




SVIC NOTES 

M.iny clyiurniLb prubMn» ruquiru thuuiüut rupulitivu 

numuriutl LitlLuldliurif lut ihait sulutiuii, In tin.' ihi;\ 

jti.ijyih weru liiiiiimJ to j LMUICU butwiiuii ludiuus 

htinii c i)ni|iul.ili"iii, iiiduO by .j dusk Luli.ul.itui, ut 

th« iligilul Lurnputur lur julviny tbuMi iirubluniü, 

I his hau chiinyc-d, Thu üdiiiu ddvdiictüt jo the HUL- 

Ironies tuchnuluuv thut htiw niddu it pus&iblc tu 

build inuru puwuttul djgiljl u^iiptittTs luvu ulsu lud 

to thu duvutupmunt u( uilculdtiny devicu!» with .1 

broad rdnyu u( capabililiet. Thus it might bu pussiblu 

to match thu si/u uf thu prublum tu thu cdiidbility 

ut the cdlLuldting dwicu, 

Thu puckut pruyidftmidblu ..dlculdtor is onti uf thu 

luss puwurful uilcuhitinij duvicus thdl is dvaildbju, 

nuvurthuluss it is d usuful tool lur sulving curtain 

typus uf dynamics prublums in spitu of somt limita- 

tions. First tfiesu calculators aru programmed in 

their own machine language by keying in functions 

or numbers, and because their programming is ma- 

chine dependent, programs that are written for one 

brand uf calculator cannot be run on a different 

brand unless they are modified. The second limitation 

is related to the previously discussed keystroke 

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 thai 

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 obtain. 

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 

un" uspuci of cumpuldlions fur smdil prublums is 

anuthur advantdgi'. Ihr. means that the dnalyst can 

munitur thu rusults uf thu cumpulatiuns, as thuy 

prucuud, dod vurify their validity. If urrurs show up 

in thu results, thu analysis ur in the prugram they 

cdii be dutuctud and corructud in d muru timuly 

mdrinur. Becdusu it is portable the progrdmmablu 

calculator is vury handy lor solving small dynamics 

problems in the field wfien access to a digital com- 

puter isn't available. 

As I pointed out in the beginning, repetitive numeri- 

cal calculations aru usud to solve many dynamics 

problems. I f»; determination of thu mudu shapes 

and natural frequencies uf multi degree- uf fruudum 

spring-mass systems is a good example and several 

numerical calculation techniques are available fur use 

with programmable 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 natural 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 '•'* use would not be 

cost effective especially since rru-re convenient 

alternative computing devices such is 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. 

R.H.V, 

...■^*fe*..K 
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COMPUTERS AND MATHEMATICAL ANALYSIS 

Wi h (hu KUM'iismy «tvaildbilily uf all sizes and typos ol cufiiputers {sun DIGLST 

Voiumo 13, No. 2) and the evolution o) practical numerical tochniquus, more 

«nginours have turned to the cumiiuter as an aid In the design, development, manu- 

facturing, and problem diagnosis and correction ul equipment. It is heartening to 

see this powerful tool developed and used. Fur there were signs several years ago 

thai computers would nut be accepted. The fact that more complex problems can 

be solved faster increases productivity and competence. 

It is satisfying to view the positive side of the computer acceptance, yet there is 

the tact 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 ol input data and the 

possioility ol cumputational error. Computer results arc 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 approximationSb 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. 

Computer-generated 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. 

 I 
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AIKCKAFT CRASH DYNAMICS: SOMK MAJOR CONSIDERATIONS 

G. Wildin* 

AMrtct. Thli arlklt dncribM thn» major con- 
tJdiravont In aircraft cnah dynamkt. Tha coniidara- 
tiont an aircraft cnah anvironmanta, available 
analytical mathodt. and occupant protaction. Tha 
ärcnft cnth anvlronmant varies depending on air- 
cnft lite, conflguntion, and uaage. Current craih 
daaign nquinmentt for military and civil helkopten. 
$mall airplane», and large airplane» an pnaantad. 
Analytkal modeling of cnth behavior require» three 
level» of capability: »imple, intermediate, and de- 
tailed. Brief description» of method» and nfennce 
»imulationt an provided. Occupant protaction, 
whkh I» the goal of the craah daaign effort. I» related 
to a daaign In whkh the load capability of the varlou» 
tyttama - i.e.. landing gear, alrfnma. aaats, and 
occupants - I» compatible with the crash environ- 
ment Occupant protection I» dependent on many 
cmh-retated factors. 

It has often 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 ail types of airplanes - commercial transports, 
general aviation craft, and military fixed-wing or 
rotary-wing aircraft. This article is a review of the 
post-crash behavior of structures. Crash dynamics 
involves different principles from those involved in 
normal operational design considerations. One 
fundamental difference 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, üy contrast, liltln is known about 
large duturmat(un behavior, particularly as it relates 
to the crash envirünment. This artidit briefly de 
scribes three areas of aircraft crash dynamics crash 
environment, analytical methods, and occupant 
protection. 

CRASH KNVIRONMKNT 

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 envelooe that 
specifies directional and combined impact velocities 
(1-3). The Federal Aviation Administration (FAA), 
in its regulations 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. 

•St/i/or R»—rch Specialist. Lockh—d-Calltomla Company. Butbank, CA 91520 



Notary  wing aircraft.    Ihn (Müh  uftvifummmt  (or 

IVUllCUplUII    dldul»    ■iilr.l.itili.llly     tldlii   Itl.ll   ul   Jll 

plufiui, Thu ctditi IIIIVIIOIIMII'III (01 Miililjiy (luliLup- 

luti .i-. dultnud hy If'iiii piiK I'litilo Mitvivdliln M.I'.II 

(juliut in difturunt diructiuiis w.i-. usiiibliriiud lui U.S. 
Aimy hulicuplürs un ihu ij.i-.r. >)( 3/3 j(.Lid<)iiis Hui 

occuffüd buiwtton July 19Ö0 und Juno lütüj |1). 

In d Hi iMit ij|)dalu ut itif U.S. Army CidiJi Survivdl 

Uusiijn Guidu (2) l\w rucumniondDd dusign onvuuii 

munt vv.i% prusuntud js tluiditsiyn pulsu. Altlujijijli tin; 

ciiisfi onviiuiiinonts urn iduntical to the hisloncjl 9^1(1 

porcenlilu survivabiu tiiisJi pulst), tho U.S. Aimy 

rucuyni/i's ih.it iiii|iiuvud crustiwurtliinuss ncroastts 

t(u.' swunty u( ihu survivdblt! crash, ihoruby pro- 

ducing d rwvör-onding incruasu in thu lew! o( crash 

wurthine&s .it the oxponso ol dircralt pur(oriTiancu, 

The U.S. Army defines d survtvable accident |2) us 

"an accident in which the forces transmitted u> thu 

uccupdiit thruuijh his seat dnd restraint systum du 

nut uxcuod thu limits of human tolerance tu dbiupt 

dcculuratiuns and in which thu structure m the 

occupants' immediate environment remains sub- 

stantially intact to thu extent that a liyable yulumu 

is inuvided (or the occupants throughout the trash 

sequeriLU." Thu U.S. Army further defines a sur- 

vival onvelopu (2J as "the range o( impact condi- 

tiuns •- including magnitude and direction u( pulses 

and the duration of forces occurring in an aircraft 

accident - wherein theoccupiablc aruaof the aircraft 

remains substantially   intact, both during and fol- 

lowini) the iiii|ia< I, and Ihu IKIIU-I lldriknulted lu lfm 

ii(<.u|ianlb du not uxi uod tin- liiiiilk (j( human tolur 

diu.c) whi-ii iiiiiuni slate u( thu art ruklruint sy^ii-ms 

are UMHJ 

Military Standard 12'JU |i) defines 4u(-h general 

riMiuiruinurils .r. (iusign piilsus (lablu 1). U.S. Army 

dusign pulsus are applu able to all aircraft in a givun 

laKtgury (rohirywiny or (mvitwing) ruyanJIuu of 

weight and uiiuraliunal requirements. 

Current uinerguncy landing reguiruments (or civil 

helicopters are dusenbed in f AH 2/.bb1 |ü) anO 

I AH 2U.b(il |7| (or normal caiegory and transj^ori 

calugory rutorcralt, resfieLlively. Maximum inertia 

(orces relative to the surrounding structure that an 

occupant can experience are shown m Table 2. The 

suppurling structure must also Lie designed to re- 

strain, under any loads up to thoy shown in fable 2, 

any item u( mass that could injure an occupanl i( it 

cam*; loose in a minor crash landing. 

Genen/ aviation airplanet. Light fixed wing (general 

aviation) aircraft weighing < 12,500 pounds operate 

a; speeds up in 280 knots, carry 1 to 17 people, 

have one or two engines, and have a low- or high- 

wirig condguralion |10). Aircraft ü( this type can 

be involved in stalls, ground collisions, and culh 

sions with obstacles. Accidents have occurred on 

terrains that are flat (M0%), rollmj (*22%), moun- 

tainous  (*11%),  hilly   (*8%), or dense with  trees 

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

IMPACT DIRECTION VELOCITY CHANGE (fpi) PEAKG AVERAGE G PULSE DURATION •T" SECOND 

Longitudinal 
(Cockpit) 60 30 15 0.104 

Longitudinal 
(Pauangar 
Compartment) 50 24 12 0.130 

Vtrtical 42 48 24 0.064 

Lateral 
(Fixed Wing) 25 16 8 OO07 

Lateral 
(Rotary-Wing) 30 18 9 0.104 

*  Impowd at the floor level, near the center ol gravity of the aircraft 

4 



Tabl« 2. Summary ut FAA Imotgonty Landiog R«(|uii«m«nt» 

ULTIMAU INERTIA FORCES                                                              | 

FAR23.b«t |4| FAR26.MI It! FAR 27.MI ISI FAR »Ml 171           j 

8m«ll Alrplanm 
DIRECTION 

Normal Traniport 
Ullltly          Aarobalic TraiiHturl Normal Calagory Calagory                 | 

Cilagory         Calagory Catogory Aitplana« Roiorcrait Roiorcrait               1 

1    UptMtd 309              4.6g 109 1.6g lb«                     I 

1     Forwtrd 9j0g             909 90 9 4j0g 409 

1    SKtowtrd I.69               M>9 \A9 3 JO 9 IO9 

Downward o^glll 4.0 g (31 4.0 y (21                 j 

(I) "Or any laMor lorca that will not ba axcaadad whtn iht nrplaoa abiortoi tha landing loadt raiulllng (com Impact with an 
ultimata datcant valocity o( liva (p j. at dtugn landing weight." 

(21 "Or any lowar (orca that will not ba aacaadad whan «h» roiorcrait abiorb« tha landing load« rttulting (ram impact with 
an ultimata datctnt valocity o( liva Ip4. at datign maximum waighi." 

»0 

I i 
t    IM 

8 

i CAIIOOMV I      CNUIU    acAiiooa« 1   I 
caiiooftvi     iffio    acaiiooav ? I ttaii »mo 
cAiiooMv) '   n\        «CAiiooav) 1 iriAnoowMi 

'  CAirOONV«       WWIM      «CAIIOOMV«   I 
NOTI    Mt NiflNINCI tl IOM CAIIOOMV Of n*IIION 

CAIIOOMV I CAIIOOMV J CAIIOOMV 4 MANOI 

MANCI 
UAKIMUM CMUItl IfllD 

IIAILCffID 

J L 
1000 4000 WOO 1000 10000 

MAKIMUMIAKIOr» WIIOHI roiiMm 

Figure 1. Operational Velocity Weight Envelope for Current General Aviation Airplanes (11) 



I* (1%) .in.) m dirpoiu (*• 2%). Kigurti 1(111 ihuwi 

Ihu oiiui.idurml vel(K.ily wonjfit Miwnlupti tot curronl 

yoiiurdl dvidliun dirpladi». 

Sine« Ihu ikidy 19/Ui NASA hut iwilotinud .i tunui 
of Lidih lutti mvulviny »inulutiituKm and twiti «'tiyinti 

li.)Mi lumlwiny dirtratt .n Ihu NASA LuHC Itnp.K I 
UviiditiiL» Kuiudrch t-acilily. Suvuidl ol ihutu Itnl 

luguuriLut hdv« Ix-.jfi cietenbud (12 lb). Thu ddld 

from this tun«* ul (usti uifi bv utili/od lu duhnu .i 

gunurdl iividlion airpldno crdtt) envirunmuol. In dddi- 

lion, Ihu rusults of the FAAspontorud tludy, utiliz- 

ing CAMl* and NTSB* acciduni dala, as wdl as 

toui lull scale crasti tests of singiu-ongine, hiyh-wir'j 

gunefdi avialion tixed^viny aircralt [11, 23), tan 

provide valuable data regardmy putuniial crash impact 

conditions. 

The current umorgency landing conditions for air- 

planes caleyon/ed as nurmal, utility, and acrobatic 

are described in FAR 23.561 |41. The maximum 

inertia forces relative to the surrounding structure 

thai an occupart can experience are shown in Table 

2. Lxcept as provided in P.23.787•• (4), the sup- 

portmy structure must be designed to restrain, under 

loads up to those shown in Table 2, each item of 

mass that could injure an occupant it it came loose 
in a minor crash landing. 

Trtntport cttagory airplarws. The current emergency 
landing conditions tor Transport Category Airplanes 

are described in FAR 25.561 (5). The maximum 

inertia forces, relative to the surrounding structure 

that occupants are to exiwriencu, are luted in Table 

2. Thu iu|>purtud tiructure must be dusiynud to ro 

strain, under all loads up to those shown in Table 2, 
each item of rrum that could injure an occupani it it 

cdrne loot" in a minur crust) landiny, 

Compansun of the turvivable crash environment and 

the responses of thu structures indicates significant 
uitteruncus between small and large airplanes. The 

survivable large transport accident usually occurs 

around airports at 'light path velocities below 150 

knots and vertical descent rates at impact of leu than 
2Ü feet pur second. These conditions are normally 

assouatud with such landing and takeoff 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 witf) accidents, they include stall/spin and 

emergency landings on unprepared terrain. The 

percentage of occupiablo space in large transports 

greatly exceeds that of smaller aircraft. Furthermore, 

the occupants of small aircraft are much closer to 

the airtrame/terram impact point due to obvious 

airtrame 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 Controlled Collision with Ground/Water       ! 
Uncontrolled Collision with Ground/Water 
Undershoot                                                  i 
Stall 

j    Moderate-High Sink Speed Hard Landing 
Gear Collapse 
WheelsUp 
Retracted Gear 

Low Sink Speed Overshoot 
Swerve 

Collisions with Obstacles Trees 
Fence                                                         i 
Approach Light                                          j 

•   CAMl. FAA CMI AimmKtictl Inttitut», Okalhom» City. Oklahoma 
NTSB, National Traniportation Safaty Board. Waihington, D.C. 

" PJ23J87lel itatat 'Than mutt ba maani to protact th» occupantt from Injury by tha contantt of any cargo companmant 
whan tha ultimata forward Inartla fortat it 4.50". 



Triniipurt diruall .«< Hlmii il.n.i fur thu p«iriu(i I9bü 
1U/U iiru bomy IUVIUWINJ by Ihn thriw m.i)ur WKIULKMIV 

airtt.iinii tnunutttctururt, undur f AA/NASA i(JunKii 

Wup |t/| iind with ihn iiuitUincu u( NT SU and 

ICAU* orydiii/dliuni, lut thu iiotpoiu ol duvulupiny 

lurvivtfblu i (.nli Kunanui, Thutu Huomiu» will in 

clududiiliniiioniof Ihn tulluwiny. 

Impact Condilioni Airplan« Configuration 

Sink Spoud Weight 

l-urwdfd VulucHy Cg 
Airplanu Altitudu üuiifli) Positiun 

Tötrüin Detcription Control S<Mtinys 

uuuntially on« lotl ituramutur data wul |wr tuM n 
.ivuiliililn. In thu latu 1ü60K, m a rutult ol nxpandlrtg 

cumpulor Kiimlulily, rnorttdutailud muduliol aircraft 

ttruLiurus btfuim« a rualiiy, Such tochmquui at 

hybrid und finite ulumunt/ditturencu approaches 

wmii UIIHJ, and in a suivuy ol artalytical luchniquus, 

Hu.»! litviiK ol analysut wuru pouiblu [20|, at shown 

bulow. 

Must of Ihn sunplu catuibility programs are associated 

witfi automotive collision studies. The most promi 

nent simple capability model used in aircralt crash 

analysis simulates the luselage as rigid masses con- 

nected by nonlinear axi.tl and rotary springs (21). 

For transport category aircraft, as with light fixed- 

wing airplanes, several categories are being con- 

sidered based on weight, operational speed, and 

si/e. 

ANALYTICAL MKTIIUUS 

Prior to 1970 available analytical capability was 
limited tor 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. 

The most widely used intermediate hybrid program, 

KRASH, utilizes a three-dimensional arbitrary frame- 

work of point masses connected to beams lo simu- 

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] % 

has a two-dimensional intermediate capability model 

132). 

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 (OOF) Motions 

Simple Large structural assemblies < 10 masses 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, Innmuloml CMI Aviation Orgtnlittion, Montr—I, Ctntdt 



Tabl« 3. KRASH Exporlmantal Verification 

Aircraft Gruu Weight (lbs) 

In 'iiict Vi'loutios |II/MXJ) 

Vurtical Lunyitudinal Lulerul 

Hotary Wing, 

Utility Type 

8Ö0Ü 2J 18.5 

Single-Engine, 

High Wing 

24ÜÜ 46 70 

Single-Engine, 

High-Wing 

2400 22 71.3 

Single-Engine, 

High Wing 

2400 49 70 - 

•Single-Engine, 

High-Wing 
2400 43 Ö9.Ü 

Twin-Engine, 

Low-Wing 

Substructure 

54b 27.5 

Rotary-Wing, 

Cargo Type 

24^00 42 27.1 ■ 

'Test performed on soil, all other tests on rigid surface 

'*TT*CH «Ml 

«UM »M MTUM UM 

MSTMJCIVM 
«MM* 

i fmü IIMIM LOVHMMQ MIVUUM <M UMf■ njuutat ITKUCTUM o» AMM.**» 

Figure 2. Piper-Navajo Substructure 

,. ' u. 



simwlaiiunt WMAM l;iJ|, WHLCKl H | (41 , A(. 

IION llib), unU UYCASI |.H)| .if.- .iv.nl.il/l" in 

vaduiib stiiyus ol (JOV ilopiinKii 

A rucunt uimpwitc i »1 tin; UMI "1 ÜY(;ASI, AC- 

TION, .mil KH «iH hu» hoiiii publishod |J/|. A 

Pipor NAVAK) substructur« (I lyu'c '2) w.is inudulod 

by uadi muthud using tin; tarnu campulur, Tht- strui - 

luri! .iii.ily/i-d wiis .i typiLdl twin-«;ni|iiii.', low WKM) 

airplano, thu lüctiun oxtondiK) bum lustiluyu stutiotis 

134 lo 181 .md included Ihu two ILIWIH).' w.'.iis 

bohmij the trow. Thi; ioction wits drup-lusiud .it it»! 

NASA LaRC Itnpact Dynamics Rcsodrth Frtcility. 

TIIL' totjl wi'njlii ol tin; s(H)uMn;ns, mcluding two 

Ibb Itj dumiiiiüs, wdi 'j4b lbs. rit«.' test jrticlu un 

pactod thi; ground with a 77.b tt/suc vurticiil vclucity. 

Fiyuros 3, 4 cind b show somu cumparativc rusponsüs 

fur KRASH, DYCAST, und ACTION with lest dütu. 

Quantitative results for the particular substmciuie 

and impact cundition analy/ud by the three methods 

were cumpürdble (or the pnrndry outboard floui 

acceleration maijnitudes dnd times of occurrence. 

KRASH results were closer to test results tor primary 

floor inbudfd and occupdnt pelvic accelerdtions ihun 

were results with DYCAST or ACTION. The finite 

element morels an solution method were two 

orders of mdi/'ituJe higher in cost than the lumped 
mass hybrid approach (see Table 4). Thus, there 

is an economic advantage to the use of a hybrid 

model io 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 fjchmques 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 minimise post-impact 

damage. Small aircraft accidents generally occur 

away from airports, and the pilot has less influence 

Ttbl« 4 Cost Compantun of KRASH, ACTION, 

and DVCAST 

PrO(|»«m 

(a) 
CPU Ttma Par 

.01 Sac Raiponta 

iti      ! 
t Coil Par     1 

.01 Sac Ratponia| 

KRASH 
ACTION 
DYCAST 

76.34 
874.46 

1861.06 

0,44 
$»6300 
$79000 

(•)      CYBER 175 compuur at NASA Langlty 

(b)      Bmd on coil algorithm at NASA Langiay 

on fjost impact consequences. Selection of the crash 

analysis technique also deijends on the inlended 

purpose. Üb|ectives of crash analysis include. 

• preliminary 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 experience 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 post-crash egress is provided 

The ultimate crash design concern is the occupant. 

The protection of the occupant is related to the 

ability 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 
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Tibl« 6, Summary of Gantral Aviation Alrplana Craih Ttit Impact Condition! 

Tmi Number 1 

2 3 4 6 

Impact Velucitius (MPHI 

Along Hight Path 66.6 bO.0 58.1 55.9 

Longitudinal 47.4 48.6 47.6 48.4 

Vertical 2Ö.7 14.6 33.2 31.9 

Anglos (Degroos) 

Flight Path (7) -30.72 -17 -34.86 -32. 

Impact {$) -30.17 13.5 -39.4 -34.8 

Attack (a) .57 +30,5 -4.54 -2.8 

Hüll (0) +4.13 +3.25 + 18.75 <1.0 

Yaw (4/) -3.27 -11.5 -7.9 <1.0 

Rotational Velocities IDeg/Sec) 

Pitch (d) 46.4 6.9 14.3 18.2 

Roll (0) Negligible Negligible Negligible Negligible 

Yaw(^) Negligible Negligible Negligible Negligible 

7       is negative in dive 
0,0   are positive nose up relative to ground 
a       is positive nose up relative to flight path 
$, $   are positive right wing down 
4/. 4i are positive tail left 

and 0=7 + 0 
Ft/Sec - 1.467 x MPH 

•See Table 3 for Test Article Description 

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: 

• aircraft configuration 
• structural systems involved 
• failure modes and energy absorption capability 

of the structure 
• terrain and surroundings 

• location, direction, and magnitude of impact 
• load path ro occupant 

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

10 
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Figure 5. Compantont ul Occupant Pelvit Vertical 
Accelerationi, Tett vi Analytii 

(uiiiliiiuii-. nmilliu) in ihlli'ii'iii iiiuiluiiil 'liiiii>i'i< 
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ll'ill-. .Illll |>tlSl 4 Irish i|.lllliii|i' lul Itll» SdlltA ul |i-',t'. 

I/'U) .IK' 4/111WI1 Hi lillilr S uliil ( ii|iili- •), li:i(n« Iivi'ly. 
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luriiiin, 

Figure 6. Pott Impact Views of Full Scale Crash Test Specimen 
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An.ilyii. .il iifuyruoil in v.iiMM)'. kliKH»ol (iuvulopniudt 

ilinl uvi'ji' urn .iv.iil.ilil' HVII(II) .iiul linili- itluiiioril 

luchoriiutx aiti (ho mu^l (Kipulüi i^jpruochus. Hut 

ii-vili-. ill hybrid niultuHJ», (MIIMUI.HIV KHASH, 

h.ivo bum) Mjhstiiiilitillv Lurrolatud with I<".I daw. 
I initu ulurtwnl inulhoJs utlur ihu poiun'iiil lof tnoru 

di'tiiil .iriiilysiü l>ul ntquir» lurthoi vmilu .itiun and 
Uli tut uxpoctüd lu hi.' Iwn ordir. i»( ifi.li)iulii(jr niDir 

cosily lo ruf) Hum hybrids. 

Ihc viltiiy o( iho occupant is th« must impurtuni 

uuri-urn in crash iirmlysis ul aircraM, Occupiinl 
Stili'ty can bo uvdluülud with rcnjurd lu loads, rustrüint 

of movomont, surrounding structural intügrity, and 

uniniikiirud mjriiss. Thu optimum dusign for occupant 

safuty rugunus cunsistuncy in dusign to unsuru that 

tin- i..i|i.il)ilitv ol thu various ^ystums landing quar. 

airfrartm, Hour, wit and attachmunts, and restraint 

Systems    iscompatiblüandcosl-cflöctive. 

OthtT significant crash-rulated aruas have not buun 

discussed m this article, e.g., post-crash fires con- 

tribute significantly to injuries and fatalities in air- 
craft accidents. Crashworthy fuel cells have helped 

reduce post crash injuries and fatalities in military 

helicopters. Reduction of the post-crash fire hazard 

is being investigated for transport category aircraft. 

The development of anti-misting fuels would be an 

important method for resolving this hazard (38|. 
Human tolerance is certainly a (u'tor in evaluating 

occupant survivability. This complex subject is still 

being researched. The basis for current tolerance 

levels has been described [39]. Related to human 

tolerance are seat models and biomedical modeling 

and simulation, these are in various stages of develop- 

ment and checkout [40). Verified models could 
be useful in assessing occupant response and injury 

potential. 

Crash dynamics is a broad subject encompassing 

many areas. The 1975 aircraft crashworthiness sym- 

posium (411 provides excellent insight into the 

research that has been conducted in this .id related 

fields. 
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LITERATURE REVIEW: •-Ä-, 
Vibration llttralurt 

[ho inonthly Litutaluru RUVMIW, a subioctivo cntigu« und summary uf the lituru 

luro, contiltl of two to tour toviuw aflicUis «ach month, 3,000 to 4,000 woffis In 

lunyth. Iti« (jufposu uf tfus svctiun is lo prusunt a "digust" uf lituraturu ovur a 

ponud uf thtuu yuais. Plannud by the Tuchnical Editur, this suctiun pruvidits tfm 

DIGEST roadttr with up-tu-dalu insights into current technology in murn than 

IbO topic dfüas. Review articles mlcudu technical informatiüii from articles, ro(jorts, 

and unpublished proceedings. Lach article also contains a minor tutorial of the 

tuchnical area under discussion, a survey and evaluation uf the new literature, and 

recommendations. Review -irticles are written by experts in the shuck and vibration 

field. 

This issue of the ÜIÜLST contains an article about impedance methods for machine 

analysis. 

Dr. M. Massuud of the University uf Sherbrooke, Stmrbrouke, Quebec, Canada has 

written a fulluw-up uf an earlier review in which basic definitions, mathematical 

background, and test procedures uf the impedance uf mechanical systems were 

given. The present review is restricted to literature published from 1977 to the 

present. The impedance uf acoustical phenomena associated with mechanical 

systems is emphasized. 
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IMHKDANCK MKTIIOIKS KOK MACHINK ANALYSIS 

M. MiMuud« 

Abitnct • Thli psptr it t follow-up of an tarlitr n- 

viuw in which bmk dtfinitiom, mathunatkal back- 

ground, and tnt procadum of tha Impadanca of 

machankal tyitaim wan givan. Tha praaant taviaw 

it raatrictad to litaratuia publin.vJ from 1977 to tha 

praaant. Tha impadanca of acouttkal phanomana 
aatociatad with machankal tyitamt It amphatiiad. 

Impudarcu muasuruinünb still pruvide ihn basis tur 

most tost techniques for syr.tem identification pur- 

poses. These transfer functions measurements, known 

as mechanical impedance, mobility, and admittance, 

express the complex ratio of the force acting on a 

spogified 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 ex- 

cited by a sinusoidal force is given by 

W-IZ]-' (F) 

1 
where (Z) = (a + jw) IM| + (ß + "| (Kl and, 

(X) is the velocity, (F) is the force, (Ml is the mass 

matrix, and (Kl is the stiffness matrix. The damp- 

ing matrix is expressed aslC) = a (M) +ß(Kl. 

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. 

IMPKÜANCE IN AN ACOUSTIC MKUIUM 

Thu impedance Z, in the context of acoustic phe- 

nomena, has a definition parallel to that of mechani- 

cal impedance; the force is replaced by a sound 
pressure p(N/m1) and the linear velocity by a particle 

velocity u(m/s) or a volume velocity u(m1/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 

difference exists between the two quantities at any 

point in the wave. 

u 
N-süt/m*    (mksrayls) 

where p C is sometimes 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 linear acoustical phenomena in the steady 

state, a time difference in the lime functions of 

sound pressure and the velocity leads to a phase 

difference of one relative to the other, and the 
impedance is given by a complex ratio. Impedance 

types common in acoustics have been given (21. 
They include: 

i) Specific Acoustic Impedance Zs: the complex 

ratio of the sound pressure p(N/m]) at a point 

of an acoustic medium or mechanical device to 

the particle velocity at that point u(m/sec) 

^ 
N •sec/m*    (mksrayls) 

Acoustic Impedance Z^, or acoustic impedance 

at a given surface: the complex ratio of sound 
pressure p(N/m2), averaged over the surface, 

to volume velocity u(m,/$) through it. The 

surface can be either a hypothetical surface in 
•Prohuor. khchmk* Engintring Dipt.. Faculty of Appllod Schncat. Univnlty of Shattrook», Shiitnok; Ouabac, Canada 
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an .11 uiisln   (imidijin or ttiu itiovioy Mirfiim (i( .1 

1111« li.inii .ll (Juvicil, 

/A -  - N •«y./m*  (inks«Cüuilic ohmi) 

111) Nortn.il Spocitic ACUUSIIL |i!i|ii«l.itK.ii lw, nr 

unit aruu inuusln iiri|joOdnu) Iho tuinplux 

rutiu ul ihn suund (iruuuru p lo Um nurnial 

cuMipununl of the parlidu vulocity un ut thu 

buunddry bulwuen air and a duntur muiJium »ich 

at a pcirius rnaturial ur a laryv numbur ut small 

Jianitftur tubut packed iidu by sidu. 

