mvasule propagotion times, Wentify source contri-
butions, eveluate and momtor system  properties,
predict vutput responses and nove conditions, dotor-
ming  nonhnegt  ond  nonstationary  effects, ond
conduct dynamics tust programs,

Contact Depattinent of Lngineering ond Mathe-
matics, UCLA Laxtension, PO, Box 24901, Los
Angeles, CA 90024 - (213) 8254100,

EXPLOSION HAZARDS EVALUATION

Dates April 6-10, 1981

Place San Antonio, Texas

Dbjective  Thus course covers the full spectrum of
problems encountered in assessing the hazards of
accidental eaplosions, in designing the proper con-
tainment as nacessary, as well as developing tech-
mgues 10 reduce incidence of accidents during normal
plant and transport operdtions, Specific topics 1o be
covered are  fundamentals of combustion and transi-
tion to explosion, free-field explosions and their
charactenstics, loading trom blast waves, structural
respor e to blast and non-penetrating impact, frag-
mentation and missile etlects, thermal effects dam-
age criteria, and design for blast and impact resis-
tance,

Contact  Willred E, Baker, Southwest Research
Institute, P,O, Drawer 28510, San Antonijo, TX
78284 - (512) 684 5111, Ext, 2303,

BASIC INSTRUMENTATION SEMINAR
Dates April 21.23, 1981

Place. Chicago, Illinois

Dates April 28-30, 1981

Place Buffalo, New York

Dates May 5-7, 1981

Place Edmonton, Alberta

Dates. Septernber 15-17, 1981

Place. New Orleans, Louisiana

Dates. October 20-22, 1981

Place. Houston, Texas

Dates. October 27-29,1981

Place. Pittsburgh, Pennsylvania
e e e~ $ R

ENTRRDPION

Otpoctive  This courst 15 dusigned for maintunance
techniCians, instiument  ungineurs, snd  opofations
putsonnel - thos individuals tusponsible for instaolli.
HoN and proper operstion of LONTINUOUS MONILOIINY
systermns, An indepth examination of proboe installe-
tion techniques and monitoring systems  including
types, functions, and calibration procedures is pro-
vided, Also presunted is an overview of some of the
instrurnentation used to acquire dats for vibration
analysis, including uscilloscopes, caneras, and spucial-
jeed tilter instruments,

Contact,  Kathy Fredekind, BentlyNevada Corpo-
ration, PO, Box 157, Minden, Nevada 89423 - (702)
782.3611, Extunsion 224,

EVALUATION OF TESTING METHODS

Dates. April 29 - May 2, 1981

Place. Gatlinburg, Tennessee

Objective. The objective of this course is to teach
laboratory personnel of all industries the fundarmen-
tals of collecting, analyzing and interpreting test
data, The course addresses itself to the behavior of
measurements and presents practical statistical
techniques for their proper interpretation, The
course is predominately problem oriented, It avoids
the cook-book approach and leads rapidly from an
understanding of ideas underlying statistical methods
to their direct application 1o practical problems,

Contact:  ASQC, Industrial Seminars, c¢/o R.E,
DeBusk, Box 3803, Kingsport, Tennessee 37664 -
(615) 2456793,

MAY

OPTIMIZATION TECHNIQUES

Dates: May 69, 1981

Place. Gatlinburg, Tennessee

Objective. The ultimate goal of the industrial
experimenter is optimum operating coi litions in
the laboratory and in the plant, This .ourse will
deal with the problem of maximizing product quality
while minimizing product cost. The various experi-
mental designs discussed in the course will enable
the experimenter 1o do this both efficiently and
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sconomically, Industnal apphcations with industtisl
uxamples will be amphasized throughout thy cours:,

Contact.  ASQC, Industral  Sominars, /o KL,
DuBusk, Box 3803, Kingsport, Tennessoe 37664 -
(615) 2456793,

ROTORDYNAMICS OF TURBOMACHINERY

Dates. May 18-20, 1881

Place Colluge Station, Tuxas

Objective: To provide o bridge between dynamics
theory and the typical hands-on vibrations/instru-
mentation shornt course for the engineer who needs
3 basic understanding ot practical turbomachinery
rotordynamics. The course will treat balancing,
rotordynamic instability, and torsional vibration
problems, Fundamentals of each arca will be followed
up by case histories from engineering practice,

Contact:  Dr, John 14, Vance, Dept, of Mechanical
Engineering, Texas A&M University, College Station,
TX 77843 - (713) 845-1251,

COMPUTER SIMULATION OF HIGH VELOCITY
IMPACT

Dates. May 26-28, 1981

Place: Baltimore, Maryland

Objective: Seminar provides an overview of physica}
response of materials and structures 10 intense im-
pulsive loading and surveys computer programs for
wave propagation and impact studies, Numerous
applications are discussed together with guidelines
for program selection, implementation and effective
use,

Contact.  Computational Mechanics Assoc.,, P.O.
Box 11314, Baltimore, Maryland 21239,

JUNE
VIBRATION DAMPING
Dates: June 14,1981
Place: Dayton, Ohio

Objective. The utilization of the vibration damping
propertic; ui viscoelastic materials to reduce struc-
tural vioration and noise has become well developed
and successtully demonstrated in recent years, The
course is intended to give the participant an under-

standing  of  the prncples of vibtation  dampiog
nocussaty o the successtul  applicotion ot this
technology, Toples induded  are dumping  tunda.
mantals, damping behavior of matorgils, respunse
measutoments of ditnpud systems, layesred damping
tregtimoents, tuned dampers, finite eloment tochniquus,
costr hustonios, and problom solving sessions,

Contact.  Michasl L, Drake, University of Dayton
Roswarch Institute, Dayton, Ohio 45469 - (H13) 229-
2644,

MACHINERY DATA ACQUISITION
Dates June 1D, 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 1or 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 demonstraticns
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.O, Box 157, Minden, Nevada 89423 - {702)
782-3611, E xtension 224,

MECHANICS OF HEAVY.DUTY TRUCKS AND
TRUCK COMBINATIONS

Dates: June 2226, 1981

Place: Ann Arbor, Michigan

Objective: The heavy truck or truck combination is
a complex pneumatic-tired system, This course
presents analysis programs, parameter measurement
methods and test procedures useful in understanding
and designing a vehicle, The course describes the
physics of heavy-truck components that determine



the broking, stoenng and nding potlormance of the
tolal sy stemn,

Contt Uniiversity of Michpgan, Colluge of L nge-
necnng,  Continung  { ngineoning  Education, 300
Chiryslet Centor, North Campus, Ant Arbor, Michigan
48100 - (313) /648490,

FUNDAMENTALS OF NOISE AND VIBRATION
CONTROL.

Dates June 2220, 1981

Place. Cambridge, Massachusetts

Objective  This one week  program s designed 1o
provide o background n those aspects of sound ond
vibration that are amportent tu nose coi (rol engi-
neening, The general approach will be based on
engineering concepts rathar than theoretical anglysis,
The program is designed for the working engincer
who has become invoived in noise problems and seeks
to deepen his/her understanding of the subject,

Contect.  Director of Summer Session, Room £19.
356, Massachusetts Institute of Technology, Cam-
bridge, Massachusetts 02139,

JULY

INSURANCE INDUSTRY SEMINAR

Dates. July 79, 1981

Place. Carson City, Nevada

Objective. This course is designed for personnel
from the insurance industry or self-insured companies
who are responsible tor 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 stateof-the-art
methodology,

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

AUGUST

FOUNDATIONS OF ENGINEERING ACOUSTICS
[ates August 1021, 1041

Place Cambrdge, Massischiusentty

Obyectivie This summet  program s o specially
duvuluged coutsr of study which s bessd on two
regular MET subjects (o graduate level and one
undurgriaduaty Jevol) on vibration and sound in the
Mechanmical Enginoeting Dopartment, The progrom
vtnphasizes those parts of sooustics = the vibration
ot resonators, properties of waves in structures and
air - the generation of sound and its propagistion
that are imnportant in o varicty of tidds ot spplice-
tion, The mathematical prowdures that have been
found usetul in developing the desired equations
and their solutions, and the processing of data are
also studiced, These include complex notation, fourier
analysis, separation of varlables, the use of special
functions, end spectral and correlation analysis,

Contact.  Duector of Sutmmer Session, Room £ 19.
356, Massact usetts Institute of Technology, Cam-
bridge, Massachusetts 02139,

SEPTEMBER

TENTH ADVANCED NOISE AND VIBRATION
COURSE

Dates: September 14.18, 1981

Place: Southampton, E ngland

Objective: The course is aimed at researchers and
devclopment  engineers in industry  and  research
establishments, and people in other spheres who are
associated with noise and vibration problems, The
course, which is designed to refresh and cover the
latest theories and techniques, initially deals with
fundarentals and common ground ard then otfers
a choice of specialist topics., The course comprises
over thirty lectures, including the basic subjects ot
acoustics, random processes, vibration theory, subjec-
tive response and aerodynsmic noise, which form the
central core of the course, In addition, several special-
ist applied topics are offered, including aircraft noise,
road traffic noise, industrial machinery noise, diesel
engine noijse, process plant noise and environimental
noise and planning,

Contact: Mrs, 0,G, Hyde, ISVR Conference Sec-
retary, The University, Southampton SO9 5NH,
England - (0703) 559122 X 2310/752, Telex 47661,
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NEWS BRIEFS

Call For Papers

MECHANICAL FAILURES PREVENTION GROUP
34th SYMPOSIUM
October 21-23, 1981
“Designing for Damage Prevention in the
Transportation Eavironment”

The Mechanical Failures Prevention Group (MFPG),
under the sponsorship of the National Burcsu of
Standards, will hold its 34th Symposium at the
National Bureau of Standards, Gaithersburg, Mary-
land, October 2123, 1981,

This symposium is seeking papers that will discuss:

® The damage sustained by transported goods
during shipment on the ground #nd in the air
arising from the dynamic transportation environ-
ment (shock, vibration, temperature, pressure,
humidity, etc.)

@ Control of the environment through improve-

ments in vehicle and road design, mechanical

handling gear, personnel training

Measurements of the dynamic environment

Stowing and packaging techniques and design

Human factors

Economics - damage prevention and insurance

Proceedings will be published by the National Bureau
of Standards, Closing date for abstracts is June 1,
1981, Abstracts should be sent to Jesse E, Stern,
Trident Engineering Associates, 1507 Amherst Road,
Hyattsville, MD 20783 (301-422-9506), or to Dr. J.C.
Shang, General American Research Division, General
American Transportation Corporation, 7449 North
Natchez Avenue, Miles, IL 60648 (312-647-9000).

Call For Papen

FLOW-INDUCED VIBRATIONS

Special sessions of Flow-Induced Vibrations are being
organized in conjunction with the 1982 Pressure

news on current
* and Future Shock and
* Vibration activities and events

Vaussels and Piping Confurence to be held June 27-
July 2, 1981 in Orlando, Flurida,

Papurs in the genural area of flow-induced vibrations
are invited, Special emphasis will be placed on flow-
induced vibrations in cylindnical  structures, and
especially in problems related to tubular heat ex-
changers, nuclear tuel pins and other problems in-
volving arrays of cylinders in flow,

Both theoretical ond experimental high quality
papers are welcomed, Accepted papers will be printed
in a bound ASME booklet, available at the Conter.
ence, Those papers of permanent interest will also be
recommended for publication in the Journal of
Pressure Vessel Technology,

Full papers conforming to ASME MS-4, an ASME
paper, are due by November 1, 1981, Two page
summaries of the work should reach one of the
coordinators by August 1, 1981:

Michael P, Paidoussis
Degpt. Mech, Engineering
McGill University
817 Sherbrooke St, W,
Montreal, Que,, H3A 2K6
Canada
(514) 3925474

or

Shoei-sheng Chen
Components Technology Division, Bidg, 335
Argonne National Laboratory
9700 South Cass Avenue
Argonne, IL 60439
USA.
(312) 9726147



INTERNATIONAL CONFERENCE ON
STEEL INMARINE STRUCTURES
Organized by
Conmnission of the European Communities
Institut de Recherches
de la Siderurgie Francaise
(IRSID)

Paris, France
38 October 1981

General Information

From 1975 1o 1980, the Cormmmssion of the Luro-
pean  Comumumities  co-sponsored  a large  research
program on the in-service behavior of welded mgrine
structures under fatigue and corrusion-fatigue Jood-
iy,

This cooperative program was undertaken in five
countries of the EEC (France, Germany, Ialy, Neth-
erlands, United Kingdom) and in close association
with similar work being undertaken in Norway, More
than 40 laboratories participated in the overall pro-
gram the objective of which was o better under-
standing of the performance of tubular joints in off.
shore structures, The cost of the overall program
exceeded $20 million,

The research program was divided into three parts;

® Study of the fatigue limits and crack propaga-
tion faws in base metal ind welded joints, Influ-
ence of material properties, welding procedures,
type of loading (frequency, load spectrum,
R-ratio, hold ume, biaxiality, overloading, wave
shape) and environment (sea water, teinperature,
applied potential)

® Study of the fatigue behavior of tubular joints,
Nearly 300 tubular joints of varying sizes were
tested, The influence of geometry (X, K, kk,Y, T
joints with or without overlapping), diameter
ratio between brace and chord, thickness, post
weld heat treatrments, corrosive medium, stiff-
eners

@ Determination of stresses in tubular joints. finite
element calculations, photoelastic measurements,
measurements on acrylic models or actual joints
trom strain gauges

The aim of the Conference is to present the results
obtained in the Community research program and the

conclusions ta be drawn for the dusign, the construc.
tion and assesstnent of the jn-sivicoe behavior of
oftshore structures,

General Organization
Papers will be presented in different sussions

® / pienary sessions presented by rapporteurs,
which will give the main results, conclusions and
practical relevance of the information obtained
during the collaborative program, Considerable
tune will be allowed after each session for dis-
cussion and the presentation of additional con-
tributions,

® 2 special sessions presented by the chairman of
the ECSC Corrosion and Fracture Executive
Committees giving an outline of the research
projects within these Committees of relevance
to the design and safety of offshore structures,

® 10 technical sessions, in which the main scientific
and technical details of specific projects will be
presented by the research workers who have
participated in the program, Several short con-
tributions will be presented during each session,

Venue and Date

Palaiz des Congres, Place de la PorteMaillot, Paris,
France, 58 October, 1981,

Language

Simultaneous translation into English, French and
German will be available throughout the conference,

Publication

The papers presented in the plenary and special
sessions will be published in three languages (English,
French and German) and sent to participants prior
to the conference,

A volume of the conference proceedings containing
the opening addresses, discussions and conclusions
drawn during the last session will be published ir the
three languages after the conference and sent 1o
participants by the Directorate General Information
Market and Innovation of the European Communities
in Luxembourg,



Copis 01 thy papury prossnted in the technjcsl sss-
sions will bue availsbly to the participants in ong of
the throw contaruncy languagus as subimitted by the
suthor,

Sociel Program
A program for the persons accompanying the con-
forunce  participants will be organized duning the

conference, The social program will also include a
cock taill party and a8 conference dinner,
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Additional Information
b or furthur intormation, ploas: contact

® M H, Priitur, Cummilssion of | utopean Com
munities, Stoal Directurate, 200, rue de lg Lo,
1040 Bruxellus, Belgium, 18, {2) 735 8040,

® Mr. G. Sans, IRSID, 18Y, rue du Président-
Hoosevelt, 78105 Saint-Gurmain<n-Laye Cedex,
France, TG, (3) 4512401,
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MECHANICAL SYSTEMS

ROTATING MACHINES
{Als e Nos, bBE b8, 604, 604, 600, 608, 6L, 610,
680,676,007, 6W8, 700,701, 708, 7106)

#1484

Latersl Instability During Spin Tests of a Penduloudy
Supported Disc

F.H Woullf, AJ, Molnar, G.O. Sankuy, and J.H. Bitser
Wustinghouse 8 & D Ctr,, Pittsburgh, PA, Shock Vib,
tHull,, US. Naval Res, Lab,, Proc., No, 50, Pt. 3, pp
201 208 (Sept 1980) 8 tgs, 1 table, 4 rets

Key Words Shafts (mechine elements), Test facilities,
Lateral vibrations

Shatft failures were experienced at 8 spin test fecility while
studying crack growth properties in 8 low cycle fatigue disc
specimen. Failures were sttributed to Istersl vibretions of
a low frequency whirl instability occurring becsuse of shaft
hysteresis, loossness of bolts connecting mating components
of the rotor, and insutficient external demping. Theory and
experimental verification sre presented which permit (atersl
instabilities of pendulously supported disc systsms to be
caiculsted.

81483

Non-Synchronous Whiding Due to Fluid-Dynamic
Forces in Axial Turbo-Machinery Rotors

>.' . Shen and V.G. Mengle

Cornell Univ., Ithaca, NY, In: NASA Lewis Res.
Ctr. Rotordyn. Instability Probl. in High-Performance
Turbomachinery, pp 267-284 (1980)

N80-29721

Key Words: Turbomachinery, Fluidinduced excitation,
Whirling, Turbomachinery bilades

The role of fluid forces acting on the bisdes of an axisl
turborotor with regerd to whirling is analyzed. The dynamic
equstions are formulated for the coning mode of an overhung
rotor. The exciting forces due to the motion are defined
through a set of rotor stability derivatives, snd snalytical
expressions of the ssrodynamic contributions are found for
the case of small meen stream deflection, high solidity and
equivalent fiat piste cascade.

81486

Limit Cycles of a Flexible Shaft with Hydrodynamic
Jounal Bearings in Unstable Regitnes

RH.D. Brown and H F, Black

Mech, Engrg, Dupt,, Henott-Watt Umiv,, Ldinburgh,
Scotland, In. NASA Lewis Hes, Ctr, Rotordyn,
instability Probl. in High-Performance Turbomachine-
ry, pp 331.343 (1980)

N80-2972%

Key Words: Rotors (machine elements), Flexible rotors,
Shafts, Bearings, Journal besrings

A symmetric Jmaes rotor supported on hydrodynamic
beerings is described. An spproximate method of represent-
ing finite bearings is used 1o calculste bearing forces. As the
method sums forces from 8 number of independent Circuler
lobes lemon J and 4 lobe bearings sre teken into account.
The caiculstions sre based on an sxisl groove besring. Linear
anslysis precedes nonlinesr simulstion of some unstable
conditions.

81487

On the Role of Qil-Film Bearings in Promoting Shaft
Instability: Some Experimenatal Observations

R. Holmes

School of Engrg. and Appl. Sciences, Sussex Univ.,
Brighton, UK, In. NASA Lewis Res. Ctr, Rotordyn,
Instability Probl. in High-Performance Turbomachine-
ry, pp 345-357 (1980)

N80-29726

Key Words: Rotors (machine elements), Rigid rotors, Flex-
ible rotors, Oil film bearings, Oil whirl phenomens

The occurrence of oil whirl instability in rigid snd flexible
rotor systems is investigeted. The effect of various besring
parsmeters on the oil whirl frequency end smplitude of
rigid snd flexiblie shafts supported on fluid film besrings is
also studied.

81488

Fluid Forces on Rotating Centrifugal Impeller with
Whirling Motion

H. Shoji and H, Ohashi

Tokyo Univ., Tokyo, Japan, In. NASA Lewis Res.
Ctr., Rotordyn, Instability Probl. in High-Perfor-
mance Turbomachinery, pp 317-328 (1980)
N80-29724
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Koy Words Hotors {machine slements), Impeliers, Fluul
induced excitation, Qi whirt phenumeng

Filuid forces on a centrifuyel impelier, whose rotaling axis
whirls with & constant speed, sre caiculated by using un:
steady potential theory. Calculstions e performed for
various velues of whirl speed, number of impeller bisdes snd
angle of biades. Specific examples as well 8s significant results
are given,

81-489

Self-Excited Rotor Whid Due to Tip-Seal Leakage
Forces

B. Luie and H.-J. Thomas

Institut {. thermische Kraftanlagen, Technische
Univ., Munich, West Germany, In NASA Lewss
Res, Cur. Rotordyn, Instability Probl, in High-Pertor
mance Turbomactunery, pp 303-316 (1980)
NB0-29723

Key Words: Rotors (machine slements), Turbomachinery,
Selfexcited vibrations, Whirling

The limitations in the performance of turbomachines which
arise as 8 result of selfexcited vibration are investigated.
Bearing forces, elastic hysteresis, and forces trom fluid fiow
through clesrances sre considered as possible origins. A
theoretical svslustion is made to determine the dependence
of the forces from the leakage losses snd from rotating flow
in radiel geps.

81490

The Parameters and Measurements of the Destabiliz-
ing Actions of Rotating Machines, and the Asmump-
tions of the 1950

D.E. Bently

Bently Nevada Corp., Minden, In. NOSA Lewis Res,
Ctr. Rotordyn, Instability Probl. in High-Performance
Turbomachinery, pp 95-106 (1980)

N80-29712

Key Words: Rotors (machine elements), Seif-excited vibrs-
tions, Oil-whip phenomens

The messursbility of destabilizing actions Is demonstrated
for & rotor built to produce a forward circular, self excited
malfunction (gas whip}. It is argued that the continued use of
past modeling techniques is unfortunate in that it has led to
the use of inappropriate words to sxpress what is happening

and @ lack of full understanding of the category of lorwerd
circular whip instability mechaniems,

81-491

Resunance Pass Through of Unbalanced Flexible
Rotors (Resvasnzdurchlahrt unwuchtiger biegeelas.
tischer Rotoren)

H. Markart

Fortschott Benchte der VO Zeatschrtten, Reihe 1Y,
No. 34, 1,8 pp, 40 figs (1980), Avanl VDI Verlagy
GmbH, Posttach 1139, 400 Dussutdort 1, Germany,
Price 93.00 DM, VD! /., 122 (17), 1> 688 (Sept 1,
1980}

{In Gerrman)

Key Words. Rotors (machine elements), Flexible rotors,
Resonance peass through

The startup or deceleration response of a simply engaged
rotor, particularly during resonsnce pass through, i1s investi-
pated. The response is affected by the value of starting
momaent and eccentricity. The method of successive approxi-
mations is used for the determination of the motion of
rotor, especislly rotor deflection, including the effect of the
coupling of defiection snd rotation. The method is also
spplicable to multiply engaged rotors.

81492

Finite Element Analysis of Natural and Forced
Flexural Vibrations of Rotor Systems

Z. Diygadlo

Warszawa, Poland, J. Tech, Phys., Polish Acad, of
Sci., 21 (1), pp 63-75 (1980) 2 figs, 16 refs

Key Words: Rotors (machine elements), Natural vibrations,
Forced vibrations, Flexural vibration, Finite element tech-
nique

Flexural vibrations and criticsl speeds of rotors ere studied
by considering various models. Systems with concentrated
parameters or systems in which the parsmeters are distrib-
uted in a continuous manner along the rotor axis are con-
sidered. As a result of introduction of the method of finite
slements, new powerful means have become availsble for the
analysis of static end dynamic problems of complex struc-
tures with varisble parameters. A dynsmic model of a rotor,
composed of segments with continuous mass and elasticity
Jistribution and rigid elements (discs) i1s presented, the
maethod of finite elements being employed.




01493

Expedmental Study of Three Joumal Beanngs with »
Flenible Rotor

MLE Leader 1D Flack and PE Allanee

v, of Virgimig, Chatlottesvlle VA 22901, ALLE
Leans, 23 (4, pp 03309 (Ot 19H0) 1Y hgs, 8
tables, 1 refs

Koy Words  Rotor bearing systems, Rotors (machine ele-
ments), Flenible rotorn, Journal beerings, Unbaelsnced mass
resonse

The unbulance response and stabnlity of ¢ umple flexibie
1001 1% tustod uver o eed range with three different types
ot journal besnings anisl groove, pressure dem and tilting
pas Messuroments e made of (otel 10101 responw, syn-
chronous response and  frequency spectrums sl vanous
running speeds and ot slected locations slong the sheft,

81-194

On the Axial Symmetry of the Revolving Compli
cated Systems

AP, Kavuléhis

Dynartics and Strength of Structures (Konstrakyu
dingimikg 11 dtsparumds). Collection of Papers in
Mechamies, No, 21, Mimistry of Higher Education of
Lithuatian SSR and Vilnmus Civil £ ngry. Inst, Vileus,
Lithuanian SSR, 1980, pp 5256, 1 tig, 3 rets

(In Russian, summanes i Lithuamian and English)

Key Words: Rotating structures

A generalized mechanical system rotating st a constant
anguiar velocity is investigated. Its axial symmetry corre-
sponds to a definite stable dynamic equilibnum. The hypoth-
esis that & maximum definite kynetic potential st a given
point must correspond to a8 stable dynamic equilibnum s
used in the investigation. Four possible cases are analyzed.
The minimization principies for the system displacament
from the axis sre given.

81495

Axynchronous Vibration Problem of Centrifugal
Compressor

T. Fujikawa, N. Ishiguro, and M. [to

Kobe Steel Ltd. (Japan), In. NASA Lewis Res. Ctr,
Rotardyn. Instability Probl. in High-Performance
Turbomachinery, pp 109-118 (1980)

N80-29713

Key Words Rotors (mechine slements), Compresson, Vi
bration cantiol

An unitable esynchronous vibeetion problem in a high pres:
site contrifugsl compressor and the remedial actions agsinet
11 ato duscribed, A computer progrem i used which caeiculates
the logenithinic decremaent and the demped naturel frequency
of the rotor hearing systems. The snalysis of the logdecre:
ment s concluded tu be effective in preventing unitable
viration in both the design stage snd remadial sctions,

81-49%0

Damping Synchronous Motor Vibeations

AS. Hetman

Kappets Co., dne,, Power Transtmission D, PO,
Box 1696, Balumore, MD 21203, Proc,, Natonal
Cont, an Power  Transimn,, Cleveland  Conventiun
Ctr,, Cleveland, OH, pp 203-207 (Oct 1980) 4 figs,
4 refy

Key Words. Synchronous motors, Vibration damping, Com-
pressors

A description of the problem associsted with the starting of
synchronous motors is given, and a case history involving
high speed centrifugal compressors is described, in which
analyus of the system predicted excessive torque fluctuastions
83 the motor accelerstes to synchronous speed. Introduction
of a highly demped coupling provides a solution, snd the
analysis is vernified by instrumenting the drives.

81497

Subsynchronous Instability of a Geared Centrifugal
Compressor of Overhung Design

J.H. Hudson and L.J. Wittman

Allis-Chalmers Mtg, Co., Milwaukee, WI, In: NASA
Lewis Res, Ctr, Rotordyn, Instability Probl. in
High-Performance Turbomachinery, pp 6783 (1980)
N80-29711

Key Words: Rotors (machine «.ements), Compressors, Vibra-
tion control

The original design analysis and shop test data are pressnted
for 8 three stage air compressor with impellers mounted
on the extensions of a twin pinion gesr, and driven by an
8000 hp synchronous motor. Also included are field test
deta, subsequent rotor dynasmics snalysis, modifications,
snd finsl rotor behavior.
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81498

Feadbility of Active Feedbackh Control of Rotor-
dynamic Instability

JW. Moure, DW, Lewss, and J Huinsman

Virginia Univ,, Charlottesville, VA, In NASA Lews
Rus, Ctr., Rotordyn, Instability Probl. in High-Purtor
mance Turbomachinery, pp 467 476 (1980)
N80-29733

Key Words. Rotors (machine elements), Dynamic stability,
Active control

Some of the considerations involved In the use of feedback
control as 8 means of elimingting or slieviating rotordy namic
instabitity are discussed. A simple model of 8 mass on a8
flexible shaft is used 1o iliustrate the aplicetion of feedback
control concepts,

81499

Stabilization of Aerodynamically Excited Turboma-
chinery with Hydrodynamic Joumal Bearings and
Supports

L.E. Barrett and E.J, Gunter

Dept. of Mech, and Aerospace Engrg., Virginia Univ,,
Charlottesville, VA, In. NASA Lewis Res. Ctr.,
Rotordyn, Instability Probl. in High-Performance
Turbomachinery, pp 429452 (1980)

N80-29731

Key Words: Rotor-besring systems, Rotors (machine ele-
ments), Flexible rotors, Bearings, Journal besrings, Supports,
Damping etfects

A method of anslvzing the first mode stability snd unbelence
response of inuitimass flexible rotors is presented wherby
the mulumass system is modeied as an equivaient single
maess modsl model including the effects of rotor flexibility,
genersl linesrized hydrodynamic journal besrings, squeeze
film bearing supports and rotor serodynamic cross coupling.
Expressions for optimum bearing and support demping sre
presented for both stability and unbelsnce responss. The
method is intended to be used as a preliminery design tool
to quickly sscertsin the effects of beering and support
changes on rotor-bssring system performance.

81.500

Instability Thresholds for Flexible Rotors in Hydro-
dynamic Bearings

P.E. Allaire and R.D. Flack

Dept. of Mech, and Aerospace Engrg., Virginia Univ.,
Charlottesville, VA, In. NASA Lewis Res. Ctr.,

Hotordyn,  Instatnhity  Probl, an High-Porformaney
Tutbomachinuty, pp 40442/ (1980}
NBO-249/30

Key Words. Rotor-besting systems, Rotors (machine ele-
ments), Flexible rotors, Bearings, Geometric effects

Two types of fined ped hydrodynsmic besrings (multilobe
and pressuie dam) gre considered, Optimum and nonopti-
mum geometric configurations are tested. The optimum
geometric configurations are determined by using 8 theoreti-
col anslysis and the bearings are then constructed for a
flexible rotor test rig. It is found that optimizing besrings
using this technique produce 8 100% or grester increase in
rotor s*ability .

81301

Parametric Instabilities of Rotor-Support Systems
with Application to Industrial Ventiators

Z. Parssewskr, T, Krodkiemski, and K, Marynowski
Politechnika Lodska, Poland, In NASA Lewis Res,
Cur,, Rotordyn, Instability Probl, in High-Perfur-
mance Turbomachinery, pp 383400 (1980)
N80-29729

Key Words: Rotors (mach:ne siements), Supports, Parametric
vibration, Parsmetric resonance

Rotor support systems interaction with parametric excitation
is considersd for both unequsl principsl shatt stitfness
{generstors) end offset disc rotors (ventilators). Instability
regions end types of instability are computed in the first
case, and parametric resonsnces in the second case. Com-
puted and experimentsl results sre compared for lsborstory
machine models. A field cese study of psrametric vibrations
in industrial ventilators is reported.

81502

Physical Explanations of the Destabilizing Effect of
Damping in Rotating Parts

S.H. Crandal|

Massachusetts Inst, of Tech,, Cambridge, MA, In.
NASA Lewis Res. Ctr. Rotordyn, instability Probl,
in High Performance Turbomachinery, pp 369-382
{1980)

N80-29728

Key Words: Rotating structures, Damping effects

The destabilizing effect of rotating demping is investigated.
When rotation is faster than whirl, rotating damping drags




the orbiting particle forward, When stationary demping i
aho present, the stability borderline is readily determined by
belancing the backwerd and forward dreas. The growth rete
of unstable whirls, or the decay rate of stable whirls,
readily estimated by & simple snergy balance.

81.303

Experimental Results Conceming Centrifugal Im-
peller Excitations

J.M. Vance and F J, Landadio

Dept. of Mech. Engry., Texas A&M Univ., College
Station, TX, In. NASA Lewss Res, Ctr, Rotordyn,
Instability Probl, i1n High-Performance Turbomachine-
ry. pp 361367 (1980)

N80-29727

Key Words: Rotors {(machine elements), impellers, Fluid-
induced excitation

The effect of working fluid on the dynamics of an impelier
with redisl vanes is investigated. The impetler is supported
vertically from s very tlexibie quill shaft in order to produce
8 low critical wpeed, and to sllow the fluid dynsmic ettects
on the impelier to predominate. The shaft is supported from
bell bearings, so there is no possibility of oil whip from fluid
film bearings as 8 destadbilizing influence. The impeller is
run both in the stmosphere, and submerged in working
fluids contwsined in @ cylindricsl housing, open at the top.

81504

Dynamic Analysis of Hydro-Turbine Machine Designs
J.R. Degnan

Allis-Chalmers Hydro-Turbine Div., York, PA, Proc,
Machinery Vibrations IV seminar, Nov 11-13, 1980,
Cherry Hill, NJ, 16 pp, 10 figs, 6 refs
Sponsored by Vibration institute, Clarendon Hills,
L

Key Words. Rotating structures, Turbine components,
Pumps, Forced vibration, Free vibration

Cartain components of hydrodurbine equipment have been
susceptible to problems sssocisted with resonsnce ranging
from excessive noise to fasilure. Only those components that
sre pertislly or compistely embedded in the powerhouse
concrete can be designed independent of dynamic criteris.
Basic design criteris and advanced anslytical methods used
to predict the resonance as well as the forcing frequencies
sssocisted with those components most susceptible to

vitwetion prublems sre discussed, Pump/turbine components
are chosen 1o illustrate the methodol wy .

81-303

Application of the Finite Element Method to Vibee-
tiom Problems

C.C. Roberts, Ji,

27W17176 Greenview Ave,, Warrenville, 1L 60555,
Proc, Machinery Vibrations |V seminar, Nov, 1113,
1980, Cherry Hill, NJ, 5 pp 5 rets

Sponsored by Vibration Institute, Clarendon Halls, 1L

Key Words: Rotors (machine elements), Finite element
technique

The finite slement method, a numerical method for spproxi-
mating the solution of compiex physical problems, is now
being utilized in the sress of structural mechanics, hest
tronsfer, fiuid flow and dynsmics. Recently, the finite
element method was accepted as » rotor dynamics snelysis
tool. Typicsel spplications in the eree of rotor dynamics
onalysis are described.

81-506

The State of Knowledge in the Field of Bearing
Influenced Rotor Dynamics

D. Dowson and C.M, Taylor

inst. of Tribology, Dept. of Mech. Engrg., The Univ,
of Leeds, Leeds LS2 9UT, UK, Tribology Intl, 13
{5), pp 196-198 (Oct 1980) 1 fig

Key Words: Rotor-besring systems, Bearings, Vibration
response

A report on the findings of 8 survey of the state of knowi-
edge in the field of bearing influenced rotor dynamics is pre-
sented. The survey sims to sscertsin the nature of the prob-
lems, the extent to which the beasic festures of rotor dynam-
ics and bearing operating charecteristics and the interactions
between the two wers understood, the need for further ex-
perimental or analytical studies in this field, end the extent
to which industrisl problems could be tackied by existing
procedures.

81-307

An Introduction to the Influence of the Bearings on
the Dynamics of Rotating Machinery

A.V. Ruddy and D. Summers-Smith
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Daept, of Muech, Lngrg., The Univ, of Loods, Loods
LS2 4JT, UK, Tribology Intl, 13 (b), pp 199-203
{Oct 1980) 2 tigs, 2 tables, & 1ot

Koy Words: Rotor-bearing systems, Bearings, Oil film bear-
ings, Rotors (machine elements)

The effect of the dynamic charecteristics of bearing oll
films on the latersl vibrational behavior of rotating machines
in o descriptive, nonmathemsticsl wey Is discusesd. The
influence of the dynamic properties of the bearing ol film
on the naturel frequencies of the rotor to both internal and
oxternsl forcing systems is discussed. Attention is drewn to
the importance of considering the complete system of rotor,
bearings end bearing supports when desaling with vibretion
behavior,

81.308

Rotor-Bearing Dynamics of Modem Turbomachinery
D.P. Fleming

NASA Lewss Res, Cur,, Cleveland, OH 44139, Tribol-
ogy Intl,, 13 (5), pp 221-224 (Oct 1980) 4 tigs, 12
refs

Key Words: Rotorbeering systems, Pumps, Turbomachinery,
Space shutties

High speed, high powerdensity machinery is subject to 8
number of vibrstion producing forces. The fuel pump for the
pace shuttle is an example of such an sdvenced technology
turbemachine. The low viscosity of the working fluid {liquid
hyarogen) dictstes novel solutions to the vibration problems
which arise in the development of this pump.

81309

Rotor Dynamics on the Minicomputer

E.J. Gunter

Dept. of Mech, and Aerospace Engrg., Univ, of
Virginia, Charlottesville, VA 22901, Proc. Machinery
Vibrations IV seminar, Nov 11-13, 1980, Cherry Hill,
NJ, 47 pp, 13 figs

Sponsored by Vibration Institute, Clarendon Hills, i L

Key Words: Rotor-besring systems, Rotors (machine ele-
maents), Fluid4ilm besrings, Journsl besrings, Criticel speeds,
Unbalanced mass response, Computer-aided techniques

Investigation, using a minicomputer, of the theorsticel and
experimentsl behavior of a multimass test rotor mounted in

fiuikd him journal bearings is described, The minicomputer is
used 10 snalyte the rotor critical speeds, bearing cosfticients,
unbalence response, and atebility charecteristics. It is slso
employed 10 wmple, coliect and reduce the experimentsl
10107 charactaristics to obtain the rotor amplification fector
at the first criticel speed. The use of 8 Mminicomputer system
10 both analyze the theoretical rolor behavior and to evaluate
e experimental rotor motion has sdded 8 new dimension
to the state of the art in machinery anaslysis.

81310

Instrumented Couplings: The What, The Why and
The How of the Indikon Hot-Alignment Measuring
System

At. Finn

The Indikon Cu., Cambndge, MA, Proc, 9th Turbo
machinery Symposium, Gas Turtine Labs,, Sharmroch
Hilton, Dec9-11, 1980, pp 135-136, 1 tig

Sponsored by Mech, Engrg, Dept,, Texas A&M Uniy,

Key Words: Couplings, Flexible couplings, Alignment

The Indikon System which meassures the misslignment st
sach end of s flexible coupling set is described. The system
con 8lso messure related verisbles such as the sxisl vibretion
of the spacer piece, the sliding meshweiocity of the gesr, or,
with bonded strain gages, the bending moment imposed
upon the spacer by misslignment. All messurements are
made while the machines sre running, 8s they werm up, 8
they pickup losd, and through the months and yesrs of
operation,

81511

Benchmark Gauges for Hot Alignment of Turbo-
machinery

J.N. Essinger

Acculign, Inc,, Houston, TX, Proc, 9th Turboma-
chinery Symposium, Gas Turbine Labs,, Shamrock
Hilton, Dec 9-11, 1980, pp 127-133, 13 figs, 2 refs
Sponsored by Mech, Engrg. Dept., Texas A&M Univ,

Key Words: Alignment, Turbomachinery

The use of benchmarx gauges for securing hot alignment
deta for turbomachinery trains is described. The gauges
meassure the movernent of machines relstive to the founda-
tion. Reduction of the dats to determine running slignment
of the couplings is most readily done by using progrems
developed for hand-held, programmable calcuistors. A
graphical solution is also illustrated.



81312

Total Aligunent Can Reduce Maintenance snd In.
crease Roliability

V.H. Dodd

Chevion U S A, Ing,, Pasaguula, MS, Proc, 9th
lurbomachinery  Symposium,  Gas  Tutbames Labs,,
Dec 911, 1980, Shamrock Hilton, pp 123126, 4
figs, J 1oty

Sponsoted by Mech, Eogrg. Dept,, Texas A&M Uiy,

Key Words Alignment, Turbumachinery, Shatts {(machine
slements)

The DynAlign bar method s dexcribed for stisining an
sccurate shatt alignment et equilibrium (normal running)
conditions snd for continuous trecking 10 ensure that slign-
ment s mantsined during actusl operation, The barn make
it pomible to meswrs end compensste for the thermal
growth that occurs in equipment from the cold state to
normal operating conditions,

81313

Reverse-Indicator Aligunent and Related Subjects
M G. Murray, Jr.

txxun Chermucal Co., US.A,, Baytown, TX, Proc,
gth Turbomachinery Symposium, Gas Turbune Labs,,
Dec 9-11, 1980, Shamrock Hilton, pp 145147, 8 rets
Sponsured by Mech, Engry. Dept,, Texas A&M Un,

Key Words' Alignment, Rotating structures

A discussion of reverseindicator messurement and other
slignment subjects are discussed. The basic steps in doing
an slignment job snd some of the tooling that can be used
is described.

81314

Alignment Using Water Stands and Eddy Current
Proximity Probes

C. Jackson

Monsanto Chemical Intermediates Co., Texas City,
TX, Proc. 9th Turbomachinery Symposium, Gas
Turbine Labs., Dec 9-11, 1980, Shamrock Hilton, pp
137-143, 12 tigs

Sponsored by Mech, Engrg. Dept., Texas A&M Univ,

Key Words: Alignment, Rotating structures

A system for use in monitoring the slignment of machinery
is described. It comprises water stands; ¢.g., two inch pipe

with cooling tower weter flowing through the pipe stand
ond holding two sduidy current probes which sense the move-
ment ol & machine (turbine, COMPIeNNLL, PUME, Yoat ),

81313

The Analysis of Surge

H.H, Sents

Union Cartnde Corp,, Lindu Div,, Tonawands, NY,
Proc, 9th Tutbomachinety Symposium, Gas Turthne
Labs,, Dec 9-11, 1980, Shamrock Hilton, pp 57-61,
4 figs, 8 refs

Sponsored by Mech, Engrg, Dept,, Toxas A&M Uiy,

Key Words. Compressors, Pumps, Surges

Considersble attention has recently been given to the phe-
nomenon of wrge in compressors and pumps, The model
under study is a Helmholtz resonator and driver where the
flow in the delivery duct to the resonator is assumed incom-
pressible. The objective of this snalytical study is to extend
this model to one more spplicable to fisld situstions and
to discuss the impact of some of the added effects such s
hest transfer in the exhaust chamber, the action of the
momentum flux on the fluid boundaries in the duct and the
compressibility of the gas in the delivery duct.

81316

Lateral Vibration Reduction in High Pressure Centrif-
ugal Compressors

R. Jenny and H.R, Wyssmann

Sulzers Brothers Ltd,, Thermal Turbomachinery,
Zurich, Switzertand, Proc, 9th Turbomachinery
Symposium, Gas Turbine Labs,, Dec 9-11, 1980,
Shamrock Hilton, pp 45-56, 23 figs, 13 refs
Sponsored by Mech, Engrg, Dept,, Texas A&M Univ.

Key ~Vords: Compressors, Selfexcited vibration

It is the purpose of this paper to discuss the different types
of excitation that occur in a8 multistage centrifugsl com-
pressor with shrouded impeliers and to eveluste their impor-
tance with respect to lateral vibrations, The main source
for selfexcitation is found to be the lsbyrinth sesls. A
simple one-dimensionsl serodynamic theory to calculate the
destabilizing lateral forces of the labyrinths is presented.
Stability tests for a number of different centrifugsl compres-
sors heve been carried out c:n 8 test bed. The stability limits
have been determined by increasing the pressure level at
constant speed until subsynchronous vibration occurs.,
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81317

Unique Fan Vibration Problems: Their Causes and
Solutions

D.R, Stmith and H K, Simiemons

Applivd Physics Div., Southwest Hes  Inat,, San
Antomio, X, Proc, 9th Taurbomachiney Symp,,
Gas Turbine Labs,, Dec 9 11, 1980, Sharmrock Hilton,
pp 3343, 19 tigs, 4 ruts

Sponsored by Mech, Engrg. Dopt,, Toxas AGM Univ,

Key Words: Fans, Vibration control

A multi disciplinery approsch to sveluate existing fen system
designs for root causes of oversll vibretion problems and the
development of methods 1o solve them ars discused. Actusl
case histories are presented which cove: the latest field
instrumentation and evelustion techniques in the analyss
of ten vibration problems.

81318

Effect of Fluid Forces on Rotor Stability of Centrif-
ugal Compressors and Pumps

J. Colding-Jorgensen

Techmical Univ, of Denmark, Copenhagen, In. NASA
Lewis Res, Ctr, Rotordyn. Instability Probl, in High-
Pertormance Turbomachinery, pp 249-265 (1980)
N80-29720

Key Words: Rotors (machine elements), Compressors,
Pumps, Fluidinduced excitation, Stiftness coetficients,
Demping coefficients

A simple two dimensionsl model for caiculating the rotor
dynamic effects of the impeller force in centrifugsl com-
pressors end pumps is presented. It is besed on potentisl
flow theory with singulerities. Equivelent stiffness and
damping coefficients are csiculated for » machine with »
vaneless volute formed as » logarithmic spirsi. It is shown
that for certsin opersting conditions, the impeller force has
8 destabilizing effect on the rotor.

81319

A Test Program to Measure Fluid Mechanical Whird-
Excitation Forces in Centrifugal Pumps

C.E. Brennen, A J, Acosta,and T K, Caughey
California Inst, of Tech., Pasadena, CA, In: NASA
Lewis Res, Ctr. Rotordyn. Instability Prob . in High-
Pe:formance Turbomachinery, pp 229-24: (1980)
N80-29719
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Koy Words. Centritugal pumps, Pumps, Fluidinduced exci:
tetion Whirhing

The deiails 0! @ tosl progream (or the measurement of the
unsteady forces on centrifugsl impeliers sre discuseed.
Vetious hydiodynamic flows sre identified as possible
contributors 1o thew destabilizing torces,

81320

New Methods of Reducing Noise in External Gear
Pumps

J. Hobbs and M, Fricke

Robart Bosch Corp,, U.S., SAL Paper No, 801005,
8 pp,9 tigs

Key Words. Pumps, Noise reduction, Gears

The noise from externsl gesr pumps has been significently
reduced by 8 new design which consists of two sets of geers,
half the width of s standerd geer, and offset about 4 pitch.
The new pump makes use of & housing which s externally
basically the same a 8 standard pump, This paper presents
test stand and fieid messurements of the pump.

81.521

Field Verification of Lateral-Torsiona Coupling
Effects on Rotor Instabilities in Centrifugal Com-
pressors

J.C. Wachel and F.R, Szenasi

Southwest Res, Inst,, San Antonio, TX, In. NASA
Lewis Res, Ctr, Rotordyn, Instability Probl, in High-
Performance Turbomachinery, pp 15-34 (1980)
NB80-29708

Key Words: Rotors (machine elen 11ts}, Compressors, Vibra-
tion control, Latersl vibretion, Torsional vibrstion

Latersi and torsional vibration dats obtsined on a centrifugal
compressor train which had shatt instabilities end geasr
feilures is examined, The field dats verifies that the stability
of centritugal compressors can v adversely asffected by
coincidence of torsional natural frequencies with lstersl
instability frequencies. The data siso indicates that excits-
tion energy frum gesr boxes can reduce stability margins it
energy is trensmitted sither lsterslly or torsionslly to the
cOompressors.



81322
Practical Eaperience with Unstable Comproson
S.8. Malanosk i

Muchanmical Technology, Inc,, Lathatn, NY , In NASA
Lewis Hos, Ctr, Hotontyn, Instability Probl, in High-
Portormanw  Turbomadunory, pp 343 (1960)

NHBO 28709

Key Words. Rotors (machine elements), Compresors,
Vibration response

Using analyticel mathematicsl modeling techniques for the
system components, an sttempt is made 10 geuge the de-
stabilizing effects in @ number of compressor designs. In
particular the overhung compressor designs and the streddie-
mounted compressor designs are examined. Recommends-
tions sre made, based on experiences with stable snd unstable
compressors, which cen be used as guides in future designs.

81323

Analysis and ldentification of Su svnchronous Vibrs-
tion for a High Pre sure Paraliel Flow Centrifugal
Compressor

R.G. Kirk, J.C. Nicholas, G.H. Donald, and R.C,
Murphy

Ingersoll-Rand Co., Easton, PA, In. NASA Lewis Res,
Ctr. Rotordyn, Instability Probl, in High-Performance
Turbomachinery, pp 4563 (1980)

N80-29710

Key Words: Rotors (machine elements), Compressors, Vibrs-
tion response

The summary of a complete snalytical design evalustion of
an existing parsllel tiow compressor is presented and 8 field
vibration problem that manifested itself as 8 subsynchronous
vibration that trecked st spproximstely 2/3 of compressor
speed is reviewed. The compaerison of predicted snd otserved
peak responss speeds, frequency spectrum content, snd the
performance of the besringeesl systems are presented as the
events of the field problem sre reviewed. Conclusions and
recommendstions are made 8s to the degree of accurascy of
the snalytical techniques used to eveluste the compressor
design.

81524

Vibrations of a Marine Propeller Operating in a Non-
uniform Inflow

J.E. Brooks

David W, Taylor, Naval Shipp Hos, and Dov, Ctr,,
Buthusda, MD, Hept, No, DTNSKDC 80/056, 140
P (AP 1980)
AD A0BO 482/7

Koy Words: Marine propeliers, Propelier blades, Bledes,
Fundamental frequency, Hydrodynamic demping

The effect of blede vibration on the unsisady forces devel -
oped by an elastic marine propeller is investigated for 8 con-
trolled istorstory situation, The study involves the develop-
ment of 8 theory for 8 flexibie propeller operating in 8
wpatislly nonuniform inflow velocity field and 8 series of
experimental tests,

81.323

Fuel Savings and Noise Reduction with the Fan Drive
J.J. Pisarski

Schwitzer, Wallace Murray Corp,, Indianapolis, IN,
SAE Paper No. 801013, 16 pp, 11 figs, 1 table, 3 rets

Key Words: Fans, Noise reduction

Cooling fan engagement times were recorded on & frontend
loader used in heavy duty operstion st varying ambient
temperatures to determine the sffectiveness of a tempersture
controlied fan drive on off highwey equipment, The benefits
of the fan drive sre presented in terms of fuel savings sd
noise reduction.

81526

Dynamic Characteristics of an Induced-Draft Fan
and Its Foundation

S.P. Ying and E E, Dennison

Gilbert/Commonwecith, Jackson, MiI 49201, Shock
Vib, Bull,, U.S. Naval Res, Lab., Proc,, No, 50, P1, 2,
pp 121-128 (Sept 1980), 10 figs, 6 refs

Key Words: Fans, Foundstions, Vibration analyzers, Fast
Fourier transform, Balancing techniques

Vibration problems of large induced-draft fens snd dynemic
responses of their foundstions sre investigeted experimen-
telly. The work includes snalyses of fan vibration spectrs
and determinations of vibrastion mode shapes. The nsturel
resonant frequencies of the foundation were meassured by
using the transfer function technique with 8 dusl chennel
Fast Fourier Transform anaslyzer.



RECIPROCATING MACHINES
{Alsw s Nu, 802)

81.327

Vibration Analysis of a High Homepower Uriveline
J.H, Hall

Bucyrus Lne Co,, South Milwaukos, WI H3172, Proc,
National Cont, Powur Transmn,, Oct 1980, Clevuland,
OH, pp93 101,15 tigs, 5 tablos, B rufs

Koy Words. Diesel engines, Drive line vibrations, Torsional
vibretion

A high horepowesr turbo charged dietel engine powers 8
hydravlic system for excaveting, swing, and propel functions
on an excevetor. Simulstion of the masselsstic driveline
system includes four ceses. the driveline system including
ongine, clutch, pump box, and pumps, the system with @
torsional demper; the system with & tonionally flexible
coupling between the engine and cluich, and the system
with damper and coupling.