Zjn • — N «Süt/m1   (mksrayli) 

iv) Characteritlic ImpedarKu Z0 turm usud to du 

scnbu the acoustical pruporties ol puruus mato- 

riait usud tor the purpusu uf attenuatiny sound 

propaodlmg in ducts and mulllers ur lor im- 

proving sound transmission loss through acous- 

tical barriers. The definition ot characteristic 

impedance is given in terms of a complex charac- 

teristic resistance (pC) involving the density ul 

the porous material and the complex speed ot 

sound in the porous medium, including the dis- 

sipation during propagation. The tollowmg is an 

empirical power law approximation for Z^, 

R +J X 

plioiiii» miitluxl lur inuaauring impudanc« has Iwwn 

kludiiHj |J, 4| its luis Ihu ullucl ni random and -.y» 

turnatii orruis .r.vn Mini Mith curlairi lyi»-. of mua 

surernonls I'»). A IM-W upproadi lor mnasoiUHj un 

(n-il.ini <■ as ritlatiNl to IJMSS instruments lias imwi do 

y ribiKi |0|. One impedance rneaiurumeni mulhud 

um()hast/es Ihu luwor Iruquuncim as appluxl to a 

twixylindei retfigwratiun compressor discliarge Sys- 

tem |/|. Measuieirients using sine-swei-|i excitation 

with Wiown volume velocity have been reported |UJ. 

Tests with constant-velocity sources excited with a 

cunstant lurce shaker wre conducted |9| to evaluate 

the ellucts ot wavi^joides. A new technique to record 

mechanical compliance ol structure by holographic 

interferences has boon stKMi-.ti-d 110). 

Special attention is usually given lo porous materials 

for sound isolation purposes, and impedance values 

ol various ty|MfS ol porous liners have been studied 

(4, 11). Ducts and tubal structures are alsu ol inter- 

est in acoustic studies (12). Predicted impedance 

has been compared with measured values in yra/my 

incidence impedance tube (13). The uptimum im- 

pedance ol a circular duct has been correlated with a 

cut-off ratio that is a fundamental parameter govern 

ing the propagation of sound in a duct (14). A new 

method for precision shock wave impedance match 

has been developed [lb), and a problem of noise 

generation in axial fan has been treated (16). 

where. 

R-pC(1 + 0.057 Kpf/R,) ■0.7S4i 

X'-pCIO^Olpf/R,)-0-7") 

and, Ri (flow resistance) - "J"JJ" ,^ p is the 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 u held constant during a measure- 

ment. 

ACOUSTIC APPUCAT10NS 

An important consideration remains improving the 

measurements of acoustic impedance. The two micro- 

OTHER APPLICATIONS 

System ide ttification and testing techniques. The 

problem o' multiforce sine excitations has been 

discussed (1/|, a procedure in which impedance 

data are USP^ for structural dynamic testing was 

suggested. N las (18) suggested that on-line calibra- 

tion for impact testing yields improved impedance 

pots. The use of impact tests to measure the dynamic 

pn perties of lightweight aircraft has also been re- 

poled (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 
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Structum, foundation, and notation. Itiu utluii 
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inimutt tu unuinoun (29, 30|. Plalu analys» «oldlud 

protiluini havu bwn rofwrtou (21, 32-341. The im 

peüdiiu) iiutthud it altu uwd in thu quality cuutiul 

ut fiboi rumlurcod plijitic ttructurus |3ö|. Frequency 

respunsui ul riiulti-deyree systems and cuntmuuus 

systems using transfer functions have been studied 

(36,371. 

With reydrd tu tuunddtion soil related problems, 

Oasgupta |38| developed a numerical lormulation 

based un impedance measurements fur a mathemati- 

cal model for soil regimes bearing a flexible structure. 

Bachschmid (39) investigated the dynamic behavior 

uf a turbomachinery shaft on a foundation. Mochani 

cal impedance data have also been used [401 to pre- 

dict vibration isolation efficiency. 
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Systematic Metiitiremont trrurs in Acoustic 

Impudancit as OotuimmiMi by lh<t Transmission 

Line Method," NASA TN U-8b20. 11)231 

(Dec 197/). 

6. Pratt, H L, Llhott, S.J.. and Buwshur, J.M.. 

"The Measurement ut the Acuustit Impudancu of 

Brail Imtrumenu," Acuilica, jg (4) (Ocl )977). 

7. Singh, R. and Soedel, W., "An efficient Method 

uf Measuring Impedances uf Fluid Machinery 

Manifulds," J. Sound Vib„J£6 (1). pp )05-)2b 

(Jan 8, 1978). 

8. Singh, R. and Schary, M.. "Acoustic Impedance 

Measurement Using Sine Sweep Excitatiun and 

Known Volume Velocity Technique," J, Acoust. 

Soc. Amer., 64  (4), pp 995-1003 (Ocl 1978). 

Biomachanki. 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.M. Rusunburg 

Pl.'tuirfil'r.'w, N.'w Yurk.NY, 19/7 

I hi; dutluif, ('[(jlesior Hobtnbi.Ttj ul th»; University 

ut Citlilorniij .it Üurkvluy is i l<:.trlv •' mastor in, und 

.1 Lonnuissuur uf, tho iirl u( dynamics. His b(Kjk, 

wliK.h is diinud at tin; suniur/first year ijr.nlu.iti- 

studunt li.'vt'l, contains sumc fresh insiyhis and tr.ivijs 

soitio lightly truddon (JUKIS. T^lt•s^.• luaturos, I susiioct, 

would b».' much better appreciated by more advanet-d 

students. Thus I cannut wholeheartedly recornit»end 

use o) the bu(jk for teaching at tho suggested level. 

However, it would bu a valuable addition to any 

reference library. 

The prospective reader should be well versed in the 

principles and applications of Newtonian mechanics 

and have a good background in vector and matrix 

algebra and in ordinary differential equations. The 

text is organized into 21 chapters. A brief historical 

introduction is given in Chapter 1. Dynamic systems 

art- discussed in Chapter 2, using, in part the language 

of set theory (somewhat distracting this reviewer!). 
A clear distinction is made between Newtonian and 

strictly Newtonian (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 in-depth 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. 

|iitrodu(.toiy cummunll on the nature ol Lagranguan 

(Professor Rownbery insists on this spelling) mechan- 

ics are offered In Chapter H. Chapter 9 is a ma|or 

chapter in the book and treats at lome length virtual 

displacements and virtual work. iJ'Alembert's princi- 

ple is elucidated carefully, and the author offers 

valuable insights into the nature of the constraint 

lorces. Hamilton's principle is treated in Chapter 10, 

including a discussion of variations lor which time 

as well as the state variables are varied. Tho section 

also Includes Lagrange's and Jacobi's principles of 

Least Action. Generalized coordinates, and expres- 

sions for fundamental items in terms uf 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 dynami( 

coupling. 

When a constrained problem is formulated without 

the us<.' of auxiliary variables, such as Lagrangean 

multipliers, 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 

formulation is the subject of Chapter lb, with em- 

phasis on examples for both a single particle and for 

systems of particles and rigid bodies. Solutio i pro- 

cedures are the main concern of Chapter 16. Initially, 

first integrals are discussed. Jacobi's integral is treat- 

ed, as are the momentum integrals associated 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 of 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, arc discussed in  19, a tradi- 
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HA. Scult 

l)(!|>i. uf Appl. Mircli. jiul Lngrg, SufriLü 
Univürsity o( Mit ti|i).iii 

AnnArbof.MI 40109 

LIFELINE EARTHQUAKE 
ENGINEERING   BURIED PIPELINES. 

SEISMIC RISK AND INSTRUMENTATION 

1. Ahnidii.S.C. Liu,and R.b, Nitkt.-ll, LcJiturs 

ASML SuotidlPubl. PVP-34,JunL' 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 from Juno 25- 

29, 1979. The 20 papers cover a variety of relevant 

topics in three major areas; buried pipelines in a 

seismic environment, seismic risk and criteria (or 

lifelines, and strong-motion studies and instrumenta- 

tion. 

The book starts with a review of the response of 

buried pipelines under seismic 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. Shino/uka 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 I. 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 Burled Pipelines under Seismic Excita- 

tions" by C.C. Cliun, I. /\riiiidri. iind M. Kdluiid, diid 

(()) "Myiiidulu tidiikMuii'. in LtMUKM ill)») Pjpollnu» 

IIIIIHHJ I dMhqudkift" by I .M. Young und S.I . Hunlui. 

PdlHiis u iKumod with tuiimli ri»k md uitnria lot 

lifelines include (1) "Selunic Sdlety Analysis of 

Lifeline Systems" by J. Motiaininud and A.H.S. Al I, 

(2) "Suismii Risk diid Muliability ul Culllurriia Stati 

Project" by A.S, Kiremldjidn, (J) "Uetision Opti- 

ini/jtion of Lifelines with Multiple Earthquake 

Associated Hd/ards" by J.R. Benjamin and F.A, 

Webster, and (4) "The Prddical Use of Risk Analysis 

Yusteiddy, loday and Tomorrow" by J.H. Wiggins. 
I tie section on strong-» lotion studies and instrumen- 

tation contains six paixis (1) "On d New Proposal 

of Seismic Instrumentation und I rigger Systems for 

Industrial Facilities" by H. Shibata, (2) "Instrument 
Arrdys fur Strung Ground Motion" by W.D. Iwan, 

(3) "Strong Motion Data Management" by A.G. 

Brady, (4) "Bureau of Reclamation Strong Motion 

Instrumentation Program" by A. Viksne, (5) "Los 

Angeles and Vicinity, California Strong Motion 

Accelerograph Network. - A Progress Report" by 

A.G. Anderson, M.D. Trifunac, and T.L. Teng, and 

(6) "Strong Motion Studies in the Central United 

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 B.W. 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 more-complete representatives of literature in 

the modern lifeline earthquake engineering field. 

Leon R.L.Wang 

Associate Professor of Civil Engineering 

Rensselaer Polytechnic Institute 

Troy, NY 12181 
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VIBRATSIIvTEKHNIKE 
(ENGINEERING VIBRATION) 

V.N.ChuloiMui, I ditut 

MustHMostfuiMili', MDV DW, l't/H (III Hciv.i.in) 

UIMJ pcv hi', um lib of nifvv IKIVIIIKI ^ In Ihn mi'llKxh 

ol OIJIIIKUIK tiiiiiiiiil liii(|iiiini.M!!i iiii'l viliiüliufi lutxiut 

ill IIJMI|I|I>K .IMI.IMM "i. Coiisldofubl'i iiitiniiinn Is dn- 

viili'il in iiiii.iiiiiiin iimJ iiiiiiiun. ^Itirutloiik, inipud 

|ifiii<f^w'b <miJ [iruiitviutiori of Wiiv«'!» unU ll"' tlniuiy 

nt vibrallunal rullabllity. 

"I nyiniNiritig Vlbfation" is a six VUIUITUI liundbnok 

consisting ut 

Volufiiu 1      Vibtdllun ut Linuar Systurns 

Vüjuiii« 2 NiJiili'iud» Vibiiitimi ol M<,tlia(ii(..il 

Syilüms 

Volumu -i Vibration Analysis of f lastii. Struc- 

tural i Inniunts and Systems 

VOIUMIU 4 Benuficial Usu ol Vibration in Modern 

Technological Pfoa)$s«;s 

Vültimct) Modern Melhuds ol fc x(ierim(intiilly 

Dettrmining the Characteristics of 

Vibrdtury Processes 
Voluriie 6 Methods ol Protection Against t xpo- 

sure to Vibration 

Those volumes are intended to give suMiciently com- 

plete information ( n vibration problems which can 

occur during de«ign, manufacturing, testing and 

ofioration of various ty(ies of machines, devices and 

structures. The material is presented in such a form 

that it can readily be used with electronic com- 

puters. Leading Soviet vibration exixsrts 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 is 

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 dynamic 

characteristics of real structures. 

This review will only concern itself with Volume I, 

which was edited by V.V. Bolotin and published in 

1978. It consists of 3b2 pages. Other volumes will 

be reviewed separately in subsequent issues of the 

Shock and Vibration Digest. 

The first volume covers modern methods of investi- 

gating vibratory systems with a finite number of 

degrees of freedom, 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 

ihc first volume consists of UIMM- p.irlb covering the 

following subject mallei 

Part I. Vibration ol  Linear  Systems with a I mite 

Number of Degrees of F ruedom 

Chapter I       Introduction, General Concepts 
Chapter II Mathematical Description of Vibrn- 

lury Systems with d f inite Number 

ol Degrees ol I ruedum 

Chapter III Free Vtbralions of Conservalivir 

Systems 

Chapter IV Methods of Computing Naluial Fre- 

quencies and Vibration Modes of 

Systems with a Large Number of 

Degrees of Freedom 

Chapter V Nonconservative Autonomous Sys- 

tems with Constant Parameteri. Sta- 

bility ol Linear Systems 

Chapter VI    Forced Vibrations 

Chapter VII   Parametric Vibrations 

Part   II,   Vibration  of   Linear   Distributed Systems 

Chapter VIII Mathematical Description of Distrib- 

uted Vibratory Systems 

Chapter IX General Characteristics of Natural 

Frequencies 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 

ChapterXII Natural Frequencies and Vibration 

Modes of Elastic Plates 
Chapter XIII Natural Frequencies and Vibration 

Modes of Elastic Shells 

Chapter XIV Forced Vibrations of Elastic Systems 

Chapter XV Dynamic Stability of Distributed 

Systems 

Chapter XVI Propagation of Waves and Impact 

Processes in Elastic Systems 
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t'.lit III. ViliMtKiii «I I Itrttit SyUum» uiitloi Hiinduifi 

Diftturbarii'u» 

C(ltl|l|i)( XVII   IKII.I   lluni   tilt'   lliiuiy   (it   Rclttdutll 

('((».itw» und I iitltl» 

Chaplot XVIII Haftdum VibruKtry Syilfms with J 

I inilo Nuinlwr  ot U<M(it;s of i: twi- 

ijinri 

Chdplur XIX    Pufamulfit  Vibtuliotis Durifi!)  Hdti- 
cjum Distnltj.Ku i'S 

Chdptüi XX     Rafidom   Vibrdtiun  ol   Oislributud 

SysliMii!« 

Lli.i|ii"( XXI    Funüdiiiüiitdl   Fhuuty ol Vibrüliunal 

Ruliabilily 

The first vujutnu amdutii* with .1 bibliu<jrii|)hy of 

143 titles, 98 beltifl Ifum ttii' Suviut BIDL, dnd 4,j 

bt'iiKj Ifutii othttf t-onntrius uulsidu uf thu Soviet 

Blu(. 

Vulume I uf iho Lrujinetiriny Vibrdtiun fijndbuok is 

well written. It tuntisoly suMimari/es numuruus 

iiniMjrijnt aspects uf vlbutiun thoury under one 

cuvcr. It is a valuabto odditiun to publisfied Vibration 

literature. 

M. Dublin 

General Dynainic s/Pomona Division 

5940 GlenleaL ant- 

San Diego, C A 92120 

VIBRATSIIvTEKHNIKE 
(ENGINEERING VIBRATION) 

V.N. Chelomei, Editor 

Vol. 2. Nonlinear Vibration of Mechanical Systems 

I.I. 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 mathematical 

methods tor their analysis arc presented. Results 

related to special current problems of the theory of 

nonlinear oscillations are given. 

Ilii» vulume uinsitl!) uf three (Mil-, < nviuii) the 

tulluwlng tubjUGt mdltel 

PdM I. üuMtrtdl In fur mat ion About Nonltnoöi Mothan- 

ital Syilumi Matfieinaticdl Analytic Methods 

Chapter I General Infurmution About Nuiilm- 

ear Muciianical Systems 

Chapter II       Mathematical Methods of Analy/ing 

Nonlinear Oscillatory Systems 

Part II.Basic  Models uf  Nonlinear  Oscillatory Sys- 

tems, Their Analysis and Characteristics 

Chapter 111 Conservative Systems 

Chapter IV Dissipative Systems 

Chapter V Systems with b xternal E xcitation 

Chapter VI Self-excited Systems 

Pait III. Special Problems of the Theory of Nonlin- 

ear Oscillations 

Chapter VII Interaction if the Excitation Source 

with the Oscillatory System 

Chapter VIII   Synchronization and E ntrainment 

Chapter IX Effect of Vibration on Nonlinear 

Mechanical Systems (Mechanics of 

Small Motion, Vibrating Motion, 

Vibration Rheolgy) 

Chapter X Nonlinear Oscillations of Solid Bod- 

ies in Potential Field Forces 

Chapter XI Oscillation and Stability of Solid 

Bodies with Liquid  Filled Cavities 
Chapter ,"ll     Vibratory-impact Systems 

Chapter XIII   CViHation of Electro-mechanical 

Systems 

Of the bibliography of 369 titles, 315 are from the 

Soviet Bloc, 54 are from other countries. 

The second volume of "Engineering Vibration" con- 

tains a concise but lucid and comprehensive treat- 

ment of nonlinear vibration of mechanical systems. 

To illustrate. Chapter II presents a clear exposition of 

the 15 different mathematical methods currently 

used to analyze nonlinear 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 
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SHORT COURSES 

MARCH 

AÜVANCKÜ GII-TS S USKR WORKSHOP AND 
GIFTS 5 SYSTEMS WORKSHOP 
Üatos March g-l 3.1981 
Plate Tucson, Ari/una 

Objectivo Twu parallel sessions MV planned, an aii- 

vanced user workstiop (AW), intendod tor uyirs al- 

ready familiar with GIFTS, and a systems workshop 

(SW), aimed al the programmer who intends lo 

modify, implement or add to the system. The last 

day of the week will be devoted to a GIFTS Users 

Group Meeting in which GUG members may present 

papers and interact on various issues. 

Contact Dr. Hussein A. Kamel, Professor in Aero- 

space and Mechanical Engineering, College of Ln- 

gineering. University of Arizona, Tucson, AZ 85721 ■ 
(602) 626-1650/626-3054. 

MEASUREMENT SYSTEMS ENGINEERING 
Dates March 9-13,1981 

Place Phoenix, Arizona 

MEASUREMENT SYSTEMS DYNAMICS 
Dates. March 16-20,1981 

Place Phoenix, Arizona 
Objective Program emphasis is on how to increase 

productivity, cost effectiveness and data-validity of 

data acquisition groups in the field and in the labora- 

tory. Emphasis is also on electrical measurements of 

mechanical and thermal quantities. 

Contact Peter K. Stein, 5602 East Monte Rosa, 

Phoenix, AZ 85018 - (602) 945-4603/946-7333. 

behavior is a pruruquisile, I fie course includes a 

guest Speaker in the held of machinery malfunctiun^ 

descnpliuns jnd demunstratiuns of machinery mal- 

fiinciiuis» (iisiussiuns of the classification, Identifi- 

cation, and correction of various machine malfunc- 

tions» ü one Ojy rotor dynamics Lit) with individual 

inslruUion arid Operation of demonstration units, 

and emphasis m the practual suiution of machinery 

problem!, rather than rotor dynamic theory. 

Contact Kjthy Fredekind, Bently-Nevada Corpo- 

ration, P.O. I.ox 157, Minden, Nevada 89423 - (702) 

/82-3b)l,L> tension 224. 

APRIL 

VIBRATION AND SHOCK SURVIVABIUTY. 
TESTING. MEASUREMENT, ANALYSIS. 
AND CALIBRATION 
Dates. April 6-10, 1981 

Place Boston, Massachusetts 

Gates.        Mav 18-22, 1981 
Place. Syos^'t, New York 

Dates. August 24-28, 1981 

Place: Santa Sahara, California 

Dates: October 5-9, 1981 
Place. Bournemoutti, England 

Objective    Topics to be covered are resonance and 

fragility   phenomena,  and   environmental   vibration 

and shock measurement and analysis also vibration 

and   shock   environmental   testing  to prove  surviv- 

ability. This course will concentrate upon equipments 

anu techniques, rather than upon mathematics and 

theory. 

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 

acquisition  instrumentation and fundamental rotor 

Contact:     Wayne  Tustin, 22 East Los Olivos St., 

SantaBarbara,CA93105-(815) 682-/171. 

CORRELATION    VND  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 
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(iiiilid.ify, tliulltl I'- pdlllill) tui MilvHH) .ituinlK % 
•IIH) vibidliufi inubli'iht in phytudl syiloin». Pro- 

cndurof uiininlly bctinu il(i|>ll<t(| tu il.tl.i UIIIUUIKJ 

tiuin »mylu, iiHiltl|i|t) dud (iiMilbutoO iii(iiil/oiit(.iit 

lystomi mi) <->II|.IIIII-0 to i liiuily il.il.i .»id ivilurili, 
inoiMiirii |.iii|i,»).iiii)(i ilmui, idoiilily tuuiui cuntn- 

Liuiiuii!,, uvalualo <iiul munitui syttnin piuiiurtltis, 

(IHHIILI uutpul r«tt|iunfus diid nuiv LUiiditiuni, duloi- 

mine nonlinow >ind non-iidtionarv oflucts, .mil 

toiKliu i UyndMiiLS tost pfuyraitii, 

C.unl.ic t I i<|..iilitii-tit ul t (Mjini'itiiiy and M.ilhi-- 

iiidtiLi. UCLA txteniion, P.O. BüX 24901, Los 

AngtHus, CA 9ÜU24 ■ (21J) 82*041Ü0. 

Olijri iivi- Unit CMUIMI is donynvd tut inalntunancti 

tMcliniLidiit. initiurrwnl "nyinoois, diid uiHifuliuns 
puriurinul ■ ilmv individudls rospunsibln tut jnsldlla- 

lion and (iroiivi uiiuidliun ut LUiitiiuiutiS inoiiitunny 
systoins. An uxluptti uxdinlndtiun ut probb inttalla- 

tiun luctiniquiis .mil rnanjlonnij systums including 

types, (unction», and calibrutiun prucudures is pro- 
vldud. Alsu piusentud Is an uvervlim ut süinv ul the 
Instiunivntdtiün used tu acquire data (or vibration 

diialysis, including uscilloscopes, cameras, and special- 

i/ed tilter instiumonts. 

Contact: Kalhy Fredeklnd, Bently-Ncvada Corpo> 
ration, P.O. Box 167, Minden, Nevada 89423 - (702) 
782-361 l.txtunsion 224. 

EXPLOSION HA/AKÜS EVALt ATION 
Ddtes April 610,1981 

Place San Antonio. Tuxas 
Ob|octive I Ins course covers the lull x'C'ctium ot 

liiobleitis (.•ncuuiiiered in dssessmg the ha/ards u( 

accidentdl explotiont, in Uesigmny the pioper cun- 
taimnent as necessary, as well us developing tech- 

niques tu reduce incidence ut accidents during normal 

plant and tiansport opeiatiuns. Specific topics to be 
covered are (undaniemals ot combustion and transi- 

tion to i »plosion, tiee-deld explosions and their 

characteristics, loading (rum blast waves, structural 
resporviü tu blast and non-penetrating impact (rag- 

meniatiun and missile eltccts. thermal e((ects, dam- 

age criteria, and design (ui blast and impact resis- 

tdiice. 

Contact Wiltred fc. Baker. Southwest Research 

Institute. P.O. Drawer 28510. San Antoniu, TX 

78284 - (512) 684^111. Ext. 2303. 

EVALUATION OF TESTING METHODS 
Dates; April 29-May 2, 1981 

Place. Gatlinburg, Tennessee- 

Objective The objective o( this course is to teach 

laboratory peisonnel o( all industries the (undamen- 

tals ot collocting, analysing and interpreting test 

data. The course addresses itself to the behavior of 

measurements and presents practical statistical 
techniques tor 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 to practical problems. 

Contact: ASQC, Industrial Seminars, c/o R.E. 

DeBusk, Box 3803, Kingsport, Tennessee 37664 - 

(615) 245-6793, 

BASIC INSTRUMENTATION SEMINAR 
Dates April 21-23.1981 

Place Chicago, Illinois 

Dates /^pril 28-30,1981 
Place Buffalo, New York 

Dates May 5-7, 1981 
Place Edmonton, Alberta 

Dates September 1517,1981 

Place. New Orleans, Louisiana 

Dates October 20-22.1981 

Place Houston, Texas 

Dates October 27-29.1981 

Place Pittsburgh, Pennsylvania 

MAY 

OPTIMIZATION TECHNIQUES 
Dates:        May 6-9,1981 
Place Gatlinburg, Tennessee 

Objective The ultimate goal of the industrial 
experimenter is optimum operating cot litions in 

the laboratory and in the plant. This ,ourse will 

deal with the problem of maximizing product quality 

while minimi/ing product cost. The various experi- 

mental designs discussed in the course will enable 

the experimenter to do this both efficiently and 
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ücunoinically. InciiiiUittl upiihcutiun» Willi inüutlnul 
uxumplitt will bu omphasi/mj ihruuytiuul Ihu tuuriu, 

ConUct. ASUC, litüustdül Seminan, >./» M.l . 
UöÜusk, BUK J8Ü3, Kingtport, lunnessiN' J/W>4 ■ 
(615) 246-6793. 

tiandmu <>l DID i>rliK.I|j|<>t <il vltiiatloii üUIIIIIIIHJ 

ni-i i-svKV l(" l'1" MILLOMIUI IIIII'IKUIKIII ol Ihlk 

littilM)|ii(|y. |(i|i|(', |lu.lii(iiiO ilKi (liiiii|)ilii| tulKiö- 

ini'iiliils, (l,ini()irii| buhuvioi ol mulotiiiK, t"-%|)"jiiv 

inoBiureiiiuntt <>! timuimi lydutui, Liyr'-ii ii.irnpiri'i 
irualMKinU, (unixi (Jainin.'t», linllottleitiunl luctinlQuut, 
(.jyi hlsturiut, diid (»(JüIMIH MIIVUM) M'SMOMS. 

KOTOKÜYN AMICS OK TtKBOM ACIIINEKY 
Datos May 18-20, igtil 
Place CujjufltiStatiun. Tiixaü 
Objuttivu. To (jruvidu a bfidgt- betwuun dynantict 
theory and the typical hands-on vibrations/instru- 
mentation short course for the engineer who needs 
a basic understanding ut practical turbomachinery 
rotordynamics. The course will treat balancing, 
rotordynamic instability, and tursional vibration 
problems, Fundamentals ol each area will be followed 
up by case histories from engineering practice. 

Contact: Dr. John M. Vance, Dept. of Mechanical 
Engineering, Texas A&M University, College Station, 
TX 77843-(713) 84b-1251. 

COMPUTER SIMULATION OF HIGH VELOCITY 
IMPACT 
Dates May 26-28,1981 
Place: Baltimore, Maryland 
Objective: Seminar provides an overview of physical 
response of materials and structures to intense im- 
pulsive loading and surveys computer progiams for 
wave propagation and impact studies. Numerous 
applications are discussed together with guidelines 
lor program selection, implementation and effective 
use. 

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

Contact, Michael L. Utaktj, Univi-isity of Daylun 
Research Institute, Dayton, Ohio 4b4b9 • (613) 229- 
2644. 

MACHINERY DATA ACQIHSITION 
Dates June l-b, 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 lot 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 demonstratiens 
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 Cor\)o- 
ration, P.O. Box 157, Minden, Nevada 89423 - (702) 
782-3611, Extension224. 

JUNE 

VIBRATION DAMPING 
Dates: June 1-4,1981 
Place: Dayton, Ohio 
Objective The utilization of the vibration damping 
propertki oi «iscoelastic materials to reduce struc- 
tural vibration anJ noise has become well developed 
and successfully demonstrated in recent years. The 
course is intended to give the participant an under- 

MECHAN1CS OF HEAVY-DUTY TRUCKS AND 
TRUCK COMBINATIONS 
Dates: June 22-26,1981 
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 vehick. The course describes the 
physics of heavy-truck components that determine 
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llic btiiMny, »luuiina •mil nümu iwrluiuiiittu) ul Um 
lut.il lykturn, 

(oriLKl UfilvcrMty ul MiLliiyüii, Cu|lu\(t] ol I IHJI- 

lliN.'(|li(J, (JindMuliMj I injiiK-i'diiij I iliKtilmli, UM) 

Cliivil''' Cunlut, Nutili L.iiniHii, Ami Ait)i)(, Mu hiijiiti 

4811W   (11J) /()4-ö4UU. 

FlISDAMKNTALS 0¥ NUISK AM) VIBRATION 
CONTROL 
LMt.-s Juno 22-26,1981 
Pl^o Ciiiiiljriiliit.1. MuVi.iitiuw.-tli 

Objuctivt)    Uns mw wt.tik.   pruyrain ii ileiiyiit'd iu 

pruvidu .) li.n>-'|iini(u) in thofu aspucts o) suund .HU) 

vlbioliuM  ttidl an.' iiii(H»ii.ini |u noiy? LUI irol uruji- 

nuuring.   Tho yenetiil  jpiirudcli  will  bt-  basod uo 

fiKjini.i.-mii) cuticopU rathof thun ihuurellcal diidlysiü. 

The prugram is dusigottd lur the working engimier 

who h,ii bt-'Lumu invuivuO in noiy problems and seeks 

to deepen his/hei undeistdnding ul Ihe sub|ecl. 

Contdtl Oiroctur ul Sunmier Session, Room t19- 

Jbb, MdSSdLhuseits Instilule ol Technoloßv, Cdin- 

bridge, Müss<ichusetls02139. 

JULY 

INSlRANCt INDUSTRY SEMINAR 
Ddtes July 7-9, 1981 

Place C-irsonCily, Nevada 

Objective This course is designed lor personnel 

Irom the insurance industry or sell-insured companies 

wtio are responsible lor inspection ol plants that use 

large, high-speed rotating machinery. Features In 

the seminar include discussion ol the economics ol 

machine monitoring and predictive maintenance; 

presentation ol machine types that should be con- 

sidered, and minimum standards necessary lor ellec- 

tive machine protection diagnosis, inlormation and 

the presentation ol catastrophic lailure by use ol 

proper maintenance methods and malfunction diag- 

nosis techniques and survey ol state-ol-the-art 

methodology. 

Contact Kathy Fridekind, Bently-Novada Corpo- 

ration, P.O. Box 157, Minden, Nevada 89423- (702) 

782-3611, Extension 224. 

AUGUST 

FOUNDATIONS OK KNUNKKRINü ACOUSTICS 
D.it'-. AuguH lU-.M. UIHI 

Place Cambndyu, M-iv-n imv-tu 

()li|>-i iiv I lui yimmni program Is a iixviully 

(luve|o|H-0 coutyi ul study which is basod on two 

regular Ml I subjects (one graduate l'-v<-l and one 

urHJergrttduate level) on vibration and sound In the 

MeUianiidl Lngineering Üupartmuni. The program 

emphaii/es thuw jMirls ul auiuslics - the vibration 

ol n-iunalors, propwilus ul waves in structures and 

air - ttie generation ol sound and Its propagation 

that are important in a variety ol fields ul applica- 

tion. The mathematical procedures that have bu^n 

lound useful In developing the desired equal ions 

and their solutions, and the processing ul data are 

also studied. These include complex nutation, fourier 

analysis, separation ol variables, the use of special 

functions, and spectial and correlation analysis. 

Contact. Diiector ul Summer Session, Ruum I 19- 

366, Massachusetts Institute ul Technology, Cam- 

bridge, Massachusetts 02139. 

SEPTEMBER 

TENTH ADVANCED NOISE AND VIBRATION 
COURSE 
Dates; September 14-18.1981 

Place: Southampton, England 

Objective: The course is aimed at lesearcfiers and 

development 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 

fundamentals and common ground ard then offers 

a choice of specialist topics. The course comprises 

over thirty lectures, including the basic subjects of 

acoustics, random processes, vibration theory, subjec- 

tive response and aerodynjmic 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 noise, process plant noise a'td environmental 
noise and planning. 

Contact: Mrs, O.G. Hyde, ISVR Conference Sec- 

retary, The University, Southampton $09 5NH, 

England - (0703) 559122 X 2310/752, Telex 47661. 
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NEWS BRIEFS: E 
n«w« on currant 

Futurt Shock and 
Vibration actlvltlaa and avantt 

Call Kor Paprra 

MKCHANICAL FAILliKES PREVENTION GROUP 
34* SYMPOSIUM 

Octaber 21-23. 1981 
"UoagMig for DM^B PmMliM in Ike 

InmqfoMim Kii«romn«il" 

The MinJunjcil Failures Prevuntiun Gruup (MFPG), 

undvr Um spun»urshi|) ut Ihu National Buruau ul 

Standards, will hold its 34th Sympusium at the 

National Bureau of Standards, Gaithursbury, Mary- 

land. October 21-23, 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 Papera 

FLOW-INDUCED VIBRATIONS 

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

Vesw.'ls and Piping Conlerenuf lu be held Juno 2/- 

July 2, 1981 in Orlando, Florida. 

Papers iti the general area of ll(jw-induced vibrations 

are invited. Special emphasis will be placed on flow- 

induced vibrations in cylindrical structures, and 

especially in problems related to tubular heat ex- 

changers, nuclear fuel pins und other prublems in- 

volving arrays of cylinders in flow. 

Both theoretical and experimental high quality 

papers are welcomed. Accepted papers will be printed 

in a bound ASMt booklet, available at the Confer- 

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 
Den. Mech. Engineering 

McGill University 
817SherbrookeSt.W. 

Montreal, Que.,H3A2K6 

Canada 
(514) 392-6474 

or 

Shoei-sheng Chen 

Components Technology Division, Bldg. 335 

Argonne National Laboratory 
9700 South Cass Avenue 

Argonne, IL 60439 

USA. 
(312)972-6147 
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INTKKNATIUNAL CUNKKKKINCK UN 
»TEEL IN MAKINE STKIICTHHES 

OtfuturA by 
{.tHtuuimun of Ihr Eurupvan (^mununiliri 

Initilul dr Krrhrrrhn 

d« la Sidenirgir Krancaiar 

(IKSID) 
Paria, France 

341 Ocluber 1981 

Genoral Information 

Froin 19/L) lo 1980, the; Cümmissiun ol Ihu Luro- 

pean Curninunities cu-sponsorod a lufg«; rosoarch 

prugram UD the in-scirvicfi bf.'hciviur of wuldod niarine 

struclurus uiidei  fatigue jncl corrusiuti-fatigue lojd- 

I'KJ. 

[tiis cooperative program was undertaken in five 

(.oiinlfi<;s of Ihu Et.C (France, Gcrmdny, Italy, Nclh- 

orlands, United KjrujdtJfii) and in close associatiun 

witti similar work being undertaken in Nurway, More 

than 40 laboratories participated in the overall pro- 

gram the objective of winch was .') better under- 

standing ut 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 laws in base metal jnd welded joints. Influ- 

ence of material properties, welding procedures, 

type of loading (frequency, load spectrum, 

R-ratio, hold time, biaxiality, overloading, wave 

shape) and environment (s<;a water, temperature, 

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, K, Y, T 

joints with or without overlapping), diameter 

ratio between brace and chord, thickness, post 

weld heat treatments, corrosive medium, stift- 

eners 

• Determination of stresses in tubular joints finite 

element calculations, photoelastic measurements, 

measurements on acrylic models or actual joints 

from strain gauges 

The aim of the Conference is to present the results 

obtained in the Community research program and the 

i.oncluMuns to be drawn tui the design, thecomlruc- 

tion and attosvitttnl of the In-service behuvior of 

ulttlioru struclurus. 

General Orgam/ation 

Papers will be presented in dilfurent sessions 

• / plenary sessions presumed by rapporteurs, 

which will give the main results, conclusions and 

practical relevance ol the information obtained 

during the collaborative jirugram. Considerable 

time 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 tCSC Corrosion and Fracture Executive 

Committees giving an outline ol the research 

projects within these Committees ol 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 

Palai; des Congres, Place de la Porte-Maillot, Paris, 

France. 5-8 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 serit to 

participants by the Directorate General Information 

Market and Innovation of the European Communities 
in Luxembourg. 
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CopM'n til iht' |J<HM)(I (Jtuiuniud in thu t<H,hni< ul MI»-        Additional Information 
Hum Mill bo avuildblu tu iliu participants in unu ul 
thu throu tuDt'iiurici) Ijnutmyut dt tubinliliiO by lliu I <>i lurtlu» inlurrtiaiiuii, plumücunlucl 
author, 

•  Mm«? H. Hiulur, CuiiiniiMiun ul I uru|juan Com 
Social Program munltim, Si'«:l UiruLturitiu, ^CXI, rue (its l.i Lui, 

1040Bruxollü».Bü|Qium. Ul. U) /ib 80-40. 
A ptoyrum  fur   thu («nsons uccuriipunylng Ihu cun- 
luroiicü  participant!  will   bo oracini/ud dunri« Urn •  Mr.   G.  San/,  IHSIU,  IBb, run cJu Piosideni- 
cunterenc«. The social pruyrum will alsu includu .1 Huusuvcli, ZölOb Saini-Guniiditi-cn-Ldy«-d-dLx, 
cucktail party arid acunleruncudinrwr. Franc«, T61. (3) 4'J1 24-01. 
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ABSTRACT CATEGORIES 
' 

MECHANICAL SYSTEMS 

Holalinu M*hifw» 
M.« (ji(.,uatiri(j M*»iirKj» 
Pu«w' TraniniiMMXi Sytloi'it 
MoUl Wurkiriu a») I arming 
Idldliuti ami AbiuriJfiun 
I Im ir.ii»«« liudn.il Sytloint 
Upliciil SyKKXit 
Mjlun.ih H.iiKllin j Iguipi'Mifil 

llimniig» 

(Mil 
Gaart 
Clulcfitn 
Cuuplmgi 

I atllXKK» 

L mli mat 
Valvin 
SMII 

Cam% 

VKirallun t«cll«liun 
Ihufiinl Excltallun 

MECHANICAL PROPERTIES 

Otmplng 

F«iiyu« 
fcliitlclty indPlatlicltv 

STRUaURAL SYSTEMS 

briüyui 
Hi; i Mi ng» 
Tumnn 
I DUUldllUII» 

Undorgruund Slructuret 
Harbors and Darm 
Roods and Tracks 
Curuifuction Equipment 
Pressure Veiaels 
Power Plants 
Oft tfiore Structures 

VEHICLE SYSTEMS 

Ground Vehicles 
Ships 
Aircraft 
Missiles and Spacecraft 

BIOLOGICAL SYSTEMS 

Human 
Animal 

STRUCTURAL COMPONENTS 

Strings and Hope* 
Cables 
Bars and Hods 
Beams 
Cylinders 
Columns 
Framesand Arches 
Membranes, films, and Wobs 
Panels 
Plates 
Shells 
Rings 
Pipes and Tubes 
Ducts 
Building Components 

ELECTRIC COMPONENTS 

Controls (Switches, Circuit Breakers) 
Motors 
Generators 
Transformers 
Ralays 
Electronic Components 

EXPERIMENTATION 

Measurement and Analysis 
Dynamic Tests 
Scaling and Modeling 

Diagnostics 
Balancing 
Monitoring 

ANALYSIS AND DESIGN 

Analogs and Analog 
Computation 

Analytical Methods 
Modeling Techniques 
Nonlinear Analysis 
Numerical Methods 
Statistical Methods 
Parameter Identification 

Mobility/Impedance Methods 
Optimization Techniques 
Design Techniques 
Computer Programs 

GENERAL TOPICS 

MECHANICAL COMPONENTS 

Absorbers and Isolators 
Springs 
Tires and Wheels 

DYNAMIC ENVIRONMENT 

Acoustic Excitation 
Shock Excitation 

Conference Proceedings 
Tutorials and Reviews 
Criteria, Standards, and 

Specifications 
Bibliograph las 
Usaful Applications 
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ABSTRACTS FROM 
THE CURRENT LITERATURE 
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MECHANICAL SYSTEMS 

ROTATING MACHINES 
(Alto mo N„t. b(W. btM. 00 t, 004. Out). OÜ0, ObJ. ObO, 

oau.s/o.oo? ovs. too. 701. 7OB. noi 

81-486 
Limit Cyckw uf • Fkaibl« .Stia(t wilh Uyiroiymnk 

Journal UraiMg» in DnataU« KogiiMi 
H.U, BruwntfnüH f   Black 

MM.h. J iM|f«). Opt., HunotlWall Univ., Ldmburgh, 

Scutiand,   In,   NASA  Luwn  H»s.  Ctr,  Rulürdyn. 

Inttaliihty Prubl, in HiQh-Porfurmancu Turbomachinv- 

rv,p|i33l 343(1980) 
N8Ü 2972b 

81484 
Latoral iMtabiiily During Spin TMU uf a Peudulowrfy 

Supporlrd Diw 

F.H, Wul((, A.J. Moinar, GO. Sankoy, and J.H. Bil/er 
Woblmuhuiis«) HAL) Clr.. Pittiburgh, PA, Shock Vib. 

Bull.. U.S. NJVJI HUS. Lab.. Prot... No. bü. Pi. 3, pp 

201 2UH (Sept 1980) B fiys. 1 tablu. 4 ruls 

Kty Word* Shtfti (machmt tl«m«n|t), Tail taeiiiliM, 
Laiaiil vibralloni 

Kay Wo«di Roiort (maotilna •tcmtnu), FltuMa roiort, 
Ihahi, Baa«Inge, Journal baaringi 

A tymmairlc S-oiaM rotor Mpportad on hydrodynamlc 
baaringi M datcrlbad. An approaimaia mathod of rapraiani- 
Ing flnlta tMarmgt n utad to calculata baarlng (orcat. Al tha 
mathod wmi (orca* from a numbar of Indapandant circular 
lobai lamon 3 and 4 loba baaringi art takan Into account. 
Tha cakulatloni ara baiad on an axial groova baarlng. Llnaar 
analyM pracadat nonllnaar tlmulatlon of Mma unitatrit 
condltloni. 

Shaft failurt« wart aaparlancad at a win tan facility wfilla 
itudying crack growth propartiat in a low cycle fatlgua dlK 
ipaciman. Failurai «vart attrlbutad to laural vibratlom of 
a low fraquancy «yhirl Innablllty occurring bacauia of ihaft 
hyitaram, loownau of bolt» connecting mating componanu 
of tha rotor, and iniufflclant axiarnal damping. Thaory and 
axparlmcnial vanflcatlon ara pratantad which parmlt lateral 
mitabllitiai of pandulouily wpportad dlK tyitami to ba 
calculated. 

81487 
OB the Role of Oil-Film Beariagi in Promoting Shaft 
Inatability: Some Experimental Obaervatiom 

R. Holmes 

School of Engrg. and Appl. Sciences, Sussex Univ., 

Brighton, UK, In: NASA Lewis Res. Ctr. Rotordyn. 

Instability Probl. in High-Performance Turbomachine- 

rv,pp 345-357 (1980) 

N80-29726 

81485 

Non-Synchronoua Whiriing Due to Fluid-Dynamic 

Forcea in Axial Turbo-Machinery Roton 

6.' . 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 

Kay Wordi: Roton (machine alamantil. Rigid roton, Flex- 
ibl» roton. Oil film baaringi. Oil whirl phenomena 

The occurrence of oil whirl Initabllity In rigid and flexible 
rotor lyitemi li invettlpated. The effect of varloui beering 
peramaten on the oil whirl frequency end amplitude of 
rigid and flexible diefti lupported on fluid film baaringi li 
alw ttudlad. 

Key   Wordi    Tuibomachinary,   Fluid-Induced 
Whirling, Tuitoomeehlnery blade« 

excitation. 

Tha role of fluid force« eetinq on the blade« of en axial 
turfoorotor with regard to whirling I« analyzed. The dynamic 
equetiont era formulated for the coning mode of an overhung 
rotor. The exciting force« due to the motion era defined 
through e wt of rotor «teblllty derivative«, end analytical 
«xpreMioni of the aerodynamic contribution« ara found for 
the ca«a of imall mean itnam deflection, high «olldlty end 
equivalent flat plate catcade. 

81488 

Fluid Forcea 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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Kay  WUKII    Hulun  |in«-*iiii» •Umanii),  Imiwlloi», Muul 
tniluCMj »«tiuiiun. Oil «v)<i(l ph«iiiMti»iia 

•M.r t lack ul lull umJvrtUmJtnu ul Hie cilavory ut lurwatd 
ciiculw »vhKi inilaliilitv rrwcha'ilinii. 

Fluid (urcai un a caninluyal impallaf, «viiom rulaliny ami 
Mfhlfli Milh a comlani ipaail, ata lalculaiai) by uiing UM 

tlaady poiantial Ihaory, Calculationt aia parlormad (or 
vattuui valuat ol «vMrl ipaad, iiumbar of tmpatlat blailat and 
angla ol bladai. SpacllK aaamplai at Mall ai ilgnlltcani taulli 
•raglvan. 

8148V 
SHfKiirilpd  Kulur WhiH Dur lo Tip-Sral Utkap 
Kurcea 
ü, Luiuddd H.J, Thomas 
Institut    t.    thurmischü    Krattdnlauon,    Technische 

Univ.,   Munich, West  Gormany,   In    NASA  L<?wis 

Res. Ctr. HulOfdyn. Instabiliiy Probl. in High-Perfor- 

friancu Turbomachinury, pp 303-316 (19öü) 

N80-29723 

Kay Woidi: Roion (machma alamanu), Tuttiomachmery, 
Sail'«xcitad vlbrationt, Whirling 

Tha limitation! in tha parformanca of lurbomachine« which 
ariM at a ratult ol talf-axcitad vibration ara invattigatad. 
Bearing forcai, alattlc hyttaretit, and fore«* from fluid flow 
through claarancat ara comidarad a« poMibla origim. A 
thaoratical avaluation ii mada to datarmina tha dapandanca 
of tha (oreat from tha Itakaga lottat and from rotating flow 
in radial gapt. 

81491 
Kraunanrr Paaa ThruUKh «if I nbaitnrrd Hrniblr 

Kuiun (KrM»iiii/dunliC«lirl unwurhliKrr birKrr)«*- 

liarhrr Kulurrn) 
R, Mdrki'd 

Füflschntl Bericht« ihn VUI Zuitsthndun, Reiho 11, 

No. 34, I/O ()(>, 40 dyi (1980). Avail   VDI Vorlag 
GmbH, Postfiich 1139, 4UU Uüss<;lüoi( 1., Gormany, 

Price   93.00 DM, VDi /., ]22_ (17), p 68Ö (Sept 1, 
1980) 
(In Gurrnjn) 

Kay Word! Hoiort (machine •lomentl), Fluxibla rotort, 
Rasonance patt through 

Tha ttart-up or dacalaration ratponta ol a timply engagad 
rotor, particularly during ratonanca pan through, n invaiti 
gated. The retpont« it affected by tha value of itarling 
moment and eccentricity. The method of iuccetiive approxi 
mationt it uted for tha determination ol the motion ol 
rotor, etpecially rotor deflection, including tha elfect ol the 
coupling ol deflection and rotation. The method it alto 
applicable to multiply engaged rotort. 

81490 
The Panroeten and MeammnenU of the Üeafabiliz- 
ing Action» of Rotating Machinea, and the Aaaump- 
tioiuofthel9S0'a 
D.E. Bently 

Bently Nevada Corp., Minden, In   NASA Lewis Res. 

Ctr. Rotordyn. Instability Probl. in High-Performance 

Turbomachinery, pp 95106 (1980) 

N80-29712 

Kay Wordt: Roton (machine elamentt). Sell-excited vibra- 
tions. Oil-whip phenomena 

The maaturability of daitabiliiing actions ii damomtratad 
for a rotor built to produce a forward circular, talfexcitad 
malfunction (gat whip). It if argued that tha continued ute of 
past modeling technique« it unfortunate In that it tu lad to 
the ute of inappropriate words to express what is happening 

81492 
Finite  Element   Analyai»  of Natural  and  Forced 
Flexural Vibration« of Rotor Sytfems 
Z. D/ygadlo 

Wars^awa, Poland, J. Tech. Phys., Polish Acad. of 

Sci.,_21(ll, PP 63-7b (1980) 2 figs, 15 refs 

Kay Words; Rotors (machine elements). Natural vibrations. 
Forced vibrations, Flexural vibration. Finite element tech- 
nique 

Flexural vibrations and critical speeds of rotor» ara studied 
by contidaring various models. Systems with concentrated 
parameters or systems in which the parameter! are distrib- 
uted in a continuous manner aljng the rotor axil are con- 
tiderad. As a result of introduction of the method of finite 
alementi, new powerful means have become available for the 
analysis of static and dynamic problamt of complex struc- 
tures with variable parameters. A dynamic modal of a rotor, 
composed of segments with continuous mass and elasticity 
iistribution and rigid alementi (discs) it presented, the 
method ol Unite elements being employed. 
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Kkprrimnilal Study of Thrrr JiHimd Itranni» with a 

Hr«ililr Koloi 

Ml . I VinU-i, HD, ) l.ii > ,.JIIII I'.l , All.UK- 

DIIIV, DI VII.|IIM,I, Piailuiti'svillf   VA .'.".»()), AMI 

11.in',., ^J   (.1),  pi!   «)(,)(.')   (O.I    tUHU)   11   li(|',.   I 

l.iMi'u, I'J i>lb 

Kvy Won)» Hulur toMimy lyiivnit, Rolun Imachinn tH« 
(ti#iiu), Flombl» roim». Journal tMaiingi, UnliaUiuml maw 
imU'onut 

K»v WimU HUIUII (martim« •la<n«ntil, CominatMid, Vi 
liialloii cuniiiil 

An unttaiil« Myiichrunoui viliialiu» M'ut'lw" '" a ht|^i pia» 
turn canlnluyal i'unipratu« and Um famadial action! agalnil 
H am I)«M.IIIM><I. A comiiulai piugfam n uiad Mdtch talculalei 
Hin luuaiilhmic daciamanl ami ihr danipad natural tratiuancy 
of UMI IOIOI bvatlng ivitami. The anatyilt ot the log^acra 
mam n toruludad tu ba altactlva in pravantlng umtabla 
vtbraliun in both ihn deiian iia«a and ramadial actioni. 

Th> unbalanca ratponw and liability ot a timpl« tlaiibla 
rotor n lailvd uvar a tpwd ranga Mith thra« dlltarant tyi>at 
ot lournal baarmui tiiial groova, prauura dam and tilting 
pail Maaturamanli ai« mada ul total rotor r«Kioiiia, lyn 
chrunoui raipuriia ami IraguarKy ipaclrurm at vanoui 
running   ipamli  and  at utlaclitd  locatiom along Hie  ihatt. 

81-194 
On Ihr Axial Synuiirlr) of Ihr KrvoivitiK i.mnpli- 
ralrd Syalnna 

A. P. Kavulelis 

Uyn.iiiin b .ind Slti'iiijih (it Strutturi» (Konslfuki IJU 

(Jituiniikii   ir   dlsjiitiumds).   Culli.-ction   of   Pdixjis  in 

MciUidiiics, No. 2!, Minisiiv ol Hirjht.'r Education ul 

Lithuanian SSH and Vilnius Civil Engrg. Inst. Vilnius, 

Lnhuanicin SSR, 1980, pp52-b6, 1 fig,3fels 

(In  Russian, summaries in  Lithuanian ancj fcnqlish) 

814% 

DaiiipiiiK Synrhrunuua Molur Vibraliuna 

A.b. Hintun 

K(ip|)fis {-u., Inc.. PDAIü Transmission Uiv., H.(J. 

Uux 1090, Ballimofü. ML) 212ÜJ, Proc., Ndliunal 

Cuol. on I'owi-r Iiiinsinn., Clrvi-land Convention 

Ctr., Clevt.-luncJ, ÜH, ()(. 203-20/ (Ü(t  198Ü) 4 figs, 

4 iris 

Kay Wurdi Synchronoui molon. Vibration damping, Com 
plttwrt 

A daicriptlon ol the problam auoclatad with tha itarting ol 
lynchronoui motor« it givan, and a caaa hutory Involving 
higli ipaad centnlugal comprauor« n daicribad. In which 
analym ot tha lyttam pradictad axcauwa lor qua lluctuatlom 
at th« motor accalaratat to synchronoui ipaad. Introduction 
ol a highly dampad coupling providai a solution, and tha 
analysis is vanliad by mitrumanting tha drives. 

Key Words: Rotating structures 

A generalized mechanical system rotating at a constant 
angular velocity is investigated. Its axial symmetry corre- 
sponds to a delmite stable dynamic equilibrium. The hypoth- 
esis that a maximum delmite kynetic potential at a given 
point must correspond to a stable dynamic equilibrium is 
used in the investigation. Four possible cases are analyzed. 
Tha minimization principles lor the system diiplacamant 
trom the axis are given. 

81493 

Asynchrunoui   Vibralion   Problem   of   Onlrifugal 
CunipreMor 

T. Fujikawa, N. Ishiguro, and M. Ito 

Kobe Steel Ltd. (Japan), In,  NASA Lewis Res. Ctr. 

Rotordyn.   Instability   Probl.   in   High-Performance 

Turbomachmery.pp 109-118 (1980) 

N80-29713 

81497 

Subaym-hroiMMM Instability of a Geared Centrifugal 

Cunipreiaur of Overiiung Deaign 

J.H. Hudson and L.J. Wittman 

Allis-Chalmers Mlg. Co., Milwaukee, Wl, In   NASA 

Lewis   Res.   Ctr.   Rotordyn.   Instability   Probl.   in 

High Performance Turbomachmery, pp 67-83 (1980) 

N80-29711 

Key Words: Rotors (machine e.*mants). Compressors, Vibra- 
tion control 

The original design analysis and shop tast data are presented 
lor a three stage air compressor with impellers mounted 
on tha extensions ol a twin pinion gear, and driven by an 
8000 hp synchronous motor. Also included are field test 
data, subsequent rotor dynamics analysis, modifications, 
and linal rotor behavior. 
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81498 
KeMbüity  uf ArÜtr  Fm-dbark  Conlnil  ut Rulor- 

dynaniic IniUkilily 
J.W. Muofu, ü,W. üNvis.aitd J.Hoin.'mun 

Virginj«! Univ., ChdflolHuvillü, VA, In   NASA LDWI» 

Ho». Ctr., Rutordyn, Iniiabilitv Probl. in High-Purlor- 

iiunu- Ii)fl)()iii.K.hiiujiv, |)(>4(i/4/ü (l'JÜU) 

N8Ü-29733 

K«y Word!. Holort (machin« ilvmanul, Dynamic lUtolllty, 
Acliv« conlrol 

Som« ot Ihi cuniittoritioni invotvad in th* UM ol tacdback 
conlrol u • mNni ot »limlnating or •llavlatlng rotordynamic 
Imubllitv •'• dlicuiwd. A iimpl« mndal ol ■ mm» on • 
fl»lbU ihafi ii uMd to illuttrtw th« «^plicalion ot taadback 
conlrol concapti. 

81499 
Slabilaation uf Aerodynanicatty Excited Turfooma- 

chineiy  with Hydrudynamic Journal Bearinp and 

Svpporta 
L.E. Barrett and E.J. Gunter 

Dept. uf 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 

Kay Word»: Rotor-baaring tyitarm. Roten (machlna ala- 
manti), Flaxlbla rolort, Baarlngi, Journal baaringi, Supports, 
Damping alfacti 

A mathod ol analyzing tha lim moda itabllity and unttalanca 
cwponta o* inultimau llaxibla rotor« it prawntad «yhanby 
tha muliimaH tyitam ii modalad aa an aqulvalant tingla 
mat« modal modal including tha aflact* ol rotor flaxibUity, 
ganaral linaarliad hydrodynamle journal baaring«, «quaaxa 
film baaring «upportt and rotor aarodynamic croM coupling. 
Exprattion« for optimum baaring and «upport damping arc 
piataniad for both nability and unbalanca ratponta. Tha 
mathod i« intandad to ba utad at a prallminary datign tool 
to quickly ateartain tha «ffact» of boaring and «upport 
changat on rotor'baaring tyitam parformanca. 

81-500 

laitability ThreAolds for Flexible Rotora in Hydro- 

dynamic Bearinp 
P.E. Allaire and R.D. Flack 
Dept. of Mech. and Aerospace Engrg., Virginia Univ , 

Charlottesville,  VA,   In:   NASA   Lewis   Res.  Ctr., 

Hutoidyn,   Inuinliility   l'robl,  in   Migh-Heiformanu) 

rurbuinaüiirmrv.pp 403427 (1980) 
NUU7(J/:JU 

Kay Wund Rolor-baailng «yttami, Holoii Imachina •!• 
manu), Flixibla rolur«, Baaring«, Qaomatrlc allacu 

TMO lypa* ol llxad pad hydrodynamle baaring« (multiloba 
and praMur« dam) ara cnn«idarad. Optimum anü nonopir 
mum gaomairic conflguralioni ara miad. Tl< optimum 
gaomalric conliguration« ara dalarmmad by uting « ihaorali- 
cal analym and tha baaring« ara than comiruciad lor a 
llaxibla rotor la«t rig. Il ii lound thai opllmi/ing baaring« 
uilng Um lachniqua produca a 100% or graaiar incraaia in 
rotor «tabillty. 

81-501 
Paramelrir   Inatabililiea of  Kotor-Support Syiteni« 

with Application to Indiutrial Ventilaton 
Z. Pars/üwski, T. Krodkiomski, and K. Marynowski 

Politifchnikd Lod/ka, Poland, In   NASA Lewis Rus. 