81-5328

Vibrational Problems of Large Verticl Pumps and
Moton

J.E. Corley

Arabian American Qil Co., Dhahran, Saudi Arabia,
Proc. 9th Turbomachinery Symp., Gas Turbine Labs.,
Dec 9-11, 1980, Shamrock Hilton, pp 7582, 9 hgs
Sponsored by Mech, Engrg. Dept., Texas A&M Univ,

Key Worris: Pumps, Motors, Netural frequencies

A large vertical pump with its sssociated motor driver consti-
tutes & very compiex dynamic system. The spparent sim-
plicity of the visible cantilever portion of the machine
belics the compiex interaction of the unit with its piping,
foundetion, soil snd process fluid, all of which must be
considered in order to achieve » successful design. This
systemn approsch is pressnted by an snelyticsl end experi-
mental study of a 3000 hp crude oil losding pump. The
study shows the large number of possible vibrationsl modes
which can exist near the operstionsl speed of 8 typicel
system and the factors which should be considered in pre-
dicting resonant frequencies. Also included sre several case
histories which illustrate some of the dynamic problems
which sre common to vertical machines.

81329
Silent Check Slide Valve Pumps (Gersuscharme
Sperrachicberpumpen)

W, Darnm

VEE Kambinat ORSTA Hydaulib, Leipsig, Maschin
nnbautuchnib, 20 (8), pp 3H8-300 (1980) 6 figs

{1n Gurman) -

Key Words: Pumps, Noise reduction

The development snd mode ol operation of s new type
silent check valve pump is described,

POWER TRANSMISSION SYSTEMS

81330

New Approach (or Andyzing Tranmnission Noise
H.J. Drago

Bowming Vertol Co,, Philadelphiy, PA, Mach, Des,,
52(27), pp 114115 (Nov 20, 1980) 10 higs

Key Words: Power transmission systems, Noise reduction,
Design techniques

A new analytical procedure is described which controls
transmission noise by modifying the dynamic characteristics
of the drive in the design stage. The analysis involves mathe-
maticel modeling of vibratory excitation of the gears, the
response of shafteupport system to this excitstion, the
menner in which these responses are transferred to the
housing through their besrings, and the response of the
housing to these various stimuli,

METAL WORKING AND FORMING

813531

An Investigation of the Transient Effects During
Variable Speed Cutting

J.S. Sexton and B.J, Stone

Univ, of Bristol, J. Mech, Engr, Sci.. 2(3), pp 107-
118 {(June 1980) 10 figs, 2 tables, 8 refs

Key Words: Machine tools, Chatter, Transient response

Conventionally the stability anslysis of machine tools is
restricted to determining if a particular operation will be-
come unstable. The transient behavior is not exsmined in
any further detail. However, under certain conditions larger
transient vibrations occur even though the process may
ultimately be stable. A method of prediction of transient
behavior is presented and spplied to variable speed cutting on
8 lathe where such transients are significent.

Elbzam



tLECTROMECHANICAL SYSTEMS

81332
Using Analog Sunulation to Anadyze Electric Drive
Stability Problems in Large Machines

WL, Schimdt
Rohanae tlectne Co,, Cluveland, UH 44117, Proc,
N..¢ .ngl Cont. Powor " ransmin,, Oct 1980, Claveland,

OH, pp 193 199,12 tigs

Koy Words. Analog simuletion, Electric drives

The dynemnic performance of controlled machinery, i s, Its
ability to respond to changing conditions in 8 predictable
and controlled manner and its sbilily to reguiate snd control
the mechine process as intended s investigsted. Also dis-
cussed is its sbility to operate within the defined limits of
precision and to respond to changes within a specitied time
frame. Causes and control of trensient disturbences, instabil-
ity, and resonant phenomenon are Jescribed,

STRUCTURAL SYSTEMS

BUILDINGS

81.533

On the Caleulation of the Damping of Air-Bome
Sound by Laminated Building Components (Zur
Berechnung der Luftschalldammung von doppel-
schaligen Bauteden (ohne Verbindung der Schalen))
K. Gosele

Grundstrasse 32, D-7022, Leinfelden-Echterdingen 3,
Germany, Acustica, 45 (4), pp 218-227 (Aug 1980)
12 figs, 12 refs

(In German)

Key Words: Buildings, Noise reduction, Structursl members,
Layered materials

A simple method for approximate celculation of the demping
of sirborne sound by lsminasted building components is
given using a8 massepringmass model in which reduced
masses replace the actual surfece-bound masses. These are
chosen in such a way that they lead to the same amount of
scoustic damping for a single layer as has been meassured or
calculsted for the particuler wall structure, Agreement

Letween calculation snd meassurement is good, apert f1om the
renge 0f lrequencies in the immediate neighliorhood of the
cut otf lrequency of the layers,

TOWERS

81.334

Structural-Dynamic (harsclerization of an Experi-
meatal 1200-Kilovolt Electricd Transnission-Line
System

L. Kampner, Jr,, S, Smith, and K.C. Stroud
Bonneville Power Admn,, Portland, OR, Shouck Vib,
Bull,, U.S. Naval Res, Lab., Proc,, No, b0, Pt, 3,
PR 113 123 (Sept 1980) 14 tigs, 3 refs

Key Words. Transmission lines, Towers, Modsl snslysis,
Modal tests

An investigation was conducted (0 establish, by correlstion
of snalyticelly and experimentally derived results, credibility
for structural and structursl dynamic modeling procedures
for 8 1200 kilovolt electrical transmission line system. The
approsch wes to formulste an analyticsl model of one of
the suspension towers and compere the modal characteristics
of thet idealizat'»n with messured properties obtained with
8 modal survey.

FOUNDATIONS
{Also see Nos, 526, 641)

81535

Machine-Foundation-Soil (Maschine-Fundament-Bau-
grund)

Fortschritt Berichte der VDI Zeitschniften Reihe 1,
No. 67, 134 pp, 63 figs, 1 1able (1980). Avail. VDI
Verlag GmbH, Postfach 1139, 400 Dusseldort 1, Ger-
many, Price: 26.30 DM, VDI <. 122 (18) (Sept 11,
1980)

(In German)

Key Words: Machine foundations, Machinery vibration,
Vibrating foundastions

A procedure for a rough calculstion of the dynamic and

ststic response of machine-foundstionscil system is pre-
sented.
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81336

Piling Foundations for Reciprocating Compressors
WM, Kauttman

Perma, Ohio, Plant tngr,, 34 (23}, pp 14H-14/
(Nov 13, 1980) 2 tigs. 1 teble

Key Words. Pile foundations, Foundations, Compressors,
Reciproceting comressorn

Sugpestions for » successful design of reciprocating com:
pressor pile foundstions over lend fill, wemps end nonco-
hasive 10ils are presenied.

CONSTRUCTION EQUIPMENT

81337

Riding Mower Development by Dymamic Design
Techniques

H.T, Knudson, P.T, Shupert, and P.N, Sheth
Simplicity Mfg. Co.. Allis-Chalmers Subsidiary
SAE Paper No, B00933, 32 pp, 13 rets, 3 tables,
21 figs

Koy Words: Agricultursl machinery, Vibration effects, Mu-
man response

A reer engine rider mower is utilized to illustrate the engi-
nesring development process for achisving improved operstor
comfort, It is shown thet s proposed |80 standerd for hend-
orm vibrations offers one method to quantify the subjective
feel of the operstor towerd wverious vibration levels. The
dvnamic design techniques of modasl end Fourier snalysis,
dynamic testing, end finite element anslysis are shown to
provide improved design of the system for structurel end
vibration performance. Specific tinite element models of the
frame and of the steering wheel are described and their use
for improved vibration design discussed.

81538

Bulldozer Noise Control

J.G. Kovac, R.C. Bartholomae, G.R. Bockosh, R.
Madden, and M. Rubin

U.S. Dept. of the Interior, Bureau of Mines, Pitts-
burgh Res. Ctr,, Pittsburgh, PA, SAE Paper No,
800935, 8 pp, 2 figs, 3 tables, 3 refs

Key Words: Construction equipment, Noise reduction

Retrofit noise control trestments which reduce the noise
that reaches the bulldozer operstor were specificelly designed

to be readily instalied in the tield at low cost. These trest
ments were installed on two Caterpilier 09G's in surfece
cosl Mines 10 demonstiate the nose reduction that cen be
schieved under actual production conditions. Results of the
tisld demonstrations are presented here,

PRESSURE VESSELS

81.339

Efficient Computational Techniques for the Analysis
of Some Problems of Fracture in Pressure Vessrds and
Piping

T. Nishioka and S.N, Atluni

Ctr, tor the Advancement of Computational Medhan.
ics, Goorgia Inst, of Tech,, Atlanta, GA, Rept, No,
GIT-CACM-SNA-20, TR-4, 30 pp (June 1980)
AD-AQ87 225/9

Key Words: Preseure vessels, Plstes, Beams, Crack propags.
tion, Finite element technique

Results of a numerical investigstion, based On sn energy
consistent moving<ingulsrity dynamic finite element pro-
cedure of fast crack propagation in a finite plate, numericel
simulstion of experimental deta on fest crack propagetion
and arrest in 8 doublecentileverbeamn specimen; and stress-
intensity factor solutions in @ thermally shocked cylindrical
vesel containing en inner surface (meridional) elliptical
flaw, ars presented. Comparison of these results with other
avallsble solutions, snd pertinent discussions, are included.

POWER PLANTS
{Also see Nos, 623, 688)

81.340

Comparison of Experimental and Amalytic Simuls-
tions of Reactor Structural Response 1o a Hypothet-
ical Core Disruptive Accident

A.M. Christie, N.W, Brown, and BW, Joe
Westinghouse Electric Corp,, Advanced Reactors
Div., Madison, PA 15663, Nucl, Engr, Des., 60 (2),
pp 257-266 (Sept 1980) 16 figs, 4 refs -

Key Words: Nuclesr reactor safety, Dynsmic tests, Com.
puter programs, Model testing

A series of scale model tests asssessing the sbility of 8 reactor
to withstand the loads resulting from a hypotheticel core




dituptive sccident were performed. Supporting anelytic
simulations of these lests end comparisons of the analytic
ond experimenial esits sre described.

81341

Structural Responsr of 1/20-Scale Models of the
CRBR to a Simulated HCDA

C.M, Homander and D.J. Caghostro

SHI Inwrnstionsl, 333 Havenswood Ave,, Menlo
Park, CA 94025, Nucl. Lngr, Dus., 60 (2), pp 239
256 (Supt 1980) 18 tigs, 1 table, 7 rels

Key Words Nuclesr reactor safety, Dynamic tests, Model
tosting

The structural integrity of scale modeis of a resctor vessel
ond hesd under 8 simulsted hypotheticsl core disruptive
sccident 1s evalusted experimentally. Tests of three 1/20-
scele models of the resctor, sach of increasing complenity,
show the effects of the upper internals structure, 8 thermal
liner, and other structural detalls on vessel and head response.
A fourth model demonstrated experimental reproducibility,

81.342

Structural Damping Values as a Function of Dynamic
Response Stress and Deformation Levels

J.D. Stevenson

Structural Mechanics Associates, Cleveland, OH,
Nucl. Engr. Des., 60 (2), pp 211-237 (Sept 1980)
3 figs, 7 tables, 34 rets

Key Words: Nuclear power plants, Demping vaiues, Statistical
snalysis

Demping dats existing in the open litersture applicsble to
nuclesr power plant structures snd equipment is summa-
rized and statistically snalyzed. Results of this snalysis are
used to develop demping trend curves which predict spplics-
ble damping velues to be used in design at various levels of
stress or deformation.

81343

Comparison of Experimental and Analytic Responses
of Scaled LMFBR Heads Under Simulated Hy pothet.
ical Core Disruptive Accident Loads

AM. Christie, M.A, Todd, and S. Ranatza

Wostinghouss | loctnic Cotg,, Advencod  Heacton
Div., Madison, PA 15003, Nudl, Engr, Des,, 80 (2),
pp 207-279 (Sopt 18805 20 tigs, 2 tables, 6 rets

Koy Words. Nuclesr reactor safety, Dynemic tests, Model
tosting

A series of scale model 1etts aseessing the sbility of & reactor
to withstand the locads resiting from 8 hypotheticel core
disruptive sccident were performed, £ xperimentsl 1eeponses
of the vessel heads of the models were compared with the
correponding responses resulting from snalytic simuistion,
These comparisons show thst reiatively simple computer
modeis of the vessel heads can predict hesd reepoOnes quite
weil. Computer simulstion of covergam Compression wes
#ls0 performed.

81.544

Fluid-Structure Interactions in Light Water Reactor
Systems

T. Belytschko and U, Schumann

Dept. of Civil Engrg., Technological Inst,, North-
western Unyv,, Evanston, IL 60201, Nucl, Engr. Des,,
60 (2), pp 173-196 (Sept 1980}, 27 tigs, 1 table, 34
refs

Key Words: (ntersction: structure-fiuid, Nuciesr reactors

A report is given on the First Internationsl Seminer on
Fluid 8tructure Interection in Light Water Reactors which
took place in Berlin, August 20-21, 1979 in conjunction
with the 5th International Contference on Structursl Mechen.
ics in Reactor Technology. The seminar focused on the
pressurized water reactor loss of coolant sccident and the
boiling water resctor suppression pool snslysis. The dis-
cussion concentrated on the importance of various phenom-
eny, appropriste computationsl methods and experiments.

81.545

Dynamic Analysis Method for a Large Complicated
Structure and Application to a Fusion Device

H. Takatsu and M. Shimizu

Japan Atomic Energy Res. Inst., Tokai-mura, Naka-
gun, lbaraki-ken, Japan, Nucl. Engr. Des., 60 (2),
pp 297-309 (Sept 1980) 8 figs, 4 tables, 11 refs

Key Words: Nuclesr reactor components, Seismic response

A dynamic analysis method is proposed which is especislly
powerful for such s lerge complicated structure as @ fusion
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device. An analysis mudel construciad by the prewnt method
provides Informaetion of ot unly overell behevior but locel
vibration of the resl structure with fewer nodal points,

81.346

Fluid Power Systemn Noise Abatesment - 1980

G.L. Maroney

W.H, Nichols Co., Waltharn, MA, SAL Paper Nao,
001007,12 po, 3 tigs, 2 tabiles, 23 ruls

Koy Words Noise reduction, Fluid drives, Hydrsulic systems

This peper discusses the motivation for fluid powsr noise
sbetement programs, establishment of progrem milestones,
mathematical models 101 understanding and controlling fluid
power system none, guidelines for obtaining reproducible
scountical messurements, system modification techniques to
schieve noise reduction, snd the important role of manesge-
ment in the conduct of an effective noise sbatement pro-
gram.

OFF-SHORE STRUCTURES
{Also we Nos, 688, 706)

81.547

The Effects of Wave Spreading on the Exciting Forces
on a Tension Leg Platform

R.A. Dietrich

Naval Postgraduate School, Monterey, CA, 73 pp
{May 1979)

AD-A086 642/6

Key Words: Off shore structures, Water waves

Oil explorstion in water deeper than 1000 feet has mov.vated
the development of drilling pletforms with dynsmic re-
sponses superior to those of the conventionsl jacket struc-
tures, One of the most promising of these is the tension leg
plstform, s semieubmersible pisttorm held in place by
tension members connected to the ocesn bottom. An evalu-
stion of the wave force transter function for the tension leg
plstform in heave, pitch, and roll motions is given,

VEHICLE SYSTEMS

GROUND VEHICLES

{Alv v Nos B0/, 078, 650, 001, 710)

81.548

Increased Rail Tramsit Vehick Crashworthiness in
Head-On Collision. Volume Il Primary Collision
EE o, S C Walgtave and 1L e

HT Hes dnst ) Chicoga, 1L Hept No, DOT TSC
UMTABOY/ 2. UMTAMAOLOUZ2LE0 2, BU
{June 1980)

PHBU 200743

Key Words Collision research (railcoad), Crashworthiness,
Test equipment and instrumentstion, Testing techmiques

An asnalytical mode! in two dimensions, longitudinal and
vertical, of the prmary collision of two impacting urban
raicar consists s formulsted. This model is cspsble of
de‘ermining the extent of crushing and/or override sutftered
by the individual cars i1n the consists, sy well s the ime
“istores of displecement, velocity, and acceleration in both
tie longitudingl and vertical directions. Methods are devel-
uped for generating the dynamic force deformation relation-
ships for structurel sub-sssemblages comprising the critical
modules of reilcers.

81549

Increased Radl Transit Vehicle Crashworthiness in
Head-on Collisions. Volume 1. Initial Impact

E.E. Hahn

IIT Res. Inst,, Chicago, IL, Rept, No, DOT-TSC-
UMTA-80-17-1, UMTAMA06002580-1, 70 pp
{June 1980}

PB80-205727

Key Words: Crashworthiness, Simulation, Collision research
(railroad), Railroad trains

A twodimensionsl snalytic simulation model of the leading
cars of two impacting transit car consists is formulated. This
model is capable of simulating the mechanics of head-on
initisl impact of two transit cars on straight level track.
The model is capable of establishing the criticel parameters
which govern whether the cars crush, override, or crush
with subsequent override. This simulation model is used to
sssess impact control devices currently in service, such as
snticlimbers, couplers, and draft gear.



8133

Contributions 10 the Dynanic Analysis of Maghey
Vehicles un Flevated Guidewaye

K., Popyp

Tochnweal Uivaraty Monich, Wast Gurmmagny , Shaoob
Vits, Bull,, U.% Naval B, Latr., Proc,, No, LU Pt 4,
P 39 01 (Sept 1980) 11 tigs, 3 tablus, b2 refx

Koy Words Ground elfect machines, Magnetic sumension
techniques, Periodic response

Feedback control methods for the dynamic s.alysis of
Maglev vehicies moving on flexible guideways ere reviewed,
From models tor the vehicle, suspension and guideway, the
mathematical opendoop description 18 obtained systemati-
cally. The reswit is 8 high order linear state equetion with
periodic timewarying coetficients and jumping states,

81.531

Pickup and Van Side Structure Baseline Asseamment.
Test No. 4, Vehicle-to-Vehicle 60 Degree Right Side
Impact

M. Pozz

Dynamic Science, Inc,, Phoenix, AZ, Rept, No,
305380080, DOT-HS805999, 89 pp (Mar 1980)
PB80-204951

Key Words: Collision research (sutomotive)

A test was performed to provide baseline detas fur an un-
moditied pickup truck when involved in a 60 degree right
side vehicle4ovehicle impact crash.

SHIPS

81.552

Whipping Anaysis Techniques for Ships and Sub-
marines

K.A. Bannister

Naval Surface Weapons Ctr,, White OQak, Silver Spring,
MD 20910, Shock Vib, Bull., U.S, Naval Res. Lab.,
Proc., No, 50, P1. 3, pp 8398 (Sept 1980) 11 figs,
2 tables, 24 refs

Key Words: Ships, Submarines, Interaction: structure{luid,
Underwater explosions, Explosion effects

An unportant snd ditticult enample of tiuid structure inter
action s the whipping ol shigpe and sbimarines ¢ jsed by an
underwalsr saplosion, Models of whipping mutt treet struc:
tursl response, explosion bubble hydrodynamics, snd Huld-
ructure interection, The eaisting models snd their computa:
tional reslizations ere reviewed, end illustistive calculations
s given un, for example, predict ons of the itrong influence
of sutwnergence depth,

AIRCRAFT
(Al s Nos, 569, 668, 650, 704, 100)

81353

Reduction of Helicopter Vibration Through Control
of Hub-lmpedance

S.P. Viswanathan and AW, Myers

Bell Heliwopter Textron, Ft, Worth, 1X, J, Amer,
Helicopter Sut_z‘i (4), pp 3-12 (Oct 1980) 10 figs,
1 table, 15 rets

Key Words: Helicoptur vibration, Vibration control

A simple pylon support system is described thet results in
low cabin vibrations st sil airspeeds, Devices that reduce
vibration are divided into five categories, and it is shown
that their characteristics in all these five categories have 10
be considered In arriving at sn optimum solution for heli-
copter vibration control.

81554

Vibration Analysis of a Helicopter Plus an Externally-
Attached Structure

D.J. Ewins, JM.M, Silva, and G, Maleci

Imperial College of Science and Tech,, London, UK,
Shock Vib. Bull,, U.S. Naval Res, Lab,, Proc., No. 50,
Pt. 2, pp 155-171 (Sept 1980) 18 figs, 6 refs

Key Words: Helicopters, Wing stores, Forced vibration,
Vibration response, Mathematical models

A vibration snalysis is made of a complex structure com-
prising 8 helicopter airfr sme, external carrier platform snd
8 store, in order to construct » mathematicsl model for use
in @ design optimization exercise. The model formed is besed
on impedance coupling of component substructures, using
experimentsilly derived modal dats for the airframe and store,
and a finite-element theoreticel model of the carrier,
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81333

Influence of Propelier Dedgn Parasmetors on Far-Field
Harmonie Nolse in Forward Flight

0.4, Hanson

Hamilton Standard Div,, United Technologies Corp,,
Windsor Locks, CT, AIAA U, 18 (1), pp 1313
1319 (Nov 1980) 1 tigs J refs

Key Words Propellers, Geomctric effects, Noise generstion

A theory for harmonic noies radiation is studied lor geners!
guidance 10 the designer and s applied ‘0 some propelier
noles problems of current interest. Only the linesr sources
ore studied in detall, The frequency domain results wierity
the role of acoustic noncompeciness (nolse cancellstion due
to finite chord and spen effects). Nondimensional perem-
oters arising from the analysis give design guidence by show:
ing the potential for noise reduction due to changes in sirfoil
ssction end bisde sweep, twist, and taper & functions of
opersting conditions,

81336

Evaluation of Airborme Laser Bean Jitter Using
Structural Dynamics Computer Codes and Control
System Simulations

C.L. Budde, P.H, Merritt, and C.D, Johnson

Air Force Weapons Lab,, Kirtland AFB, NM, Shock
Vib. Bull., U.S. Naval Res. Lab., Proc., No, 50, Pt, 3,
pp 179-187 (Sept 1980) 15 tigs, 2 tables, 4 refs

Key Words: Airbome equipment responss, Vibration re-
sponse, Finite element technique, NASTRAN (computer
programs), Frequency domain method

Beam stabilization for the Alrborne Laser Laborstory (ALL)
is accomplished by inertislly stabilizing an snnuler reference
mirror sttached to the beam expending telescope on the
Alrborne Pointing and Tracking System (APT). The analysis
documaents the caiculstion of the residual beem jitter due to
vibrations of the ALL and requires the use of the NASTRAN
finite element computer code to determine the motion of the
verious opticsl elements in the beam expending telescops.
These motions sre then combined in an snelyticel expression
to caicuiste the optical psth motion for both the high energy
leser and auto elignment besms.

MISSILES AND SPACECRAFT
{Also see Nos, 576)

813857

Analysis and Design of the Shuttle Remote Manipula-
tor System Mechanical Arm for Launch Dynamic En-
vironment

50

DM, Gossain, [, Quittner, and 5.5, Sachdey

Spat Aotuspawe Ltd,, Toramta, Canada, Shock Vib,
Hull,, U.S, Naval Hes, Lats,, Proc,, No, L0, Pt, 3,
pp 125140 (Sopt 1980), 11 higs, 6 tables, 10 refs

Key Words. Spaceciaft components, Space shutties, Launch-
ing reeponse

An overview i presentied of the design snd snalysis studies
undertaken for the stowed Manipulator Arm, the problems
ancountered snd their solutions,

81338

Structurdl Dynamic (haracteristics of the Space
Shuttle Reaction Control Thrusten

G.L. Schachne and J.H, Schmidt

The Marquardt Co,, Van Nuys, CA, Shock Vib,
Bull., U,S. Naval Res, Lab,, Proc,, No, 50, Pt, 3,
pp 151.161 (Sept 1980) 16 figs, 6 tables, 2 refs

Key Words: Spacecraft components, Space shuttie, Mode
shapes, Nstursl frequencies, Damping velues, Random
vibration, Finite element technique

Seversl configurations of the reaction control thrusters for
the spece shuttie orbiter were structurslly anslyzed using
tinite element models. Accelerstion responses and frequen-
cies from these snalyses were compared with those recorded
during rendom vibration tests. Verious methods for deter-
mining structursl demping werc considered, The resulting
snalyticsl dynamic charecterization of the structure led to
successfully designed and qualified thrusters.

81559

Single-Point Random and Multi-Shaker Sine Space-
craft Modal Testing

M. Ferrante, C.V, Stahle, and D.G. Breskman

General Electric Co,, Space Div,, King of Prussia,
PA, Shock Vib, Bull,, U,S, Naval Res, Lab,, Proc,,
No, 50, Pt, 2, pp 191-198 (Sept 1980), 12 figs,
1 table, 7 refs

Key Words: Spacecraft, Launching response, Dynsmic
tests, Testing techniques

The modsl test of the launch configuration of the DSC-iil
spacecraft which consists of s tendem spacecreft configurs-
tion with a8 DSCS-1l stop s DSCS-II is described, Single-
point random was used as the basic test technique, and a new
multiehsker sine testing technique was used to velidste it
by messuring selected mtdes.



81360

Modification of Plight Vehicle Vibration Modes 0
Account for Design Changes

C.W. Coelu and MK, White

Lockhowd Missiles ond Specy Co,, Sunnyvals, CA,
Shock Vib, Bull,, U.S, Naval Hes, Lab,, Proc,, No, 0,
P1. 3, pp 163-177 (Sept 1080), 6 tigs, 4 1abiles

Key Words Spacecraft, Flight vehicles, Mode modification
method, Mass coetficients, Stitfness coetficients

A method of incorporeting spacecraft structural changes by
moditying existing flight vehicle modes is presented, The
maethod is applicable for srbitrary changss of mass, stitiness,
and structural configurstion in 8 limited sres of the vehicle.

81361

Vibration Enviroament of the Space Shuttle Solid
Rocket Booster Motor During Static Tests

D.R. Mason ar.d M A, Behring

Thiokol Corp./Wasatch Div,, P,O, Box 524, Brigham
City, UT 84302, Shock Vib. Bull., U.S. Naval Res,
Lab., Proc., No. 50, Pt. 2, pp 241245 (Sept 1980}
8 tigs, 1 . ble, 5 rets

Key Words: Boostsr rockets, Solid propellant rocket engines,
Spacecreft components, Spece shutties, Self-excited vibrs-
tion, Vibration messurement

During motor deveiopment, four space shuttie booster solid
rocket motors were static tested. On these motor tests, the
seifinduced vibration environment was monitored st numer-
ous locations on the motor. The results of this vibration
environment survey sre summarized and compered to flight
criteris established by NASA for locstions on the motor.

81562

Low Frequency Structural Dynamics of the Space
Shuttle Solid Rocket Booster Motor During Static
Tests

M.A, Behring and D.R. Mason

Thioko! Corp.Masatch Div,, Brigham City, UT
84302, Shock Vib, Bull,, U.S. Naval Res. Lab., Proc.,
No. 50, Pt. 2, pp 235-239 (Sept 1980) 11 figs, 1
table, 3 refs

Key Words: Booster rockets, Soiid propeilant rocket engines,
Spacecraft components, Space shutties, Oscillation, Low

frequencies

Low frequency oscillastions in measured thrust have oocurred
during static testing of the spece shuttle solid rocket booster
motor. These measured thrust oscilietions are believed to be
sssociated with oscillations in chamber pressure, but e
much lsrgur then cen be directly atiributed 1o observed
pressure oscilletions from » ballistic consideration only, This
paper describes the development of a mathematical model
simulating the motor in the test stand end describes snalyt-
col studies into the effects of small amplitude, chamber
prossure oclilations on messured thrust,

81-363

Predicting the Motion of Flyer Plates Drive by
Light-Initiated Explosive for Impulse Loading Experi-
ments

R.A, Bunham

Explosives Testing Div, 15633, Sandia Labs,, Albu
querque, NM 87185, Shock Vib, Bull,, U.S, Naval
Res. Lab,, Proc,, No, 50, Pt, 4, pp 191-198 (Sept
1980) 10 figs, 12 refs

Key Words: Plates, Reentry vehicies, impact response (me-
chenical), Explosives

The pomibility of using lightdnitisted high explosive to
sccelerste thin fiyer plates to high velocities for impulse
loeding which msy produce both materisl and structursl
response is explored, A simplified model of the exp'osive
multipoint detonation snd expeansion process is developed
which leads to 8 calculstion of the motion of the fiyer
plate. Comperisons sre made between caiculstions and
messurements from ¢xperiments.

81.564

An Experimental Investigation of Noise Attenuating
Techniques for Space-Shuttie Canisters

L. Mirandy, F. On, and J, Scott

General Electric Co., Space Div,, P.O. Box 85595,
Philadelphia, PA, Shock Vib, Bull,, U.S, Naval Res,
Lab,, Proc., No, 50, Pt. 4, pp 7789 (Sept 1980)
19 figs, 1 table, 5 refs

Key Words: Space shutties, Noise reduction

A model of the spece shuttie thermal cenister hes been
scoustically tested to determine the smount of noise at-
tenustion which could be derived using e simple, singlewasll
canister construction having rectanguler shape. Acoustic
testing wes performed on the besic canister and with the
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following noise ettenuating design modifizations. an interior
baftle, with verying Jegrees of absorplive materisl covering
on the interior wrfeces, end with constreineddayer visco-
slastic damping strips bonded 10 the canister exterior,

81.563

Elinination of s Discrete Frequency Acoustical
Phenomenon Associated with the Space Shuttle Main
Engine Oxidizer Valve-Duct System

L.A, Schutzennoter, JH, Junes, KL, Jewell, and RS,
Ryan

NASA/George C, Marshall Space £ hght Ctr,, Marshall
Space Flight Ctr,, AL 35812, Shack Vib, Bull,, U.S,
Naval Hes, Lab,, Proc,, No, S0, Pt 2, pp 24725
(Sept 1980) 10 tigs, 2 rets

Key Words: Spece shuttles, Ducts, Acoustic properties

in the dewsiopment of the space shuttia :nain engines, various
unpredictable dynamicsl phenomens were experienced which
have resulted in engine shutdown or fallures; e g., fires, One
such dynamicel phenomenon consisted of an ascoustical
buzz et 7200 Hz in the vicinity of the main oxidizer vaive.
The method of isolating the buzz phenomenon, identitying
the mechsnism, end developing 8 fix to eliminate the buzz
Is presented together with supporting dats.

81-366

Some Space Shutte Tile/Strain-lsolatorPsd Sinu-
soidal Vibration Tests

R, Miserentino, L.D. Pinson, and S A, Leadbetter
NASA Langley Res, Ctr,, Hampton, VA, Rept, No,
NASA-TM81853, 27 pp (July 1980)

NB0-29766

Key Words: Space shutties, Spacecraft components, Isolators,
Vibration tests

Vibration tests were performed on the tile/straindsolator-
pad system used 8¢ thermal protection for the space shuttie
orbiter. Experimental data on normasl and in plane vibration
response snd demping properties sre prescnted.

81367

Shock Induced in Missiles During Truck Transport
D.B. Meeker and J.A, Sears

Pacitic Missile Test Ctr,, Point Mugu, LA, Shork Vib,

52

Bull,, U%, Naval Hos, Lab,, Proc, No, L0, Pt 2, pp
104120 (Sept 19800 10 figs, 4 tatiles, 2 rels

Key Words Missiles, Transportation effects

The response of three different types of missiles during
four truck trips was messured, The shock response pesks
were found to have an exponentisl distribution in ampli-
tude. The spectrum of the shocks was defined in terms of
the level which is excesded at 8 given rate,

BIOLOGICAL SYSTEMS

HUMAN
{Also soe Nos, 537, 689)

81.568

The Effect of 3.25 Hz Vibration on the Legibility
of Numeric Light Emitting Diode Displays

M.L, Johnston and J,H, Wharf

Royal Aircraft Establishinent, Farnborough, UK,
In  AGAR{D HighSpecd, Low-Level Flight, 9 pp
(Mar 1980)

N80-30003

Key Words: Vibration excitation, Human response

The effects of 3-25 Hz sinusoidal vibration st an rms sccel-
eration level of 25 m/s2 in both the vertical snd lateral
sxes on the performance of » reading task are described.
The task was to read sloud numeric charecters presented on
a yellow high luminance light emitting diode display which
was designed for the military cockpit,

81569

The Effects of Aircraft Vibration on Vision

G.R. Barnes

Royal Air Force Inst, of Aviation Medicine, Farn-
borough, UK, in: AGARD HighSpeed, Low-Level
Flight, 11 pp (Mar 1980}

N80-30002

Key Words: Aircraft vibration, Humean response

Movements of the head resulting from sircraft vibretion
were investigsted in terms of their effects on visual perfor-
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munce, Mejor emphasis was placed on the limitations in the
response of the pursuit reflex and the vestibulo oculer reflex,

81570

Head Movements Induced by Vertical Vibrations

L. Vogt, L, Schwartz, and H, Mertens

Inst, 1. Flugmedizin, Deutsche Forschungs- und Ver-
suchsanstalt {, Luft- und Raumitahrt, Bonn, W, Ger-
many, In. AGARD HighSpeed, Low Level Flight,
14 pp (Mar 1980)

N80-30000

Key Words: Vibration excitation, Humen response

Eleven subjects were vibrated on s shakedsble in the fre-
quency range of 2 Hz 10 19 Hz 10 assess the compilex head
motion induced by z-exis mechanical vibration. Acceleration
smplitude was sinusoidel and held constent st 036 g (rms).
The results are given a¢ different transmissibility curves for
verticel end horizontal head motion.

ANIMAL

813571

Shock and Vibration Environment in a Livestock
Trailer

M.T. Turczyn, D.G. Stevens, and T .H, Camp

U.S. Dept, of Agriculture, Beltsville, MD, Shock
Vib. 8ull,, U.S. Naval Res, Lab,, Proc,, No, %0, Pt, 2,
pp 91-101 (Sept 1980) 5 figs, 4 tables, 12 refs

Key Words: Animal response, Transportation effects

Messurements indicate that the intensity of the shock and
vibrationsl inputs to cattie being transported by livestock
treiler are dependent upon tire pressure, load weight, and
position within the trailer. Cattle positioned st the resr of
the trailer will experience the highest shock and vibrational
smplitudes.

MECHANICAL COMPONENTS

ABSORBERS AND ISOLATORS
{Also soo No, 835)

81.5372

In-Fluid Cylindricll Beam Vibration with Multi-
Degree of Freedom Absorbers

8.k, Sandman and J.S, Gniftin

Naval Underwater Systems Ctr,, Newport, Rl 02840,
Shock Vib, Bull,, U.S. Naval Res, Lab,, Procg,, No, 90,
Pt, 3, pp 11-20 (Sept 1980) 6 tigs, 10 rets

Key Words: Vibration sbsorption (equipment}, Beams, Fluid-
induced excitation, Multidegree of treedom systems

A theoretical study of the effects of vibration absorbers
with twopoint attachments and possessing both trenslation
and rotational degrees of freedom is considered. The analysis
demonstretes the dual tuning of rocking and trensisting
sbsorber resonances to produce sttenustion of two low-order
besm mode resonences. Cantilevered and free-free hollow
Timoshenko beam configurations are utilized ss the besis
for the presentation of results.

81373

A New Method of Improving Spectra Shaping in
Reverberant Chambers

J.N, Scott and R,L. Burkhardt

NASA Goddard Space Fhght Ctr,, Greenbelt, MD
20771, Shock Vib, Bull,, U.S, Naval Res, Lab,,
Proc,, No, 50, Pt, 2, pp 207-215 (Sept 1980) 13 figs,
1 table, 9 refs

Key Words: Acoustic linings, Ducts, Reverberation chambers

Tho use of acoustic suppression to line the horn duct of »
reverberant noise chamber in sn effort to enhance the spec-
trum shaping capability of the chember is studied. Construc-
tion of the liner and the evalustion of the liner to determine
its attenuation characteristics sre described.

81.574

Modeling a Temperature Sensitive Confined Cushion-
ing System

V.P, Kobler, R .M, Wyskida, and J,D, Johannes
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U.S. Army Missilv Command, Huntsville, AL 3L800,
Shock Vib, Bull,, U.S, Naval Res, Lab,, Proc,, No, b0,
Pt 4, pp 25H-33 (Sopt 1980) 7 tigs, 8 tables, 10 rets

Key Words: Pechaging materisls, Impact response (mecheni-
cal), Drop tests

This peper reports on the modeling of the impaect response
for the Minicel cushioning materisl in the confined state.
This objective was satistied through the development of an
experimental drop test design, conducting an extensive drop
test progrem, end then modeling the resultant test dats. A
genersl mathematicel model for a confined cushioning system
and 8 general mathematical model for the exterior container
which surrounds the confined corner void configured cush-
ions are presented,

81375

How to Make an Air Shock Absorber

L.M. Polent,

Plant Engr,, 34 (23), pp 129-132 (Nov 13, 1980)
2 figs -

Key Words: Shock sbesorbers

The air shock absorber kickback mey be prevented by
sliowing the pressurized air to lesk out at 8 controlied rate
through the siots in the cylinder as the piston is driven beck.
A method for the calculstion of the dimensions of the piston,
cylinder and the orifices for such @ shock sbsorber is pre-
sented and illustrated by sn example.

81376

Preliminary Hardness Evalustion Procedure for
ldentifying Shock Isolation Requirements

R.J. Bradshaw and P.N. Sonnenburg

U.S. Army Engineer Div., Huntsville, Huntsville, AL,
Shock Vib. Bull., U.S. Naval Res. Lab,, Proc,, No, 50,
Pt. 4, pp 3557 {Sept 1980) 8 tigs, 59 refs

Key Words: Shock isolstion, Herdened installstions, Missiles,
Shock tests, Dets processing

A procedure based on past test experience that can be used
during the early design phase to identify shock isolstion
requirements is presented. It is besed on the shock test
results for the equipment instelled in the SAFEGUARD
Beliistic Missile Defense System. These shock tests cover
over 300 commercisl items of equipment found in mecheni-

cal and electrical systems, The procedure is written 1o and for
designen of future lsndbased hardened facilities (nuclesr
or non-nuclesr) thet use commaercial squipment for which no
fragility data exists.

81377

Agricultural Tractor Chassis Suspension System for
Improved Ride Comfort

PW, Claar, I, F, Buchele, SJ, Marley, and PN, Sheth
lowa State Univ,, SAL Papur No, 801020, 36 pp, 32
figs, 4 tables, 21 refs

Key Words: Agriculturel machinery, Tractors, Suspension
systems (vehicies)

An exploretory concept for 8 chassis suspension system for
improving the operstor ride comfort of sn agricultural tractor
is presentsd, The criteria and concepts incorporated into the
design of 8 hybrid leading and treiling srm chassis suspension
system are described. Evelustion of this suspension system
and its perameters are discussed by simulsting nine different
tractor and nine different tractorplow models, derived from
the various combination of suspension configurations end
operator cab locstions. A generslized mechanical system
simulstion program is utilized to predict the dynamic linesr
transfer function behavior of each vehicie model,

TIRES AND WHEELS

81378

Optimizing Tire/Vehicle Relationships for Best Field
Performance

F.C.Hausz and H, Akins

Firestone Tire & Rubber Co,, SAE Paper No, 801021,
16 pp, 14 figs, 2 refs

Key Words: Interaction: vehicle-tire, Tractors, Agricultursl
machinery

Traction performance testing is conducted comparing various
tire combinations on a large two-wheel drive farm tractor.
The testing compares different size tires and dual spplications
of biss ply tires. A direct comparison between radisl and
bies ply tires in the same size Is given, Additional testing Is
performed to detsrmine fuel efficiency comparisons of the
radisl ply tire versus the biss ply tire.




BLADES
(Alsw wu No, H24)

81.379

Vibrations of a Compremor Blade with ¥
Root

D.1.G. Jones

At Force Wrnight Aeronasutical Labs,, Wright Patter-
son AFB, OH, Rept, No, AFWAL-THH804003, 144
pp (Apr 1980)

Al-A0B6 8H2/1

at the

Key Words: Blades, Compressor blades, Turbine blades, 8lip
smplitude

A simple discrete analyticsl modet is developed to represent
the vibration response behavior of a jet engine compressor
or turbine blade, primarily in the fundemental mode, sllow-
ing for slip at 1he root The anslysis is compered with experi-
ment, snd ag.eer: ¢t is found to be satisfactory, indicsting
thet some of the phenomenas invoived cen be modeled in o
simple way .

BEARINGS
(Also see Nos. 493,489, 506, 507, 508)

813580

Review of Anmalyticd Methods in Rotor-Bearing
Dynamics

JW, Lund

Dept. of Machine Des,, Bidg. 403, The Technical
Univ. of Denmark, DK-2800 Lyngby, Denmark,
Tribology Intl., 13 (5), pp 233-236 (Oct 19+0) 1 fig,
11 refs -

F.ey Words: Bearings, Rotor-beering systems, Fluid{ilm beer-
ings, Damping

In the analysis of rotor dynamics the influence of fiuid fitm
besrings often plays s decisive role. The besarings provide the
major source of damping, thereby controlling the pesk smpli-
tude response, and their stiffness properties stfect the criticel
speeds and the stability of the rotor.

81.581
Stability of Profile Bore Bearings: Influence of B~ar.
ing Type Selcction

DK, Garner, CS, Low, and B A, Martin

Hos, and Dev, Organisation, The Glacisr Metal Co,
Ltd,, Alperton, Wembley, Middiessx HAO THD, UK,
Tnibology Intl, 13 (b), pp 204.210 (Oct 1980) 9
tigs, 1 tably, 4 rofs

Koy Words: Bearings, Fluid film beasrings, Rotors (machine
slemaents)

Fluid tilm bearings play an important part in determining end
controlling the vibrations of a rotor system. Under certain
conditions, however, the bearings cen effectively cause vibre-
tions. Information is presented on the resistance of severs
common bearing types to selfexcited whirl, snd on the
dynamic coefficients of the oll film which infiuence the
rotor system, Cartain simplitying sssumptions sre necesssry
in producing generslized information, but the dsts sllow
reslistic besring seiections 10 be made.

81.582

Bearsing Failure Case History

J.l, Taylor

Gardinier, Inc,, P,O. Box 3269, Tampa, FL, Proc,
Machinery Vibration Monijtoring and Analysis semi-
nar, Apr 8-10, 1980, New O:leans, LA, pp 157-161,
5 tigs

Sponsored by Vibration Institute, Clarendon Hulls, IL

Key Words: Bearings, Feilure snalysis, Pumps

A caee history of a besring fellure is presented. It containe
the dsta when the bearing defects were first identified
through failure or removal from the equipment. Techniques
used to predict the life spen of s defective beering are dis-
cuseed.

813583

Nutating Thrust Bearings for Oscillatory Applications
G .M. Blair

Rollway Bearing Div,, P.O. Box 4827, Syracuse, NY
13221, Proc,, National Cont, on Power Transmn,,
Oct 1980, Cleveland, OH, pp 167-168, 1 fig

Koy Words: Bearings, Thrust besrings, Vibratory tools

The nutsting cylindrical roller thrust bearing is designed for
use in oscillsting spplications under normal losds. The
design provides for 8 controlled precession of the roller
sssembly during the oscillstory duty cycle which preciudes
fretting demage snd wear ceused by continuous loading of
localized aress.
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81.384

The Role of Oid-Film Beariigs in Promoting Shalt
Instability and the Rewsedial E(fect of Damping

H, Holmes

School of Engry, snd Appl, Sances, Utiv, 0f Susssa,
t abmer, Brghton, Suswa, UK, Tnbology Int,, 1 5]
(L), ppr 243 248 (Ot 1080) 11 tigs, / 1oty

Key Words. Bearings, Oil whirl phenomeng, Damping effects

Oil-whirl instability is examined in the context of rigid snd
flexible rotor systems and the um of external demping to
militate against such instability is discussed.

81383

The Effect of Grooving and Bore Shape on the
Stability of Journal Bearings

M. Akkok ond C.MMC, L ttles

Imperial College ot Suence and Tech,, Lundon SW/
28X, UK, ASLL, Trans, 23 (4), pp 431 441 (Ot
1980) 12 tigs, 24 refs

Key Words: Bearings, Journal besrings, Dynamic stability

The stability threshoids of four basic ‘oumdoboumq types
sre found. Incressing groove size (up 10 90 ) is found to
exert 8 strong destabilizing etfect. Incressing sspect rstio
{L/D) siso has s destabilizing effect. The stability of esch
type was found to improve progressively with preload.

81.586

Stiffwess and Damping Coefficients for Finite Length
Step Journal Bearings

J.C. Nicholas, P.E. Allaire, and D.W. Lew:s
Ingersoll-Rand Co., Phillipsburg, NJ 08865, ASLE,
Trans,, 23 (4), pp 353-362 (Oct 1980) 15 tigs, 8
tables, 15 refs

Key Words: Bearings, Journal bearings, Stiffness coefticients,
Damping costticients

Stiftness, demping and rigid rotor stability curves are pre-
sented for 13, tinitestep (pressure dem), journsl bearings of
differsnt geometries. Step inertia effects sre neglected, but
the axial and circumfsrential effects of turbulence over the
entire bearing surface are included. Experimental resuits sre
compered t0 8 theoretical stablility analysis for # singlemass,
flexible rotor. Good correlation is obtained between the pre-

dicted theomticel stebility threshold sweed snd the eaperi-
mental thisshold speed 101 three test cases.

81.587

An Andysis of the Effect of Journd Bearings with
Helical Grooves on the Stability of a Vertically
Mounted Canned Motor Pump

AV, Huddy

Inst, ot Trbology, Dopt, of Mech, E ngry,, The Univ,
of Leeds, Leeds LSY? 91, UK Tnbology Intl,, 13
(YD), pi 237241 (Ot 1980) 4 figs, 2 tables, B rels

Key Words. Bearings, Journal bearings, Rotor-besring sys-
tems, Pumps

An anslysis of a vibration problem encountered on » verti-
cally mounted, canned motor pump is describe 1. Details
are given of the flush water lubrication system and the two
leminated pt resin journal besrings with helical grooves. The
vibrationsl behavior is described and sttributed to besring
instability, A stability snalysis based upon a finite element
mode! of the rotor and finite difference solution 1o the besr-
ing equations is discussed.

81.588

Influence of Misalignment of Support Joumal Bear.
ings on Stability of a Multi-Rotor System

Y. Horiang R, Uematsu

Dept, of Mech, tngrg,, Univ, of Tokyo, Bunkyo-ku,
Tokyo, 113, Japan, Trbology Int,, 13 (b}, pp 249
252 (01 1980) 6 figs, 1 1abie, 4 rets

Key Words: Bearings, Journsl bearings, Rotor-bearing sys-
tems, Alignment

For simplicity, two rotor, four bearing systems are con-
sidered. From numerical anslysis of typical examples, it is
deduced that when the two rotors are the same, the best
stability is obtsined for zeromisslignment; in cases where
they are ditferent, the best stability results from, in genersl,
8 certain amoumt of misalignment. In the latter cese, 8
suitable intentionsl misslignment can be useful for better
stability. Quasi catenary slignment is sssumed.

81389
Stability and Rotordynamics for Gas Lubricated

Bearings



M, Marsh

Dupt, of | ogrg, Suence, Dutham Umv,, South Hoad,
Dutham DHY SLE YK, Tabology intl, 13 (B), pp
219 221 (Ot 1980) 3 tigs, 8 ety

Key Words Rotor-bearing systems, Bearings, Gas bearings,
Whirling

Recent rosearch on rotorbearing dynamics with gas lubri-
cated bearings 18 reviewed. The behavior of & flexibly mount-
od bearing system is described and a detailed investigation
haes been made of whirl onset and whirl cessation,

81390

Dynamic Behavior of Aervstatic Rectangular Thrust
Bearings

A.K, Mishrg

Dept. ot Mech, Engrg., Regional kngrg, Coflege,
Rourkela 769008, Indian, Wear, 63 (2), pp 219-
229 (June 1980) 9 tiygs, b refs

Koy Words: Bearings, Thrust bearings, Stiffness coetticients,
Demping coefficients

A theorsticsl study to determine the dynamic stiffness and
damping characteristics ol an ssrostatic rectangular thrust
bearing is presented. The governing nondinear partial dif-
terential equation of film pressure is linesrized using a8
firstorder perturbstion method. The perturbed equstions
are solved numerically to determine the dynamic load, which
in turn gives the stiffness and demping characteristics. The
effect of varnious parametsrs on stiffness and damping 1s also
investigated.

81.591

Pump Bearings: Some Design Considerations

A B. Duncan

Large Pumps Dept,, Wenr Pumps Ltd,, Cathcart
Works, Glasgow G44 4t X, UK, Tribology Inti., 13
(9), pp 253 (Oct 1980) 4 figs

Key Words: Pumps, Bearings, Design techniques

Recently more sttention has been given to selecting optimum
besring types and determining the required characteristics
for pump spolications. The trend has been to generste higher
heads per stage from higher operating speeds for economic
ressons and because of the greater relisbility schievable with
fewer stages associsted with shorter bearing centers and 8

stift shaft design concept. Availability of computer evelus-
tion of multibesring pump rotor criticel speeds prompted
research on the stitffness snd damping characteristics of the
hydrostatic bewings lormed by pump internsl clesrences
a8 well as on the characteristics of the hydrodynamic journal
bestings proper,

GEARS

{Sov No, H20)

COUPLINGS

{Also s No, 510)

81.592

Estimation of Durability for Corrugated Slip Cou-
plings

R. Kagan and V, Kagan

Mathernatical Models and Algorithins in  Applied
Mechanics Problems {Taikomosios mechanikos u/-
daviniy matematiniai modeliai ir algoritmai), Collec-
tion ot Papers in Mechanics, No, 19, Ministry ot
Higher kducation of Lithuanian SSR and Vilnius
Civil Engrg, tnst, Vilnius, Lithuanian SSR, ¢ 1979,
pp 9196, 2 figs, 6 refs

(In Russian, summaries in Lithuanian and English)

Key Words: Couplings, Cyclic loading

The paper considers problems of stressstrained corrugsted
ship couplings. A method for the estimation of the cyclic
strength of IBHXTI-O ste | slip coupling is presented.