Ctr.,   Rotordyn.   Instability   Probl.   in   High-Perfuf- 

rnanet; Turbomachinery, pp 383400 (1980) 

NB0-29729 

Kay Word«: Rotor« (machina alamanu), Support«, Partmalric 
vibration, Paramatric raaonanca 

Rotor «upport «v«tam« intaraction with paramatric axcitation 
ii contidarad for both unaqual principal ihalt ilillnati 
(ganaratort) and off tat ditc rotor« (vanillalori). Iniiabiliiv 
lagion« and typ«« of in«tability ara computed In tha (ir»t 
ca«a, and paramatric -««onancai in tha «acond cata. Com- 
putad and axparimantal raaulu ara comparad lor laboratory 
machina modal«. A fiald ca«« «tudy of paramatric vibration« 
in Induttrial vantilator« i« raportad. 

81-502 
Phyacal Explanation* of the Deatabilninf Effect of 

Uampinf in Rotating Part« 

S.H. Crandall 
Massachusetts  Inst. of  Tech., Cambridge, MA, In 

NASA Lewis Res. Ctr. Rotordyn. Instability Probl. 

in High Performance Turbomachinery, pp 369-382 

(1980) 

N80 29728 

Kay Words: Rotating «trucluro«. Damping eflacl« 

Th« dettabiiizing effect of rotating damping i« inva«ligalad. 
Whan rotation i« fa«tar than whirl, rotating damping drag« 



Iht ortming panicla lomrni Whan lutiunaiy damping it 
•IM» pratanl, |h» lUbtllly Ituritortm« it raadtly dcWiminwi by 
Mancing lh» bMkward and lonward driot. Tht gtowth IM« 

ol uxiubl» «vhirlt, 01 Ihi d*c«y rtia o( ttatil« whldt. it 
(•adily aillmalad by a timpt« inatgy balt»c« 

81-503 
Kkprrimcnlil   Kewlb  (Umceroiiig  OnlrifuK«!   Im- 

pcllrr tkcilatioM 
J.M. Vance dnd F .J. Landadiu 
Dupt.  of Much. Lngry., Texas A&M  Univ., College 

Station, TX, In    NASA Lewis Res. Ctr. Rotordyn. 

Instability Probl. in High-Perlormanu; Turbornachino- 

ry.pp 361-367 (1980) 

N80-29727 

Kay Wordi: Rotort Imachma alamanu), Impallar«, Fluid- 
induced axctlation 

Tha atlact ot working fluid on tha dynamlct of an impallar 
with radial vana« It lnvait>g«tad. Tha Impallar It tupportad 
vertically from a vary flaxibla quill ihaft in ordar to produca 
a low critical «jaad, and to allow tha fluid dynamic aHacts 
on tha Impallar to pradominata. Tha shaft it tupportad from 
ball baaringt, to thara It no poaalblllty of oil whip from fluid 
film baaringt •* a dattabllmng influanca. Tha impallar I« 
run both in tha atmotphtrt, and Mbmargad in working 
fluidt containad in a cylindrical housing, opan at tha top. 

81-504 
Üynaniir \ndym of Hydro-Turbine Machine Deagn* 
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, 

IL 

Kay Wordt. Rotating ttructura«, Tuitaina componanti. 
Pump*. Forced vibration, Fraa vibration 

Cartain componanti of hydro-turbin« aquipmant hava bean 
tutceptible to problamt auociatad with resonance ranging 
from excatsive nolsa to failure. Only those component« that 
are partially or completely embedded in the powerhouse 
concrete can be designed independent of dynamic criteria. 
Basic design criteria and advanced analytical methods used 
to predict the resonance as well as the forcing frequencies 
associated   with   those  components  most   tutceptible   to 

vibration piublems are ditcutsad. fump/lurtilne components 
ere etiosen ID illustrate the mathodol in. 

8I-S0S 
AppUcaiMM of Use Fiaile Uamrat Method to Vihra- 

tion Probiema 
C.C. RoburU, Jr. 

27W776   Greunviuw   Av...,  Warrenvillu,   IL   60&bb, 

Pruc. Machinery Vibrations IV seminar, Nov, 1113, 

1980, Cherry Hill, NJ, 5 pp 5 reft 

Sponsored by Vibration Institute, Clarendon Hills, IL 

Key Words: Rotors (machine element»). Finite element 
technique 

The finite element method, a numerical method for approxi 
mating the solution of complex physical problamt, is now 
being utillied in the areas of structural mechanic«, heat 
transfer, fluid flow and dynamics. Recently, the finite 
element method was accepted es a rotor dynamic« analysis 
tool. Typical applications In the eraa of rotor dynamics 
analysis are described. 

81-506 

The Stale of Knowledge in the  Field of Bearing 
Influenced Rotor Dynamica 
D. Dowson and CM. Taylor 

Inst. of Tnbology, Dept. o( Mech, Engrg., The Univ, 

ol Leeds, Leeds LS2 9JT, UK, Tribology Intl., 13- 
(5), pp 196198 (Oct 1980) 1 fig 

Kay Words: Rotor-bearing systems. Bearing«, Vibration 
response 

A report on the findings of a survey of the state of knowl- 
edge In the field of bearing Influenced rotor dynamic« Is pre- 
sented. The survey aim« to ascertain tha nature of the prob- 
lem«, the extent to which the batic feature« of rotor dynam- 
ic« and bearing operating characteristics and the Interactions 
between the two were understood, the need for further ex- 
perimental or analytical studies In this field, and the extent 
to which industrial problamt could be tackled by existing 
procedures. 

81-507 

An Introduction to the Influence of the Bearing» on 
the Dynmica of Rotating Machinery 
A.V. Ruddy and D. Summers-Smith 
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Dopt. <>l Mach. Ldgrg., Th« Univ. ül LINKJI, Lmxlt 
LS^ 4JT, UK, Tfiboloov Intl., U (b), pp 199 203 
10« 1980) 2 bat, 2 Wbloi, ; '')) 

Kay Wonlt   Rotor-bMtlng lymmi, Btarlngi, Otl Ulm U««( 
mgi, Houm (machint «Itmanul 

Th# •ll«ct of th« dynvnK dtaracMrllllct o» bMrlng oil 
filmt on ih« lataral vlbratlonä bahtwlor ol routing machinM 
In • dNcrlpilM, nonntMhtmttlcal «way I* dlacuMad. Tha 
mfluanca ol lha dynamic propartla« of tha baarlng oil film 
on tha natural traquanclat ol lha rotor to both Intarnal and 
aMtamai lorclng lyitamt !• dlKuwad. Atlantlon n drawn to 
tha importanca ol conddarlng tha complata lyltam ol rotor, 
baaringi and baarlng wpportl whan dealing with vibration 
bahavtor. 

81-508 

Rotor-Beanng Dyaanka of Modem Turbomarhinrry 

DP. Flerning 
NASA Lewis Res. Clr., Cleveland, OH 44135, Tribol- 

ogy Intl., ]3 (b), pp 221 224 (Ocl 1980) 4 tigs, 12 

reis 

Kay Word«: Rotor-baaringiyitami, Pumpt.Turbomachlnary, 
Spacathuttla« 

High ipaad, high powar'daniity machlnpry I« tubjact to a 
numbar ol vlbration^iroduclng lorca«. Tha lual pump lor tha 
•paca thuttla I* an axampta ol «ich an advancad tachnology 
turbomach Ina. Tha low vitcoilty ol tha working fluid (liquid 
hyorogan) dictataf noval (oluttom to tha vibration problamt 
which arlaa In tha davalopmant ol thi» pump. 

HuKl lllm luurntl baarlngi u dawrlbad. Tha mlnwomputar ll 
uMd to analyn lha rotor critical ipaad«, baarlng coalltcianu, 
unbalanca mponw, and •tablllty cha«actariittci. ll » alto 
amployad to umpln, cotlact and raduca tha ««parimantal 
rotor charactamtict to obtain tha rotor ampllllcalton lactor 
HI tha lir« erltictl ipaad. Tha UM ol a minicomputar tyitam 
to both analyn lha thaoraltcal rotor bahavlor and lo avalual« 
.na aiiparlmanul rotor motion ha« addad a naw dimantion 
to tha itata ot lha art in machinary analym. 

81410 
Inainunrnlrd CuupliiigK   The What, The Why and 

The How of the Indikun Hot-AlifiiineRl MeMirMg 

Syitem 
A.t. Finn 
The Indikün Cu., Cdmbficlg«', MA, Hroc. yth Turbo 

machinery Symposium, Gas Tutbine Labs., Sharnfotk. 

Hilton, Dec 9-11, 1980. pp 13bl36. 1 fig 
Sponsored by Mech. Engrg. U«j()t., Texas A&M Univ. 

Kay Wordi: Couplmgt, Flaxibla coupling». Alignmant 

Tha Indikon Syitam which maatura* tha mitallgnmant at 
aach and ol a tltmblt coupling MI II datcribad. Tha lyitam 
can alto maaiura ralatad vanablti luch a* tha axial vibration 
ol tha ipacar piaca, tha sliding mash'valocity ol tha gaar, or, 
with bondad «ram gagas, tha banding momant impotad 
upon tha ipacar by miialignmant. All maaturamants ara 
mada whila tha machinat ara running, a« thay warm up. at 
thay pickup load, and through lha monihi and yaar« ol 
operation, 

81-509 

Rotor Dynmica 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.47pp, 13fig$ 
Sponsored by Vibration Institute, Clarendon Hills, IL 

Kay Words: Rotor-baaring lyitamt. Rotors (machine ale- 
mants). Fluid-film bearings. Journal baarlngi. Critical ipaads. 
Unbalanced mats ratponsa. Computer-aided techniques 

Invattigatlon, uung a minicomputar, ol the theoretical and 
experimental behavior ol a multlman test rotor mounted in 

81-511 

Benchmaih Gaugea for Hot Alifnmenl of Turbo- 
machiaeiy 

J.N. Essmger 
Acculign, Inc., Houston, TV, 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 Umv. 

Kay Wordi: Alignmant, Turbomachlnery 

Tha use ol benchmark gauges lor securing hot alignmant 
data for tuitomachinary trains Is datcribad. Tha gauges 
maatura the movement of machines relative to the founda- 
tion. Reduction of tha data to determine running alignmant 
of tha coupling! is most readily dona by using programs 
developed lor hand-held, programmable calculators. A 
graphical tolution is also illustrated. 
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81412 
TuUt AlixniMrni (an Krdurr MainlrnaiM-r and In- 

rtrme Krlial*iiil> 
V.M. l)()(J() 

Chovrufi   U.S.A.,   Int.,   t'ti*ituxula,   MS,   Pfut, 9lh 
IurlioiruKtniMTry   Syftiii. i-.inni,   i..r.    Iiirtiinn   LlUl,, 

Üit   Uli,   1ÜMU, Sliuitifok   Hillon, (.()   I2JI2Ü, b 

(Hj». Jfi'li 

S|iu»suri)0 (jy Mmh. I figctj. IJ<^)1., Fruub A&M Umv, 

K«V Monlt Allgnrntnl, Tuft),.iii*iiifi»rv. S^ltU (macdln» 
•laniMittl 

Th« OynAligii Urn melhod "» dncrlb«<l toi MUtntng •>• 
■ocuratt thali alignnMMit at •tiuilibnum (noimal lumimu) 
condmoni and tor contmuout Irwliing to aniura lha< align 
fii»/ii it >iui>iiai'<e<l during actual oparatlon. Th» bar« m»km 
II poMlbla to itxomuf and comptniat» lor th« lharmal 
Drowtfi that occur« in •<|uH»n»il Irom th« cold Hat* lu 
normal oparating condiliom. 

81413 

Krvriarlndiratur  Alignroral and Krialrd  SubjrcU 

M G. Muirdy, Jr. 
Lxxuo Chomical Co.. U.S.A., Baytown, TX, Pioc. 

9th Turbomachinery Symposium, Gas Turbine LdtJb., 

Uet 'J 11, 1980. Shamfock Hiltun.pp J45-147.8 ru<s 
SponsureO liy Moch. I iigrg. Dept., Texas A&M Univ. 

mill) cooling luw«r Malar lloMring through |ha pip« Hand 
and holdirig twro «ddy currant prubai Mtilch tanw tha mova- 
m«nt ul a mac'iln« |turtiin«,co«THir«Moi, pump. g>ar). 

81413 

The \ndym ni S<ir|r 
H.H.SulU/ 
Union CdfLiicJ«! Corp., Lintlu Div., lundvvttrKJa, NY, 

Hroi.. 9tfi Turbumatfiinerv Synpoiium, Gas TorLiinü 
Lubs., Oc 9 11, 1980, Shamrock Hilton, pp 67-61. 

4 tigs, H rv)s 

Spuntorud by Much, t ngrg, Üupl., TUXüS A&M Univ. 

Key Word« Comprattort, Pump*. Surgai 

Conudarabla altantlon ha* racantly baan givan to th« pha- 
nomanon ol iurg« in compraMOrt and pump*. Th« modal 
under itudy u « Halmholu raionalor and drlvar Mhar« tha 
How in tha dalivary duct to tha raionalor It aaiumad incom- 
praiwbla. Th« ol>|«ctive ol Ihit analytical »tody it to axtand 
thii modal to on« mora appllcabla to IMd iltuationi and 
to diicuu th« impact ol Mma ol tha addad aflact* Mch at 
haat tranifvr in |h« «ithauil chamber, tha action ol tha 
momentum Hun on tha fluid boundarlat In tha duct and tha 
comprauibllity ol th« gat in tha dalivary duct. 

Kay Word«  Alignment, Rotating uructurvi 

A ditcuuion ol ravaneindicator maaturamant and other 
alignment tubiactt art diicuttad. Th« ba*ic napt in doing 
an alignment job and loma ol th« tooling that can ba uMd 
ildatcribed 

81414 

AliKninrnl  I aing Water Standt and  Odd)  Current 
Prokiniity Prubea 
C. Jackson 

Monsanto Chemical Intermediates Co., Texas City. 
TX,   Proc.   9th   Turbomachinery  Symposium,   Gas 

Turbine Labs., Dec 911, 1980, Shamrock Hilton, pp 

137-143,12 figs 

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

Kay Wordi: Alignment. Rotating itructuret 

A tyttam lor uta in monitoring th« alignment ol marhinary 
ii datenbad. It comprliai water itandi, ««.. two inch pip« 

81416 

Lateral Vibration Krdurliun in Hifh Preaauic Centtif- 

ugal CiMnpreaaun 
R. Jenny and H.R. Wyssmann 

Supers   Brothers   Ltd.,   Thermal   Turbomachinery. 

Zurich,   Switzerland.   Proc.   9th   Turbomachinery 

Symposium,  Gas Turbine  Labs., Dec 9-11,  1980. 

Shamrock Hilton, pp 45-56. 23 figs, 13refs 
Sponsored by Mech. Engrg. Dept.. Texas A&M Univ. 

Kay /vordi; Compreuort. Sell-excited vibration 

It ii th« purpote of thii paper to diicut* the diftartnt type» 
ol excitation that occur in a multittaga centrifugal com- 
prettor with throuded impeller* and to evaluate their impor- 
tance with retpect to lateral vibrationi, Tha main tourca 
lor tall-excitation it found to ba the labyrinth taalt. A 
simple one-dimemional aerodynamic theory to calculate tha 
dattabiliiing lateral lorcat ol the labyrintht it pratentad. 
Stability tattt lor a number of diffarant centrifugal eompret- 
tort have bean carried out on a ten bed. Tha ttability limit» 
have been determined by incraating the prettur* level at 
conttant tpeed until »ubtynchronout vibration occur*. 
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81417 
liniqui* KM VibralMM froblrtii«: Thru l.mtm mi 

SMHIMNM 

L>.H, Simtti lim) M.M, Sinttnuiii 
Ati|ili"i|   Pttytic»   Div.,   bouthvviftl   M<-.    In»!.,   Vm 

Antumu,   IX.   Prix..   9th   lurbottnnhirmiy   Sv'nt'.. 
Gd» lufbitui Ldi%., L)»«- 9 11, 1980. Stiart.fcici Hiltoti, 

pi< 3343.19 tiu», 4 rut» 
SixxivxmJ by Much. I nyry. l)«i()t.. T<>»iit A&M Utuv. 

Kay H ml»   OMIIIIU«*! Pumpt, Humii», Mulil irMtuinJ «iitl 
lalton Mhlfltng 

tii» druiili ol a tatl inootam tu« |h« maaturamani of l»>» 
untlaady (oicat un canlrtlugal Mnpallar* ata dttcuMa«]. 
Vanuui hydfudynamlc How» ara tdanllllad m 
conirlbulcM« lo Ihaw dailabllMIn« torcat. 

Kay Wonli Fani, Vlbraltoncontiol 

A mullldtKlplinary approach lo avalual« aalittng Ian lyttatn 
dattgni lor root cautat ol ovarall vibralion problami and lha 
davaiopmani ol mathodi to tolva tham an dHCuwad Actual 
etm htttorta« ara prvtantad w^itch oova tht lalatt (laid 
IrMtrumanutlon and avaluailon tachntqua» in tht anatyM 
o< fan vibration problami. 

81-320 

New Mrdioda u( KeAtcMf Nitiar m Kalermal Oar 

Pumpt 
J. Hoobsand H. I ntko 

Hoburt  Bow-h Cofp.. U.S.. SAt   Ha|)«f No. SOIOOtj, 

H p|J.9 ti(|!, 

81-518 
Effect of ttuid Kurcea on Rotor Stabiily of Onlrif- 

uf/d CompnMora and Pumpa 
J. ColdingOorgensun 

Technical Univ. of D«nmark, Copenhagen, In  NASA 

Lewis Res. Ctr. Rotordyn. Instability Probl. in High- 

Performance  Turbomachinerv, pp 249-26b  (1980) 

NBO-29720 

Kay Word! Pumpt, None raductton, Gaan 

Tha noiia Irom «aumal gaar pumpt hat baan tlgnlftcantly 
raducad by a naw dctiun «vhlch contttu ol two tali of gaart, 
half tha width ol • tiandard gaar, and offtat about 'A pitch. 
Tha naw pump maktt uta ol a houtlng which it aatamally 
batically tha tarnt it a ttandard pump. Thit papar pratant» 
tail ttand and liald maaturamantt ol lha pump. 

Kay Wordt: Rotort (machlna alamanul, Comprataort, 
Pumpt, Fluld-inducad axcitalion, Sttffna« coalficianti. 
Damping coaff telantt 

A timpla two dimantional modal lor calculating tha rotor 
dynamic affactt of tha wnpallar forca In cantnlugal com- 
pratton and pump« It pratanttd. It It batad on potantlal 
flow thaory with tlngularitlat. Equlvalant ttitlnau and 
damping coaffklantt ara calculatad for a machlna with a 
vanalau voluta formad at a logarithmic tpiral. It it thown 
that for cartain oparating condition!, tha impallar forca hat 
a dattabilliing affact on tha rotor. 

81-521 
Field   Verification   of   Lateral-Toraional   Coupling 

Effects on Rotor Inttabililiea in Centrifugal Com- 

pieaaora 
J.C. Wachel and F.R. S/enasi 

Southwest Res. Inst., San Antonio, TX, In   NASA 

Lewis Res. Ctr. Rotordyn. Instability Probl. in High 
Perlormance    Turbomachinery,   pp    15-34    (1980) 

N80-29708 

81-519 
A Teat Program to Meawre Huid Mechanical Whiri- 

Excitation Forcea in Centrifugal Pumpa 

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- 

Performance  Turbomachinery, pp 229-24(   (1980) 

N80-29719 

Kay Wordt: Rotort (machlna alan lUl.Comprattort, Vibra- 
tion control, Lataral vibration, Toraional vibration 

Lateral and tortional vibration data obtainad on a cantrltugal 
comprattor train which had thai! Inttabilltlat and gaar 
failurat it axaminad. Tha fiald data varifiat that tha «ability 
ol centrifugal comprattor« can l-u advartaly affactad by 
coincidanca of tortional natural fraquancia« with lataral 
Inttabillty fraquanciat. Tha data alto indlcatet that axcita- 
lion anargy irum gaar box«« can reduce liability margint If 
energy it tranimitted either laterally or tortionally to the 
compratton. 
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81-122 
Hrartirii K»p«ii»MC« wrth I lulalilr CunipiriMii« 

S,H. M.IIJII.I%> i 

Mo^atucal lothnologv. Int., UHh«ni, NY.In NASA 
liwi-. t<i'f. Cir, HolorUyn, Iniutuliiy I'tubl. in High 

I'ultuoiidiiui     I .(rUuihjilunmy.    |ip    Jb4J    HUbJ) 

NBO 29/09 

Kay    Woriii    Rotott 
Vibraliun iMponw 

(macMn«   damtfiul,   ComprMton, 

LHtng «nalyiical rnMhwnMKat moiMlng Mchnlqut* loi Un 
iviwn componanu. an aitampt !• madt to gauga tha da- 
lUbilMing aHacli in a numbar of compraNoc daMgni. In 
particular tha ovartiung compfattor dtugi<i and tha ttraddla- 
mountad comprmaor dattgni ara aiaminad. Racommanda- 
uoni ara mada, baiad on aiparlanca* with itabta and umtabla 
compfaMon, «which can ba uiad M guldai in lutura dMigni. 

81-523 
Aaalyaa and Idpntißralion of Su «vndirunuua Vibra- 

liun for a High Pre«iiv Parallel Flow Ontrifugal 

Compmaor 

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

IngersollRand Co., Easion, PA, In NASA Lewis Res. 

Ctr, Rotordyn. Inttability Prob!, in High^erformant« 

Turtomachinery.pp 45-63 (1980) 

N80 29710 

Ddvid W.   taylor, Naval Ship  Hvs, and Dw. Ctr„ 

üuthuwla, MO, Hupt,  No, l)INSHlJC«0/0*j(i, 14U 

pp (Apr 19B0) 

AU AÜÖÜ 4«2// 

Kay  Word*   Marina propatlart, Propallar UadM,  Bladat, 
Fundamantat Iraquancy, Hydrodynamlc damping 

Tha aNaet of Mada vibration on tha unitaady toreat daval 
opad by an alaaitc marina propailar it invaitigatad (or a con. 
trollad laboratory Mtuation. Tha Hudy inwolva» tha davalop 
mant ot a thaory (or a llaiibla propailar oparaling In a 
•pattallv nonunKorm Inflow valoclly (laid and a Mrloa o( 
aaparMnantal laau. 

8I-S2S 
Fwel Savinp and IMoiae RedncticM with the Fa« Umw 

J.J. Pitarski 

Schwit/er, Wallace Murray Corp., Indianapolis, IN, 

SAt Paper No. 801013,16 PP. 11 tigs, 1 table. 3 refs 

Kay Word«: Fan», Nolia raduction 

Cooling (an angagamant ttma« «vara racordad on a (ront-and 
loadar uwd in haavy duty oparatlon at varying ambiani 
tamparatura« to datarmlna tha a((acttvanaM o( a tamparatura 
controllad (an drlva on o((4ilghway aquipmant. Tha banado 
o( tha (an drlva ara pratantad In tarmt of »ual savingi t id 
nolta raduction. 

Kay Word»: Rotors (machine alamanuhComprawor*. Vibra- 
tion rttponta 

Tha wmmary of a complata analytical datign avaluatlon of 
an axiiting parallai (low comprassor it prasantad and a (laid 
vibration problam that manitastad ItwH as a Mbsynchronous 
vibration that tracked at approximataly 2/3 o( comprastor 
tpaad ii raviawad. Tha comparison ol pradictad and obsarvad 
peak rasponsa spaads, Iraquancy spactrum contant, and tha 
parformanca of tha baaring-aaal syttamt ara prasantad as tha 
avants of tha (laid problam ara raviawad. Conclusions and 
raoommandations ara mada as to tha dagraa of accuracy ol 
tha analytical tachniquas usad to avaluata tha comprasaor 
design. 

81-524 

Vibration« of a Marine Propeller Operating in a Non- 

unifoim Inflow 
J.E. Brooks 

81.526 
Dynamic  Characle'iatica of an Induced-Draft  Fan 
and ita Foundation 

S.P. Ying and E .E. Dennison 
Gilbert/CommonweJth, Jackson, Ml 49201. Shock 

Vib. Bull., U.S. Naval Res. Lab., Proc, No. 50, Pt. 2, 

pp 121-128 (Sept 1980), 10 figs,6 rets 

Kay Words: Fans, Foundations. Vibration analytan. Fast 
Fourier transform. Balancing tachniquas 

Vibration problem» of larga Inducad-draft (ant and dynamic 
rasponsa» of thair foundations ara invastlgatad axpariman- 
tally. Tha work includes analyse« of (an vibration spectre 
and determinations of vibration mode shapes. Tha natural 
resonant (raquancias of tha foundation ware meaaurad by 
using tha transfer (unction technique with a dual channel 
Fast Fourier Transform analyiar. 
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RECIPROCATING MACHINES 
IAI». mm Nu. tKV) 

81427 
Vibraliw« Kmdym u( « High Hurarpwwi>r Umriiiir 

J.H. IUIII 

Biic>fui I n« Co.. boul»i Milwdukoc.WI'jJlZ^.CroL, 

Natiuri«! Cunf. Puwur Trsnimn., (> t ItfSU.CIuvulnrKl. 

OH,pp93 lOl.lblittt.blablut.Uruli 

VI U Kombinat URS TA Hydraulik, Imp/tg. Mawtnn 

»iibdiiloi-rniik .29 (H). ei' il»H- UK) (iy«OI ti li(j> 

(In (H'iMi.in) 

Kay Word* Pumpt. NotM rfducllon 

Tha  (l*v«la|im«nl  »ml mod« ul oiwrsiioti of • rww lyp« 
llltnl cti»ch valv* pump U dMcnbcd. 

K«V Wo«J»   UWMI «nfnM, Orlw* im» vllMdloni, Torttunä 
vlbfMlon POWER TRANSMISSION SYSTEMS 

A htflh honapowt« turtKi charged dMwl tngin« ponvvrt ■ 
hydraulic tyitam tor awawatlng, iwtng, and propal lunctloni 
on an aaeavator. Simulation ol «h» maM«lMttc dnvalma 
lytlam Inciudai lour catat lha drivalm* tyitam Including 
angina, clutch, pump bo«, and pump«, tfia tyiiam «yiih a 
lonional dampar, tha ayitam wrlth a tortlonally llambla 
coupling batwiaan tfta angina and dutch, and lha fyitam 
Mlth dampar and coupling. 

81-330 

New   Appruarh  fur  Analwinf Traiuniitaion  Noiar 

RJ. Dfii>)<) 
Booing   N/ortol  Co..  Philadelpliia,  PA. Mach.   [>;s., 

b2 (27). pp 1141 lb INov2Ü, 1980) 10 tigs 

81-528 

Vibralkmal Prublrma of Large Vertical Plunpa and 

Molon 
J.E. Corley 
Arabian American Oil Co., ühahran, Saudi Arabia, 

Proc. 9th Turbomachinery Symp.. Gas Turbine Labs.. 

Dec 9 11, 1980, Shamrock Hilton, pp 7b-82, 9 tigs 

Sponjorod by Mech. Engrg. Opt.. Texas A&M Univ. 

Kay Word«:   Potwat tranimiMion iyiiam». None raduction. 
De«lgn lachnlqua« 

A naw analytical procadura I« daKribad «which control« 
iranimlMion noi«a by modifying tha dynamic charactarnlic« 
of tha dnva in tha dattgn itaga. Tha analyti« involva» math« 
matlcal modallng of vibratory axcltation of tha gaart, tha 
ratponw of «haft-tuppon »yitam to thit axcltation, tha 
mannar In «which thata raipontat «re tranifarrad to tha 
houiing through thalr bearing«, and the retponie of the 
hou«lng to the«* varlou« ttimuli. 

Kay Wont«: Pump«, Motor«, Natural Iraquencle« 

A large vertical pump «with It« aMociatad motor driver conttl- 
tute« a wary complex dynamic «v«tem. Th« apparent «Im- 
pllclty of th« vWbla cantilever portion of the machine 
belle« the complex interaction of the unit «with it« piping, 
foundation, «oil and proc««* fluid, all of «which mu«t be 
conddered In order to achieve a «ucocMful dedgn. Thli 
«y«tam approach 1« preeented by an analytical and experi- 
mental «tudy of a 3000 hp crude oil loading pump. The 
«tudy ihoww» the large number of po««lbla vibrational mode« 
•which can exi«t near the operational «peed ol a typical 
lyttem and the factor« «which thould be considered in pre- 
dicting raeonant frequencie». Al«o included «re «everal ca«e 
hittorlei «which illuttrate «cm« of the dynamic problem« 
«which are common to vertical machine«. 

81-529 
Silent   Check   Slide   Valve   Pump« (Gerauachaime 

Sperrachieberpuinpen) 

METAL WORKING AND FORMING 

81-531 

An  Inveotigation of the Traiuient  Effects During 

Variable Speed Cutting 

J.S. Sexton and BJ. Stone 

Univ. of Bristol, J. Mech. Engr. Sei. 22 (3). pp 107- 

118 (June 1980) 10 figs, 2 tables, 8 refs 

Key   Word«:   Machine tool«.  Chatter,  Trantlant  retponi« 

Conventionally the «tability analyiit of machine tools i« 
rattricted to determining If a particular operation Mill be- 
come untieble. The trantient behavior I« not examined in 
any further detail. However, under certain condition« larger 
trantient vibration« occur even though the procett may 
ultimately be «table. A method of prediction of trantient 
behavior I« pretentad and applied to variable «peed cutting on 
a lathe where «uch trantientt are tignlficant. 