81393
Compensating Characteristics of Elastic-Dynamic
Couplings Based on Spring Rings

A.-P. Kavolelis and J, Jurevicius

Dynamics and Strength of Structures (Konstrukciju
dinamika ir atsparumas), Collection of Papers in
Mechanics, No, 21, Ministry of Higher Education of
Lithuanian SSR and Vilnius Civil Engrg, Inst, Vilnius,
Lithuanian SSR, ¢ 1980, pp 8388, 4 figs, 4 refs

{In Russian, summaries in Lithuanian and English)

Key Words: Couplings, Springs (efastic), Rings

Compensating characteristics of an elastic coupling sre deter-
mined by the quantity of sdditionsl support compression at
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radial, angular and axial misalignment of the joining shefts or
by three stiftness components. In the given case every kind of
stiftness is considered to consist of two components. elestic
recovering forces, end oentrifugsl forces of the revolving
mass. The radial stiffness component of the elastic forces
is dewrmined by expressing potential 1nergy of rings end the
deformation component is expressed by fictitious forces
and the coetticients of influence and by stifiness coefficients,

81594

The Study of Complex Vibrations of Spring Rings of
Special Couplings

AP, Kavulelis

Dynamics and Strength of Structures {Konstruk cyu
dinamika i atsparumas), Collection of Papurs an
Mechanics, No, 21, Ministry of Hgher Lducation ot
Lithuanian SSR and Vilnius Civil Engrg, Inst, Vilnius,
Lithuanian SSR, ¢ 1980, pp 5762, 2 figs, 3 rels
(In Russian, summaries in Lithuanian and English)

Key Words: Couplings, Ring springs

Ring vibretions of annuler resilient centritugel couplings
excited by high frequencies ere investigsted. Bending mo-
ments, normal (tensile or compmusive) losdings, the fieids of
centrifugel forces and concrete fastenings of ring section
ends ere cos sidered. Netursl frequencies, mode shapes, snd
paramaetric resonance zones of ring sections sre calculsted.
Some simpl.fied expressions for natursl frequencies for more
compiicets ! cases sre obtained.

81393

Evalustion of Vibrolnslsting Effccts in Resilient
Ceatrifugal Couplings by the Dynamic Identification
of Semi-Couplings

A.-P, Kavolelis, V. Kaminskas, R, Pupeikis, and L,
Zubavicius

Dynamics and Strength of Structures (Konstrukciju
dinamika ir atsparumas), Collection of Papers in
Mechanics, No. 21, Ministry of Higher Education
of Lithuanian SSR and Vilnius Civil Engrg. Inst,
Vilnius, Lithuanian SSR, ¢ 1980, pp 4051, 4 figs,
8 refs

(In Russian, cummaries in Lithuanian and E nglish)

Key Words: Perametsr identificstion technique, Couplings

Experimental perameter estimation of specific coupling units
is considered. Initisl dets are gained from the dynamic signals

of the leading and resr parts of the coupling, under s given
rotation vibretion level, The signals are discretized and
interpreted s implementations of random signals, and their
wectrel correlation snalysis is performed. The emplitude-
frequency paematsrs ie estimated by means of paremetsr
identification,

81-396

The Use of Diaphragn Couplings in Turbomachinery
C.8. Gibbons

Electrical & Flud Power Div,, The Bendix Corp,,
Utica, NY, Proc, Machinery Vibration Monitoring and
Analysis suminar, Apr 8-10, 1980, New Orleans, LA,
pp 99-116, 16 figs

Spounsored by Vibration Institute, Clarendon Halls, 1L

Key Words: Couplings, Disphragm couplings, Turbomachine-
ry, Alignment, Balencing techniques, Natursl frequencies

The historical deveiopment of shaft couplings with emphasis
on the disphragm coupling is reviewed. Stresses in couplings
due 10 misalignment ere #iso reviewed. Finally the sspects of
balencing and sxisl, torsional, snd Iaterst naturel frequencies
important to system design are discussed. Examples of
diaphragm coupling installstions ar+ included.

FASTENERS

81.397

Dynamic Fail-Safe Behaviour of Steel Skeleton Struc-
tures Having Bolted Connections

U.A. Githammar

Swedish Council for Bidg, Res,, Stockholm, Sweden,
Rept, No, D13 1980, ISBN-91-640-3215-6, 80 pp
(1980)

PB80-200769

Key Words: Joints (junctions), Steel, Catensries, Failure
snalysis

The dynamic behavior of steel skeleton structures in the
srea of primiry demage is evelueted, taking into eccount
the real properties of different beam-tocolumn connections
under catensry ection, The dynamic demage endurance
capacity of ususl steel structures is studied. The dynamic
analyses sre verified by experiments.



81.398

Dynamic Loading of Metal Riveted Joints

H.L. Swrskowsks, CA, Hoss, J, Hoover, and W.S,
Strick land

Dept. of Engrg, Scivnces, Umiv, of Flonda, Gaines-
ally, FL 32611, Shock Vib, Bull,, U.S, Navisl Res,
Lab., Proc,, No, Y0, Pt 4, pp 159-174 (Sept 1980)
11 figs, 3 tables, 7 1o1s

Key Words: Joints (junctions), Dy namic tests

Results of a series of tests to determine the effects of dynam-
ic loading on riveted joints of thin metsl structures are pre-
ented. Dynamic tests were performed on strain gege instru-
mented tensile specimens with a precut central hole to
determine the effect of stress concentretions. Dynamic tests
were also conducted on rivetad tensile specimens of verious
types. Comparison of the results of the dynamic tensile test
data with results of blest loaded riveted panels showed very
good qualitative sgreement,

81.599

On Methods of Screw Threads for Estimation of
Couplings Under Cyclic Loading

V. Kagan, M..K, Leonavicius, and A, Krenevicius
Mathernatical Models and Algonthms in Applied
Mechanics Problems (Taikomosios mechanikos uz-
daviniu maternatiniai modeliai ir algoritmai), Collec-
tion of Papers in Mechanics, No, 19, Ministry of
rHigher Education of Lithuanian SSR and Vilnws
Civil Engrg. Inst, Viinius, Lithuanian SSR, ¢ 1979,
pp 7383, 1 tig, 10 refs

{In Russian, summaries in Lithuanian and English)

Key Words: Screws, Couplings, Cyclic ioeding, Fatigue life

Methods for the computation of the endurance of screw
threads under mechanicsl cyclic losding are presented. The
endurance is frequency dependent; however, low-frequency
fatigue is not yet sdequately investigsted sxperimentsily.

81600

Estimation of Screw Threads Couplings with Regard
to Kinetics Fracture

V. Kagan and MK, Leonavicius

Mathematical Models and Algorithms in Applied
Mechanics Problems (Taikomosios mechanikos uz-

davinig matematinig modelial ir algornitima), Collec
non ot Papors in Mechanics, No, 19, Mimnstry of
Higher Lducation of Lithusmian SSKR and Vilnius
Cwvil Engrg, Inst, Vilnius, Lithuanian SSR, ¢ 1979,
pp 84-80, 2 1igs, b rols

{In Russian, summaries in Lithuanian and L nglish)

Koy Words: Screws, Fatigue lite, Low frequencies

A method for the caiculstion of the fatigue life of screw
threads under low frequency excitation is described. The
maethod is based on fracture kinetics.

LINKAG:ZS

81601

A Theory of Contact Los at Resolute Joints with
Clearance

R.S. Haines

Univ, of Newcastie-upon-Tyne, J, Mech, Engr, Sci.,
22 (3), pp 129-136 (June 1980), 5 tigs, 10 refs

Key Words: Joints (junctions), Linkages, Follower forces,
Contact vibration

Equastions sre derived thet describe the conditions st s gener-
ol idesiized revolute joint, with clesrence but with no hydro-
dynamic lubrication present. The Jquations sre governed by
three dimensioniess persmetsrs that depend on the nominsl
motion, mass distribution and influence coetficients of the
linkage in which the joint appeers, as weil as the clesrance
magnitude. A series of numerical solutions of the equations
is used to predict the conditions under which contact is lost,
leading to impacts. Results are presentad in the form of »
design chart snd implications are discusesd.

VALVES

81602
Beating Noise in Fluid Systems
Engr. Matl, Des., 24 (8), pp 44-50 (Sept 1980) 12 figs

Key Words: Pumps, Vaives, Noise reduction
Noiss generstion end reduction in pumps and velves is

discussed. The etficiency and instalistion. of seversl silencers
is reviewed.
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SEALS

81603

Testing of Turbulent Seals for Rotordyaamic Coeffi-
cienls

D.W. Childs, J.8, Dressiman, and S.8. Childs

Much, t ngryg, Dept,, Lousville Univ,, Louisville, KY
in NASA Lewis Res. Ctr, Hotordyn, Instataility
Probl, in High-Perturmance Turbomachinery, pp 121,
138 (1980}

N80-29714

Key Words: Rotors (machine eslements), Seals (stoppers),
Dynamic tests, Stifiness coetticients, Demping coetficients,
Mass coetficients

A test progrem desloped for dynamic testing of straight
ond convergent-te: ered seals, with the cepability of sepe-
retely determining both direct end croscoupled stitiness,
demping, and sdde mass coefficients is described.

81604

Evaluation of instsbility Force: of Labyrinth Seals
in Turbines or Compressors

T. Iwatsubo

Kobe Univ., Kobe, Japan, NASA Lewis Res, Ctr,
Rotordyn, Instability Probl. in HighPerformance
Turbomachinery, pp 139-167 (1980}

N80-29715

Key Words: Rotors (machine elements), Sesls (stoppers),
Turbine components, Compressors, Fluldinduced excits-
tion

The ettects of a force induced by the labyrinth sesl on the
stability of rotor systems and the factors of the sesl which
sttect the stability are investigeted.

81605

Damping in Ring Seals for Compressible Fluids

D.P. Fleming

NASA Lewis Res, Ctr,, Cleveland, OH, NASA Lewis
Res, Ctr. Rotordyn, Instability Probl, in High-Pertor-
mance Turbomachinery, pp 169-188 {1980)
NB80-29716

Koy Words Ssals (stoppers), Demping effects, Hotors {me-.
chine elements)

An analysis s presented to ceiculate damping in ring sesls
for 8 compressibie fluid, Rewlite show that demping in
tapered ring seels is less then that in straight bore ring seals
for the same minimum clesrance,

81606

Flow-Induced Spring Coefficients of Labyrinth Seals
for Application in Rotor Dynamics

H, Benckert and J, Wachter

Imsttut 1, Thormische Stroemungsimgschinen, Stutt-
gart, Univ,, Wost Germany, NASA Lewis Res, Ctr,

Rotordyn, Instabiity Probl, in High-Pertormaence
Turbomachinery, pp 189.212 (1980)
NB80-29717

Koy Words: Rotors (machine elements), Sesis (stoppers),
Fiuidinduced excitation, Spring constants, Rotors (machine
elements)

Flow induced serodynamic spring coefficients of labyrinth
seals are discussed and the restoring force in U e deflection
plane of the rotor and the lateral force acting perpendiculsrly
to it are 8iso considered, The effects of operstionsl condi-
tions on the spring cheracteristics of these components are
examined, such as differentisl pressure, speed, inlet flow
conditions, snd the geometry of the labyrinth seels.

STRUCTURAL COMPONENTS

CABLES

81607

Mooring Dynamics: Computer Models and Expen-
ments st a Sixty Foot Scale

D.B. Dillon

€G and G Washington Analytical Services Ctr,, Inc,,
Rockville, MD, Rept. No, EG/G-TR-4999-0004, 95
pp (July 1980)

AD-A086 854/7

Key Words. Moorings, Cables (ropes), Computer programs

A series of dynemic cable experiments is conducted in order
to evaluate computer modeis of cable systems used in the
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ocesn. The 1esulits of en espervnent using 80 fuol cabies
o9 COmpaind 10 two compmler simulstions in this report,

81608

Dynamics of Long Vertical Cables

b1, Woitt

Waostinghouse HE&D Cur,, Pittsbargr, PA, Shuck Vi,
Bull,, U5, Naval Hes, Lab,, Proc, No, Y0, Pt 3, 1
03 70 (Sept 1980) 7 tys, 3 rels

Key Words. Cables {ropes), Strings, Free vibrstion

Natural periods of vibration of cables sre determined from
the homogeneous solution to the equation of motion for
e flexible string {(with gravity effects) which is fixed at
both ends and stretched under applied tension. Curves
containing fundamental periods of vibration for cables of
various weights per unit length and aspplied tension condi-
tions are presented 88 8 function of cable length. Compaeri-
s0ons to the solutions of the classical vibrating string are made
10 illustrate the discrepancies that wouid occur if the messive
cables were modeled 83 the classical vibreting string.

BEAMS
{Also sew Nos, 539,572,625, 710)

81609

Dynamic Large-Displacement Analysis of Curved
Beams Involving Shear Deformation

I, Sheinman

Faculty of Civil Engrg., Technion - isreel Inst, of
Tech,, Haifa, Israel, Intl, J. Solids Struc,, 16 (11),
pp 1037-1050 (1980) 11 figs, 15 rets

Key Words: Beams, Curved beams, Shear deformation ef-
fects, Rotatory inertia effects, Geometric imperfection ef-
fects, Viscous damping

A general analyticsl and numericsl procedurs, besed on
large deflection and small rotstion, is developed for an
erbitrery plene curved beam made of linesr elastic materisl
and subjected to arbitrary dynamic loading. The equations
of motions admit shear deformation, rotary inertis, geometri-
cal initisl imperfections and viscous damping. Three numeri-
csl sxamples involving dynamic buckling sre presented snd
the intluence of shear stiffness is considered,

81610

Attenuation of Structure Borme Sound of Beasus by
lmpedances Attached to the Side (Korperachall-
damplung bei Halhen durch seitlich angebrachte
Widertande)

M, Mookl

tostitut 1, Techiusche Akastik dor TU Borlin, Acus-
tica, 45 (4), pp 201208 (Aug 1980) 4 tygs, B rofs
{1n Guriman)

Key Words Beams, Mechanical impedence, Ducts, Sound
sttenustion

By anslogy to the theory of sirborme sound attenustion in
ducts the attenuation of structure borne sound Is investi-
geted when locelly reacting mechanical impedences e
sttached to 8 bean. Calculations show some similerities with
sound attenuation in ducts. It is shown that for certain com-
plex values of the impedance a rether high attenustion cen
be achieved.

81611

Application of an ElastoPlastic Coatect Force
Principle in a Simplified Theory for a Bending Impact
of s Beam (Vercinfachie Theorie des Biegestosses auf
cinen Balhen bei elastoplastischem Kontaktkrafige-
setz)

H. Schwieger and H, Dombrowski

Fortschrift-Ber, VDI-Zeitschr,, Series 1, No, 64
(1980) 76 pp, 1 table, 27 figs, Price. 49-DM, Sum-
marized in VDI 21, 122 (15/16), p 630 {Aug 1980).
Avail VDI Vg, GinbH, Postfach 1139, 4000 Dussel-
dorf 1, Gerimany

(In German)

Key Words: Beams, | lexursl vibrastions, Impect response
(mechenical)

The dynamic responss of a transversely impected beam is
determined from the perameters of contact force laws for
selected impact combinations if the maximum losding oc-
curs in the early stages of siternating action between impact-
ing mass end the beam. A theory for this eerly stage is
presented which provides s simple calculation of the impact
force, the tensile strength ss well as deflection, teking into
account the elssto-plastic contact force (aws. The theory
uses simple ditferentisl equations of beam vibrations; ro-
tatory inertia, transverse shesr deformation snd damping are
not taken into consideration.
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CYLINDERS

8lé612

Dynamic Stability of Fibrous Composite Cylinders
Under Pulse Loading

R.J, Stuart and S, Dhatenarajan

Coullege ot Eng:g., San Diego State Umiy,, San Disgo,
CA 92182, Shock Vb, Bull,, U5, Navsl Res, Lab,,
Proc,, No, 0, Pt, 3, pp 2125 (Sept 1980) 1 1y,
8 rets

Key Words: Cylinders, Composite materials, Fiber compos-
ites, Pulee excitation

The stability of composite cylindrical shells with generel
boundery conditions subjected to pressure pulse loads is
investigsted. The governing differentisl equations of motion
of sn orthotropic cylindrical shell subjected to nommel
pressure are reduced to generelized Donnell’s cylindricel shell
theory. By neglecting higher order terms, thess equations are
turther reduced to 8 single eighth order differential equation
in termg of the redisl displacement.

PLATES
{Also e Nos. 539, 563, 625)

814613

The Improvement of Transmission-los by This
Pstes in & Certain Distance of Building-Eloments
(Die Verbesserung der Schalldammung durch Yor-
sataschalen)

W, Kuhl

Anschrift des Verfassers. Am Reisenbrook 7A,
D-2000, Hamburg 67, Acustica, 45 (4), pp 228-237
(Aug 1980) 14 tigs, 18 refs

(In German)

Key Words: Pistes, Sound transmission loss, Acoustic sbsorp-
tion, Bulldings, Noise reduction

Thin pistes in o certain distance of a thick wall or ceiling
improve their trensmissiondoes, independent of their ex-
citement by sirbome sound or structure borne sound. When
the structure-bome sound coupling of both structures is
small, the thin plate is meinly excited through the sir<cushion
between them. The improvement of transmission40es is grest-
ost when the sir space is simost filled with porous sbsorbing
materisl. At higher frequencies the improvement s limited
by the sirbome sound transmissiondoes of the thin plste.
Nevertheless it con be incressed considersbly by the demping
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of the sound propagating through the atworbing material.
1t is possible 10 calculste the oversll transmission 1088 Over
8 very broad frequency renge,

8lol4

Excitation of Vibrations and of Aerial Sound by the
Impact of & Free Turbulent Jet Perpendicularly with
an Elastic Plate (Luft- und Korpenchallerzeugung bei
senksachier Amstromung einer elastischen Platte
durch einen turbulenten Freistrahl in Luft)

W. Bohnke

Institut 1, Technische Akustik  der Techmischen
Universitat Berlin, Germany, Acustica, 45 (4), pp
282-293 (Aug 1980) 19 figs, 1/ rets

(In German)

Key Words: Pistes, Sound propagstion, Vibration response,
Turbulencs

An sluminium piate in a state of vibretion is excited by »
freejet. The vibrations sre recorded for verious relstive
distances. Major characteristics of the pressure fielid in the
neighborhood of the piste surfece are messured. From this
data it is possible sseuming thet the jet velocity and the
degree of turbulence siong the axis, in the absence of the
plste, sre equally known, to csiculste the mechanicel power
of the vibrational intensity of the serisl sound redisted by
the plate.

8146138

Application of Theory of Optimal Filteriag to Bound-
ary Problems of Dynamics of Plates

A.Wabersk i

Tech, Univ, of Ghiwice, Poland, J. Tech, Phys,, 21
(1), pp 111-124 (1980) 15 refs o

Key Words: Plstes, Vibration analysis

The vibration of thin plstes in the presence of random
disturbences is snalyzed. A filtering model is used for optimal
filtering of noise disturbing the vibration messurement of
such plates under different boundery conditions,

81616
Free Vibrations of Continuous Rectangular Plates

on Oblique Supports
R.K. Gupta




The Pepus New Guines Umiv, ot Technology, P.0,
Box 793, Loy, Papua New Guinea, intl, J, Mech, Sci,,
22 (11}, pp 687697 (1980) 4 tigs, 2 tables, b rets

Key Words: Plates, Rectanguler plates, Free vibration, Finite
strip method

The finite strip method is employed in the vibration problem
of continuous rectenguier plates on oblique supports. The
structure Is divided into quedrilateral finite strips. The vari-
ous properties of a quadrilateral finite strip have been derived
using the displacement spprosch. Resulits are obtained for a
twoepan rectangular plate with an oblique support st verious
sngles and compared with other solutions.

81617

The Relative Complexities of Plate and Shell Vibra.
tions

AW, Leissa

Dept. ot Engrg. Mechanics, Ohio State Univ,, Colum-
bus, OH, Shock Vib, Bull,, U.S. Naval Res. Lab,,
Proc., No, 50,Pt, 3, pp 19 (Sept 1980) 6 figs, 19 rets

Koy Words: Pistes, Shelis, Free vibration

Vibration of plates and shells is 8 vast and complicated field.
Separstion of the various complexities which cen erise, and
identification of those which typically exist in shell vibre-
tion problems not ususlly found in plates, are examined.

814618

Transverse Vibration of a Rectangular Plate with an
Eccentric Circular Inner Boundary

K, Nagaya

Dept. of Mech, Engrg., Faculty of Engrg.,, Gunma
Univ., Kiryu, Japan, Intl. J. Solids Struc,, _1_6_(11), pp
1007-1016 (1980) 5 ftigs, 5 tables, 13 refs

Key Words: Plates, Rectanguler pistes, Flexural vibration

A method for solving vibration problems of a rectengulsr
plate with an eccentric circuler inner boundary is presented.
Numerical celculstions are carried out for various combina-
tions of outer and inner boundery conditions, snd the non-
dimensionsl naturel frequencies are given for 8 number of
cases.

81619

Response and Failure of Underground Reinforced
Concrete Plates Subjected to Blast

C.A, Ross, C.C. Schauble, and P.T, Nash

Unwv, of Flonda Graduate Engrg, Ctr,, Eglin A
burce Base, FL, Shock Vib, Bull,, US, Neval Res,
Lab., Proc,, No, 50, P, 3, pp 1182 (Sept 1880)
14 higs, 1 table, 10 refs

Koy Words: Seels, Plates, Reinlorced concrete, Underground
structures, Blast response, Explosion effects

Rewuits of an snalytical study ‘o detsrmine plste response
and subsequent failure of buried reinforced sisbs subjected
to a small expiosive sre presented. Failure is described here
8¢ actusl material fracture of concrete and reinforcing ele-
ment at some point in the sisb. The snalysis is besed on an
sssumed plastic hings or yield line response used previously
for metal pletes and statically losded reinforced concrete
sisbs. Numaericel solutions sre obteined and results give good
qualitstive end quantitstive sgreement with experimental
dets.

SHELLS
{Also se¢ No, 617)

81620

Souad Radiation of Thick-Walled Cylindrical Steel
Shells in Water (Schallabstrahlung von dick wandigen
Stahkylindern in W asser)

R. Boisch and D, Guicking

Universitat Gottingen, Germany, Acustica, 45 (4), pb
322-339 (Aug 1980) 14 figs, 27 refs -

(In German)

Key Words: Shells, Sound waves, Underwster structures
The distribution of normal surface velocity snd the sound
radistion of two different free-free cylindricel steel shells

have been messured in sir and water, The resulits egree well
with theorstical spproximations.

RINGS
(See Nos, 503, 504)

PIPES AND TUBES

81621
Determination of the Wall Impedance in a Kundt's
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Tube by Means of s Frequency Modulsted Trans
mitter Signal (Bestimmung der Wandunpedanz b
Kundtschen Rohr mit Hilfe eines (requenumodulier
ten Sendesignales)

F.J. Lohninger

Institut 1, Toechmische Akustie | TU Berhin, Acustica,
45 {4), pp 274-281 (Aug 1980) 13 tigs, B rets

(I—n Gorrign)

Key Words: Mpes {(tubes), Mechanicsl impedance, Sound
trenamission

It is shown, under the sssumption of a live sound transmitter
of frequency independent velocity and by the neglect of the
frequency dependence of the terminal impedance, that
through the messurement of the complex relstive sound
presswre charges st the end of the pipe dependent on the
frequency, the complex input resistance of the pipe cen be
calculated. The terminating impedance of the pipe is ob-
tained after transformation on the pipeend.

81622

Pipe Lagging - An Effective Method of Noise Control?
T.Seaith, JM, Rae, and P, Lawson

British Gas, Lngrg. Res, Station, Newcastle upon
Tyne, Great Britain, Appl. Acoust,, 11(5), pp 393
404 (Sept/Oct 1980) 5 tigs, 2 tables, 8 refs

Key Words: Pipes (tubes), Noise reduction

There is a lack of religble information on the spplication
« 1 performence of pipe lagging, even though this method
of noise control is widely used to reduce noise redisting from
exposed pipework. To provide this information 8 thorough
investigstion has been run on pipe lagging meterisls. The
noisereducing properties of over 120 combinstions of
materisl were evalusted.

81623

Analytical Procedure for Performing Structural
Analysis of Nuclear Piping Systems Subjected to
Fluid Transients

D.K. Morton

Idaho National Engrg. Lab., Idaho Falls, 1D, 160 pp
(Feb 1979)

RE-A-79013

Key Words: Piping systems, Nuclesr reactor components,
Fluidinduced excitation

An anelytical procedure s formulsted for the puipose of
predicting the structural consequences of various fluid tran:
stonts In nucieer PINRING systems, For demonstration purposes,
this procedure is utilized 10 structurstly enalyze two 1ep1e-
sentetive nuclesr piping systerms swbjected to different
fluid transients. All procedure details snd demonstretion
problem results are included in the sppendices.

DUCTS

(Als ww Nus, b8b, 73, 610)

81624

Numerical Techniques in Linear Duct Acoustics

K.J, Baurmeister

NASA Lewis Hes, Ctr,, Clevelond, OH, Hept, No,
NASA- TM81HH3-E £173, 23 pp (1980)

N80-30154

Key Words: Ducts, Sound propagation, Numaerical analys's

Both finite difterence and finite element analyses of small
smplitude (linear) sound propagetion in straight and veriable
eres ducts with flow, ss might be found in a typical turbojet
engine duct, muffler, or industrisl ventilgtion system, are
reviewed, Both steady state and transient theories are dis-
cussed, Emphasis is placed on the advantages and limitations
sssociated with the various numericel techniques. Exampies
of practical problems are given for which the numericel
techniques have been applied.

BUILDING COMPONENTS

(Also see No, 667)

81625

Transfer-Matrix Analysis of Dynamic Response of
Composite-Material Structural Elements with Material
Damping

M.M. Wallace and C.W, Bert

The Univ, ot Oklahoma, Norman, OK, Shock Vib,
Bull,, US. Naval Res, Lab,, Proc,, No, 50, Pt, 3,
pp 27-38 (Sept 1980) 12 tigs, 3 tables, 11 refs

Key Words: Plates, Beams, Structural members, Composite
materials, Flexural vibration, Torsionsl vibration, Materisl
demping, Timoshenko theory

A simple onedimensionsl finiteelement technique uti-
lizing transfer-matrix analysis is used 10 caiculste the flexursl
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and tonvione neturel frequencivs lor specimens made from
planer anisotropic matetiels. The thoory is besed on Lekbit
shii's theory for static tormionel flenursl coupling snd Timo-
shenko's bean theory for Ueneverse sheer end rotetury
inertia.