ELECTROMECHANICAL SYSTEMS 

81432 
ÜMitK Anäui Suiiulaliun tu Anaiyitc Urttnr llmr 
Slabiiily Problnm in Largr Marktnr* 

w,i. :H,»ifiiiiii 

MelidiiLit I lüctiic Co., Jovuland, UM 44117, Pfot. 
No", .full Conf, I'uwur 'f.iiiwtin., U(.t IUHU, Cluvvlii'u). 

OM.pi. 19J \<M. 12 liUf 

Kay Wordi  Analu« nmulalton. Elactflc drlvM 

The dynamic p«>formanc« o( conlrollad machlnary, l«.. Ill 
«Uilily to rMpond io changing condlllon« in • pradicubl« 
•ml conlrull«d mannai and it» ability to ragultla and control 
lha machlna piucaw at mtandad n invatllgalad. Alio dii< 
cuuad I» ill ability tu oparala Mllliin ttia dalinad Mmiu ol 
pracition and to raipond to changn Mithin a ipaclliad tima 
Irama. CauMt and control of tranwanl dliturbancat, iniUtoil- 
Ity, and raaonant phanomanon ara ikncnbad. 

iMtMaan catculalion and maaauramant n «ood, apart (rom |ha 
ranga ol (laiiuanciat In |ha immadial* nalghborhood ol lha 
cut oil liaiiuancy ol tha lay»»« 

TOWERS 

81434 
Slnirlural-Uynaniir (Jiararlrmalton of an Ktpah- 
mralal   I20akilu«<ill   Klaclhral TraMniaMM-Uav 
Syaiem 
L. Kampner, Jr., S. Smith, and H.C, Strom) 

Uonneville Povyur Ailmn,, Portland, ÜH. tihocK Vit». 

bull,,  U.S,   Naval  Ho». L<iL,„ Hruc., No. bO, ft. 3. 

W 113 123(bBpl 19Ö0) 14fig$, Jreti 

Kay  Wordt 
Modal ia«u 

TranvniMion  lina«,   Tonwrt. Modal analytit. 

STRUCTURAL SYSTEMS 

BUILDINGS 

An mvattlgatlon «vat conductad to aitablitfi, by conalation 
ol analytically and aaparlmantally danvad ratultf, cradlbility 
for ilructurai and itruclural'dynamk modalmg procadurat 
lor a 1300 kilovoll alactncal tranimlMlon lina ivitam. Tha 
approach wat to formulata an analytical modal of ona of 
tha tuipantion toyyart and compara tha modal charactarlttica 
ol that idaali/at in with maaturad propartiat obtamad with 
amodal turvay. 

81-533 
On the CalculaUon of the  Damping of Air-Homr 
Sound   by   Laminated  Building Componenta (Zur 
Berechnung   der   Luftachalldammung  von   doppel- 
achaligen Bauteilen (ohne Verbindung der Schalen)) 
K. Gosele 
ürundstrasse 32, Ü-7022, LeinfeldenEchterdingen 3, 
Germany, Acustica, 45 (4), pp 218227 (Aug 1980) 
12figs, 12refs 
(In German) 

Kay Word«: Building!, Noi*a reduction, Structural mamban, 
Layarad malarial* 

A iimpla method lor approximata calculation of tha damping 
of air-borne tound by laminated building component* It 
given uling a maai-apring-maM model In which reduced 
maaia« replace the actual Mrf ace-bound maMei. Thata are 
choten in Mich a way that they lead to the tame amount of 
acouttlc damping for a tingle layer at hat been maaturad or 
calculated   for   the   particular   wall   ttructura. Agreement 

FOUNDATIONS 
(Alto M« No». 526, 641) 

81-535 
Machine-Foundalion-Soil (Maachine-Fundament-Bau- 
grund) 
Fortschritt Berichte der VDI Zeitschriften  Reihe 1, 

No. 67, 134 pp, 63 figs, 1 table (1980). Avail. VDl 
Verlag GmbH, Postlach 1139,400 Dusseldorf 1,Ger 

many. Price: 26.30 DM, VDI ^.   122 (18) (Sept 11, 

1980) 
(In German) 

Kay Word»: Machine foundation». Machinery vibration. 
Vibrating foundationi 

A procedure for a rough calculation of the dynamic and 
»Utic retponie of machine-loundation-toll tyttem i» pre- 
»emad. 
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81-336 

fiiiNI  FiMuuiatiuiu (or Hrripmraling CompiVMuni 
W.M. Kauttrnw) 

Parma.  Ohio,  Plant   I nur.,    *4   (23),  pp   14'. 14/ 

(NovU, I9»0) 2 f IKI.I («blu 

lo lw rMdlly milall«! In ih. iNHd at IOM CMI. Th«M lr«tt 
menu »»•(• tmullMl on Iwo C«tt(i>illaf OSG'i in lurtK« 
cool mliuM lo itomonnrtw Ih« noita raducllun |h« con IM 

•thMrvMl umtor actual pioducllon condllloni. Hatuili of I'm 
flald damontlraliont ara p>*Mnia<l hara. 

Kay WofUl Ptla luumiallon«. f oundalium, Comprataort, 
Hacipfocat.ng cotnpnMon 

SuwMllon« lot a luccaMlul datttfn ol nclprocallng com 
prataor pila lountlaliuni ovai land till, iwamp« and nonco- 
haMva uMli ara pmianiad. 

CONSTRUCTION EQUIPMENT 

81-337 
Kid«!   Mower   Unrckipmeiil   by   Dynanir  Deagii 

Teckiuqu«« 
H.T. Knudson, P.T. Shuport. jnd P.N. bh«th 

Simplicity    Mlg.    Co..    Allis Chalmers   Subsidiary 

SAE Paper No. 800933, 32 pp. 13 rets. 3 tables. 

21 figs 

Kay Word! Aflncultural machinery. Vibration attacu. Hu- 
man imponw 

A raar angina rtdar mo«Mr it utillfad to lllutlrata tha angl- 
naarlng davalopmant prooau lor achlavlng improvad oparetor 
comfort. It i* thown that a propoaad ISO lUndord tor hand- 
arm vlbrationi oHart ona method to quantity tha Mtyactlva 
teal ol tha operator toward warloui vibration Itval«. Tha 
dynamic design technique« ot model and Fouritr analysis, 
dynamic totting, and tinlta element analysis art ihown to 
provide improvad design ot the system tor structural end 
vibration parformanca. Specltic finite alamant models ot tha 
Irama and ot tha staering wheel ere described and thair use 
for improved vibration design discussed. 

PRESSURE VESSELS 

81-339 
V.ftkirut C«Mtipulalio«al TiH-hniquni for Ike Aisalyaia 

of Some f roblnsu of Kractairr in Preoaure Veaarb and 

Pipw« 
T. Nishiukaand S.N. Allun 
Ctr. lor the Advantwnenl of Computdlional Mw ban- 

its, Gouigia Inst. u) Tech., Atlanta, GA. Hept. NJ. 

ÜIT CACM SNA 20, TR-4. 30 pp (Juno 1980) 

AU A087 220/9 

Kay Words: Pressure veisalt, Platas, Beams, Crack propaga- 
tion. Finite element technique 

Results ol a numerical mvestigstion, besad on an energy 
consistent movlngelngulerlty dynamic Unite element pro- 
cedure ol test crack propegetlon in a Unite Plata, numerical 
simulation ol aaperimentel data on lest creek propegelion 
end errest in a doubla-cannlavar-beam «aclmen. and streM- 
intenslty lector solutions in a thermally shocked cyllndricel 
vessel containing an Inner surtece (meridional) alliptical 
flew, ere presented. Comparison ol these results with other 
available solutions, and pertinent discussions, ere included. 

POWER PLANTS 
(Also see Not. 623.686) 

81-538 
Bulldofcr Noite 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 treatments which reduce tha noise 
that reechet the bulldozer operator were tpaclf icaHy designed 

81-540 

Comparioon of Experimental and Analytic Simula- 

tiona of Reactor Stiuctural Reoponae lo a Hypothet- 

ical Core Diansptive Accident 
A.M. Christie, N.W. Brown, and B.W. 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: Nuclear reactor safety. Dynamic tests. Com- 
puter programs. Model testing 

A series ot scale model tests assessing the ability ot a reector 
to withstand the loads resulting from a hypothetical core 
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iJtiiuptiv* wcutoni MMI imifoimmt. ■upponiny «nflyM 
iMTultlloni of ihtm mil and compaiiton* ut |h« •»•lyltc 
•ndaaptflmwiul rvtulUM« dMCdbaU 

Wi'»ii(».)ri..uv' i \tn u„ Corp., A.)vrt»Mi"l HtNKtur» 

Uiv.. Ma.)iv.n, HA Ibö63, Nutl. ingi. I)«»,. 60 12). 

I>|J .'ti/ .'/'l C-ipt IUHU) JO »MJ», 2 lal.lo». Ü rvlt 

Nuclaw (••cioi Mltty, Uynamlc Ml«, Modtt 

«1-541 

Strurittrd   KeqxiMr  uf   l/2USrdr   MIMIH« uf Uir 

CKUK lu • Smiulalrd HCUA 

CM. Hornaniim dnü Ü.J. Cäyliusiro 

SMI   InturnutiLiriul,   333   MdvttOfwuoO   Avo,,   Mrtilo 

Pdfk, LA 9402b, Nucl. Lngr, Dei., üü U). W 23Ü 

2b6 tSepi 1980) IB fist, I tdblu. / rats 

K»v Wordi   Nucitcf rtacloi Mttly. Dynamic  IMII, Modvl 
IHtlnfl 

Th» itructur«! mlagfily ol K«l« mcxMt ot • rtaclor vnwl 
•nd httd und» ■ MmuUlad hypolh«ucal cort dttfupiivf 
•ocidtnt ii •valuawd «apartmanully. Ttttt ot ihr*« 1/20 
•Ml* mud»li ol 111« rtacloi, MCh ol IncraaMng compttilly, 
•how iht allvcti ol |h« upper mtornali ilructurt, a in»rm»l 
linai, and othar itructurai datatll on »awl and haad ratponw 
A lourth modal damoniuatad aaparwnanul ftproduclbility. 

81-542 

Stnicturai Üampiag Valuea u a Functiun of Dynaniir 

Krapuiiae Slreaa and Uefomialiun Leveia 
J.D. Stevenson 

Structural Mechanics Associates. Cleveland, OH, 

Nucl, tngr. Des., 60 (21, PP 211-237 (Sept 1980) 

3 figs. 7 tables. 34 rets 

Kay Words: Nuclaar powar plants. Damping valuat. Statiilical 
analyils 

Damping data axiitlng In tha opan llwratura appticablt to 
nuclaar powar plant itructurai and aquipmant M Minma- 
riiad and itatnticaily analyitd. Ratulu ol thu analym are 
uiad to davalop damping trand curvai which predict applica- 
bia damping valuat to ba uiad in daalgn at vanoui Itvalt of 
UraM or dalormallon. 

81-543 

Compahaun of EaperimeaUl and Analytic KcafMHUM 

of Scried LMKBR Heada Under Simulated Hypothei- 

ical Core Dianiptive Accident Loada 

A.M. Christie, M,A. Todd.and S. RanaUa 

Kay Word! 
tatting 

A ••»••t of tcala modal tattt attatiing th« ability of a raacto« 
to Millhiund tha load* ratulllng Irom a hypothatieal core 
diiruptiv« aecidant war« parformad. Eiparimanul raapontat 
ol tha yaaaal haadt of tha modali wara compared with tha 
connpunding ratpontat ratulllng Irom analytic iimulatlon. 
That« comparltont thow that ralatlvaly timpl« compular 
modali ol tha vattal haadi can pradKt head ratponaa quit* 
wall. Computar tunulatlon ol cimi-qm comprawMn wa* 
alto parlormad. 

81^44 
Huid-Slnictaire Interartiona in Ligkl Water Reactor 

Syatem* 
T, Belytsttikoand U, Schumann 

Dept. of Civil  Engrg.,  Technological   ln$t.,  North 
western Univ., Evanston. IL 60201, Nucl, Engr. De«., 

60 (2),pp 173-196 (Sept 1980), 27 figs, 1 table, 34 

refs 

Kay  Words:   Intaractlon:   itructura-fluld, Nuclaar reactors 

A raport I« given on tha First Intamational Seminar on 
Fluld-Structura Intaractlon In Light Water Reactor* which 
took place In Berlin, August 20-21, 1079 In conjunction 
with tha 5th International Contarenc* on Structural Mechan- 
ics in Reactor Technology. Tha laminar focused on the 
presturiiad water reactor lot« of coolant accident and the 
boiling water reactor tuppreMlon pool enalytli. The dis- 
cuMion concentreted on the importance of various phenom- 
ena, appropriate computational methods and experiments. 

81-545 
Dynmk Analyai« Method for a Large Complicated 
Stnicture and Application to a Kunon Detice 
H. Takatsu and M. Shimuu 
Japan Atomic Energy Res. Inst., Tokai-mura. Naka- 
gun. Ibaraki-ken. Japan, Nucl. Engr. Des., 60 (2), 
pp 297-309 (Sept 1980) 8 figs, 4 tables, 11 refs 

Key Words: Nuclear reactor components, Salvnlc response 

A dynemic analysli method It proposed which is especielly 
powerful for tuch a large complicated itructur* a* a fusion 
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itovtc« An «nalyMi mmtol oontliucUNj by |h« |>ra«n| mailiuil 
ItiuvHlM intomwllon o( i.ul unly uwaittl IM*IIVIOI Uut local 
vtbitliun ot |h« IMI iliuiluf» Mllh •■«mi uixlal putnli, 

VEHICLE SYSTEMS 

81-546 
Huid Power Syrtrin Ni^w Abatnuml ■ IV80 
(j.L. Muiu'itfy 

W.H.  Nicholi  Cu.. Wallharti,  MA,  SAL  l'apt-t  No. 
OOJüü;, 12 UP, 3 'ig», 2 laülw, 2J iutb 

K«y WunJi   NuiM rtducimn. Fluid dilvct, Hyditulic tyiU'iu 

Thn P«MI dlKUMM Hi» moltvallon lor lluld powtt nolle 
•tMlvntanl proflramt, nubhiAmsnl of progion mllMlun««, 
mnhamatical modal» lor undanUndlng and comiolllng fluid 
power fyltam notta, guidallnat for obtaining raproduclbl« 
aeouitleal maauracnanti, lyttam modification uchnlquat to 
aci>iava nolw raductlon, and tha important rolt ol manag» 
mant In tha conduct of an atlactlva nolta ibattmant pro- 
gram. 

OFF-SHORE STRUCTURES 
(Alto «w Not. 688. 706) 

GROUND VEHICLES 
IAIHI *■•• Not '.'./.'./» li'lU li'Jl   /IM 

HI-548 
InrrrMM'd   Kail  Tranal   Vrkirlr (IraAMrurthinrnM in 
llrad-On   (.itlliMon.   Volumr II.   Primaiy   (lollwon 
I   I    Hjlii., S C  Wuliji.ivr jiicj I   1 it..,( 

111   M.v   (nil     Clmtiau,  II    H'.-i'l   Nu.  tJOl  I bC 
UMtA-öül/2.    UMIAMA-Üt)üü2,j-Ö0 2.   bU   ii. 
(Jufiu 198Ü) 
i'iibu^u'j/aj 

Kay Wordi: Coltiiion rataarch Inilroad), Cra*h<wortliinaH. 
Tatt  aquipmant   and   inilrumanlation.   Tailing tachmquat 

An analytical model in two dimanuoni, longitudinal and 
vertical, ol tha primary collmon of two impacting urban 
railcar contiitt it formulated. Thn model u capable ol 
determining the extenl of crutfimg and/or override luffered 
by the individual cart in the conmu, ai well at the time 
tutorial of diiplacarneni. velocity, and acceleration in both 
tie longitudinal and vertical direction» Method» are davel- 
oped for generating the dynamic forca-daformation relation 
»hip» for »tructural Mb-auamblagei compiling the critical 
module» ol railcar». 

81-547 
The Effecla of Wave Spreading on the Csciting Koicea 
on a Tenaon Leg Plalfoim 
R.A. Dietrich 
Naval Postgraduate School, Monterey, CA, 73 pp 
(May 1979) 
AD-A086 642/6 

Kay Wordc OM-ehore »tructure». Water wave» 

OH exploration In water deeper than 1000 leet ha» motivated 
the development of drilling platform» with dynamic re- 
•ponea« »uperior to thoee ot the conventional jacket »true- 
turet. One ol the mo»t promltlng ol theM it the tention leg 
platform, a teml-eubmertlble platlorm held in place by 
tention member» connected to the ocean bottom. An evalu- 
ation of tha wave force trantler function lor the tention leg 
platlorm in heave,pitch, and roll motiont it given. 

81-549 
Increaaed  Rad Tranail  Vehicle CraAworthineaa in 
Head-on ColiakNU. Volume 1. Initial Impact 
E.E.Hahn 
MT   Res.  Inst..  Chicago, IL, Repi. No. DOT-TSC- 
UMTA-80-17-1,    UMTA-MA-0^O02b-80-1,    70    pp 
(June 1980) 
PB80-205727 

Key Word»: Crathworthmeu, Simulation, Coiiition retearch 
(railroad). Railroad traint 

A two-dimemional analytic »imulation model ol the leading 
car» ol two impacting traniit car contiitt it formulated. Thlt 
model it capable ol tlmulating the mechanict ol head-on 
Initial Impact ol two traniit cart on ttraight level track. 
The model it capable ol ettabiitfiing the critical parameter» 
which govern whether the cart cruth, override, or cmth 
with tubtequent override. Thit ilmulatlon model It uted to 
attett impact control davicet currently in tarvice, tuch at 
anticlimbert, coupler», and draft gear. 
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«1-550 
(ioNlnbtilioM IM Ar Dynank AnalyMa ol Ma|fr% 

\ rhirlri im Hrtilrd (»uirfrMayt 
K, l'tipp 

lochnudl i)nivi)t»ilv MnfHÜi, W«l»l Cjoffndfiv, Shotk 

VIIJ. Hull., t).'.. Naval Mt«. I al>., I'CK., NU. 'JC , 1*1, 1», 

(i|< .W<.1 (^.(il lüöO) 11 li«», -i UiAvt.bJ rt't-. 

AM wiuiuiMnl »ml illlltcull »iiaiiHil« ut fluMl4lruclurt tnwi 
•nnxi ii Ih» whippmg ot iltii»» tml MilmwinM CMMCI Uy «n 
uiMtotwalii) »iiMloHoii, Mwhri» ut «vlil|>«>t»u '""»l l'MH »liut 
l'i«»l rvtpiMiMi, •«MtiHiuii liuUilo hydxNlyiMMnici, ■fill tludl 
itiuiluK inuiaclluit. Th« •■itlliHt muU«tt «"U \><*» compula- 
lluiial r«*ll<<llt»ii M» tntvwMl, »ml llluiluli» cakuUtloni 
•i* «tv*n mi, tin •■»npl«, pradtcl .>"» ol |h* IIIII'HI Influanc« 
ol •ubm«r||(nc« ilaplli, 

Kay Word! Giound «llaci mwhlna«, Magnttic iu«i«nttiM> 
lachmqun, K»iimlit rnponw 

FMdback conliol mvthodi tut l»ie dynamic ai.alyMt ol 
Maglav vaftlclal moving on llambla gutdawayl afa tavMVMd. 
From modali lur th« vaMcl«, MipanMon and gutdwway, (ha 
mathamatKal opan4oop daicripllon n otolatnad fyilamaU- 
eally. Th* ratult li a ht^i ordar llnaar itaia aguailon «viih 
partodlc tlmt^aryingcoalltclants and lomptng lUta«. 

81.551 
Pickup and Van Sidr Slnirturr Haarlinr Aaaraaiirnl. 

Trat No. 4. Vehidrlu-Vehiclr 6U Otutrr Right Side 

linparl 
M. Hoz/i 
Dynamic   Suenu),   Inc.,   Phoenix,   AZ,   Ropi.   Nu. 

3063-80-080, DOTHSö0b999, 89 pp (Mar   1980) 

PB80-2049bl 

Kay Wotdi: Coliiiion rtaaarch (automotlva) 

A tail MM parloimad lo provtda bawllna data lor an un- 
modillad pickup truck whan involved In a 60 degree right 
»id« vehicla-to-vthicle impact craih. 

AIRCRAFT 
(AIK. tm. No». 'Ml, OM. (MO, 104. /(Xil 

81^53 
KrdurlMtn of llrtirofitrr Vibration Through (iontral 

of Hub'lntpednncr 
S.P. Vitwanaihan and A.W. Myeti 
Boll  Holicopia»   rextfon, \ [. Worth, IX, .1. Amof. 

HüliLoplor boc.,_2b (4), (jp 3-12 (ücl 1980) 10 lig», 

I talilü, lb lets 

Kay Wordi: Halicoptur vibration. Vibration control 

A timple pylon »upport »y»tam it dawnbad that ratulu In 
low cabin vibration» at ail ainpaad». Oavicet that rtduce 
vibration are divided into five catagoria», and it i» »hown 
that their charactarmlc» in all thai« live categofiet have to 
b« contidarid in arriving at an optimum »olution lor heli- 
copter vibration control. 

SHIPS 

81.5S2 

Whipping Analyst Technique« for Shipa and Sub- 

maiinea 
K,A. Bannister 
Naval Surface Weapons Ctr., White Oak, Silver Spring, 

MD 20910, Shock Vib. Bull., U.S. Naval Res. Lab., 

Proc, No. 50, Pt. 3, pp 83-98 (Sept 1980) 11 figs, 

2 tables, 24 refs 

Kay Word»: Ship», Submarine», Interaction: »tructura-fluid. 
Underwater exploiiont, Exploiion effect» 

81-554 

Vibration Analyaia of a Helicopter Plus an EstemaUy- 
Attached Slnicture 

DJ. Ewins,J.M.M. Silva, and G. Malecj 

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) 18figs,6refs 

Key Word»: Helicopter», Wing »tor«». Forced vibration. 
Vibration re<pon»a. Mathematical modal» 

A vibration analyti» i» made of a complex itructure eom- 
pri»ing a helicopter alrtr »me, external carrier platform and 
a «tor«, In order to connruct a mathematical modal for UM 

in a da»ign optimization exarciM. The model formad I» baead 
on impedance coupling of component »ub»tructure», utlng 
experimentally-derived modal d«ta lor th« alrlrama and »tore, 
and a linite-element theoretical modal of the carrier. 
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suss 
IUBMWIW O(Pwydbr IkdgB farametoni«• ►•r-KirW 
HwmuMr NUMT ill Furwari nigbl 
O.li. MdiiK.n 

H«riill|un StandarO Dlv., UnlieU T«chno(ugm« Corp., 

WlrtdK» Lock», CT, AIAA J.. ]8 CD. PI» 1313- 

IJI9|Nuv lUtiO) I'jliy» Jritfi 

Kay Word«   ftoftttttn, Cmomi'itc «(lacM, NotM gafwiuon 

A thtory lor harmunic nom radlaUon (• tludtad tor gwitral 
guMane« to thm dMlgnw and I» appttod o toma propaUtr 
noMa proMamt jf currant tncanwi. Only iha linaar Murtai 
ara HudM In dalall. Tha traquartey domain raiuln uartly 
tha rota ot acouillc noncompactna« (noiM cancatlaiton dut 
to llnlia chord and van affacu). Nondlmanilonat param- 
atari arMng trom tha tnalyM» gtya daUpn gutdanca by ihoM- 
Ing tha potantiat tor noMa roductton dua to ehangN m airloil 
•action and blada nwaap. twlat, and tapar at tunction« ol 
oparatlng condition«. 

81-SS6 
Kvaiualioii of Airfeonw Laarr Beam Jiltor lm| 

Stnictiinl Dywniiea Computor Codm and Control 

i>y ttem SiroulaticMu 
C.L. Budde. P.H. Merritt.and CD, Johnson 

Air Force Weapons Lab.. Kirtland AFB, NM, Shock 

Vib. Bull., U.S. Naval Res. Lab.. Proc. No. 50, Pi. 3, 

pp 179-187 (Sept 1980) 15 tigs, 2 tables. 4 refs 

Kay Word«: Airtooma aqulpmant rtiponta. Vibration it- 
•pon««, Flnlta alamant tachnlqua. NA8TRAN (computfr 
program«), Fraqtiancy domain mathod 

D.M. CioMairi, i . (Jmtlrmr, and S.S,' minU'v 

j(>a»  AoruKiaui Ltd.,  foronto, Laiunh, Shuck Vib. 

Bull..  U.b.  Ndvdl  Hot. Lab.. Plot., No. 50, Pi. J. 

pp  125-149 (5upl   t'JHU),  11  hut, 1) t.ihl.rt., 10 reft 

Kay Word« Ipacacralt componanu, Ipaca «hjttla«. Launch- 
ing ra«pon«a 

An owarvlatM I« pratanlad ot tha da«lgn and analy«!« itudta« 
undanakan tor tha «towad Manlpulaior Arm, tha probiam« 
ancountarad and Ihalr «olullon«. 

SlJStt 
Slrurlural   Dynamic   Uiaraclanalic«  of  the  Space 

Skul'le Reaction Control Thnuten 

G.L. Schachne and J.H. Schmidt 
The  Marguardt  Co.,  Van   Nuys, CA, Shock  Vib. 

Bull., U.S. Naval Ros, Lab., Proc., No. 50, Pt.  i. 

pp  151-161   (Sopt  19B0)   16 figs, 6 tables, 2 rets 

Kay Wordi:  Spacacratt componanu, Spaca ihultla, 
«hap««.   Natural   traquancia«.   Damping   valun.   Random 
vibration, Flnlta alamant tochnlqua 

Savaral configuration« of tha raactlon control thru«tar« for 
tha «pace «huttla orbltar «vara «tructurally analyiad u«lng 
flnlta alamant modal«. Accalaratlon ratponw« and fraquan- 
clai trom thata anatyta« «vara comparad with iho«a racordad 
during random vibration ta«tt. Variou« mathod« for datar- 
mlning «tructural damping «varc con«idarad. Tha ra«ulting 
analytical dynamic charactarUatlon ol tha «tructura lad to 
«uocaattully daiignad and quallfiad thrunan. 

Ream «ttbilliatlon for tha Alrbornt Loaar Laboratory (ALL) 
I« aecompll«had by inartially «tablllxlng an annular rafaranca 
mirror attached to tha beam expanding talaicopa on tha 
Alrboma Pointing and Tracking Syttam (APT). Tha analyilt 
document« the calculation of the retlduat beam jitter dua to 
vibration« of the ALL and require« the u«e of the NASTRAN 
flnlta alamant computer code to determine the motion of tha 
variou« optical alamant« In tha beam expanding talaicopa. 
Theaa motion« ere than combined in an analytical axpranion 
to catculata the optical path motion for both the high anargy 
later and tuto-elignmtm beam«. 

81-559 
Singte-Point Random and Multi-Shaker Sine Space- 

craft Modal Teating 
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 

MISSILES AND SPACECRAFT 
(Ai«o «ee No«. 676) 

81-557 

Anolynt and Deaign of the Shuttle Remote Manipttf a- 

lor Syatcm Mechanical Arm for Launch Dynamic En- 
vironment 

Kay Wordi: Spacecraft, Launching rtipon«a. Dynamic 
ttttt. Ta«ting tachnlqua« 

Tha modal tatt of tha launch configuration oi tht DSC-III 
«pacacraft which con«i«tt of a tendtm «pacacraft configura- 
tion with a DSCS-II atop a OSCS-ill i« dttcribad. Singla- 
point random waa u«ad a« tha botic ta«t ttchniqua, and a naw 
multi-thakar «Ina tatting tachnlqua wa« u«ad to validata it 
by maaturing «elected mpda«. 
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81460 

MwlincaUu« of KU|M V«likli> VibritkM Mu4r* |u 

AccMMt for Itorign (JiiNgr« 
C.W. CodluanJM.M.Whittt 

LucktiuuJ Miuilm und '.cam Co., SwnnyvMli). (A. 

Shuck Vib. Bull., U.S. Naval Mot. lab.. Proc., Nu. 'JO, 

Pt. 3,pp 163-177 (Sept I'JtK)).») fig».4 lablet 

K»v Monti IpaMcufl. fU&x vttiletM. Moot modtlicatlon 
mvthod, MM* cotttlcMntt, SllllnM* cottllcwnu 

Lom tfMiuancv «MCMIMIOMI tn nwatuiad Ihruil h«« oecurftd 
durtng italic tatting ot tht ipac« ihuttl« Mtld roekat booiMf 
motoi. TIMM maawnd thru« otcUlatlom art Mltvtd to bt 
tMocialtd nwtth otelllatloni In ctiambar prtMurt, but art 
much Iwgvr thtn can bt diractly tltrlbutad to obftrvtd 
prtMurt (MClllatloni liom a ballMtlc conildtittlon only. Thii 
PWtt dMcnbti tht dtvttopmtnt ot t mathtmatlcal modal 
itfnulttlna tht motor in tht tatt itand and daicritwi tntiyli- 
cal nudMi into tht ttttcti ot «nail ampiitudt, ehambtr 
prtMurt Mclllttioni on mtaturtd thruit. 

A mtthod ol inconiorttmg ipactcrttt itructural chtngH by 
modltylng tnlitlng flight vahKlt modM M prtwnitd. Tht 
mtthod II ippttcablt for artltrary changn ol maM.itlltntM, 
and itructural conllgurttlon In a limittd araa ol tht vthlclt. 

81461 

Vibration Kttviiunrornl of dir Space Shuttle Solid 

Rocket Booaler Motor Durini Stalk TeaU 
U.U. Mason ar.d M.A. Bearing 

Thiokol CorpTWasaich Div., P.O. Box 524, Brigham 

City, UT 84302, Shock Vib. Bull.. U.S. Naval Res. 

Lab., Proc., No. 50, Pt. 2, pp 241 245 (Sept 1980) 
8 tigs, 1 .-ble.b refs 

Kty Wordi: Booittr rocktti. Solid proptllant rocktt tnglnti, 
Spacacratt compontnti, Spact ihuttltt, Stll-taclttd vibra- 
tion. Vibration mtawrtmtnt 

During motor dtvtloprrunt, lour ipact ihuttlt bootttr tolid 
rocktt moton «ytr« mtie ttittd. On thtM motor taiti, tht 
•tll-inductd vibration tnvlronmtnt MM monltorad at numar- 
oui locatiom on tht motor. Tht multi ol thti vibration 
tnvlronmtnt turvty art lummtrjrtd and comparad to flight 
criteria Mtabliihtd by NASA for locationi on the motor. 

BI-S63 

Predicting the Motio« of Flyer Plalea Drive by 

Ligkt4iiitialed Caploaive for Impulte Loading Experi- 

ment» 
R.A. Benham 

L»plosives Testing Div. 1533, Sandia Labs., Albu 

querquo, NM 87185, Shock Vib. Bull., U.S. Naval 

Res. Lab,, Proc., No. 50, Pt. 4. pp 191-198 (Sept 

1980) lOfigs, 12refs 

Kty Words: Plam, Rttntry vtMclM, Impact rtiponM (mt- 
chtnlctll, Enploilvti 

Tht poHibHIty of uilng llgfvt-inltiattd high txploilvt to 
toctltrttt thin flytr platti to high vaiocltiei for ImpulM 
loading Mhich may produce both mattriai and itructural 
rtiponM U txplortd. A limpllitd modtl ol tht txpotlvt 
multipoint dttonatlon and txpaniion proctM It dtvtloptd 
which Itadi to a calculttion ol tht motion of tht flytr 
platt. Compariioni art madt betwatn eakulatloni and 
mtMurtmtntt from txptrimenu. 

81-562 

Low Frequency Structural Dynamka of the Space 

Shuttle Solid Rocket Booaler Motor During Static 

TeaU 
M.A. Behring and D.R. Mason 

Thiokol   Corp./Wasatch   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 rets 

Kty Wordi: Booittr rocktu, Solid proptllant rocktt tnglnti. 
Spacecraft compontnti, Spact ihuttlM, Otcillttion. Low 
frtquanciM 

81-564 

An Experimental Inveatigation of Noise Attenuating 

Techniquea for Space-Shuttle Caniaten 

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

General Electric Co., Space Div., P.O   Box 8555, 

Philadelphia, PA, Shock Vib. Bull., U.S. Naval Res. 

Lab., Proc., No. 50, Pt. 4. pp 77-89 (Sept 1980) 

19 figs, 1 table, brefs 

Kty Words: Spact thuttlti, NoiM rtductlon 

A modtl of tht iptct ihuttlt thtrmtl canlittr h« been 
acouitlcally ttittd to dtttrmlnt tht amount ol nolM at- 
ttnuatlon which could bt dtrlvtd using a ilmplt, ilnglt-wail 
canlittr conitructlon having rectangular ihapt. Acouitlc 
ttiting WM ptrformtd on tht basic canlittr and with tht 
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toOowing noM^iwnuMIng dMtgn modiltnaltoni: »n inMrtoi 
IMKI*. Mllh «•ryiny itogfWM ot tbwrpuva malarial covailnn 
on lha mtarlor Mrlacat, and with conitralnatHavai MKO- 

alatllc damping itiipi bondad to lha canltlaf amanoi. 

81-563 
MiminalNtn of ■ Uiarrrl» Kirqucncy Aruwatirai 

FtientNiirauii Aaaitcialrd with the Spacr Shuttle Main 

Kiminr Oxiiurt Valve-Duct Syatorn 

L.A. Sdiut/enhotoi, J.H. Juno», H.t. Jewell, .»id U.S. 

HVJ'I 

NASA/Clouty«- C. Marshall Spate I liyln Ctr., Marshall 

Spac« Hight Ctr., AL 3&812,Sh'H;k Vib. Bull., U.S. 

Naval  Mfi.  Lab., Pruc., No. bU, Hi. 2, pp 24/-J'jb 

{S<»|)t 19ÖÜ) lUtiijs,2 refs 

Kay Wonli Space ihultiai. Ducti, Acouitic propartta« 

In lha davalopmant ol iht ipac« ihunl« inalu angina«, varioui 
unpradtctabl« dynvnlcal phanomana Mara axparlancad which 
hava ratullad In angina ihuldowii or lallura«. a^., lira». On« 
tuch dynamical phanomanon comlitad ot an acouttlcal 
bun at /200 H< In lha vicinity ol lha main OMldliar valva. 
Tht malhod ot iaolallng lha buu phanomanon, Idaniltylng 
lha machanlim, and davaloplng a 11» to alimlnaia the bun 
It praaantad togathar Milh aupportlng data. 

Hull., U.S. Naval Hits. Lab., I'n» ., No. bO, Pi, J. pp 
IüJ-)2U(Sop| t«b(J( 1U tiijs, 4 luhli.s, Ü ruls 

Kay Woiili Mtutlai, Traniponatlon attacu 

Tht ratponw ol Ihraa dlHarant typat ot mlHllat during 
tour truck trlpt «vat maaaurad, Tha thock ratponia paakt 
wart lound to hava an aiiponantlal dlttrlbullon In ampd 
ludt. Tha «Metrum ot lha thocki wat datlnad In larmi ot 
tha laval which It ticaadad at a glvan raia. 

BIOLOGICAL SYSTEMS 

HUMAN 
|AUuiuuNui.b37.eä9) 

81-568 
The Effect of 3-25 Hs Vibration on the Legibility 

of Numeric Light Emitting Diode Diiplaya 
M.L. Johnston and J.H. Whail 

Royal   Airualt   Establishment,   Farnborough,   UK, 

In    AGARD   High-Speod,  Low-Level   Flight, 9   pp 

(Mar 1980) 

NÖ0-J0O03 

81-566 
Some Space Shuttle Tile/Strain-laolator-Pad  Sinu- 

aoidal Vibration Teat* 
H.  Miserentino, L.Ü.  Pinson, and b>\.  Leadbt'ttfr 
NASA Langley Res. Ctr., Hampton, VA, Rept. No. 

NASATM-818b3,27pp(July 1980) 

N80-29766 

Key Word» Vibration axcllallon. Human ratponia 

Tha attacu ot 3-26 Hi «inutoidal vibration at an rmt accel 
aration lev«! of 23 m/i2 in both tha vertical and lateral 
axat on the parformanca ot a reading tatk are deKrlbed. 
The tatk wat to read aloud numeric characiart pretantad on 
a yellow high luminance light emitting diode ditplay which 
wat detigned tor the military cockpit. 

Kay Wordt: Space thuttlet. Spacecraft eomponentt, Itolaton, 
Vibration tettt 

Vibration tatu were performed on the tlle/ttraln-ltoiaior- 
pad tyttam uted at thermal protection (or lha tpaca thuttla 
orbitar. Exparimantal data on normal and in-plane vibration 
ratponta and damping propeniei are pratcniad. 

81-567 
Shock Induced in Miaalea During Track Traiuport 
D.B. Meeker and J.A. Sears 
Pacific Missile Test Ctr., Point Mugu, LA, Shock Vib. 

81-569 

The Effecta of Aircraft Vibration on Viaion 
G.R. Barnes 

Royal Air Force Inst. of Aviation Medicine, Farn- 

borough, UK, In   AGARD High-Speed, Low-Level 

Flight, 11 pp(Mar 1980) 
N80.30002 

Kay Wordt: Aircraft vibration, Human ratponta 

Movamantt of the head retulting from aircraft vibration 
ware Invattigatad in term« of their effect« on vitual perfor- 
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mtnjc«. M»|of «mptiMli MM pltMd on lh« limllattuni in |h« 
ra«ponM of |h« punult rtll*« tnd lh« vMtlbuloocular raflai. MECHANICAL COMPONENTS 

ABSORBERS AND ISOLATORS 
lAItu M» Nci. ÜJ'.) 

81-370 
Head MuvrtnenU Indurrd by Verticil Vibratiuna 

L. Voyt, L. Schwürt/, and H, Mertent 
Inst. f. Flugmudi/jn, Deutsche Fof5<.hunos- und Vw- 

suchsdiistült f. Luft- und Haumtührt, Bonn, W. Of- 

nidiiy,  In    AüARU  High-Speed, Low L«VL'I  Flight, 
MppIM.it 198U) 

N8030000 

Kay Word«: Vibration •«citation. Human ratpont« 

Elavan wbiacu wara vibratad on a ihaka-tabla in the tra- 
quancy ranga of 2 Hi to 19 Hi to attaM tha complax haad 
motion inducad by i^xii machantcat vibration. Accalaratlon 
ampiltuda Mat tinuioidal and ha)d conitant at 0 J6 g (rm»). 
Tha ratulu ara glvan at diffarant trantmlitibUity curvat lor 
vsrtlcal and hon/onul haad motion. 

81-572 
In-Fluid   Cylindhral   Braiii   Vibratioa   with  Mulli- 

Ü«|[rw of Freedom Abfcwben 

b,L. Sanditiüii and J.S. Griffin 

Naval UnderwaltM Systems Ctf., Newport, Rl 02840, 
Sliutk Vib. Bull., U.S. Naval Res. Lab., PfOL., No. bO, 

Pt. 3,PM 11-2ü(St.|Ji 1980) öfigs. 10 fefs 

Kay Wordt: Vibration abtorption (aqulpmant), Baami, Fluid- 
inducad axcitatlon, Multi-dagre* of traadom tyttami 

A thaoratlcal itudy of tha affactt of vibration tbtorban 
with two-point attachmantt and pOMatung both tramlation 
and rotational dagraai of traadom It contidarod. Tha analyili 
damonitratat tha dual tuning of rocking and tranilating 
abtorbar rawnancat to produce attenuation of two lowordar 
baam moda ratonancat. Cantllavared and trae-fraa hollow 
Timothanko baam configuration! ara utlliiad at tha batl« 
lor tha pratantatlon of ratulu. 

ANIMAL 

81-571 

Shock and  Vibration Environmcat in a Livestock 
Trailer 

M.T. Turc/yn, D.G. Stevens, and T.H. Camp 
U.S.   Dept.   of   Agriculture,  Beltsville, MD, Shock 

Vib. Bull., U.S. Naval Res. Lab., Proc, No. bO. Pt. 2, 

PP9M01 (Sept 1980) 5 tigs,4 tables, 12 refs 

Kay Wordt: Animal ratponta, Trantportation allactt 

Maaauramanu Indicata that tha Intantity ol tha «hock and 
vibratlonal inputt to cattle being trantported by livettock 
trailer ara dependant upon tlra pratture, load weight, and 
position within the trailer. Cattle petitioned at the rear ol 
the trailer will experience the highest thock and vlbrational 
amplitudet. 

81-573 

A New Method of Improving Spectra Shaping in 

Reveiberanl Chambers 

J.N. Scott and R.L. Burkhard! 

NASA Goddard Space Flight Ctt., Greenbelt, MD 

20771,  Shock   Vib.   Bull.,   U.S.   Naval   Res. Lab., 

Proc, No. 50, Pi. 2, pp 207-215 (Sept 1980) 13 figs, 
1 table, 9 rets 

Key Wordt: Acouttlc liningt. Duett, Reverberation chambert 

Thi ute of acouttlc tupprettlon to line the horn duct of a 
reverberant nolle chamber in an aflort to enhance the ipec- 
trum shaping capability ol tha chamber it ttudiad. Comtruc- 
tion ol the liner and tha evaluation ol the liner to determine 
itt attenuation charactarittlct are described. 

81-574 

Modeling a Temperature Senaithre Confined Cuahion- 
ing System 

V.P. Kobler, R.M. Wyskida, and J.D. Johannes 
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U.S. Army Miuilu CummiUKJ, HiinUvillu, AL JbUUU, 
Shock Vlb. Bull., U.S. Naval He». La»)., Ptoc., No. bO, 

P(. 4. |>|> 2b-33 (Supt I'JHU) / »nib, U tdblus. IU roll. 

K«y Worth Paekaglne mtMrlait. Impact rMponw (machanl- 
call. Drop IMU 

This papar rapom on lha modttlng of lha Impact rotponia 
tor th« Mlntcal cmhlonlng malarial In tha condnad itata. 
Thli obiactlva wm Mtliflad through tha davalopmant of an 
axparlmantal drop tan dadgn. conducting an aitantiva drop 
taat program, and than modallng tha ratultant Mat data. A 
ganaral mathamatkal modal for a conflnad cuihlonlng «yitam 
and a ganaral mathamatkal modal for tha axtarlor eontalnar 
«which (urroundt tha conflnad cornar void conflgurad cuih- 
lont ara pratantad. 

eal and alactrkal tyitami. Tha procadura it nvrlttan to and for 
datlgnar« of futura land'bawd hardanad laciliiia« (nuclaar 
or non'nuclaarl that UM commarclal aqulpmant for Mhlch nu 
fragility data ailtu. 

8IJ77 
Africultiirdl Tractor Chaaaia Suapenaion Syalcm fur 

Improved Ride Comfort 
P.W. Claar, II, F. budiolu, S J. Mar ley, and P.N. Shelh 

Iowa Slat« Univ.. SAL Pa(«r No, Ö01Ü20, 36 pp, 32 

figs, 4 tablus, 21 rets 

81-575 

How to Make an Air Shock Abaoiber 

L.M. Polenu 

Plant Engr.,_34_(23), pp 129-132 (Nov 13,  1980) 

2 figs 

Kay Wort«: Shock abiorbar« 

Tha air ihock abwibar kickback may ba pravantad by 
allowing tha praaturiiad air to laak out at a controllad rata 
through tha »lou In tha cylindar a« tha pliton li driven back. 
A method for tha calculation of tha dlmaniiont of tha platon, 
cylindar and tha orlflcai for tuch a ihock abaorbar I« pra- 
aantad and illuatratad by an axampia. 

Kay Wordi: Agrkultural machinery. Tractor«, Suipamlon 
•yitami Ivahklat) 

An axploratory concept for a chaaal« tuipentlon lyitam for 
Improving tha operator rlda comfort of an agricultural tractor 
It pmantad. Tha criteria and concept« Incorporated Into tha 
dadgn of a hybrid leading and trailing arm ehaaali tuipanilon 
•yitam are daacrlbed. Evaluation of thli Mtpentlon lyitem 
and Itt parameter* era dlKuaaed by ilmulating nine different 
tractor and nine different tractOT'Qlow modelt, derived from 
tha varloui combination of tuipention configuretlon« and 
operator cd) location!. A ganerallxed mechankd lyitam 
dmulatlon program It utlhied to predkt the dynamic linear 
tranifar funcrion behavior of each vehida model. 

TIRES AND WHEELS 

81-576 
Preliminary    llardneai   Evaluation   Procedure   for 

Identifying Shock laolation Requiieroenta 
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 35-57 (Sept 1980) 8 figs, 59 rets 

Kay Word«: Shock isolation, Hardened Imtallation«. Mlidle«. 
•hock tetu. Data prooaMlng 

A procedure baaed on pa«t tatt experience that can be u«ed 
during tha early dadgn phaaa to Identify «hock notation 
requirement« i« pmantad. It I« baaed on the ihock teat 
reauln tor the equipment inttailed in the SAFEGUARD 
Bellktk Mkdle Oefanie Syitam. Theae ihock tetu cover 
over 300 commercial item« of equipment found In mechanl- 

81-578 

Optimiung Tire/Vehicle Rdationähip« for Beat Field 
Perfoimance 

F.C. Haus/ and H. Akins 

Firestone Tire & Rubber Co., SAE Paper No. 801021, 

16pp, 14 figs, 2 refs 

Kay Word«: Interaction: vehicle-tire. Tractor«, Agrkulturd 
machinery 

Traction performance tatting it conducted comparing varloui 
tire combination« on a largp two-wheel drive farm tractor. 
Tha tatting comparet different tin tire« and dud application« 
of biet ply tire«. A direct comperiton between redid and 
biet ply tire« In the tame die It given. Addltiond tatting It 
performed to determine fuel effkiency comperitont of tha 
radld ply tire vertut the ble« ply tire. 
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BLADES 
(Al«) MW Nu W«) 

81-37« 
VibratiuM uf a (lompruiMtr Warf« wiüi S      al Ihr 

Kool 
D.I.G, Jurte» 
An  form Wfiyhi AuruiiiMilicdl Laby. Wnyht Pdllui 

ton Mü.OH. Hupt. Nu. AFWAL I H^Ü^CX)3, 144 

pp (Apr l'JBU) 

A[JAÜ8G8b2/1 

Kty VVordi: BladM, ComprtMor bladn. Turtolnt bladat, 811p 
amphtud« 

A iimpl« diKnw analyiical modtl !• dtvtloptd 10 raprawnt 
tfit vibration rMponw bahwlor ot ■ tat angint comprauor 
or turbina blada, primarily in tha (undamantal moda, allow- 
ing tor dip at i*»« ro« i T*)« tnaiyut i» comparad with anpari- 
mant, and a^aar «.it it found to ba utiifactory, indicating 
that Mma ol tha phanomana Involvad can ba modalad in a 
(Impit way. 

BEARINGS 
(Alto MM Not. 493.499.506.507. boei 

U.H. GIIIIMII.C.S. Lue, «nd f .A. Murtin 

Mm. iiiid l>i'v. üryiiMiMliun,  I ho GlaLier Mela! Co, 

Ltd.. Alpmton. Womblev. Middloyi« MAO 1HU, UK. 
Inboluyy I nil,.  Ki (6), pp 204-210 (Ott   1960) 9 

figs. 1 iablu,4 mti 

Kay Mordi: Baaringt, Fluid film baaringi. Rotor« (machina 
alamanul 

Fluid film baaringi play an important pan In dotarmining and 
controlling tha vibration! of a rotor tyitam. Undar cartaln 
condltiom, howavar, tha baaringi can affactivaly cauta vibra- 
tion!. Information it pratantad on tha ratittanca of tavartl 
common btarlng typat to lalf-axcltad whirl, and on tha 
dynamic coaffleiantt ot tht oil film which Influanca tha 
rotor tyitam. Cartain ilmplifying attumptlont ara nacawary 
In producing gtntraliiad information, but tha data allow 
raaluttc baaring Nlactioni to ba mada. 

81-582 
Beariaf Faihii« Caae Hiatory 
J.I. Taylor 

Gardmier, Inc.. P.O. Box 3269, Tampa, FL. Proc. 

Machinery Vibration Monitoring and Analysis semi- 

nar. Apr 8-10, 1980, New O: leans, LA, pp 157 161. 

5 figs 
Sponsored by Vibration Institute,Clarendon Hills, IL 

81-580 

Review   of   Aaalytical  Method*  in   Rotor-Beariag 

Dynamica 
J.W. Lund 

Dept. of Machine Des., Bldg. 403. The Technical 
Univ. of Denmark. DK-2800 Lyngby. Denmark, 

Tribology Intl.. 13 (5). pp 233-236 (Oct 19.^0) 1 fig, 

11 refs 

Kay Wordi: Baaringi, Failura analyii!. Pumpt 

A caw hiitory of a baaring failure ii pratantad. It contain« 
tha data whan the baaring datacu ware tint idantltMd 
through failura or removal from tha equipment. Techniqutt 
uied to predict tha life wan of a defective bearing era dit- 
cutMd. 

Kay Wordi: Baaringi, Rotor-bearing lyttami. Fluid-film bear- 
ing!. Damping 

In the analyiit ot rotor dynamic! tha influence of fluid film 
bearing! often pleyt a daciiiva role. Tha beeringi provide the 
major tourca ot damping, thereby controlling the peak ampli- 
tude retponta, end their itlffnett propertlet effect the cnttcel 

i end thti ttability of tha rotor. 

81-581 

Stability of Profile Bore Bearinp: Influence of fear- 

ing Type Sek«tion 

81-583 

Nutating Thniat Bearinp for OadiUtoiy Applkationa 
CM. Blair 

Rollway Bearing Div., P.O. Box 4827, Syracuse, NY 

13221, Proc., National Conf, on Power Transmn., 

Oct 1980, Cleveland, OH, pp 167-168, 1 fig 

Kay Wordi: Baaringi, Thru« baaringi. Vibratory tooli 

The nutating cylindrical roller thrutt bearing It datigned tor 
UM in otcillating applicatlont under normal load!. Tha 
datlgn providt* for a controllad precettlon of the roller 
attembly during the oteilletory duty cycle which preclude! 
fretting damage and wear cauted by continuout loading ot 
local lied i 
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81.384 
Tb» Kult* uf UilFilm Ifoahig» in PnMuiilinit SkaM 

kulabiUty mi Ikr KcaiMiy VMrtt uf l)im|iuig 
M. KUIMIII» 

S( (UXJI DI I tiyty. jni) A|i|)l, !>c MHKIJ». UIUV. U( bukvi», 

(dlriiiii, Hdijliliid, buutfx. UK, ltil)o|(Mjv Intl., 1) 

(bl, »>P 24J .'48 (ULI I'JüU) 11 IKJV / roll 

Kay Wordi  Bcanngi, Oll wftirl phtnoman«. OtmptngalfKU 

UH-wtitrl milabtlilv it titmtnwl in th« conun ol rigid »nti 
Itirnbl« rolor fytlafni «nd Iht uw ol tmarnri damping lo 
miliuia agamtt Mich miublllty ti dHcuMad. 

dtcla«! ilouiDliial llablllly ihi»»liulcl ipa««) and l'i» aapad 
inadUl thiaiholcl HNNKI )OI Ihta« latt caiat. 

81-587 
AM \ndym ol Ihr t.Unt uf Journal Uranngi willi 

llrliral Uruuwi un dir Stability uf a Vrrtirally 
MottHted (laniird Mutur Pump 
A.V. Muddy 
Inst, id I nhuloijy, iJopt. ül Müt-h, ( M()iy., Tlif Univ. 

ui Lwidv Ltntdi IS/» yjl, UK. InLiolojy Ifitl., JJ 

CJ), pu ^J/741 (O. i  UJBU) 4 tiys. 2 lablos, ti rot» 

81^85 

Tbr   Kffrcl   uf  («ruovinK and Burr Skapr  un  Ihr 

Stability u( Journal Bearinp 
M. Akkok dfid C.M,McC. L Utes 

Itnpofidl Colleyo ol Science dnd leth.. London SW/ 

2BX. UK, ASLL. Trans.. 23 (4). pp 431441 (O.t 
19H0) l^ligs. 24rets 

Kay Word«   Baarmgt, Journal baarlngi. Dynamic nabilily 

Tha liability thraiholdi ol lour baue lournal baarmg lypat 
ar« lound. IncraMing groova int (up to 90 ) II lound to 
aaart a itrong daitabillimg tlltci. Incraaimg aipact ratio 
(UO) alio ha* a daitabilitmg allact. Tha liability o« aach 
typa ««ai lound to Improva prograilivaly with praload. 

81486 
Stiffncaa and Damping Cuefficirnta for Kinilr Lrngth 

Slrp Journal Bearing! 
J.C. Nicholas, P.E. Allaire, and D.W. Lewis 

IngersollRand Co., Phillipsburg, NJ 0886b, ASLfc, 

Trans.. .23 (4).  pp 353-362 (Oct  1980)   lb  tigs, 8 

tables, 1b reis 

Kay Word«: Baarmgi, Journal baaringi, StillnaM coaldcianu. 
Damping coalf iciano 

StiHnati, damping and rigid rotor liability curvat ara pra- 
lantad tor 13, linitattap Ipranura dam), journal baaringi ol 
dlHarant gaomatnai. Stap Inartia allact« ara naglactad, but 
tha axial and circumlarantial allacti ol turbulanca ovar tha 
aotir» bearing lurlaca art indudad. Expanmantal rawltf ara 
comparad to a thaoraiical liability analyiii lor a ungla-maw, 
tlailbla rotor. Good corrtlation ii obuinad batmaan tha pra- 

Kay Wordl. Baaringi, Journal baaringi, Rotor-baarlng iyi 
tami, Pumpi 

An analyiii ol • vibration probtam ancountarad on t varti- 
cally mountad, cannad motor pump ii daicriba I. Dataili 
ara givan ol Iht lluih wtttr lubrication lyitam and tha two 
laminatad pl raun Journal baaringi with titlical groovai. Tha 
vibrationtl bahavlor ii datenbad and attrlbutad to batring 
initabilily. A lUbility analyiii baiad upon a linita alamant 
modal ol Iht rotor and linita dlllaranca tolulion to tha baar- 
mg aqualioni i« diKuMad. 

81488 

Influence uf Miaalignmenl of Support Journal Bear- 

•nga on Slabilily of a Multi>Kolur Syatcro 
Y. Hon and R. UernatSu 

De()l, ot Meth, Lnyrg., Univ. ol Tokyo, bunkyuku, 

Tokyo, 113, j^pan, Tnbology Intl., 23_(b), pp 249- 

2b2 (üct 1980) ü figs, 1 table, 4 refs 

Kay Wordi: Baaringi, Journal baaringi, Rotor-baarmg lyi- 
tami, Alignmam 

For iimplicity, two rotor, lour bearing lyitami ara con 
lidarad. From numerical analym ol typical axampltl, it il 
deduced that when tha two rolon are the lame, the bait 
lUbility ii obtained lor lero-miialignmenl; in ceiet where 
they art dillerent, the bait liability rtiult« from, in general, 
a certain amount ol miialignmant. In the latter caie. a 
Hiitablt Inuntional miialignmenl can be uialul lor better 
liability. Quaii-catenary alignment u eiiumad. 

81489 

Stability   and Rotordynamica for Gaa  Lubricated 

Bcaringi 
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M. M.if.l. 

l)u)il, ol i IM)IIJ. Si ii'iK i', Diifhiim Univ., Soutli Kodd, 

IJ.iflwini DHI :il.l , 'IK, InliiHiiuy Intl., JUMb), pp 

J\\) j;\ (()■ t lyuu) ,) li«s,örels 

Kay Word* Rolur-bMrmy tyiltmi, Baannoi, OM bcannui, 
Whirhny 

Htic»nt raMarch on rulor^aarmg dynamlci with gat lubn 
c«ud baartngt n raviawad. Tha bahavlor ot a tlambly mount- 
ad baanng tyiiam it daKribad and a datallad invatligation 
ha» baan mada of whirl onwl and whirl conation. 

itltf »ha«« datign concapt. Avatlat>illlv ot compolaf avalua 
lion of mulll'baaflna pump rotor critical ipaadl promptad 
raiaarch on tht itlffnaM and damping charactarlitlci ol tha 
hydroitatlc baarlngi lormad by pump intarnaf claaranea» 
at wall at on tha charactarlitlci of tha hydrodynamic (ournal 
baarlngi propar. 

GEARS 
lau» Nu. ',m 

COUPLINGS 
lAltutwNu. &1Ü) 

8M9U 

Dynamic Hrhaviur uf AeruaUlic KrcUngular Thraai 

Beaimg* 
A.K.Mishrj 

üept. uf Mech. rngrg.. HfKjiondl bngrg. College, 

Rourkeld 7Ü90ÜÖ, Indian. Wear, OJ (2). pp 219- 
229 (June 1980) 9 dys, brels 

Kay Wordi: Baarlngi, Thrult baarlngi, Stiffnatl coaflicitnu. 
Damping coaf licianti 

A iheoratical itudy to datarmlna tha dynamic itlflnau and 
damping charactariitici of an aaroitatic ractangular thrutt 
baarlng n pratantad. Tha govarning non^maar partial dif- 
farantial aquation of film prexura it linaarnad uiing a 
firtt-ordar parturtoation method. Tha parturtoad aquatloni 
ara tolvad numancally to datarmlna tha dynamic load, which 
in turn give« tha ttiffneu and damping charactarlitlci. Tha 
effect of vanoui paramatar* on itiffnaw and damping u alio 
invaitigated. 