ELECTRIC COMPONENTS

MOTORS

(Lo Noy, H28, 532, 6uy)

ELECTRONIC COMPONENTS

{Also oo No, bY0)

81626

Dynamic Integrity Methods Including Damping fos
Electronic Packages in Random Vibration

J.M. Medgglia

Spacecrsft Development Dynamicist, General tlectric
Space Div., Shock Vib, Bull,, U.S, Naval Res, Lab,,
Proc,, No, 0, P1, 4, 1) 91103 (Sept 1980) 24 tigs,
b tables, 16 rets

Key Words. Electronic instrumentation, Random wibration,
Vibration demping

Recent incresses In electronic package size and inCresses in
vibration qualification levels have emphasized the importance
of design practices for dynamic integrity of printed wiring
board and chassis sssemblies of electronic piece parts. Greater
throw weight capabilities of boosters has led to lerger, more
complex spacecraft with correspondingly lsrger electronic
packages and expsriments. Although the large printed wiring
boards allow more etficient electronic design, ordinary
stitfness design methods often fail to meet the response
deflection and accelerstion design criteris needed to mini-
mize failure rates. In many cases, constrained layer visco-
elastic damping can enhance other design practices by re.
placing ordinary ribs to produce adequete stifiness
plus response magnitications of less then 10,

DYNAMIC ENVIRONMENT

ACOUSTIC EXCITATION

{Als) mnr Nos, 974, 6/0)

81627

Noise Control of Jumbo-Mounted Percussive Drills
K, Bender, NR, Dison, MIN, Habin, andg H,C,
Bartholomae

golt Beraneh. and Newmgn o, 50 Moulton St
Caombndge, MA 02234, Noise Contral Engr,, 15
(1.3), g 128-137 (Nov/Deo 149801 19 figs, 6 ety

Key Words: Mining equipment, Drills, Noise reduction

Control of the noise sources in jumbo+smounted percussive
dnills used in underground mines Is investigated. It is shown
how drill noise was attenuated 13 to 18 dB{A) witn no loss
in drilling rete, Long-term relisbility is currently being
svalusted through inemine testing.

81628

Noise Reduction of a Drawroll Assembly by Design
M.A, Satter

Shiras Univ,, Shiras, lran, Noise Control Engr,, 1%

(3}, pp 120-125 (Nov/Dec 1980) 10 tigs, 10 rets

Key Words: Noise reduction, Industrial noise, Design tech-
niques

An experimental and snalyticsl study on noise emission from
the drawroll sssembly of a textile drawtwisting machine is
outlined. Specitic experimentsl investigstions asre made
conceming the basic mechanism of noise generstion of the
sssembly. Based on the findings, several design changes
simed ot reducing noise emission, have been proposed and
the effects of some have been examined, Simple formulss
which would unable designers to compute the likely level
of noise radiation from the original, as well as the redesigned
assembly, are presented.

81629

Hamumer Mill Noise Reduction

C. lanniello

Istituto di Fisica Tecnica, Facolta di Ingegneria dell’
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Universite i Napol, piazzale Tecchio, BO12H Napali,
Haly, Nogse Control Engr,, 15 (3), pp 11 E 113 (Nov/
Do 108U) 4 tigs, 2 rofs

Koy Words. Hemmen, Industrisl noise, Waste trestment,
Noise reduction

A cow in which 8 hemmer mill was found to be the major
source of nojse In 8 large building containing the machinery
of an urben waste trestment plant s investigsted. After
enalysis of sources and paths of noise, noise reduction
measures were applied 1o attain 8 20 dBIA) insertion loss
at o reference point.

81630

Transient Effects in Acoustic Sound Reduction Mea-
sirements

A.J, Kalinowsk

Naval Underwater Systems Ctr,, New London, CT,
Shock Vib, Bull,, U.S, Naval Res, Lab,, Proc,, No, 50,
Pt. 2, pp 2944 (Sept 1980) 18 tigs, 12 rets

Key Words: Noise meduction, Sound reflection, Sound
transmission, Viscoslastic demping

Experimentsl problems associsted with the messurement of
trensmitted end/or reflected sound for test panels coeted
with 8 homogeneous viscoelsstic layer are treated through
the applicstion of snalytical techniques. The gosl of the
experimentalist is 10 measure the steady state transmitted
and/or reflected sound pressure for a costed, submerged flat
plete, subject to a train of normally incident harmonic waves,

81631

Support Roll Noise Reduction Using Elastomer
Surfaces

G. Bollinger, R.H. Chan, and J.F. Yerges

Dept. of Mech, Engrg., Univ, of Wisconsin, Madison,
WI 53706, Noise Control Engr,, 15 (3}, pp 114-119
{(Nov/Dec 1980} 6 figs, 3 rets

Key Words: Noise mduction, Rolling friction, Elsstomers

The idler rolis used to support the long steel tubuler rotors
of wire strending machines provide a severs example of
rolling contact noise generation. Significent noise reductions
can be achieved through the use of slsstomer<covered rolls.
Considersble care must be exercised in the design, febrice-
tion, instelistion, snd maintsnence of these rolls to assure
satisfactory service lite. Design considerations are examined.

81632

Designing for Noise Control at Air Carrier Airports:
Runway Layout and Use

NS, Harn

Holt Bergtuh and Newman, Ing, H0 Moulton St,,
Cambindge, MA 02248, Nuiw: Control Engr,, 1% (3},
pir 104 10O (Nov/Dec 19801 5 tigs, 2 tables, G rels

Key Words. Airport noise, Noise reduction

Some of the opportunities snd constraints that face an
aiport noise abatement plsnner are given and programs thet
concentrate on design snd use of the runway plan are de-
scribed. Two case studies, where changes in the sirport plan
led successtully 10 reduced noise, are described.

81633

A Computer Model for Predicting Sound Attenuation
by Barrier-Buildings

S, Kufrg

Bldg, Res, Ctr,, Faculty of Architecture, Istanbul
Tech, Univ,, Istanbul, Turkey, Appl, Acoust,, 13 (5),
pp 331-355 (Sept/Oct 1980) 13 hiys, 3 ldblus,?)l—rcfs

Key Words: Sound sttenustion, Buildings, Computer pro-
grams, Noise barriers

A computer technique involving a procedure for finding the
performance velues within the shadow zone of a berrier-
building is described. Reflections from the ground sre taken
into account and 8 control operstion is designed for different
source and receiver locations related to the building. Con-
siderstion is given to the combined effects of wide barriers
and finite size screens. Results are confirmed by seversi
experimentsl measurements carried out in an snechoic room.

81634

An Experimental and Theoretical Study of the
Modelling of Road Traffic Noise and Its Transmission
in the Urban Environment

HW. Jones, D.C, Stredulinsky, and P.J, Vermeulen
Acoustics Group, The Univ, of Calgary, Calgary,
Alberta, Canada, Appl. Acoust,, 13 (4), pp 261-
265 (July/Aug 1980) 11 figs, 3 tables, 24 refs

Key Words: Traffic noise, Scaling, Sound transmission

Experiments conducted on the modeling of traffic noise
using a 1/80th scele model of a subdivision of s city are
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described. Emphasis is placed on the correct eveluation of
ground absorption sffects. Results sre compered with field
messurements.

SHOCK EXCITATION
(Al swu Nos, 549, 651, 567,671,619, 684,602,715, 717)

81633

An Assesmment of the Common Carrier Shipping
Eavironment

F.L.Ostrem

GARD, Inc,, Nues, 1L, Shock Vib, Bull , U.S, Naval
Res. Lab,, Proc,, No, 50, Pt, 2, pp 8390 (Sept 1980)
14 tigs, 12 refs

Key Words: Containers, Shipping containers, Trensportation
effects, Packaging

Assetsment of aveilsble data and information describing the
common cairier shipping environment is presented. The
sssesement includes the mechanicel shipping hazards of shock
and vibration sssocisted with the handling snd transports-
tion of typicsl distribution cycies. Deta for these hazards
are summarized in A format considered most useful to pack-

aging engineers.

814636

Shock Messwurement During Ballistic Impact Into
Armored Vehicles

W.S. Walton

U.S. Army Aberdeen Proving Ground, Aberdeen
Proving Ground, MD, Shock Vib. Bull., U.S. Naval
Res. Lab., Proc., No. 50, P1. 2, pp 45 55 (Sept 1980)
15 figs

Key Words: Impact shock, Messurement techniques, Ar-
mored vehicles, Velocity, Acceleration

Dets from piezoslectric and piezoresistive accelerometers
subjected to short durstion shocks are anslyzed.

81637

Simulation of Strong Earthquake Motion with Con.
tained-Explosion Line Source Arrays, Single-Source
and Array Tests at Camp Parks

J.R. Bruce, H.E. Lindberg, and G.R. Abrahamson

SKHE Internationagl, Menlo Park, CA, Rept, No, NSF/
RA 78027, 195 pp (Do 1879)
PBBO 20144H

Key Words: Interaction: soil€tructure, Earthquake simuls-
tion

The development of 8 technique using explosives to simulste
strong level, esrthquakedike ground motion is described. The
long rangs objective is insitu testing of sollstructure inter-
asction and of structures with complex internal equipment
systemns, The technique cen be aspplied to buildings, nuclesr
reactors, pipelines, power lines, dams, bridges, and tunnels.

81638

Longitudind Wave Propagstion in Axisymmetric
Structures with Material and/or Discontinuity
F.Barez, W. Goldsinith, and J.L, Sackman

Maanex Corp,, San Jose, CA, Exptl, Mech.,_22(10),
v 325-333 (Oct 1980) 9 figs, 6 tables, 20 refs

Kesy Words: Axisymmetric bodies, Bars, Tubes, Wave prope-
gation, Shock wave propegstion

For the purpose of delinesting the applicability ot simple
unisxisl we e propagetion theory to 8 class of axisymmetric
structures, sn experimentsi and @ two-dimensional numericsl
investigation involving the transmission ot longitudinsl waves
produced by impact of steel spheres was conducted.

81639

Statistical Estimation of Simulated Yield and Over-
pressure

P.F. Mlakar and R .E. Walker

U.S. Army Engineer Waterways E xperiment Station,
Vicksburg, MS, Shock Vib, Bull,, US. Naval Res,
Lab., Proc,, No, 50, Pt, 2, pp 7381 (Sept 1980) 4
figs, 10 refs

Key Words: Nuclesr weapons effects, Statisticel snalysis,
Least squares method

Estimetes of the nuclear wespon yield and overpressure
which most closely correspond to the overpressure history
observed in sn sirblisst simulation sre found using the princi-
ple of lesst squares. Point estimates of these nonlinesr
parsmeters sre computed with an aigorithm besed on search
by golden section. Approximate confidence intervals are
then estimated using a Taylor series expansion about these
point estimates.
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81640

Measurriment of BlastInduced Ground Vibations
and Seimnograph Calibration

M.S. Stagy and A J, | ngler

Twin Cities Hes, Cur,, Bureau of Minesy, Twi Cities,
MN  Bureau of Mines, Hept, BI8500, p ! L2, 13 tigs,
H tables, 28 rets

Kay Words: Ground vibration, Blast excitation

Blestinduced ground vibrations (-om wi’ce cosl mine,
quarry, and construction blasting werc r-emarvd snd ane-
lyzed for frequency content snd durstion characteristics,
Eighteen commercislly availsble ground vibration messure-
ment systems were evsiuated in the ti:id and laboretory for
lir rarity, sccuracy, ond crosstalk. Buriod, surfece, and
sendbagged transducer placen .« it .nethods were compared,
slong with peak and vectorsun: jnedzurements.

81641

Stiucture Response and Damage Produced by Ground
Vibration (rom Surface Mine Blasting

D.t. Siskind, M.S, Stagyg, JW. Kopp,and CH. [© wd-
ing

Twin Cities Res, Ctr,, Bureau of Mines, Twin Cities,
MN, Bureau of Mines, Rept, RI8507, pp 1-74, 67 figs,
15 tables, 58 refs

Key Words: Ground vibration, Blsst excitston, Structural
response, Mines (excavations)

Blest produced ground vibrstion from surface mining is
studied to assess its demage and snnoysnce potentisl, and to
determine safe levels and sppropriste messurement tech.
niques. Direct meessurements sre made of groundwibration-
produced structure responses and damage in 76 homes for
219 production blasts. These results sre combined with
damage data from nine other blssting studies.

81642

Structure Response and Damage Produced by Air-
blast from Surface Mining

D.E. Siskind, V.J. Stachura, M.S. Stagyg, and J.W,
Kopp

Twin Cities Res, Ctr,, Bureau of Mines, Twin Cities,
MN, Bureau of Mines, Rept, RIB485, pp 1-111, 41
tigs, 13 tables, 86 refs

Kuy Words: Structurel response, Blest sxcitation, Messure-
ment techniqu~s, Mines (excavations)

Airblest frorn surfece mining i1s studied 1O assess 118 damage
and snnoyence potentisl, and to dotermins safe levels snd
appropriste messurement technic, e1. Resesrch (esults ob-
tained from direct messurements o' airbiest Produced struc-
ture responses, demage, and snalysis of instrument cherec-
teristics are combined with studies of 801:. be.~m and human
1e3p0ONMe 10 transient Overpresiures.

81643

Generdized  Graphical  Solution for  Estimating
Recoilless Rifle Breech Blast Overpressures and
Impulses

P.S. Westine, G.J, Griesenhahn, and J P, Riegel, 111
Southwest Res, Inst,, San Antonio, TX, Shock Vib,
Bull,, US. Naval Res, Lab,, Proc,, No, 50, P1, 4,
pp 175189 (Sept 1980) 21 tigs, 2 tables, 12 refs

Key Words: Gunfire etfects, Blast effects

Tha breech bnlast from recoilless rifies produces a severs
transient biast hield that can demage weapon carriers and
ceuse gun crew heering luss, This paper culminstes a three
ves: program in which similitude theory and experimentsl
test results from gun firings have bewn used to develop »
generslized grephical solution lor predicting both blast
pressures end impulses forwerd as wel! s aft of recoilless
rifle nozzles. Fxperimental test dsta from the litersture
on verious recoilless rifles and a speciel series of tests on a
varisble nozzie and chamber recuiless rifle test fixture
demonstrate the validity of this solution,

81644

Breaching of Structural Steel Plates Using Explosive
Disks (U)

D.L. Shirey

Explosives Testing Div, 1533, Sandai Labs,, Albu-
querque, NM 87185, Shock Vib, Bull,, U.S. Naval
Res, Lab,, Proc,, No, 50, Pt, 4, pp 223-231 (Sept
1980} 11 figs, 3 tables, 2 refs

Key Words: Plates, Explnsives, Penetration, Projectile pene-
tration

Methods for predicting the threshold for explosive breaching
of structural steel plates are described. Both empiricel and
theorstical methods of predicting charge size have been




developed tor explosive dishs. Theory is compared with test
results, Experiments are discussed which investigate the
residusl energy 1emaining in 8 sheaed plug when the bresch -
ing threshold is excesded.

81643

Equations for Detennining Frapneat Penetration and
Perforation Against Metals

I M. Gyllenspety

National Defense Res, Inst, (F OA), Stockholm,
Sweden, Shock Vib, Bull,, US. Naval Hes, Lab,,
Proc., No, 90, Pt 4, pp 213222 (Sept 1980) 10
figs, 3 tables, 20 rets

Key Words: Ammunition, Penetration, Projectile penetrs-
tion, Metals

To use computer modeis ¢ ccessiully to calculate mumtions
effects in targets, one m st be sble to celculste fregment
impect. These squations must be functional for tragments of
different materisls, sizes an welocities, and for plates of
verious thicknesses snd materisls. Similitude modeling
makes 1t possible 10 develop approximate equations covering
8 wide renge of varistions in the parameters. The equstions
presented here can be useful in simplified munitions effects
caicuistions and for estimations when no test data are avall-
able.

81646

Scaling of Inmitiation of Explosives by Fragment Im-
pact

W.E, Baker, M.G, Whitney, and V.8, Parr

Southwest Res, Inst,, San Antomio, TX, Shock Vib,
Bull,, U.S. Naval Res, Lab. Proc., No, 50, Pt. 4, pp
199-211 (Sept 1980) G figs, 6 tables, 12 rets

Key Words: Explosives, Storage, Punoupﬂon, Projectile
penetration

A similitude enalysis of the title problem, sceling of test
results from the litersture, and a careful survey of the scaled
results sre reported. Correlations are made of the sceled
results from wverious investigators, end implicetions drawn
regarding the physics of the initistion processes for fregment
impacts on bare snd cased explosives. Sceled prediction
curves are given, with error bends,

VIBRATION EXCITATION

{Alw wo Nog, D87, 671, 602, 6 3%)

81647

Nonlinear Oscillations of Third Order Sy stems

N. Van Daa

Techocol Uny,, Hanor, Vietnam, J, Tech, Phys,, 21
(1), i 125134 (1980 4 figs, 11 rets =

Key Words: Nonlineer vibration

Oxcilistion of third order non<eutonomous systems is studied.
The approximate solution of the motion equation is found
by means of the ssymptotic method, Forced oxilistion in
the third ordaer self excited system is studied. An experiment
on the anslog computer is conducted to verity theoretical
results.

81648

Kinematic and Kinetic Studies of a Conne ting Rod
Gear Train with a Large Angle of Oscillation (Kine-
matische und kinelische Untersuichungen eines
Raderkoppelgetricbes mit grosem Schwingwinkel)
R. Neumanre

Technisc! e Laversitat Dresden, Germany, Maschin:
enbautechnik, 29 (9), pp 399404 (1980) 18 tigs,
Jrets

{1n German)

Key Words: Connecting rods, Angular vibration

Five membered connecting rod gear treins are well suited for
generstion of s lsrge angle of oscillation. There sre many
gear trains (with different dimensions) which accomplish
this function. As sn exemple the results for driving torque,
joint forces, course of velocity and sccelerstion dependent
upon the smallest treansmission angle of the basic gesr trein
are studied for three different losd ceses. Disgrams show
tavorsble resuits.

81649
Coutrolling Vibration
Engr. Matl, Des., 24 (8), pp 3640 (Sept 1980) 3 tigs

Key Words: Vibration response
The fundementals of vibration needed for 8 proper selection

of components are described, including methods of vibra-
tion isolstion,
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814630

Coordinated Parameter Varistioas of Uscillating Sys
tems (Koordinierte Parametervaristionen an schwin-
genden Systemen)

K. Salewsk i, U, Matzok, and M, Stiegch

Lrnst Motz Arndt-Universitat - Granfswald, Subtion
Physik/t ek tronik, Maschinonbaatechob., 29 (8), pp
364 360 (1980) 1 1y, 4 rehy

{In German)

Key Words: Parermnetiic vibration

Conditions, which chenge the vibrationsl behevior of 8 sys:
tem by varying its perameters without changing the mode
shapes of the system, are presented. From the resulting eque-
tions the needed veriation of peramaeters is caiculated.

MECHANICAL PROPERTIES

DAMPING
{Also we Nos. 502, 542, 660)

816351

Investigation into Oscillastory Mode of Motion and
Efficiency Estimation for Special Torsional Oscills-
tion Damper

A .-P. Kavolelis and B, Spruogis

Oynarmics and Strength of Structures (Konstrukciju
dinamika ir atsparumas), Collection ot Papers in
Mechanics, No, 21, Ministry of Higher Education of
Lithuanian SSR and Viins Civil Engra. Inst, Vilnius,
Lithuanian SSR; ¢ 1980, pp 7482, 4 figs, 3 refs

(In Russian, summaries in Lithuanian and English)

Key Words: Vibration dempers, Torsional vibration

The basic structursl element of the demper is 8 rotary flex-
ible ring. The paper investigstes the motion of the system
using a set of sixth order nonlinear differentisl equations. On
separation of the motion into uniform rotary and oscillstory,
and after expension of the equation coefficients into Taylor’s
power series and exclusion of static members, 8 system of
equations for insignificant oscillstions is derived. The system
contains inertis, flexible and gyroscopic terms. The effect
of verious psremeters on the efficiency of the demper is
evalusted using the equivalent moment of inertis and its
limit values. Some simplified dependencies are slso presented.
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814632

Torsonal Oscillation Damper on the Basis of Rotary
Hexible Ring

AP, Kavolehs and 8, Spraogs

Dynamics ond Strength of Structures (Konstrub oy
dimatib g it alspatutngs), Collection ot Papers in
Muchatucs, Nu, 21, Ministry of Highet £ducation of
Lithuanign SSH and Vilmus Civil Ligeg, 1nst, Vilnis,
Lithuatiuan SSH, ¢ 1980, 1 03-73, 3 Ligs, S refs

(In Hussian, sutnimanies in Lithuatiian ond t nglish)

Key Words. Vibration dempers, Torsional vibration, Hings

The paper reviews an original torsionsl oscillation demper
retaining its efficiency in @ wide disturbing frequency bend,
Some potential design alternstives are considered. Analyticel
investigations are based on the kinetic and potentisl energy
expressions of the system with three generslized coordinates.
Potential energy Is primarily expressed in terms of the in-
duction coefficients snd then by stiffness fectors. The
equations for the calculstion of the motion of the system
are derived and stability conditions for the dynamic bslance
of the system are formuisted.

81653

Vibration Exciting Mechaniams Induced by Flow in
Turbomachine Stages

W.F. Thompson

Turbe Res, Inc., Lionville, PA, NASA Lewis Res,
Ctr, Rotordyn, Instability Probl, in HighPerformance
Turbomachinery, pp 285-302 (1980)

N80-29722

Key Words: Turbomachinery, Fluid<induced excitstion,
Damping coefiicients, Computer progrems

The quasisteady computer snalysis of the perturbated centrif-
ugsl impelier passage flow is reviewed. A totsl of 115 stage
celculations were used to define the fiuid damping coeffi-
cient, delts sub fluid.

81654

The Damping Capacity of a Flat Surface to Roller
Contact

T. Koizumiand Y, Saito

Dept. of Mech, Engrg, for Production, Tokyo Inst, of

Kt



Toch,, Mogutoku, Tokyo, Japan, Wear, 63 (2), pp
347 357 (June 1080O) 10 figs, $ tables, 8§ refs

Koy Words Rolling triction, Demping coefficients

The behevior of the damping capecity of a flat surface to
roller contact with various beam hardnesses and thicknesses
is investigated. It is established that the hardness and thick-
ness of the beam heve a8 marked etfect on the characteristics
of its damped vibrations.

81633

Hysteretic and Viscous Material Damping

F. Molenkamp and | M, Simith

Delft Soil Mechanics Lab,, The Netherlands, Intl, J,
Numer, Anal, Methods Geomech,, 4 (4), pp 293-311
{Oct/Dec 1980) 14 tigs, 11 rets

Key Words: Material demping, Viscous demping, MHysteretic
damping, Interaction: soil structures

Hysteretic and viscous material demping sre compared in the
context of soils. Populsr sssumptions sbout demping sre
shown to lead to different results for the rocking mode of
surface foundations st low frequency.

81656

Use of Elastomeric Elements in Control of Rotor
Instability

A.J. Smalley

Mechanical Technology Inc,, Latham, NY, NASA
Lewis Res. Ctr, Rotordyn, Instability Probl. in High-
Performance Turbornachinery, pp 453465 (1980)
N80-29732

Key Words: Rotors (machine elements), Dynamic stability,
Eisstomeric dempers, Stiffness coefficients, Demping coeffi-
cients

The dynamic characteristics of elsstomeric supports sre
discussed. Stiffness and demping characteristics for elastom-
ers of various geometries including O+ings, buttons loaded
in compression, snd rectenguler elements loaded in shesr ere
presented. The effects of frequency, tempersture, and ampli-
tude are illustrated, as well as the effects of materisl end
geometry. Empirical design methods ere illustreted, and
ssversl examples are presented where elsstomers have success-
fully controlled both synchronous and nonsynchronous
vibrations.

81637

Comparisoa of Anaytical and Experimental Results
for a Semi-Active Vibrstion lsolator

t..J. Krasnick

Lord Kinematics, Lne, PA, Shoch Vib, Bull,, US,
Naval Res, Laob,, Proc,, No, 50, Pt, 4, pp 6976
(Suprt 1980) 15 tigs, 3 rots

Koy Words: Active demping, Vibration isolation

A single degres of freedom system employing an active
demper, used 8¢ a semiective vibration isolstion device,
is successfully reduced to practice. A Isboratory prototype
is fabricated and tested, snd the rest results of the active
damper performance, wbject to both :inusoidal and random
vibrationsl input, are discussed snd compared to recent
snalytical simulations,

81638

An Application of Tuned Mass Dampers to the Sup-
pression of Severe Vibration in the Roof of an Air-
craft Engine Test Cell

J.L. Goldberg, N H. Clark, and B8 H, Meldrum

CSIRO Division of Applied Physics, Sydney, Austra-
ha 2070, Shock Vib, Bull,, U.S. Naval Res, Lab,,
Proc., No, 50, Pt, 4, pp 5968 (Sept 1980) 14 figs,
6 refs

Key Words: Tuned dempers, Buildings, Test fecilities, Con-
cretes, Vibration sbsorbers

Tuned mass dempers are applied to suppress severe vibration
in the concrete roof panels of s building used for testing
constant speed turbopropelier asircraft engines. A basis for
design of the dempers is described. The size snd number of
absorber masses and the characteristics of the spring required
to eftectively suporess the perticulsr mode of the panel are
determined from calculations of the modal energy using
experimentally messured data. The procedure is illustrated
by exsmining the response of the sieb situsted sbove the
propelier and subjected to the strongest excitation.