81^92 
Eatimation of Durability for Corrugated Slip Cou- 

pling! 
H. Kagan dnd V. Kagan 
M.itht-ttuiiK dl   Mudels  and   Algorithms   in   Applied 

Mechanics  Piublems (Tdikoniosios  inechanikos  u/- 

davinly maiematiniai rnodeliai ir algontmai). Collec- 

lion  ot  Pd(wfs in MechaniLS, Nu.   19. Ministry of 

Higher   Ldutation ot  Lithuanian  SSR   and  Vilnius 

Civil  Engrg. Inst. Vilnius, Lithuanian SSR. c 1979, 

pp 91-96,2 tigs, 6 rets 
(In Russian, summaries in Lithuanian and English) 

Kay Wordi: Couplingi, Cyclic loading 

Tha paper coniidan problamt ol itrau-atralnad corrugated 
•lip coupling!. A method lor the eitimation ol the cyclic 
itrangth ol 36HXTIO ite I ilip coupling ii preientad. 

81-591 

Pump Hrarinp: Some Deagn Conaideratioiu 
A.b. Duncan 

Large   Pumps   Dept..   Weir   Pumps  Ltd.,   Cathcart 
Works. Glasgow G44 4LX, UK, Tnbology Intl., J3_ 

(b),pp2b3(Oct 1980) 4 dgs 

Kay Mordi: Pumpi, Baarlngi, Oeiign technique! 

Recently more attention hai baan given to wlacting optimum 
baarlng typai and determining the required charactariitici 
lor pump application!. The trend hai been to generate higher 
head! per itaga from higher operating ipeedt lor economic 
reatom and bacauae ol tha greater reliability achievable with 
fewer itaget auociatad with ihorter bearing center! and a 

81-593 
Compenaating   Characteriatka   of   Elaatk-Dynamk 

Couplinga Baaed on Spring Rinp 
A.-P. Kavolehs and J. Jurevitius 

Dynamics and Strength ol Structures (Konstrukciiu 
dinamika  ir  atsparumas).  Collection  of Papers in 

Mechanics, No. 21. Ministry ot Higher Education of 

Lithuanian SSR and Vilnius Civil Engrg. Inst. Vilnius, 
Lithuanian SSR. c 1980, PP 83-88, 4 tigs, 4 refs 

(In Russian, summaries in Lithuanian and English) 

Kay Wordi: Couplings Spnngi lalattic), Ringi 

Compeniating charactariitici ol an elaitic coupling ara datar- 
mined by the quantity ol additional mpport compraaalon at 
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ridlal, •ngulai and •■i«l mMaHgnrntni ol ih« (omtng thtlu or 
by Ihr*« illttrtMt compootnii, In lh« glvtn CM« «vary ktnd ul 
•tlltnMt II coniMarad 10 conMi ol Iwo cemponantt »iMIIc 
rtcovatlnfl lore««, and canlrilugal torcat ol lit* ravolvin« 
maw. Tha radial tllHnaM componanl ol Uta alaillc foica« 
M datarmlnad by aapratung puttndal inargy ol rlngi and lha 
dalormatlon componanl ti ««praawd by Itcttllout lorca* 
and tha coaNlcwntt ol Inlluanca and by nlllnaM coafltctanu. 

ol lha laading and raar parli ol lha cuuplln«, undar a »twan 
roiaiion vibraiion layal. Tha Mgnali ara diicraii/ad and 
inlarpraiad at tmplnmaniatlom ol random ugnali, and Ihalr 
ipaciral corralallon analyUi n partormad. Tha ampUtuda- 
Iraguancy paramaian ara atltmaiad by maani ol paramaiar 
tdamilKaiion. 

81-594 
The Study of Comptra Vibraliuna uf Spiiai Ringa of 
Special (UMpliiip 
A. P. Kdvulohs 
Dynamics and Strength of Strutturus (KonjKuktiiu 

dinarnjka ir atsparuinas), Colluctiun ul Papers in 
Mechanics, Nu. 21. Ministry ut Hiyhui Lducatiun uf 

Lithuanian SSR and VilniusCivil Engrg. Insl. Vilnius, 

Lithuanian SSR, c 1980, pp 'J/02, 2 figs, 3 rols 

(In Russian, summaries in Lithuanian and Lnglish) 

Kay Words: Couplingt. Ring «rings 

Ring vibrations ol annular raslllanl oantrifugal couplings 
aicltad by high fraquancias an invasllgatad. Banding mo- 
mants, normal (tanslla or compr^slval loadings, tha liald» ol 
canirilugal forces and concraia tsstaningi of ring «action 
ends ara cor sidered. Natural Iraquanclas, moda shapes, and 
parametric rasonanoa tonas ol ring sactlons ara catculatad. 
Some simpl fled expratslons lor natural Iraquanclas for more 
compltcat* ö caaas ara obtained. 

81-596 
The liar of Üiaphrapn Ouupiiap in Tuibotnecliiaery 
C.B. Gihbuns 
Llectntdl &   Fluid Power L)iv,,  The Bendix Corp., 

Utii.<», NY, Proc. Machinery Vibration Monitoring and 

Analysis seminar, Apr B-1Ü, 1980, New Orleans, LA, 

pp 99-116, 16 figs 
Sponsored by Vibration Institute, Clarendon Hills, IL 

Kay Words: Coupllngi, Oiiphragm couplings, Turbomachina- 
ry,  Alignmant, Balancing tachnlquat. Natural fraquenclas 

Tha hittocical davalopmanl ol shaft couplings «ylth amphasii 
on tha diaphragm coupling Is ravrawrad. Strattat in coupllngi 
dua to mlsailgnmani are also reviewed. Finally lha aspects of 
balancing and axial, torsional, and lateral natural frequencies 
Important to syitam design ara discussed. Examplas ol 
diaphragm coupling Initallalloniar- included. 

FASTENERS 

81-595 
Evaluation of Vibro-fasaHUtiag Effect« in Realient 
CMtriftspl Conpliap by the Dynamic Identification 
of Senii-Cowplinp 
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, c 1980, pp 40-51, 4 figs, 
8 reft 
(In Russian, summaries in Lithuanian and English) 

Kay Words: Parameter Identification tachnlqua, Couplings 

Experimental parameter animation of «taelflc coupling unit* 
it considared. Initial dele ara gained from tha dynamic signals 

81-597 
Dynamic Fail-Safe Behaviour of Steel Skeleton Stnic- 
tam Having Bolted Connectiona 
U.A. Girhammar 

Swedish Council for Bldg. Res., Stockholm, Sweden, 

Rept. No. D13 1980, ISBN-91-540-3215-6. 80 pp 
(1980) 
PB80-200769 

Key Words: Joints Uunctloni), Steal, Cetanarias, Failure 
analysis 

Tha dynamic behavior of steal skeleton structures in tha 
area of prlmtry damag« is evaluated, taking Into account 
tha real properties of different beam-to-column connections 
undar catanary action. Tha dynamic damag« endurance 
capacity of umal itaal itructures is studied. The dynamic 
analyias ara varlfiad by experiments. 
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81-5«« 

DyMmk Uadin« of Mrlal Hiwtoi Juinb 
M,L,  Siurükuwski, L.A.  Muu, .1, Muovur, iind W.S. 

Strickland 
l)()|ii.  tit i rujry. Scwntet, Univ. ut Flurlda, (jtiinuv 

Mo, I L  32611, Shuck VILI. Bull.. U.S. Ndval H>i% 

LUD., Proc, No. bO, Pi. 4. pp 1&y-174 (aopl 19ÖÜ) 
11 liyi, 3 I.IIJI«"., 7 ivii 

Kiy Wonii Joint» (juncilonil, Oyntmw (tilt 

Rttulti of • MrMt ol wtu to danrmln« «h» •t(«cu ol dynam- 
ic loading on nvaud (olnu of thin maul itructurn art prt- 
•antad. Dynamic lattt «wara parlormad on «train gaga Iniuu- 
mantad tamlla ipaclmani with a pracut oantral hola to 
daurmlna tha aNact of itraH concantratloni. Dynamic tatu 
M«ra alto conductad on rlyatad tanalla ipaclmani of varloui 
typai. Comparison of tha ratullt of tha dynamic tanilla tan 
data wltfi raault« of Maai loadad rlvatad panali ihawad vary 
good qualiiatlva agraamant. 

81-599 
Oi Medioda of Screw Thivada for Eatimatioa of 

Conpliap Under Cyclic LoWinf 
V. Kagan, M.-K. Leonavicius, and A. Krenevicius 

Mathefnatical Mörtels and Algorithms in Applied 

Mechanics Problems (Taikomosios mechanikos u/- 

davmiu fnaternatmiai modehai ir algorifnai). Collec- 
tion of Papers in Mechanics. No. 19. Ministry of 

Higher Education of Lithuanian SSR and Vilnius 

Civil Engrg. Inst. Vilnius, Lithuanian SSR, c 1979, 

pp73^3,1 fig, lOrefs 
(In Russian, summaries in Lithuanian and English) 

Kay Wordi: Scrawl, Coupling!. Cyclic loading, Fatigua Ufa 

Mathodi for tha computation of tha anduranoa of icraw 
thraadi undar machanical cyclic loading ara praaantad. Tha 
anduranca ii fraqoancy dapandant; Hamm, low-fraquancy 
fatigua Ii not yal adaquataly Invattlgatad axparimantally. 

diivinm iiiüttiitiatiniui inudulidi ir algontmai). Cullm. 

tiun  ol  I'uiiitc,  in MuLtianlcs, No.  19, Ministry of 
Higlmr  I (lijiuiiuo ol Lithuanian SSM   and  Vilnius 

Civil Lngig. Inst. Vilnius. Lithuanian SSR, c 1979, 

PP U4-9Ü, 2 tigs, b fell 

(In Russian, summaries in Lithuanian and English) 

Kay Word«: Scraw*. Fatigua Ufa, Low fraquanclaa 

A method for tha calculation of tha fatigua Ufa of «craw 
thraada undar low fraquancy awltatlon I« daaerlbad, Tha 
mathod I« baiart on fraetura klnatlc«. 

LINKAOeS 

81-601 

A Theory of Contact Loaa al Reaolnte JoinU with 
Clearance 

R.S. Haines 
Univ. of Newcastle-upon-Tyne. J. Mech. Engr. Sei., 

22 (3), pp 129-136 (June 1980),b figs, 10 'ots 

Kay Word«: Joint« (Junction«), Llnkaga«, Followar force«. 
Contact vibration 

Equation« ara darlvad that datcriba tha condition« at a ganar- 
al Idoalltad ravoiuta joint, with claaranea but with no hydro- 
dynamic lubrication praaant. Tha equation« ara governed by 
three dlmen«lonle«a paramatan that dapand on the nominal 
motion, ma«* distribution and Influanca coefficient* of the 
linkage In which tha joint appear«, a« well a« the deeranoa 
magnltuda. A «aria» of numerical «oiutiont of the aquetlon« 
I« used to predict the condition« undar which contact I« lost, 
leading to Impact«. Ratultt ara praaantad In the form of a 
daaign chart and Implication« ara dUcussad. 

VALVES 

81-600 

Estimation of Screw Thieada Conplinp with Regard 
to Kinetics Fracture 
V. Kagan and M.K. Leonavicius 

Mathematical   Models and Algorithms in Applied 

Mechanics Problems (Taikomosios mechanikos u/- 

81-602 

Beating Noiae in Fluid Systenu 
Engr. Matl. Des.,_24 (8), pp 44-50 (Sept 1980) 12 figs 

Kay Word«: Pump«, Valva«, Nol«a reduction 

Nol«a ganaretlon and reduction In pumps end vaivas 1« 
discussed. The eHlclency and initallatlP'. of several «llencen 
i« reviewed. 
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SEALS Kay Woiili   ilaalt (ilufifMr«), ()*n|>mu ■MKII, Holotl tm» 
China alviiiamt) 

81-603 

TMUMC of TuriHilrnl Std» für KoluirfyManic (lurffi- 

ciMto 
D.W. Chilüs, J.B. Drewnan, anO S.U. UuUh 
Meth. I (igig. Dflpl,, Louisville Umv., Liiui»villu, KY, 

In    NASA   Lowi»   Mus.   Clf.   HulurUyn,  Intldbilily 

Probl. in High pH'formancf Turboniachinery.pij 12t- 

138(1960) 
NÖ0 29714 

Kay Word» Roiort (mathlna alamanul. Sadi Uloppan), 
Dynamic latU. Sllflnat« coatdcMnii. Oamptng coaHiclanu, 
MM« cotff Iclantt 

A tatt program dr<atopad tor dynamic tailing ol nralght 
and conwarganttai arad Malt, writh tha capability ol Mpa- 
rataly datarmlntng both dlract and cro«<ouplad nlltnaM, 
damping, and adda  maHcoafitcianu lidaKribad. 

An analyiii u praMniad to cakulala damping in ring Mail 
tor a comprtwbia lluid. Raiulli »ho*» that damping in 
tapafad ring Mali II la*» than thai in iiralghl bora ring Mali 
lor tha tama minimum daaranca. 

81-606 
Flow-liiducrd Spiing CueffirMiiU ol Labyrinth S«ala 

fur AppUcaliiM in Rotor Dyi 
H. Benckeri arid J. Wathtet 
Ifr.iitu    t, ItiDMiim.lwt Strooinungsiiittsüiinun, Stutl- 

gan, Univ., West Guimany, NASA  L«wis Mus. Ctr, 

Hotorciyn.   Inslatilily   Prubl.   in  High-Per(orin«nce 

TiifboiiiaLhim.rv, pp 189-212 (19ÖÜ) 

N80-29717 

Kay Word» Rotor« (machlna alamanul, Saal» (iloppanl, 
Flutd-inducad aacltallon. Spring conitani«. Rotor« (machlna 
alamanu) 

81-604 

tvatualion of baUbility Force- of Labyiwlk Seab 

in Tnrbinea or Compreaaon 
T. Iwatsubo 

Kobe Univ.,  Kobe, Japan. NASA Lewis Res. Ctr. 

Rotordyn.   Instability   Probl.   in  High-Perlormance 

Turbomachinerv.pp 139-167 (1980) 
N80-2971& 

Flow mducad aarodynamk «prlng coalllclantt ol labyrinth 
Mai« a»a dlicuiaad and tha rattoring lorca In t> a dallaction 
plana ol tha rotor and tha lataral lorca acting parpandkularly 
to It ara al«o con«idarad. Tha «llacu ol oparational condi- 
tion« on tha «prlng charactari»ilc» ol thaM componant« ara 
aumlnad, «uch M dltlarantial prattura, apaad. Inlat How 
condition«, and tha gaomatry ol tha labyrinth Mai«. 

STRUCTURAL COMPONENTS 
Kay Word«: Rotor« (machlna alamant«), Saal« (»toppar«), 
Turblna componant«, ComprMor«, Fluld-inducad aiclta- 
tlon 

Tha affacu ol a lorca Inducad by tha lAyrinth Mai on tha 
«ability ol rotor «yittm« and tha lacton ol tha Mai which 
aHact tha »lability ara lnva«tlgatad. 

81-605 

Damping in Ring Seab for Compreanble Fluidi 
D.P. Fleming 

NASA Lewis Res, Ctr., Cleveland, OH, NASA Lewis 

Res. Clr. Rotordyn. Instability Probl. in High-Perfor- 

mance Turbomachinery, pp 169-188 (1980) 

N80-29716 

CABLES 

81-607 
Mooring Dynamica:  Computer Model« and Experi- 

ment« at a Sixty Foot Scale 
D.B.Dillon 

EG and G Wasliington Analytical Services Ctr., Inc„ 

Rockville, MD, Rept. No. E:G/GTR-4999-0004, 95 

pp (July 1980) 
AD-A086 854/7 

Kay Word«:  Mooring«, CablM (ropa«), Computar program« 

A Mrie« ol dynamic cabl« axparlmant« I« conducted In ordar 
to avaluata computar modal« ol cabia «yttam« u«ad in tha 

60 



OCM».   Ih» iMulll ut  «n •■iiaiiitiMit  uMn« 60 hNll cdltol 
•m axiipa«««! lu IMU iixniwi» umulatlunt in ihn IIHKHI 

0UUH 

UyMmir*u( l^tug Vrrttral daMr« 
t .M.WulM 

WeitinyhuuM) M&l) CK.. f'illr,lH»tui. PA, Stuxk VIIJ. 

».ill., U.S. NJVJI M.,-V LüI».. »'to... Nu. 'JU, f'l. 1, (•(> 

t)J /U(Sel.I iy«Ü) / tl<JV J tfll 

Kty WonJi  C«blM (ropM), Slunui, ft— vllxMion 

Naturil iftioth of vtbfMlon of c«UUt «r« dvltrmintd from 
lh» )iu»i<v>ri«uut tolulion lu xt\» M|uMlon of motion (or 
i tloiül« tlnng (»vnh gravity «tlactt) M*ilch 11 lutd « 
both ttiiit and itiatctMKJ untlar apptMd laniion. Curvtt 
containing (undamantat panotli o( vibration for cablt« ol 
varloui «vai^iU par unit langth and applied tanilon condi 
tiom ara pratantad a* a (unction ol cabla langtfi, Comparl- 
•oni to tha lolutloni of tha clatMal vibrating itnng art mad« 
to illuitral« tha ditcrapancm thai Mould occur il tha mtuiv« 
cablet «vara modeled at the clatakal vibrating itrmg. 

■1410 
AllrmialioM uf Slrarliii« Buma S<Nind wf Hamta by 

liii|»rd«Mrr*   Allarlird   lu   Ikr  Side  (Kuqtrrvkall- 

imuftumg   INN   Baitni  duirk arillirk  Mgabraclilr 

WMmrtMä«) 
M. Hdtkl 

liiilitut t. loLhnitUw Akuiiik il«f IU iierlm, ALUV 

IK .I, 4b 14). |>|< ^017U) (Auy I'JBU) 4 li.)-., B rut» 
(In (.••im.in) 

Key   «Nurdl 
attanuatlo« 

Baamt, Mechanical impedance, Oucu, Sound 

By analogy to the theory ol airborne sound attenuation in 
duett tha altenualton ol itructure borne »ound II invetti 
gated «vhen locally reacting mechanical impedancet ara 
attached to a beam. Cakulationi ihcw« tome limllarlllM «with 
•ound attenuation In duett. It il ihown that lor certain com 
plea valuet ol tha impedance a rather high attenuation can 
baachievad. 

BEAMS 
(Alto «*. Nos. b3B. •>;?. 62b. 71ÜI 

81-609 

Dynmic   Larfe-Diaplaccmeiit   Anaiyaa  of  Cunred 

Beana Involving Shear Defoimation 
I. Sheinman 

Faculty of Civil Engrg., Tethnion - lstd«l Inst. ot 

Tech., Haifa, Isfael, Intl. J. Solids Struc. _16.("), 
pp 1037-1050 (1980) 11 figs, 15 refs 

Key Words: Baamt, Curved baamt. Shear deformation ef- 
facts. Rotatory inertia affactt. Geometric imperfection ef- 
fects. Viscous damping 

A general analytical and numerical procedure, bated on 
large deflection and small rotation, it developed for an 
arbitrary plane curved beam made of linear elastic material 
and tub|acted to arbitrary dynamic loading. The equations 
of motions admit shear deformation, rotary inertia, geometri- 
cal initial Imparfectiont and viscous damping. Three numeri- 
cal examples involving dynamic buckling ara pratantad and 
the Inlluance of shear stiffness Is contidered. 

81-611 
AppUcalimi of an Elaato-llaiUc Conticl Force 

Principle in a Simplified Theory for a Bending Impact 

of a Beam (Veieinfachle Theorie de« Biegeatoaea auf 

einen Balten bei elaatoplartiachem Kontaklkraftfe> 

•et.) 
H. Schwieger and H. Dombrowski 

Fortschrlft-ßer. VDIZeiisthr., Series 1, No. 64 

(1980) 76 PP, 1 table, 27 figs. Price, 49-OM. Surn- 

rnarwed in VDI Zt. 122 (15/16). p 630 (Aug 1980). 
Avail VDI Vg, GmbH, Postfach 1139, 4000 Düssel- 

dorf 1, Gentiany 

(In German) 

Kay Words:   Beamt, 
(mechanical) 

I laxural vibrations. Impact retponte 

Tha dynamic retponte of a trantverwiy impacted beam it 
datarmined from tha parameter« of contact force law« for 
talectad impact combinations if the maximum loading oc- 
curt In tha early ttagat of alternating action between impact- 
ing matt and tha beam. A theory for this early stagt it 
pratantad which providat a simple calculation of tha Impact 
force, tha tensile strength at well at deflection, taking Into 
account tha elattoplattic contact force laws. The theory 
utas simple diffarantial aquations of beam vibration«; ro- 
tatory inertia, trantvarta «hear deformation and damping are 
not taken into contldaration. 
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CYLINDERS 

»Uli 
üyiumk Slabüity of KibnNU ComptMil« Cyümien 

IlM^cr PitUr l.oMitoi 
HJ. StudM nrxi S, lJtuntiiiitij).i(i 

Cullug«) ut I ngrg., San Üiugo SldU) Univ., San Uiogo, 

CA 92182. Shuck Vib. Bull.. U.S. Ndvdl Rus. Lab., 

Pfoc. No, bü. Pl. 3, op 21 2b (So(il  19ÖÜI 1 (ig. 
8ref» 

Kay Monte: Cyllrutert, Compotltt mmaiiHt, Ftbtf compot 
IM. hilM tMciutlon 

T)M lUMIIty of compotito cylindrical tfitlli with gum* 
boundtry condition« wtyactad to praMur« pulM lo«ti It 
ln«Mtl9M*d. Tht govwnlng difftrtntial tquMlom of motion 
of an onhotropic cylindrical diall wbtactad to normal 
prtMur* art raducad to ganaraluad OonnaH't cylindrical tfifll 
thaory. By naftactlng hlghar ordar tarmt, thaaa aquationi ara 
furthar raducad to a llngla alghtftordar dlffarantlal aquation 
In tarmt of tha radial diiplacamant. 

PLATES 
(Alto MM Not. 530. &63.62b) 

of tha tound propagating tfirough Ih» afatorbing matatlal. 
It II potMbla to caictilata tha ovarall iranwnlMlon lott ovar 
a vary broad traquancy rang«. 

81-614 
Kkrilaliun uf VibralioM ami uf Aerial Sound by Ihr 
Impart uf a Krae TuriNilml Jel Friprndirulariy with 

am Uaalir Platr (Lttfl- und KiNpandiallen««gMii| bei 

arak» «chirr    AnalnimuMf   einer   rlaaliarben   Platte 

durrb einen turbulenten Freiatrahl in l.uft) 
W. Üohnku 
Insiilut   1.    (echnlK-he   Akuilik   (J«T   lechnuchen 

Ufiivitfvii.it  Bütlin. Gonnany, Acustica. Ab (4), pp 

282-293 (Au.j 19UU) 19 Uip, 1/ rets 
(In Gvrnidn) 

Kay Word! Plata«. Sound propagation. Vibration ratponta, 
Turbulanca 

An aluminium ptata in a ttata ol vibration it aacltad by a 
fraa-^at. Tha vlbratlont ara racordtd lor variou« ralativa 
dittancat. Major charactarlitlc« ol tha prattura «laid in tha 
naighbortiood of tha plata turfaca art maaturad. From thit 
dau It It pottlbla attummg that tha i«i valoclty and tha 
dagrea ol turbulanca along tha ami, in tha abianc« of tha 
Plata, ara equally knowm, to calculan tha machanicä ponvar 
of tha vibrational intantity ol tha atrltl tound radiated by 
tha plata. 

81413 

The  Improycment  of Tranwiiaajon-Loaa by Thin 
Platca in a Certain  Diatancc of Building-ElcnienU 

(Die Veibeaaemni der SchaldwunuH dutch Vor- 

ütudulM) 
W. Kühl 

Anschrift   des   Verfassers.    Am   Reisenbruok   7A. 

0-2000, Hamburg 67, Acustica. 45 (4). pp 228-237 
(Aug 1980) 14 tigs, 18 refs 

(In German) 

Kay Monte: Platat. Sound trantmwtion lott, Acouttic tbtorp- 
tlon, Buildlngi. Nolta reduction 

Thin platat In a certain dittanoa of a thick wall or calling 
ImproM their tranimlttloMoat, indapandant of thair tx- 
eltamant by airborne tound or ttructuraboma tound. Whan 
tha itructuraboma tound coupling of both nructurti it 
tmall, tha thin plate it mainly axcltad throu^i tha tir-cuihlon 
betwaan tham. Tha Improvement of tranimi«tion4oM ii graat- 
att Mhan the air tpaea It almott filled with porout tbioitoing 
material. At higher fraquanciet the Improvement it limited 
by tha airborne tound trantmlttion-lott of tha thin plata. 
Navarthalatt it can be Incraated contldarably by tha damping 

81-615 

Application of Theory of Optimal Filtering to Bound- 

ary Problema of Dynamica of Plalaa 
A.Waberski 

Tech. Univ. of Ghwice, Poland, J. Tech. Phys., 21 

(l).pp 111-124(1980) 15refs 

Kay Wordi Platat, Vibration antlyiii 

Tha vibration of thin platet In th« pratanca of random 
ditturbaneet it analytad. A filtering modal ii uiad for optimal 
filtering of nolta ditturbing tha vibration maaturamant of 
tuch platai under different boundary conditiont. 

81-616 

Free Vibratkma of Continuoui Rectangular Plalea 
on Oblique Supporte 
R.K.Gupta 
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I ho I'upiiti Nuw Uulnua Utnv, uf luuhnulouv, P.O. 
UUK /'.):), Lot), r.iimu Nuw Ciuinuu, Intl. J, Mt» h. S( I,, 

2/? (11), |.|i MJ/üU/ (1UHU) 4 tigi, 2 Ublos, b nils 

Kty Mordi: PlaUi, Rectangular plain. Frt« Vibration, Flnlla 
•trip inviHod 

Th« llnlu itrlp mtttiod n amployad In lha vibration problem 
of contlnuoui rectangular platt* on obllqua wpporti. The 
•tructurt li dlvldad Into quadrllataral (Inlta itnpt. Tha van- 
out propaniM o( a quadrllataral (Inlta itrlp hava baan darivtd 
uilng tha diiplacamant approach. Ratulu ara obtained lor a 
nvo-ipan rectangular plate with an obllqua support at vanoui 
anglet and compared with otftar tolutloni. 

81-617 

The Keiathe Compieutiea of PI ale and Shell Vibra- 

liona 
A.W, Lt'issd 
üepl. of Lngrg. Mechanics, Ohio State Univ., Colum- 

bus, OH, Shock Vib. Bull., U.S. Naval Res. Lab., 

Proc, No. 50, Pt. 3, pp 1-9 (Sept 1980) 6 figs, 19 rets 

81419 
KeiptNiae and Failure of lliideifnNUid K«laforced 

Concrete Plalea Subjected to HIMI 

C.A. Hoss, C.C. Schaubio. und P,I. Nash 
Univ.   uf  I londa (iraduaiu I ngrg, Ctr., Lglin Air 

lone liasu. fL. Sliuck Vib. Bull., U.S. Naval He». 

LalJ.,  Proc., No. 60, Pi. 3, pp /1.82 (Sopt  1980) 

14 figs, 1 table, 10 rets 

Kay Wordi. Seali, Plata«, Ralnlorced concrete. Underground 
»tructuret, Maat retponie, Explotlon aftacU 

Reiulu of an analytical Mudy o determine plate retponie 
and Mbaaquent (allure ol burled reinforced ilab* tubtacted 
to a «nail aiiplotlve are presented. Failure li daacrlbad here 
a* actual material fracture of concrete and reinforcing ele- 
ment at tome point In the ilab. The analyili I* baaed on an 
ataumad plaatlc hinge or yield Una retponie uted prevloutly 
for metal platet and itatieally loaded reinforced concrete 
tlabt. Numerical tolutloni are obtained and ratultt give good 
qualitative and quantitative agreement with experimental 
data. 

SHELLS 
(AlioieeNo.ei?) 

Key Wordt: Platet, Shellt, Free vibretlon 

Vibration of platet and thellt li a van and complicated field. 
Separation of the varloui complexltiet which can arita, and 
Identificetion ol thote which typically exitt in ihell vibra- 
tion problemt not utually found in platet, ara examined. 

81420 

Sound Radiation of TbickWalled Cylindricd Steel 

Sheila in Water (Schailabatrahlung von dickwandigen 

Stakbylindern in Waaaer) 
R. Boisch and D. Guicking 

Universität Gottingen, Germany, Acustica, 45 (4), p^ 

322-339 (Aug 1980) 14 figs, 27 refs " 
(In German) 

81-618 

Trauvene 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. SolidsStruc., J6_(11), pp 

1007-1016 (1980) 5 figs, 5 tables, 13 refs 

Key Wordt:  Platet, Rectangular platet, Flexural vibration 

Key  Wordt:   Shellt, Sound wavet. Underwater ttructurat 

The distribution of normal surface velocity and the sound 
radiation of two different free-free cylindrical tteel shells 
have been measured In air and water. The results agree wall 
with theoretical approximations. 