FATIGUE
(Also see Nos, 599, 600, 680)

81659

Fatigue Life Prediction for Multilevel Step-Stress
Applications

R.G. Lambert
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Guoneral E st Co,, Araratt Eguipment Div,, Utica,
NY 13503, Shock Vib, Bull,, US, Noval Hes, Latb,,
Proc,, No, H0, Pt 3, pp 8Y 200 (Sept 1980) 7 tigs,
G tablus, & rels

Key Words: Fatigue life, Fetigue materials, Prediction tech.
niques

A cumulative fatigue damags procedure is developed which
uses linsar elastic fracture mechanics theory as its basis in
order (0 predict the fatigue life of structures subjected to
multilevels of sequentislly spplied stress. The applied stress
can be sinusoidsl or random. The material’s fatigue curve 15
trested as 8 scatterband of failure points.

81660

Materill Damping as a Means of Quantifying Fatigue
Damage in Composites

PJ. Torvik and C, Bourne

Dept, of Aeronautis and Astronautics, Air Force
Inst, of Tech,, Wright-Pattersun Air Force Base, OH,
Shock Vib, Bull., U.S. Naval Res, Lab,, Proc,, No. 50,
Pt.4,pp 1-11 (Sept 1980) 10 figs, 4 tables, 7 refs

Key Words: Fatigue life, Composite materisls, Nondestruc-
tive tests, Material damping

The possibility ot using damping measurements as a non-
destructive means of quantitying demage sccumulation
during the fatigue life of composites is considered. Damping
messurements sre made during the course of fatigue studies
on » graphite epoxy composite using both the logerithmic
decrement and the bandwidth techniques.

81661

Wear Out Failure Pattems and Their Interpretation
A.D.S. Carter

Royal Military College of Science, Shrivenham, Wilt-
shire, J. Mech, Engr. Sci., 22 (3), pp 143-151 (June
1980) 10 figs, 9 rets "

Key Words: Fatigue life, Failure analysis

It is shown theoretically that fetigue of 8 component will
result in a failure psttern which consists of an initial period
of intrinsic relisbility, or near zero failures, followed by a
repid increase in failure rate when loss of fatigue strength
becomes operative, to be followed in turn by a period during
which the feilure rate decreases with time or maybe remains
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constant. By contrest other wesr out modes involving »
continuous (0ss of strength give rise to 8 steadily increasing
tailure rate atter the period of intrinsic relisbility has expired.
Practicsl examples 0! sach type sre quoted 1o substantiste
the thuoreticsl deductions. The interpretation of wear out
characteristics by Weibull distributions is discussed.

ELASTICITY AND PLASTICITY

81662

Dynamic Crach Propagation in a Viscoelastic Strip
C.H, Popetar and C, Atk inson

Dept, ot tngrg, Mechanies, The Ohio Stete Uiy,
Columbus, OH 43210, J, Mech, Phys, SOlids,_Zé (2),
P 7993 (AL 19801 H figs, 14 refs

Key Words: Crack propagation, Viscoelastic medis

The dynamic propagstion of a semi-nfinite crack in a finite
linear viscoelsstic strip subjected to Mode | loading is investi-
gated. Through the use of integrai transforms the problem is
reduced to solving a Wiener-Hopf equation, The asymptotic
properties of the transforms are expioited to establish the
stress intensity factor. Planestress and planestrain stress
intensity factors as 8 function of crack speed for both fully-
clamped and shesr-free latersl boundaries are presented for
the standard linear viscoelastic solid. Comparisons sre made
with previously obtained ssymptotic stress intensity factors
and with stress intensity fectors for the equivalent elastic
strips.

81663

Finite-5train Large-Deflection Elastic-Viscoplastic Fi-
nite-Element Transient Response Analysis of Struc-
tures

JJ.A, Rodal and LA, Witmer

Massachusetts inst, of Tech,, Cambridge, MA, Rept,
No. NASA-CR-159874, ASRL-TR-154-15, 567 pp
(July 1979)

N80-29762

Key Words: Viscoelastopiastic properties, Transient response,
Finite element technique

A method of snalysis for thin structures that incorporates
finite strain, slssticplastic, strain hardening, time dependent
materisl behavior implemented with respect to a fixed con-
figuration and is consistently valid for finite strains and
finite rotations is developed. The theory is formulsted

| % T



systematically in a8 body fined systerm of convected coord-
nates with matenelly ombedded wcton thet delorm in
common with continuum. Tensors are considered as linoas
vector funclions snd use is made of the dyadic reprosenta:
von, The kinenastics of 8 deformable continuum i troeted
in detal, cerefully detining procisly all quantities necessary
for the analysis.

81664

On the Dynamic Buckling of a Simple Elastic Plastic
Model

N. Jones and HLLM, dos Kes

Dept, of Ocean b ngryg,, Massachusetts Inst, of Tedh,,
Cambnigge, MA 02139, Intl. J. Sobds Struc., 10 (11),
P 969 990 (1980) 19 tigs, 26 rets

Key Words: Oynamic buckling, Elasticplastic properties

In order to provide some insight into the phenomanon of
dynamic plastic buckling, the response of an imperfection-
sensitive ideslized model with elasticplastic springs to simu-
fate material plasticity s examined using theoretical and
numerical methods.

EXPERIMENTATION

MEASUREMENT AND ANALYSIS
{Also see Nos, 642, 718)

81665

Angular Acceleration Meamirement Errors Induced by
Linear Accelerometer Cross-Axis Coupling

AS Hu

Physical Science Lab., New Mexico State Univ., Las
Cruces, NM 88003, Shock Vib, Buli.,, U.S. Naval
Res. Lab., Proc,, No, 50, Pt, 2, pp 11-16 (Sept 1980)
3 tigs, 3rets

Key Words: Accelerometers, Impact response (mechanical),
Error analysis

In biomechanical experiments, the head angular impact
responses of the test subject are usually caiculated from the
dets of linear accelerometers because of their small size and
light weight. As many s nine linear accelerometers are some-

Wines used for ¢ complete three dimensional hest kinematic
messutement. One major vrror source of this type of mes-
surement is the cromexis coupling of the accelerometers.
This pasrer dorives the mathematical model of the instrument,
detines the crossaxis sensitivity, computes the sngulsr mes-
surement errors ceused by the liness accelerometers, and
discusses the physical mesning of sach error term under
various impect motions. The study revesis some insight Into
the limitations of the messurement technique,

81666

Meamirement and Analysis of Tormional Vibration
R.L. Lshleman

Vibration Institute, Clarendon Hills, 1L, Proc, Ma-
chinery Vabrations 1V setmingr, Nov 11-173, 1980,
Cherry Hall, NJ, 10 pp, 9 figs, 2 tables, 7 tets
Sponsured by Vibration Institute, Clarendon Hills, 1L

Key Words. Torsional vibration, Meassuring instruments,
Measurement techniques

Atter an introduction to torsional vibration snd its causes,
several torque measuring and analysis instruments and tech-
niques are described. Case histories of en engine flywheel
gear failure, a motordriven compressor snd 8 synchronous
motor gearbox sre discussed,

81667

A Method for Experimentally Determining Rots-
tional Mobilities of Structures

S.S. Sattinger

Westinghouse-Bettis Atomic Power Lab,, Pittsburgh,
PA, Shock Vib, Bull,, U.S. Naval Res, Lab,, Proc,, No,
50, Pt. 2, pp 17-28 (Sept 1980) 17 ftigs, 9 refs

Key Words: Meassurement techniques, Rotational response,
Angular vibration, Transistional response, Structural mem-
bers, Beams

The difficult task of experimentslly meassuring rotationsl
mobilities has been spprosched with the use of specisl
tixturing sttached to the components. It is shown here thet
rotationsl mobilities of structures sre equivaient 1o spatisl
derivatives of their translstionsl mobilities. The method of
finite differences is adapted to the spproximation of these
derivatives. By this method the rotational mobilities are
derived from sets of conventionally messured translationsl
mobilities, eliminsting the need for special fixturing. This
spprosch to determining rotstional mobilities is demon-
strated in a set of experiments on a free-fres beam.
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81668

A Precision Inertial Angular Vibration Measuring Sy«
tom

H.0, Morns, H.B8, Peters, and P.H, Marnitt
Systron-Donner Corp,, Concord, CA, Shick Vib,
Bull,, U.S. Naval Rus, Lab,, Proc,, No, b0, Pt, 2, pp
110 {Sept 1980) 9 hgs, 2 tables, 9 rufs

Koy Words: Measuring instruments, Meassurement techniques,
Displacement messurement, Angular vibration, Aircreft

An instrumentation system s described which permits high
precision brosdbend angular vibration messurements or resl
time image motion compensation in typicel sircreft environ-
ments. The system consists of a proprietary dynamic inertisl
sngular displecement sensor celibrated by 8 specisl purpose
table which is capable of producing and messuring sinusoidsl
maotions up to one milliredian pesk smplitude from 1 Hz to
over 500 Hz.

81669

The Use and Interpretation of Vibration Measure-
ments

P.G. Morton and J.H. Johnson

Stattord Mech, Lab,, GEC Power Engrg, Ltd,, Stat-
ford ST17 4LN, UK, Tribology Intl, _l_§ (5), pp
225-230 (Oc1 1980) 9 tigs, B rets

Key Words: Vibration meesurement, Messurement tech-
niques, Shafts (machine elements), Rotating structures

Vibrations in sny structure are the menifestation of energy
exchangss, both internal and between the structure and its
environment. Most rotor dynamic vibration phenomens can
be compared directly with the behavior of other, physically
ditferent, dynamical systems. The interpretation of vibration
messurements is the inverse process; i.s., that of identifying
such equations from their solutions and reisting thoss equa-
tions to physicsl processes. Over the years a librery of mecha-
nisms contributing to the vibration behavior of roteting sys-
tems has been built up.

81670

Using a “Soundtube’™ to Measure Noi-¢ of Structural
Sources in High Background Noise Eavironments
J.T. Rainey and F. Kushner

Carrier Corp,, Res, Div,, Syracuse, NY,Proc, 9th Tur-

4

bomachinery Symp,, Gos Tutbine Labs,, Doc 911,
198G, 6973, 6 1igs, 4 1ty
Spons sted by Moch, Engry, Dept,, Texas AGM Uiy,

Key Words: Measuring instruments, Noise measurement

A device referred 10 8¢ 8 soundiube, designed to accuretely
measure only the normal component of the surfece velocity
of » vibrating structursl noise source Iis described. Both
isborstory and field dats sre presented. There are significent
sdventages of the soundiube over an accelerometer for
surface veiocCity messurements.

81671

Basic Problems Caused by Depth and Size Constraints
in Low-Frequency Underwater Transducers

R.S. Woullett

New London Lab,, Naval Underwater Systems Ctr,,
New Loundon, CT 06320, J, Acoust, Soc, Amer,,
68 (4), pp 1031-10s7 (Ot 1980) 10 figs, 13 rets

Koy Words: Transducers, Acoustic messuring instruments,
Underwater sound

Scaling of a conventional trensducer design to very low fre-
quencies ususlly leads to greater power than needed snd
greater size then is considersd tolerable, Normally, therefore,
scaling guidelines are asbandoned, and very low-frequency
trensducers are ministurized; thet is, made with dimensions
much smaller then the sound wavelength. The resulting low
radistion resistence lesds 10 high mechanicsl Q, poor power -
10-weight ratio, snd poorly behaved drivingpoint impedance.
By employing electrical equalizers and scoustoelectricel
feedback, the designer cen achieve broad bendwidth in spite
of the high Q, but an oversized driving amplitier 13 required.
Trensducers thet operste st full ocean depths are ususily
liquid-filled. The stifiness of the interior liquid incressed the
transducer size and tends 10 reise its O and lower its coupling
factor.

81672

Present Status in Flextensional Transducer Tech-
nology

G. Brigham and 8. Glass

Sanders Associates, Inc,, Nashua, NH 03061, J.
Acoust, Soc, Arner,, g8_(4), pp 1046-1052 (Oct
1980) 8 tigs, 6 refs

Key Words: Transducers, Acoustic messuring instruments

Use of fiextensionsl transducers has been limited historicelly
by an insbility to design them sccurately snd by their apper-



ent unsuitabitity for phased or conformal srrays. Relisble
design requires development of costeffective, relstively
sccurate, and prefersbly algebraic mathematicsl modeis.
Recent work on flextensionsl trensducen produced unre-
streined equations of the required accuracy for peak radisted
power, resonant halfpower bandwidth, resonant frequency,
end the optimum power-bandwidth product design that
represents the smallest, lightest, Class IV trensducer for any
scoustic requirements. This paper briefly ummarizes the
enslytical background of the model; recent experimental
work, spplication to severs| sonars, including both expend-
able and ship systems; and the uitimate cepabilities of Class
IV devices.

81673

The Air Gun Impulsive Underwater Transducer

J.E. Barger and W.R, Hamblen

Bolt Beranek and Newman, Inc., 50 Moulton St.,

Cambridge, MA 02138, J. Acoust, Soc, Amer,, 68

(4), pp 1038 1045 (Oct 1980} 7 figs, 7 refs

Key Words: Transducers, Acoustic meesuring instruments,
Underwater 1ound

Experience with the use of high pressure guns st many depths
to generste impulsive underwater sound in the fundsmental
frequency rangs from 10 to 200 Hz is reported. A simple
anglysis shows that the fundemental frequency of waveforms
increases faster with incressing depth then predicted by the
FovieighWillis equation. In addition, the ascoustical effi-
ciency of air gun sources is found to decresse with incressing
depth, tallin:2 sharply as the ambient pressure becomes s
significant fraction of the initial gun pressure. Experimental
waveform and energy source level data verify these analyticel
results. Finally, deta obtained from arrays of sir guns ere
presented.

81674

Concepts and Use of the Real Time Analyzer

J.L. Frarey

Shaker Res, Corp,, Ballston Lake, NY, Proc, Ma-
chinery Vibration Munitoring and Analysis seminar,
Apr 8-10, 1980, New Orleans, LA, pp 127-137,
13 tigs

Sponsored by Vibration Institute, Clarendon Hills, I L

Key Words: Real time spectrum analyzers, Fest Fourier
transform, Vibration messurement, Messuring instruments,
Spectrum analyzers

Concepts such as alissing, negative frequencies, windowing
and resl time rate are discussed. The resl time rate will be
compared between older time comparison anslyzers and the
newer FFT unit, Problems associsted with s transient capture
button on the front of an snslyzer whoss basic process
assumes stationary or non<changing dets is addressed.

81673

Evaluation of Machinery Conmdition by Spectral
Analysis

J.I. Taylor

Gardinler, inc,, P.O, Box 3269, Tampa, FL 33601,
Proc, Machinery Vibration Monitoring and Analysis
seminar, Apr 8-10, New Orleans, LA, pp 1-15, 20 tigs,
5 rets

Sponsored by Vibration Institute, Clarendon Hills, 1L

Key Words: Rotating structures, Monitoring techniques,
Spectral anslysis, Time domain method

Procedures for identifying genersl maechine condition such
88 unbelance, l00seness, bent shaft, misslignment, cevitation,
rubbing and other conditions thet cause vibration problems
are described. These problems/conditions can be identified
by spectral snslysis, however, snalysis of the time domein
signal is heiptul in determining how the machine is behaving.
Careful anplysis of the spectrum frequency, shape, amplii-
tude, snd sum and difference frequencies cen revesl the
sbove problems. The importance of teking data in the losd
zone is stressed. An actual case history of esch problem is
presented.

81676

Signature Analysis of Rotating Machinery in the
Chemical Industry

J.B. Erskine, M A, Phipps, and N, Hensiman
Agricultural Div,, Imperial Chermical Industries, Ltd,,
Cleveland, UK , Proc, Machinery Vibration Monitoring
and Analysis seminar, Apr 8-10, 1980, New Orleans,
LA, pp 3541, 3 figs, 1 table, 3 refs

Sponsored by Vibration Institute, Clarendon Hills, IL

Key Words: Rotsting structures, Monitoring techniques,
Spectrum anelyzers, Computereided techniques, Signeture
onalysis

The evolution of s specific system which employs 8 com-
marcislly availabie spectrum snalyzer snd digital computer
together with inhouse sottwere is described. Some of the
problems encountered en route and progress in developing
the use of the system are outlined.
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81677

Dynanic Analyss of Machines and Structures

AC, Keller

Spectral  Dynamics,  Scaentitic-Atlante, Proc, Mo
chinery Vibration Momitoning and Analysis sermimnar,
Apt 810, 1980, New Ofrleans, LA, pp 139 149, 30
figs

Sponsored by Vibration Institute, Clarendon Hills, 1L

Key Words: Disgnostic techniques, Rotating structures, Fre-
quency response

The messurement, interpretation and use of frequency re-
1PONse messuremer..s in jisgnosing rotating machinery and
svructursl probiemas is described.

81678

Modal Analysis - Design Aid for Use of New Materials
D.J. Durham

Zonic Technical Labs., Inc., Cincinnati, OH, Indus-
trial Res, and Dev., 22 (11), pp 141-143 (Nov 1980)
2 figs

Key Words: Modal snalysis, Mechining

A minicomputerbessed modsl enalysis system snd 8 con-
trolied-force hydraulic exciter system is described and its
spplication in the design of components to minimize vibra-
tion during machining is presented. The system consists of 8
dats memory that can contain from 2 1o 18 input chennels,
onti-elissing fiiters, a multichannel high speed FFT processor,
a8 minicomputer, 8 displey terminal, and 8 hard copy unit.
The exciter system comprises an exciter hesd, 8 master
controlier, and e hydrsulic power supply.

81679

Limitations on Random Input Forces in Randomdec
Computation for Modal Identification

S.R. ibrahim

Dept. of Mech, Engrg. and Mechanics, Old Dominion
Univ,, Norfolk, VA, Shock Vib, Bull., U.S. Naval Res,
Lab., Proc,, No. 50, Pt. 3, pp 99-112 (Sept 1980) 10
tigs, 3 tables, 18 refs

Key Words: Random decrement technique, Modal anelysis,
Psrsmeter identificstion technique, Time domain method

The condition of having white noise rendom input to test
structures has been proven unnecessary for the purpose of
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using rendom decrement technique for modasl identification
of vibrating structures. (t is shown thet nonwhite, stationary
nerrow band random inputs will yield modal peremaeters ss
sccurate as those obtained if the inputs were narrow bend
white noise. Seven simulested experiments are included in
support of the meterisl presented.

DYNAMIC TESTS
{Alsc s No, b58)

81-680

Sonic Fatigue Testing of the NASA L-1011 Com-
posite Aileron

J. Soovere

LockheedCatitornia Co,, Burbank, CA, Shock Vib,
Bull,, U.S, Naval Res, Lab,, Proc,, No, 50, Pt, 4, pp
13-23 (Sept 1980) 26 tigs, 12 refs

Key Words: Fatigue tests, Aircraft noise, Aircraft wings,
Composite materials

The sonic fstigue test program to very the design of the
composite inboard aileron for the L-1011 airplane jet noise
snvironment is described, The composite sileron is fabri-
cated from composite minisendwich covers which sre at-
teched to graphite/epoxy front sper and ribs, and to en
sluminum resr spar with fasteners. Coupon testing, with
large electromagnetic shakers, is used 10 develop random
S/N (stress vs. number of cycles) dasta for specific com-
ponents in the design. Coupon failure modes are presented
and discussed.

81-681

A Method to Determine Realistic Random Vibration
Test Levels Taking Into Account Mechanical Imped.-
ance Data Part 1: Basic Ideas and Theory

0. Sylwan

IFM Akustikbyran AB, Stockholm, Sweden, Shock
Vib, Bull., U.S, Naval Res, Lab,, Proc,, No, 50, P1, 2,
pp 129-135 (Sept 1980) 2 tigs, 1 ref

Key Words: Vibration tel., Testing techniques, Rsndom
vibration, Mecheanical impedance, Airborn equipment re-
sponse, Acceleration, Spectral energy distribution techniques

A new method to determine more realistic random vibration
test levels besed on measursd acceleration spectral densities
has been developed. It takes into sccount the differences



between the mechanicel impedances of the system eguip-
ment - supporting structure in service and under tes. condi-
tions. Basic idess end theory behind the method are pre-
sented,

81682

A Method to Detenine Realistic Random Vibration
Test Levels Taking Into Account Mechanical Imped-
ance Data Part Il: Verification Tests

I, Hell

SAAB-SCANIA AB, Linkuping, Sweden, Shock Vib,
Bull,, U.S, Naval Res, Lab,, Proc,, No, 50, Pt, 2, pp
137154 (Sept 1980) 20 tigs, 4 tables

Key Words: Vibration tests, Testing techniques, Random
vibration, Mechanical impedance, Acceleration, Spectral
energy distribution techniques, Airborne equipment response

A new method to determine more reslistic random vibration
test levels based on measured accelerstion spectral densities
hes been tested. The different phases of the test program
which are presented are tests, messurements, signsl analysis,
and test results.

814683

Bias Errors in a Random Vibration Extremal Control
Strategy

D.0. Smallwood and D.L, Gregory

Sandia Labs,, Albuguerque, NM, Shock Vib, Bull,,
U.S. Navdl Res, Lab,, Proc,, No, 50, Pt, 2, pp 199.
205 {Sept 1980} 1 fig, 1 ret

Key Words: Rendom vibration, Vibration tests, Error analysis

The theoretical basis tor an extremal control strategy in
random vibration testing is discussed. Except for specisl
cases, this strategy results in biss errors. Formulas for esti-
mating the biss are given, and methods for minimizing the
error sre suggested.

81684

Considerstion of an Optimal Procedure for Testing
the Operability of Equipment under Seismic Distur.
bances

C.W. deSilva, F., Loceft, and KM, Vashi

Carnegie-Mullon Uy, Pittsburgh, PA 15214, Shock
Vib, Bull,, 11,S, Naval Rues, Lab,, Proc,, No, L0, Pt, 4,
pp 149158 (Scpt 1080) 3 tigs, 7 refs

Key Words: Testing techniques, Equipment response, Seismic
excitation

An optimal singleshaker test procedure is developed for the
wismic qualificstion of Class 1E multicomponent electrical
equipment. The method comprises & single test that uses 8
uniaxisl excitation having certain minimum intensity epplied
at the equipment support locstion in s predetermined op-
timal direction, Anslytical expressions for the optimal test
paramaters sre obtained by maximizing the risk of compo-
nent failure during testing,

81685

Dynamic Testing - How Far We've Come - How Much
Further to Go

AJ, Curtis

Hughes Aircraft Co,, Culver City, CA, Shock Vib,
Bull,, U.S. Naval Res, Lab.,, Proc,, No, 50, Pt, 1, pp
3944 (Sept 1980) 2 tigs, 3 tables

Key Words: Dynamic tests, Vibration tests

The evolution of dynamic and, in particular, lsborstory
vibration testing is reviewed, followed by introduction of
test purpose and test condition matrices which may help
in understanding why certasin tests are or should be per-
formed in certain ways. This leads to a discussion, both
philosophic and herdwaredirected, of 8 few of the needed
developments in the fisild. One of these developments,
namely the very topical area of vibration screens, is dis-
cussed in some detail.

81686

Conservatism in Shock Analysis and Testing

T.L. Pae:

The University of New Mexico, Albuquerque, NM,
Shock Vib, Bull,, U.S. Naval Res, Lab,, Proc, No, 50,
P1, 4, pp 117-136 (Sept 1980) 6 tigs, 3 tables, 14 refs

Key Words: Shock tests, Testing techniques

When a structure is to be subjected to mechanical shocks in
the field, it is desirable to test that structure using s shock
test which is conservetive (excites 8 more severe response in
8 structurs then the inputs it is mesnt to represent) with
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respect 10 the field shock inputs. For a8 perticuler shock
tost there exists a probability of conservetiem. It is shown
how the probability of conssrvatism of a shock test can be
spproximately ceiculsted when some shocks measured from
the rendom field source are gvalisbile.

81687

An Overview of Shock Analysis and Testing in the
Federal Republic of Germany

K.E. Meiet-Dornbery

Institut f, Mechanik, Technische Hochschule Darm-
stadt, Shock Vib, Bull,, U.S, Naval Res, Lab,, Proc,,
No, 50, Pt, 4, pp 105-115H (Sept 1980) 8 figs, 4 rels

Koy Words: 8hock tests, Testing techniques

The presentation is confined to some idess of dsts reduction,
The main object is & relevent spproximation and clasitics-
tion of input shock pettern by sets of only few significent
parsmeters,

814688

Measmirement of Dynamic Structural Characteristics
of Massive Buildings by High-Level Multipulse Tech-
Riques

D.G. Yates and F .8, Saftord

Agbabian Associates, El Segundo, CA, Shock Vib,
Bull,, US, Naval Res. Lab., Proc,, No, 50, Pt, 4, pp
137-147 (Sept 1980) 15 tigs, 9 refs

Key Words: Testing techniques, Off shore structures, Nuclesr
power plants, Seismic response

Experimental determination of the responses of large struc-
tures has become a necessery tool for structurel design
verificstion and analysis. The structursl integrity of off-
shore oil pistforms and the ssismic risks in nuclesr power
plants and other large structures require much grester safety
sssurence. Multipuised highdevel structursl testing is an
innovetive approech to high devel transient testing. A portsble
impulse device of recent development produces large force
time histories that cen be controlied to sstisfy multimode
system response.,

814689

A 50 km/h Vehicle-to-Vehicle Crash with Test Dum-
mies (Ein 50km/h-Front-Heck-Aufprall mit Test.
personen)

M., Danrwr and 4, Wajner

Strindbergstrasse 8, 8000 Munchen 60, Autumutul:
twh, Z,, B2 (10), pp LOILOA (Ot 1080) B figs,
3oty i

{10 Gurtnan)

Key Words. Collision resesrch (sutomotive), Mumen re.
sponse, Anthropomorphic dummies

Crash tests and sled tests with humen test persons and
Hybrid 1l dummies sre described. To obtsin 8 reslistic
accident simulstion the tests were run with stendard Audi 80
vehicles fitted with the stenderd seat belt systems,

81690

The Vibration Test Unit . A Unique Rail Vehicle
Vibration Test Facility

R.O. Coupland and A_J, Nintsel

Wyle Labs,, Colorado Springs, CO, Shudh Vib, Bull,,
U.S. Naval Res, Lab,, Proc,, No, 50, Pt, 2, pp 217-
227 (Sept 1980) 14 tigs

Key Words: Vibration tests, Test facilities, Interaction: rail-
wheel, Reilroad cars

A vibration test unit, 8 twelve sheker vibration system
designed to vibrate 8 reilcer 1o simulste the action of track/
train dynamics, is described. Included is a description of the
system and 8 summary of its performance capabilities.

81691

The Application of Computers to Dynamic Rail
Vehicle Testing

8. Clark

Wyle Labs,, Colorado Springs, CO, Shock Vib, Bull,,
U.S. Naval Res, Lab,, Proc,, No, 50, Pt, 2, pp 229-
233 (Sept 1980) 2 tables

Key Words: Vibration tests, Test facilities, Intersction:
reilwhee!, Rasilroad cars, Automated testing, Computer-
sided techniques

A twocomputer system is used to provide semisutomaeted
test control and monitoring for a rail vehicie test facility.
The system provides control st 12 independent force transfer
points, end a dats acquisition capability of 100,000 sempies
per second, The computer equipment and the control snd
dats scquisition computer software sre described.

i .



81692

Shock in Solids: Army Materials Research and Appli-
cations

1. Shea and J F, Mescall

U.S. Army Materials and Mechanics Hes, Ctr,, Water-
town, MA, Shock Vib, Bull,, US, Naval Hes, Lab,,
Proc,, Nu, b0, Pt, 1, pp 27-38 {Scpt 1980} 12 tigs,
1 table, 3refs

Key Words: Shock wave propagation, Test facilities

The mission of US. Army Materisis end the Mechanics
Research Center and its current research program of shock
in solide is described.

81693

Crash Test Facility at the Federal Highway Rescarch
Institute (Die Aufprall-Vermichsanlage der Bundesan-
stalt fur Strassenwesen)

W. Sievert

Bundesanstalt f, Strassenwesen, Fachgruppe Kraft-
fahrzeugtechnik , Bruhler Strasse 1, D-5000 Koln 51,
Automobiltech, Z,,_8_2 (10}, pp 507-511 (Oct 1980)
7 tigs, 3 tables, 11 refs

{In German)

Key Words: Test fecilities, Collision research (sutomotive)

At the Federsl Highway Resesrch Institute a crash4est
facility was developed enabling sccident simulastion. By
means of this facility, research in the ares of passive motor
vehicle safety, and intemationsl cooperstion in this field
can be supported, end the Institute’s role as technical sdvisor
to other governmental agencies cen be improved.

81694

Automatic Dats Channel Calibration and Noise
ldentification

E.E. Nesbit

Lawrence Livermore Lab,, Livermore, CA, Shock
Vib, Bull,, US. Naval Res, Lab,, Proc., No, 50, Pt. 2,
pp 57-72 (Sept 1980) 5 tigs, 1 table, 2 refs

Key Words: Test facilities, Dynamic tests, Automated testing,
Paremeter identification technique, Noise source identifice-
tion

As part of an oversll upgrede of dynemic testing feciiities,
an autometic data chennel calibretion system has been
implemented that uses microcomputerbesed hardwere and
a parameter identification algorithm derived from optimal
control theory. Anslyses are performed using sine and
squere wave calibration signals (st userepecified frequencies)
10 determine channel gein and offset, and known constent
calibration signals to determine 60, 120, end 180 Mertz
channel noise,

DIAGNOSTICS
(Also seo Nos, 674,677,716)

81695

A Review of Machinery Condition Monitoring

J.S. Mitchell

Turbormachinery Consultant, San Juan Capistrano,
Cn, Proc, Machinery Vibration Monitoring and
Analysis seminar, Apr 8-10, 1980, New Orleans, LA,
ph 191.156, 4 tigs

Sponsured by Vibration institute, Clarendon Hills, 1L

Key Words: Monitoring techniques, Rotating structures

A guide for establishing 8 condition monitoring progrem
for operating machinery is presented. Three types of pro-
grams are described in some detsil: a penodic messurement
of vibrstion smplitudes, 8 continuous monitoring system,
and a predictive spectrum analysis.

81696

Improving Vibration Techniques for Detecting Work-
manship Defects in Electronic Equipment

JW, Burt and M A, Condouris

Technical Support Activity, U.S. Army Electronics
Command, Fort Monmouth, NJ 07703, Shock Vib,
Bull., U.S. Naval Res. Lab,, Proc,, No. 50, Pt. 2, pp
173-189 (Sept 1980) 9 figs, 5 tables

Key Words: Disgnostic techniques, Feilure detection, Vibra-
tory techniques, Electronic instrumentstion

The results of a study mads to evalusts the effectiveness of
sine and random vibration for detecting workmenship defects
in electronic equipment are described. The vibration test
program was based upon the use of s fastener<cantilever
beamn device which effectively simulated workmanship de-
fects that had first mode resonent frequencies between 27
snd 880 Hz,
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814697

Polar Plotting Applications for Rotating Machinery
D.L. Bently

Proc, Machinery Vibrations IV setninar, Nov 1.1,
1980, Cherry Hill, NJ, 0 pp, 1/ higs, 13 1ets
Sponsored by Vibration Institute, Clarendon Halls, 1L

Kay Words: Rotating structures, Rotors {machine elements),
Graphic methods, Disgnostic techniques, Bslancing tech-
niques

Poler plots are heing used with incressing frequency to docu-
ment and assist in the interpretation of rotsting machine
performence. The advantsges of poler plots include the
sbility to distinguish between split end closetogether self-
balence resonances, snd the sbility to distinguish between
structurel, ssrodynamic, or selfbslancing resonances. Other
sdventages include the ability to read shaft bow mode shapes
for rotor disgnostics and balancing purposes, and the ability
to show historicel shaft bow mode smplitude and phase
soccording to correlative pertinent paramaeters.

81698

Rotating Machinery Vibration Analysis Using Polar
Diagrama

J.D. Halloran

Turbocompressor Div,, Joy Machinery Co,, Proc,
Machinery Vibration Monitoring and Analysis semi-
nar, Apr 8-10, 1980, New Orleans, LA, pp 55-71,
16 figs, 6 refs

Sponsored by Vibration Institute, Clarendon Hilis, IL

Key Words: Rotsting structures, Diagnostic techniques,
Graphic methods, Vibration monitoring

Poler diagram data displays for vibration analysis sre dis-
cussed from fundsmental concepts to interpretation of a
complex multiple pesk response dats set. Characteristics of
the polar plot for symmetric and ssymmetric systems, for
forward and backward responses and for developing internal
loops sre seperately presented. The sim of the discussion is
to foster the use and understanding of polar disgrams as a
powerful and sdditional tool for vibration analysis.

81699

Induction Motor Bearing Support Resonance - A
Case History

D.E. Hasselfeld

Standaid Oil Co. of California, San Francisco, CA,

80

Pioc, Mactunery Vaibration Momitoning and Analysis
semingt, Apt 810, 1980, New Orleans, LA, pp 9397,
4 tiys, 4 ety

Spansored by Vibration Institute, Clarendon Halls, 1L

Key Words: Disgnostic techniques, Bearings, Induction
motors

A problem with high axial vibration encountered on a large
four pole induction motor is described. The primery cauie
of the vibration was bearing supports which were in reso-
nance with the third harmonic of running speed. A number
of suspect mechanical conditions sre discussed,

BALANCING

{Also soe No, 697)

81.700

An Expetinental Introduction to the Development
of a Unitied Approach to Flexible Rotor Balancing
A.G. Parkanson, M.S, Darlow, AJ, Smalley, and R H,
Badgley

The Open Univ,, Milton Keynes, UK, Proc, Machinery
Vibrations IV seminar, Nov 11-13, 1980, Cherry Hill,
NJ, 34 pp, 7 tigs, 19 tables, 13 refs

Sponsored by Vibration Institute, Clrendon Hills, 1L

Key Words: Rotors (machine elements), Flexible rotors,
Balencing techniques, Influence coefficient method

Several successful methods for balencing flexible rotating
shafts hsve been developed in recent years. The methods can
be divided into groups which are based on modal charac-
teristics and groups which employ influence coefficients.
The relative merits of these two approaches have been the
subject of much discussion and argument - most of it incon-
clusive and rather fruitiess. This peper represents the inijtiai
experimental stage of 8 joint project by which it is hoped to
resolve the spparent differences and develop » unified ap-
proach to such balancing, Balancing trisls are reported in
much more detail than is usual in the published literature
in the belief that this information will give a useful insight
into balancing practice,

81.701

Flexible Rotor Balancing: A Review of Principles
and Practices

R.S. Sharp

e —————



Dept, of Moch, ELngry,, Univ, of Lends, Loeds LS2
81, UK, Tribology Intl, 13 (b), pp 211216 (Ot
1980) 3 tigs, 29 refy

Key Words: Balancing techniques, Rotors {(machine ele-
ments), Flexible rotors

The balancing of flexible rotors on besring supports is con-
sidered from tundementsl and practical standpoints. The
effect of unbalance, the relevant parts of modal anglysis snd
model balancing, influence coelficients and influence coeffi-
cient belancing methods, the selection of balancing planes,
messurements and procedures, results obtainable, outstand-
ing ditficuities, and tikely developments are considered.

81.702

High Speed Balance Procedure

R. Ehrich

Borsig GmbH, Berlin, West Germany, Proc, 9th
Turbomachinery Symp,, Gas Turbine Labs,, Dec 9-
11, 1980, pp 25-31, 14 tigs, 10 refs

Sponsored by Mech, Engrg, Dept,, Texas A&M Univ,

Key Words: Balancing techniques, Turbomachinery, Rotors
{machine slements)

Elsstic balancing procedures and experimentsl results for
turbomachine rotors sre described. The commonly known
criteria of static ayd dynamic bslancing no longer apply
in this case.

81.703

Dynamic Balancing

R.L. Fox

IRD Mechanalysis, Inc,, Houston, TX, Proc, 9th
Turbomachinery Symp,, Gas Turbine Labs,, Dec 9-
11, 1980, pp 151-183, 55 figs, 1 table

Sponsored by Mech, Engrg, Dept., Texas A&M Univ,

Key Words: Balencing techniques, Dynamic balancing

Unbelance has been found to be one of the most common
ceuses of machinery vibration, present to some degree on
nesrly all rotating machines. This peper is presented to
provide essentisl information needed to solve the majority
of balencing problems,

MONITORING
{Also s Nos, 870, 876, 608)

81.704

Vibration Analysis Applied to Aircraft Carrier Ma-
chinery Fault Diagnosis

M, Libby and B, Lundgaeard

PERA (CV), Puget Sound Navasl Shipyard, WA,
Proc, Machinery Vibration Monitoring and Analysis
seminar, Apr 8-10, 1980, New Orleans, LA, pp 85-
91,5 tigs

Sponsored by Vibration tnstitute, Clarenden Hills, 1L

Key Words: Monitoring techniques, Ships, Warships, Aircreft
cerriers, Data processing, Vibration signatures

A Navy program of machinery condition anslysis is being
used ss 8 maintenance planning tool for scheduling sircraft
carrier machinery overhaul snd repairs. The progrem s
replacing the traditiona open and inspect of periodic over-
haul with » program of objective analysis for determining
repsir requirements and priorities. The development, scope
and spplication of the vibration snalysis program is reviewed,
Specific sttention is directed to the data processing system
and narrowbend vibration criteris for eveluating quality of
repair work,

81.705

Failure Indication and Corrective Action for Turbo-
shaft Engines

A.D, Pisano

Advanced Control Engineer, General E'ectric Co,,
Aircratt Enginc Group, Lynn, MA, J, Amer, Helicop-
ter Soc., 2L (4), pp 36-42 (Oct 1980) 10 ftigs 2
tables, 4 refs

Key Words: He'icopter engines, Disgnostic techniques,
Monitoring techniques

in order to prevent loss of power modulstion capability in
the event of a failed engine control sensor, sn automatic
in-flight fallure indication and corrective action strategy Is
developed for advanced turboshaft helicopter spplications.
It provides for both the detection of a failed sensor and the
gensistion of the best estimate of the falled signel which
con then be used to provide continuity of stable engine
control.
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81.706

A Structural Database for Offshore Platfonus

3, Hatlestad and K, Mellingen

ALS, Buergens Mebanish e Verkstedor, Boergen, Norway,
Computers Struc,, 12 (4), pp 294032 (Ot 1980)
4 gy, ety -

rey Words. Offehore structures, Monitoring techniques,
+inite slement technique, Computer aided techniques

A systematic uw of the finito slement method along with
sub etructure techniques to provide the structural engineers
responsible for design or maintensnce of platforms with
stress coefficients for fest and easy analytical monitoring
of stresses 8¢ loads and structursl details are chenged is
described. The database is estat/lished and accessed through
8 special computer program. The peper focuses on the
practical use of s datsbase for u typical Condesp platform
in the North Ses.

81.707

Failure Analysis and Repair Techniques for Turbo-
machinery Gears

T.C. Glew

Prager, Inc,, Gear and Machine Products, New Or-
leans, LA, Proc, 9th Turbomachinery Symp,, Gas
Turbine Labs,, Dec 9-11, 1980, pp 11.23, 9 figs, !
table, 4 refs

Sponsored by Mech, Engrg, Dept., Texas A&tA Univ,

Key Words: Turbomachinery, Geasrs, Failure analysis, Moni-
toring techniques

The use of gesrs in turbomachinery spplications is covered.
Contents of the Americen Gesr Manufecturers Associstion
and Amaericen Petroleum institute stenderds are reviewed,
When gears fail or sre damaged, various proven repair tech.
niques are available. These methods cen seve much down-
time and through the reuse of salvagesble perts, substantial
cost savings cen be reslized.

81.708

The Graphical Shaft Alignment Calculator

J.D, Piotrowsk

Proc, Machinery Vibration Monitoring and Analysis
seminar, Apr 8-10, 1980, New Orleans, LA, pp 117-
125, 28 figs, 3refs

Sponsored by Vibration Institute, C'arendon Hills, IL
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Key Words. Alignment, Shatts {n.echine sloments), Graphic
mathods

A graphicel shaft alignment calculator is described which
plots reverse indicstor readings from (wo rotating units,
engbling the determination of shim changes and/or latersi
moves, and a quich snd sccurste alignment between the
two units.

ANALYSIS AND DESIGN

ANALYTICAL METHODS

81.709

On the Efficient Time Integration of Systems of
Second-Order Equations Arising in Structural Dy-
namics

W.H, Enright

Dept, of Computer Science, Univ, of Toronto, Toron-
to, Canada, Intl, J, Numer, Methods Engr,, 16, i
13.18 (Oct 1980) 3 tables, 14 rets

Key Words: Boundery value problems, Dynsmic
structursl analysis

Fixed stepsize low-order methods ere the most widely used
technique for solving the second-order initial value problems
that arise in structural dynamics. The special stability diffi-
culty that arises with this cless of problem is described and
an outline showing how varisble stepsize techniques can cope
with this difficuity and result in efficient numerical methods
is given,

81-710

Vibraticns of Point Loaded Systems with Coupling
between Different Wave Types - Part | (Schwingungen
punkiweise belasteter Systeme unter Berucksichti-
gung der Kopplung verschiedener Wellenarten - Teil 1)
F.Pesko

Institut {, Technische Akustik der TU Berlin, Acus-
tica, 45 (4), pp 209-217 (Aug 1980} 3 figs, 27 refs
{In German)

Key Words: Eigenvalue problems, Point source excitation,
Beams



The symtem of partial, non homogeneous ditterential equa-
tions of the first order describing @ mechenical system with
2 n verisbles can be derived by considering the continuity
of the n hinematic verisbles and the equilibrium of the n
dynemic verisbles for each volume element. Such systems
sre solved with well-known methods by reducing them to
one 2nd order ditterential equation, This reduction is not
possible it there exists a coupling between the different
weve types, 0.9. for a8 vibrating beam carrying eccentric
masses, Applying the well known theory of systems of linear
differentisl equations of the first order with constant coeffi-
cients, solutions for equstions with verisble coefficients are
derived by enslytical mesns. in this paper the theory is used
to celculate the eigenvelues of s point loaded beam of finite
fength,

MODELING TECHNIQUES
(Seu Nos. 506, 554)

PARAMETER IDENTIFICATION
{Also see Nos, 534,6/9)

81.711

Some Aspects of Recursive Parameter Estimation
V. Solo

Mathermatics Res, Ctr,, Univ, of Wiscunsin, Madison,
WI 53706, Intl, J, Control, 32 {3), pp 395410 (Sept
1980) 29 refs

Key Words: Parameter identification technique, Stochastic
processes

A unified view of the nsture of the recursive, stochastic
spproximation and model reference methods for estimating
the paremeters of » lumped model of 8 dynamic system is
developed. It is shown how, by sequential minimizstion of
an average prediction error, it is possible to construct recur-
sive algorithms for simost eny lumped persmetric model.
For s genersl class of recursions an informal snalysis of
convergence is given by considering the first order moment
behavior of the recursion,

COMPUTER PROGRAMS

81.712

STINT/CD: A Stand-Alone Explicit Time Integration
Package for Structural Dynamics Analysis

P.G. Underwood and K.C, Park

Palo Alto Hus, Lab,, Lockbuod Missilus and € hace
Cu,, Inc,, Palo Altu, CA, Hupt, No, LMSC/D770637,
45 ppr (June 1980)

AD-A087 42:3/0

Key Words: Computer programs, Dynamic structurel analysis

This paper is & user's guide for the stand-elone explicit
direct time integration package STINT/CD for strucwrel
dynamics anslysis. STINT/CD uses an sutomastic verisble
time increment central difference method. The purpose,
function, limitations, and usage of the package are described,

81.713

User's Manual for NEMESIS and PLMODE

R, Goneales and S,G., Payne

Appl, Res, Labs,, Texas Univ, at Austin, TX, Rept,
No, ARL-TM-80-6, 132 pp (May 1, 1980)

AD-A087 254/9

Key Words: Computer programs, Elsstic waves, Wave props-
gation

The normal mode model, NEMESIS, was designed and imple-
mented to aid in the invettigation of low frequency, renge
inverient, scoustic propagation effects. NEMESIS computes
the sigenvelues snd normal modes of the depth separsted
acoustic wave equation. Group velocities and modal attenu-
ation terms are siso computed, Propagation loss and velocity
potential for a source and receiver at a given range can be
calculated from these quantities. A computer model, PL-
MODE, was designed to perform these computations, and the
computer code for both NEMESIS and PLMODE was pre-
pared for export to other research lsborstories. This report
is designed to accompany this software and to assist persons
who wish to use it. The contents include descriptions of the
modeled environment, the input dsta end their formet,
and the output produced by the models,

81-714

Steady, Oscillatory, and Unsteady Subsonic Aero-
dynamics, Production Version 1.1 (SoussaP 1.1)
Volume 2: User/Programmer Manual

S.A, Smolka, R.D. Preuss, K. Tseng, and L. Morino
Aerospace Systems, Inc,, Burlington, MA, Rept, No,
NASA-CR-159131, 184 pp (June 1980)

N80-29253

Key Words: Computer programs, Asrodynamic loads, Air-
craft
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A umr/progremmer manusl for the computer Program
SOUSSAP 1.1 is presented. The progrem is designed to
provide accurste and efficient evelustion of steady and
unsteady loads on sircraft having erbitrery shapes and mo-
tions, including structursl deformations.

81.715

Increased Rail Transit Vehicle Crashworthiness in
Headon Collisions. Volume IV, IITRAIN User's
Manual

t.E. Hahn

HT Res, Inst,, Chicago, 1L, Rept, No, UMTAMA.-
0025-30-4, 233 pp {Junc 1980)

PB80-205735

Key Words: Computer programs, Crashworthiness, Collision
reacnee,. (oaliroad), Reilrosd treins, Simulstion

A wecific gosl of safety is to reduce the number of injuries
that may result t1om the collision of two trsins. A computer
code for the simulsted cresh of two relicer consists is de-
scribed. The code is capable of simulsting the mechenics of
hesd-on impect of two consists on streight level track, The
user can model the individual car components or cars in as
complex Or as simple 8 Manner es is warranted by the simu-
lation results desired.

GENERAL TOPICS

CONFERENCE PROCEEDINGS

81.716

Rotordynamic Instability Problems in High-Perfor-
mance Turbomachimery

NASA Lewis Res, Ctr,, Cleveland, OH, Cont, held at
College Station, May 12-14, 1980, sponsored by
Texas A&M Univ,, Louisville Univ, and AROD, Rept,
No, NASA-LP-2133, 463 pp (1980)

N80-29706

Key Words: Disgnostic wchniques, Rotors (machine ele-
ments), Rotor beesring systems, Sesls (stoppers), Fluid-
induced excitation, Proceedings

Disgnostic snd remedial methods concerning rotordynamic
instability problems in high performence turbomachinery
are discussed. Instebilities due to seal forces and work-fiuld
forces sre identitied slong with those |nduced by rotor
besring systems, Seversl methods of rotordynsmic control
are described including active feedbeck method, the use of
elastometric elements, and the use of hydrodynamic journsl
besrings and supports.

TUTORIALS AND REVIEWS

81.717

Stateofthe-Art Literature Review of Water Hammer
J.C. Watkins and R A, Berry

Idaho Nationasl €ngrg, Lab,, Idsho Falls, 116 pp
(Apr 1979}

RL-A-79044

Key Words: Wster hammer, Computer piogrann, Huviews

A steteoftheert review of literature pertinent to fluid
translents (weter hammer) wes undertsken, A sccnerio of
verious fluid transients is presented, followed by a review of
resesrch and testing of verious phenomena which sffect the
severity of the transient. Numerical simulstion techniques
of such transients as well as numerous computer codes which
could be applied 10 such trensients, sre discussed,

CRITERIA, STANDARDS, AND
SPECIFICATIONS

81.718
Machinery Vibration Measurement
ANSI Standard-ANSI| $2,17-1980

Koy Words: Standards and codes, Vibrstion messurement,
Machinery vibrstion, Disgnostic techniques, Monitoring
techniques

A new standerd on techniques for machinery vibration
messurement, ANSI §2.17-1880 (ASA 24-1880) contsins
descriptions of techniques for meassuring sll machinery
vibrations except torsional. It is spplicable to the manufec-
ture and repair of machinery as well as to users of machinery
Interested in messuring vibrations, Measuring equipment,
mesturing procedures, and calibration releted to the mea-
surement of machinery vibration sre described, All com-
monly sccepted messuring quantities are included: displace-




ment, velocity, and eccelerstion ANS| 82.17-1980 is sppli-
cable to machines having rigid or flenible foundations and to
machines having rigid or tiexible rotors.

81.719

Myths and Sacred Cows in the Envirommental Sci-
onces

H.J, Caruso, Tech, editor

J. Lovironmental Sci,, 23 (6), pp 21-24 (Nov/Dec
1980) 12 rets

Koy Words: Testing techniques, Standards snd codes

The suthor srgues sgeinst the sacrosanct status of stenderd-
ization, which sometimes lacks sclentific buolo. As sxamples,
he questions the wisdom of retaining the 71 C as the number
for high temperature testing, the etfectiveness of orthogonasl
axis testing in shock and vibration, the 2000 Hz upper limit
for L sadbend vibration tests, and the requirement of 8 18¢,
11n.s shock test in 8 dynamic qualification test program.
He hopes that a8 direct involvement of professional societies
such as the IES, IEEE, AIA, and EIA in writing and reviewing
key standards will improve the situstion,
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Unsolicited articles are accepted for publication in
the Shock and Vibration Digest. Feature articles
should be tutorials and/or reviews of areas of interest
to shock and vibration engineers. Literature review
articles should provide a subjective critique/summary
of papers, patents, proceedings, and reports of a
pertinent topic in the shock and vibration field. A
literature review should stress important recent
technology. Only pertinent literature should be
cited. lllustrations are encouraged. Detailed mathe-
matical derivations are discouraged; rather, simple
formulas representing results should be used. When
complex formulas cannot be avoided, a funtional
form should be used so that readers will understand
the interaction between parameters and variables.

Manuscripts must be typed (double-spaced) and
figures attached. It is strongly recommended that line
figures be rendered in ink or heavy pencil and neatly
labeled. Photographs must be unscreened glossy
black and white prints. The format for references
shown in DIGEST articles is to be followed.

Manuscripts must begin with a brief abstract, or
summary. Only material referred to in the text should
be included in the list of References at the end of the
article. References should be cited in text by consecu-
tive numbers in brackets, as in the example below.

Unfortunately, such information is often un-
reliable, particularly statistical data pertinent
to a reliability assessment, as has been previous-
ly noted [1].

Critical and certain related excitations were
first applied to the problem of assessing system
reliability almost a decade ago [2]. Since then,
the variations that have been developed and the
practical applications that have been explored
[3-7] indicate that . . .
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the end of the article are as follows:
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e last name of author/editor followed by
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e titles of articles within quotedions, titles
of books underlined
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e volume, number or issue, and pages for
journals; publisher for books

e year of publication in parentheses
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