RINGS 
(See Not. 593,594) 

A method lor solving vibration problems of a rectangular 
plate with en eccentric circular Inner boundary is presented. 
Numerical calculations are carried out (or various combina- 
tions of outer and inner boundary conditions, and tha non- 
dimensional natural frequencies are given (or a number of 

PIPES AND TUBES 

81-621 

Deteimination of the Wall Impedance in a Kundt'a 
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Tub« by M«MU of ■ t'lvquMcy Mudiiiali*d Truw- 

niHler Sljpid (Uealaiuiiung der WandiiupmlMis ini 
KimdlM-hrn Ruhr mil lldfr rimt IrrnumMiMtdultrr 

ton SendnigiiriM) 
f .J. Liitif ingot 

Ifisiitui I, fetfinncht) AkuiliK, IU üurlin, Atmlud, 

4b(4),(.p2/4-2b1 (Auy 1980) U fig», U t.-ti 
(In (iurnun) 

An •«•lyllc«! procMlur« li ImmuliUil Im th* purpoM ol 
pitdlcling |ti« iiructural conMquanCM ul virloul lluiil Itm 
iMnli in nuclaai piping tyiiwni. Fui itwrionittttion purpoMt, 
IhM iiroisilurD II uliii/xl to iliuctuitlly anily/« two (•»>!• 
•anUI'V« fiutl«» pli>tny lyilwni Hib|M:|«ü Ul iMUmnl 
tlunl lr«nii*nu, All procadut« clvuili »nil ilamonililtlon 
piut>l«m raiulli •(• includud in tlm appondicat. 

Kty Word! I'IPM (tubMl, Mechanical «npadanca, Sound 
iranimltitofl 

It It tfimvn, undar tha aüumpllon ol a llva lound lrani«nlltat 
of fraquancy indapandant velocity and by lha naglact ol (ha 
fraquancy dapandanca of lha tarminal Impadanca, thai 
through tha maaaurfmant of lha complai ralatlva tound 
prmaur« chargai at tha and of tha pip« dapandant on tha 
fraquancy, tha complax Input ramtanca of tha pipa can ba 
Utculatad. Tha tamtlnatlng impadanca of tha plpa li ob- 
tainad aftar tramfonnatlon on tha pipa«nd. 

DUCTS 
(Alt« mi Not.',«/,, b?3,010) 

81-624 
Nunienral Technkiura in Linear Duel Aroualica 
K.J. Banmoistel 

NASA   U-wis  t(.-s.  dr., CI.-VI'I.KKI, OH, Rept. Nu. 

NASA IM-blb'ji-l *i\.i.23w> (19BÜ) 
NBU-Jülba 

81-622 
Pipe La|png • An Effective Method of Notar Control? 
T. SMith, J.M, Hat-, and P, Lawion 

British   Gas, Lngrg.  Res.  btation,  Newedslk-  upon 

Tyne, Great Britain, Appl. Atuust.,  13 (5), pp J93- 

404 (Sept/Oct 1980) 5 figs, 2 tables, 8 rets 

Kay Word! Plpai (tubai), Noita reduction 

Thar« it a lack of raliabl« Information on tha application 
* i oarformanca of plpa lagging, avan though thii method 
of none control It widely u*ad to reduce nolle radiating from 
•xpoMd pipework. To provide thii information a thorough 
invattigation hai been run on pipe lagging materlall. Tha 
noite-f«ducing propertie« of over 120 oombinMioni of 
material were evaluated. 

81-623 

Analytical Procedure for Performing Structural 

Analyau of Nuclear Piping Syalema Subjected to 

Fhiid Tnuiaienta 
D.K.Morton 

Idaho National tngrg. Lab., Idaho Falls. ID, 160 pp 
(Feb 1979) 

RE-A-79-013 

Key Wordi: Piping tyitami. Nuclear reactor component«, 
Fluid-Induced excitation 

Kay Mordi:  Oucli, Sound propagation. Numerical analyi i 

Both finite difference and finite element analyiei ol tmell 
amplitude (linear) tound propagation in itraight and variable 
aree duett with flow, at might be found in a typical turbojet 
engine duct, muffler, or Induitnel ventiletion tyitem, are 
reviewed. Both ileady itate end traniient thconet are du 
cuited. Emphatii n placed on the advantage! end limliationi 
euociated with the vanoui numerical technique«. Example« 
of practical problem« are given for which the numerical 
technique« heve been applied. 

BUILDING COMPONENTS 
(Alioi«.'No. 667) 

81-625 

Tranafer-Matrix  Analyaa of Dynamic Reaponae of 

Compoaite-Matehal Structural ElemenU with Material 

Damping 
M.M. Wallace and C.W. Bert 

The Univ. of Oklahoma, Norman, OK, Shock Vib. 

Bull., U.S. Naval Res. Lab., Pioc., No. bO, Pt. 3, 

pp 27-38 (Sept 1980) 12 tigs. 3 tables, 11 refs 

Key Word«: Plate«, Beam«, Structural member«. Compotite 
meterial«, Flexural vibration, Tonional vibration. Material 
damping, Timoihanko theory 

A «imple ona-dimenilonal finite-element technique uti- 
liiing tranif er-matrix analyii« i« utad to calculate the flexural 
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•nil luitiiiiial ixluial (lonuBiitio» lui i(>m.imitni mad« liuni 
plan« •niiutiupM; malKiiali. Iti« ihvury iibaMclun Lakhim 
•kill thuoiy lot italic lu(%iuiial llanural cuupllny and Twnu 
thanku't baam Ihauty lui liamvaiM itivai «<ii( rulaluiy 
inaili« 

DYNAMIC ENVIRONMENT 

ACOUSTIC EXCITATION 
lAltOMX'Nnt. S/J, O/UI 

ELECTRIC COMPONENTS 

MOTORS 
(SüuNi.l. 'J^ü.'JJ^  Oiitfl 

ELECTRONIC COMPONENTS 
(Alv. v.- Nu. t)'.»0) 

81-627 

Noiar (iunirul uf Junibu-Muunlril Prrruaaivr Drill» 

I .K.  Bmulur,  N.M.   Uixun, M.N.  Hubm, jnii H,C. 

Hitrllioloiiidc 

Hull   lii;Mfi<>   JIU]   NI-WIIIJII   liu.,  !)U Moultufi St., 

C.iinbiKdjf,  MA   O'MJH,   Nuiv  Cuntiul   1 ii()(.,   I'j 

(1.1),  |)(i   12H.1J/   (Nov/Dw    I'JUO)   19 liys, h ruts 

Kay   Wordi:    Mining   aqulpmant.   Drill«,  Nona  raduction 

Control of the noita «ourcai in lumbO'fnountad parcuillva 
dnlll UMd in underground mine» It invntigatad. It i» »hown 
how drill none MM attenuated 13 to 18 dB(A) wltn no Ion 
In drilling rala. Long-term reliability ii currently being 
evaluated through m-mine tatting. 

81-626 

Dynamic Integrity MeUiuda Including Damping for 

Electronic Packagra in Random Vibration 

J.M. MttiiKjIld 

SpacüLraft Uevelupmerit Uyridmiust, üeneiül bluctnc 

Span) Div., ShOLk Vib. Bull., U.S. Naval Res. Lab., 

Prot., No. 50, Pt. 4, pp 9M03 (Sept 1980) 24 figs, 

'j tables. 16r.;fs 

Key Wordi: Electronic inilrumanution. Random vibration, 
Vibration damping 

Recant Incraatai in alactronic package »ue and mcreatet in 
vibration qualification leveli have emphaai/ed the importance 
of design practices for dynamic integrity of printed miring 
board and chauls assemblies of alactronic piece-parts. Greater 
throw'waight capabilities of boosters ha« lad to larger, more 
complex spacecraft with correspondingly larger alactronic 
packages and experiments. Although the large printed wiring 
boards allow more efficient alactronic design, ordinary 
stiffness design methods often fail to meet the response 
deflection and acceleration design criteria needed to mini- 
mire failure rates. In many cases, constrained layer visco- 
alastic damping can enhance other design practices by re- 
placing ordinary ribs to produce adequate stiffness 
plus response magnifications of lets than 10. 

81-628 

Noiar Reduction of a Drawroll Aaaembly by Deaign 

MA. Satter 

Sbira/  Univ.. Shira/, Iran, Noise Control tngr., 15 

(J),  pp   12Ü-125  (Nov/Dec   1980)   1Ü tigs,  10 rets 

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

An experimental and analytical study on noise emission from 
the drawroll ataambly of a textile drawtwistmg machine is 
outlined. Specific experimental invattigatlont are made 
concerning the basic mechanism of noite generation of the 
ataambly. Bated on the lindingt, tavaral design changes 
aimed at reducing noita emission, have been proposed and 
the effects of some have been examined. Simple formulat 
which would enable designers to compute the likely level 
of noise radiation from the original, a* wall at the radatigned 
atsembty, are presented. 

81-629 

Hammer Mill Noiae Reduction 

C. lanniello 

Istitutu di Fisica TecnJLd, Fatolta di Ingegneria dell' 
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ÜMivurkilti di Ntf|>oll, 1H.1//.1U' liicLhlu,BUI2bNit|)Ull, 
luily, NDIMI Cuniru) I nur., I'J (J), pp 111-11J (Nuv/ 

l)f.  IUUU) 4 liyv •' toh 

Kay MonJ*: H«mm*ra, IniJuiliitl nolM, WMI« UMimanl, 
Notw rtduetlon 

A caw tn «vhich • h«nmar mill MM lound 10 t>« |h« m«|ur 
MMiro« ot nom In • largt bullding containing tha machlnary 
ol an urban MMM iraatmani plant ii Invatttgatad. Altar 
•naiyili ol »ourcaf and patht ol noita, nolM raductton 
mMaurai wara appllad to attain a 20 dB(AI Iniartion low 
at a ralaranoa point. 

tun 
Draigning fur Nuiae (IwNlrul at Air (larrirr Aiipurta: 

Kunwiy l.ayuul and Har 
A.ü, Miitfis 
bull Hi.'Miirk iind NrAnijn, IIIL,, !JU Mutillun Sl,, 

CIMIIIIKIC)!', MA UJJ.iH, Nofjc Cuntful I ruji., IJ; {A], 

l>l< 1U4 10Ü (N()v/l)<;c   1980) b ligs, 2 I.IIJH, b n.'ts 

Kay Wonli  Airport nolta, Nolia raductlon 

Sum« ol tha opportunltlai and comtralnti that laca an 
airport none abatamant plannar ara given and programi that 
concantrata on deiign and UM ol the runway plan ara da- 
•crlbad. T«vo cate itudiat, where change» in tha airport plan 
lad Hjccaulully to raducad noiaa, ara daicrlbad. 

81-630 

Tranaral KffrcU in Acouatic Sound Keducliun Mea- 

wmueaU 
A.J. Kdlmowski 

Naval Underwater Syslfins Ctr., Nuw London, CT, 

Shock Vib. Bull., U.S. Naval HüS. Lab.. ProL., No. bü, 

Pt. 2, pp 29-44 (Scpt 198Ü) 18 ligs, 12 refs 

Kay Word«: Noile raductlon, Sound rallaction, Sound 
tranvniMion, Viicoalaitic damping 

Eiparlmantal problami «Mociatad with tha maaturamant ol 
tranimittad and/or rallactad found lor tait panels coated 
with a homogwiaoui viicoeiattic layer ara treated through 
tha application ol analytical technique«. Tha goal ol the 
axparimantaiitt It to meature tha iteady ttate tranwnlned 
and/or rallactad sound prauura lor a coated, tubmargad Hat 
Plata, tubjact to a train ol normally incident harmonic wave«. 

81-631 

Support   Roll   Noiae  Reduction   Viing   Elaatomer 

Surfacea 
G. Bollinger, R.H. Chan, and J.F. Verges 

Dept. of Mech. Engrg., Univ. of Wisconsin, Madison, 

Wl 53706, Noise Control Engr., 15J3), pp 114-119 

(Nov/Dec 1980)6figs, 3refs 

Kay Word*:   Noiia raductlon. Rolling Irictlon, Elattomert 

Tha idler rollt uiad to support tha long steal tubular rotor« 
of wire itranding machinat provide a Mvara example ol 
rolling contact noiae generation. Signilicant nolta reduction« 
can ba achiavad through tha use ol alastomar-covarad roll«. 
Contidanbla care mult ba axercited In tha design, iabrica- 
tion, inttallation, and maintenance of thaia roll« to atiura a 
•atiilactory aarvica Ilia. Oaiign coniidaration* ara examined. 

81-633 
A Computer Model for Predicting Sound Attenuation 

by Barner-Buildingt 
S. Kurrd 
bldg. Res. Clr., Faculty cjf Architecture, Istanbul 

Tech. Univ., Istanbul, Furkey, Appl. Acoust., 13 (5), 

PP SJ\-.ibb (Sept/Oct 1980) 13 tigs, 3 tables,51 rets 

Key Word«: Sound attenuation. Building«, Computer pro- 
gram«. Nolle barrier« 

A computer technique involving a procedure lor Unding the 
perlormanca value« within the lhadow zone ol a barrier- 
building i« dcKribad. Reflection« Irom the ground are taken 
into account and a control operation I« datigned lor dillarant 
«ource and receiver location« related to the building. Con- 
«idaratlon i« given to the combined allaca ol wide barrier« 
and Unite «ire «crcen«. Result« ara conlirmed by «avaral 
experimental meaauremanu carried out in an anachoic room. 

81-634 

An Experimental and Theoretical Study of the 

Modelling of Road Traffic Noiae and Ita Tranmianon 

in the Urban Environment 
H.W. Jones, D.C. Stredulinsky, and P.J. Vermeulen 

Acoustics Group, The Univ. of Calgary, Calgary, 

Alberta, Canada, Appl. Acoust., KL '^'< W> 251- 
265 (July/Aug 1980) 11 figs, 3 tables, 24 refs 

Kay Word«: Trallic nolta. Scaling, Sound tran«ml««lon 

Experiment« conducted on the modeling ol trallic noite 
uling a 1/80th Kale modal ol a subdivision ol a city ara 
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(iMcribtd. Emphwi I* plMtd on ih« corrtct •»•lurtton of 
ground abMrpilon ftfacti. Raiulu »'• compwtd Mllh fttld 
mMturamanu. 

SHI Internaliunal, Mutrlu Citti, CA, Mopt. Nu. NSf / 

HA 7902/, IbbnplDoc 19/9) 

SHOCK EXCITATION 
(Alv. MW No». t>4g.bbl. b67,bn. 61». 684,602. 7lb. 7171 

81-635 
An   Kmnmnmt of the Comiuun Carrier Shipping 
KnvirumiMrnl 
F,£. Öftrem 
ÜAHU, Int.. Nilfü. IL. Shock Vib. Bull , U.S. Naval 

Res, Ldb.. Proc, No. 50,Ft. 2, pp83-90 (Sept 1980) 

14 tigs, 12 rets 

Kay Words: Conumar«, Shipping conumtn, Trtntportaiion 
•ttaco. Packaging 

AMawmant ol avallabla am and Inlormailon datcrtbmg tha 
common carrtar flipping «nvlronmant It pratantad. Tha 
aMtumant includM tha machanlcai shipping haiard« of shock 
and vibration astoclatad with tha handling and transporta- 
tion of typical distribution cydas. Data lor thasa nazards 
ara summarind in a format considarad most usaful to pack- 
aging anglnaart. 

81-636 

Shuck   MeaMreroenl  During  Balliatic  Impact Into 

Armored Vehiclea 
W.S.Walton 

U.S. Army Aberdeen Proving Ground, Aberdeen 

Proving Ground, MD, Shock Vib. Bull., U.S. Naval 

Res. Lab.. Proc, No. 50, Pi. 2, pp 45 55 (Sept 1980) 

15 tigs 

Kay Words: Impact shock, Maasuramant tachnlquas, Ar- 
morad vahlclas. Valoclty, Accalaratlon 

Data from pitzoalactric and piatorasistiva accalaromatars 
subjactad to short duration shocks ara analyzad. 

81637 

Simulation of Strong Earthquake Motion with Con- 

Uined'Exploaon Line Source Arrayt, Single-Source 

and Array Teata at Camp Paika 
J.R. Bruce, H.E.   Lindberg, and G.R. Abrahamson 

Kay Words: Intaraction: soll-structura, Earthquaka simula- 
tion 

Tha davalopmant of a tachnlqua using aaploslvas to slmulatt 
strong laval, tirthquaka^ika ground motion Is dascribad. Tht 
long rangt objtc'lvt Is insitu tasting ol soil-structurt inter- 
action and ol structures with complex Internal equipment 
systems. The technique can be applied to buildings, nuclear 
reectors, pipelines, power lines, dams, bridges, and tunnels. 

81-638 

Lonptudinal   Wave  Propagation   in   Axiayminetric 

Structurei    with    Material    and/or    Diaruntinuity 
F. Bare-;, W. Goldsmith, and J.L. Sack man 

Maonex Corp., San Jose, CA, Exptl. Mech., 20 (10), 

pp 325-333 (Oct 1980) 9 tigs. 6 tables, 20 refs 

Kay Words: Axlsymmatric bodies. Bars, Tubas, Wave propa- 
gation. Shock wave propagation 

For the purpose of delineating the applicability of simplt 
uniaxial wr t-propagatlon theory to a class of axlsymmatric 
structures, an experimental and a two-dimensional numerical 
investigetlon Involving the transmission of longitudinal wevet 
produced by Impact of steel spheres was conducted. 

81-639 

Statiatical Estimation of Simulated Yield and Over- 
preaaure 
P.P. Mlakar and R.E.Walker 

U.S. Army Engineer Waterways Experiment Station, 

Vicksburg, MS, Shock Vib. Bull., U.S. Naval Res. 

Lab.. Proc, No. 50, Pt. 2, pp 73-81 (Sept 1980) 4 
figs, 10 refs 

Key Words: Nuclear weapons effects. Statistical analysis. 
Least squares method 

Estimates of the nuclear weapon yield and overpressurs 
which most closely correspond to the overpressure history 
observed In an airblast simulation are found using the princi- 
ple of least squares. Point estimates of these nonlinear 
parameters are computed with an algorithm based on search 
by golden section. Approximate confidence intervals ars 
then estimated using a Taylor series expansion about these 
point estimetes. 
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«I-64U 

MeMimiiral  «»(  Ulul-lndut ed  Grotind  Vibratiuiu 

and SeiMiufrapk (alibrilHin 
M.S. bl-nw Jiu) A.J. I I\\J\I-I 

I win Clliu» Hüi. Ctf., Iliirujn nl Mnu-j. Ivvi.i Liliob, 

MN bufuau ut Mmus, Hupl, MIBbUt), w> ' .^,13 tigs, 

6 t.ibit.i. 2b ruts 

Kty Word«: Ground "lüiüion. BlMI ixcltatlun 

Biut inducxJ ground vlbrHloni I'om tui'jt coal mint, 
quarry, and conitruction Matting MWIC r »njwd and ana- 
lytad lot Iraquancy content and duration chamcturlilici. 
tightatn commarclally avallabla ground vibration maaiura 
mant lyiwmi mar« avtluttad in the luild and laboratory tor 
ll'rjrity, accuracy, and crowtalk. Buried, wface, and 
tandbagged irantducar plictn •.)« .ntttiod* ware compared, 
along with peak and vector-tun-. ■■•Mturamantv 

81-641 

Stiuctuic Re^MMiae and Damage Produced by Ground 

Vibrabuii from Surface Mine Blaating 
D.L. Siskin J, M.S. Stag«, J.W. Kopp, and C.H. V  wd- 

mg 

Twin Cities Res. Ctr., Bureau ot Mines, Twin Cities, 

MN, Bureau ot Mines, Rept. RI8507,pp 1-74,67 tigs, 

15 tables, 58 rets 

Kay Wordt: Ground vibration, Blatt excitat on. Structural 
mponte. Mine* (excavationt) 

Blatt-producad ground vibration from turfaca mining it 
studied to auau it* damage and annoyance potential, and to 
datarmine tale level» and appropriate maaturament tech- 
niquat. Direct maaturamenu are made ot ground-vibration- 
produced ttructura retpontet and damage In 76 hornet tor 
219 production blatu. Thete ratultt are combined with 
damage data from nine other blasting studies. 

81-642 

Structure Reaponae and Damage Produced by Air- 

blaat from Surface Mining 
D.E. Siskind, V.J. Stachura, M.S. Slagg, and J.W. 

Kopp 

Twin Cities Res. Ctr., Bureau ot Mines, Twin Cities, 

MN, Bureau ot Mines, Repi. RI8485. pp 1-111, 41 
figs, 13 tables, 86 rets 

K»y Words. St'uctural ratponta, Blatt eocitation, Meatuie- 
ment lecliniqu>-t, Mine« (eicavationtl 

Airtiltu tioin turface irininq it ttudiad to esses» its damage 
and ennuyance potandat, end to determine safe level» and 
appropriate meaeuramant techmt, e». Retearch («Milt Ob- 
tained from direct meaauramanu u' «irblitt^roduced struc- 
ture retpontet, damage, and analytit ot inttrumant charac- 
terittict ere combined with ttudles ot toi". b( "> and human 
retponie to ironsient ovarpratsuret. 

81-643 

Generalised    Graphical   Solution    for    Katimating 

Kecoilleaa   Rifle   Breech   Blaat   Oveipreaaurea   and 

Impulaea 
P.S. Wustini!, G.J. Griesenhahn, and J.P. Riegel, III 

Southwest Res. Inst., San Antonio, TX, Shock Vib. 

Bull., U.S. Naval Res. Lab., Proc, No. 50, Pt, 4, 

pp 175-189 (Sept 1980) 21 tigs, 2 tables, 12 rets 

Kay Wordt: Gunfire effects, Blatt effects 

The breech oletl from recuillett riflet produces a severe 
trnnuem biatt Held that can damage weapon carriers and 
causa gun craw hearing lost. Ttiit paper rulminatat a three 
yeei program in which timilituda theory and exparimental 
tett ratultt from gun fi'ing» have been used to develop a 
ganaralixed graphical tilution lor predicting both blest 
pratturet and impultat tonvard at well at alt of racoilleu 
rifle noKlet. Exparimental test data from the literature 
on variout racoillatt rifles and a special tariet ol test» on a 
variable noule and chamber rer^iiie.» rifle test Mxture 
demonstrate the validity of this solution. 

81644 

Breaching of Structural Steel Plates Using Cxplotive 

Disks (I) 
D.L.Shirey 

Explosives Testing Div. 1533, Sandai Labs., Albu- 

querque, NM 87185, Shock Vib. Bull., U.S. Naval 

Res. Lab., Proc., NJ. 50, Pi. 4, pp 223-231 (Sept 

1980) 11 tigs, Stables, 2 rets 

Key Wordt: Platat, Explosive», Penetration, Projectile pene- 
tration 

Methods for predicting the thrathold for explosive breeching 
ol structural steal platat ere described. Both empirical and 
theoretical  methodt ol predicting charge ilia have been 
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(iwtlopwi lor ««pluiiv* aitki Thvary it comparad Mtlh IMI 

rMulU. Eapartmcnu •>• dlicuiMd «vtitch invMllgM« |h« 
nttldual •»■(w rantatmnii in a rfKwad plug Mhan tha braach - 
mit Ihrathotd it aicaadad. 

81-643 

Ki|uati»it* fur Drlriminini Krapnenl Penvlration and 

Perfuraliun Af ainil Mr tali 
I.M. Gyllensptilv 
Ndtiutiiil Uuliriisi! Re», Iriit. H ÜA), Slockholm, 

Sweden, Sdotk Vib. Bull., U.S. NavJl He*. Lüb., 

Prut., No. 50, Pi, 4. (>p 2)3222 (S.!|'l 19ÖÜ) 10 

tiys, 3 tdblos. 2üt<'ls 

VIBRATION EXCITATION 
(Alt« ww Not, M)/.'./1, (tu:/. UJii) 

81-647 

Nunlinrar üicillalMiM o( Third Urdrr SyaUsna 
N. V.in Duo 
Icdiim.il Univ., H.Kini, Vielruim, .). FMUI. P'iyi.. 21 

(l|,|)|i I2b.l34(1öö0)4 fiy». 11 tefi 

Kay Wuidt Nonlmaar vibialion 

Otcillalion ot third ordar non^utonomout tyttamt It Hudtad. 
Tha approKimata toluliun of lha motion aquation u found 
by meant ot tha atymptotic mathod. Forced otclllation In 
tha third ordar wll«aciud tyttam it ttudlad. An aiparlmant 
on tha analog computer it conductad to warily thaoratlcal 
ratultt. 

Kay Wordt Ammunition, Panttration, Proiactila panaba- 
tlon, Matait 

To uta computar modalt »jccauluily to calculata munition* 
allactt in targatt, ona m itt ba Ala to calculata Iragmant 
impact. That« aquationt mott ba lunctional lor Iragmanti of 
diftarant matanalt, ti/at anO vtlocitiat. and for plata* of 
various thtchnawat and matarlalt. Stmllltuda modaling 
makat it poatibla to davalop approiknaia aquationt covanng 
a Mida ranga of variationt In tht paramatart. Tha aquationt 
pratantad hara can ba uaaful In timplifiad munltiont alfacti 
calculationt and lor attimatlont whan no tatt data ara avail- 

81-648 
KiwiualK and kinetic Slutliei of a (lunne ting Rod 

Gear Train with a Laige Angle of UariUatiun (Kine- 

maliache    und    hinetiache    Untersuchungen   eines 
Kadeih<>|i|*clgetnebes mit  gnmmi   Schwingwinkel) 

R. Nou"i•llw, 

ruchnisctp Uiiiversitat Dresden, Germany, Masthin 

anbautechmk, 29 (9). pp 399404 (1980)  18 figs, 

3 fffs 
(In German) 

81-646 

Scaling of Initiation of Eftplonvea by Krapnent Im- 

pact 
W.E. Bdker. M.G. Whitney, and V.B. Pan 

Southwest Res. Inst., San Antonio, TX, Shock. Vib. 

Bull., U.S. Naval Res. Lab.. Proc. No. 50. Pt. 4, pp 

199 211 (Sept 1980) G figs,6 tables. 12refs 

Kay Wordt: Connacting rod«. Angular vibration 

Flva-mambarad connacting rod gaar traint ara wall tuitad for 
ganaratton ol a larga angla of otclllation. Thara ara many 
gaar traint (with diffarant dimantiont) which accomplith 
thit function. At an axampla tha ratultt for driving torqua, 
joint forcat, courta of valocity and accalaration dapandant 
upon tha tmallatt trantmittlon angla of tha batlc gaar train 
ara ttudiad for three diffarant load catet. Oiagramt thow 
favorable ratultt. 

Key Wordt: Eiplotivat, Sloragt, Penetration, Proiactila 
penetration 

A tlmllitude analytit of the titli problem, icaling of tatt 
retultt Irom the literature, and a careful turvey of tha tcalad 
raaulu ara reported. Correlationt are made of tha tcalad 
retultt from variout invettigaton, and Implicationt drawn 
regarding the phyiict ot the Initiation procettet for fragment 
Impactt on bare and caaed «plotivet. Scaled prediction 
curvet are given, with error bandt. 

81-649 

Controlling Vibration 
Engr. Matl. Des.. 24 (8), pp 3640 (Sept 1980) 3 figs 

Kay Wordt: Vibration retponte 

The fundamantalt of vibration needed for a proper talaction 
of componantt are datcrlbed. Including methodt of vibra- 
tion itoiation. 

69 



iAHtrimtri Parmtflrr VaiicltuM wf Utriilaluig Sy»- 

trm« (Kuuniimrrlr tumuHtnuiaÜoum an vkwin- 

gmim Syrtcmm) 
K, Siilirw»ki, U, M<i(/iilk, jfiilM. blruKh 

I Mi-,! Munt/Afixlt Utiiv-i-id.ii    Cj'uiltvviilü,   Suktlun 

HhyMk/l luktruriili, MsKhuiunbautPchniK. 29 (B), (>i) 

«>.» «K. (I'JHUl I hg,4fufi 

(In Girniitld) 

K»v WonJi  PcrarnvtiK vibration 

Condltioni, which ohangt iht vlbrallonal bahavlof ol a ly*- 
tarn by varying iu paramatan without changing |ha moda 
•hwMn ol tha lyiMm.araprtMnlad. from tha ratultmg aqua- 
tion» |ha naadad variation of paramatan It cakulatad. 

MECHANICAL PROPERTIES 

81-632 

Utmmd UarUlaliu« Dampor ON UM* Ham uf Hutary 

Rr»iWr Hui| 
A, H, KitvuMit ami b, S|iiii'>i)i% 

UyrtatniLt und '.tntnjiii ol bliutluiw* IKuii^iiuk CIJU 

diiuimikd  it   .iiuinjiuiiLi-j),  Cullfx.tiun   ul l\ti*i:  in 

M<i liuni'•,, No, 21, Mimiliy ol Miglioi Ldociilioii ol 

Littuijiu.ii. V,H .nid Vilnius Civil 1'iyry. InH, Vilnius, 

LUliotfiuufi SSH. L 19ÖU, (J(< OJ-/J, 3 liy». J tah 

(In lluuitid, iu'iiffianet m Liltiudnian tinO i t»)lrji| 

Kay Mont«. Vibration dampan, Tortional vibration, Hingi 

Tht papar raviawi an original tortional otclllation damper 
rataming Iti «llicwncy in a «vlda dllturbing Iraquancy band, 
toma potaniial daitgn altarnatlva* ara contidarad. Analytical 
invMtigationi an baaad on tha kinatic and potantial anargy 
tiipraHioni of tha lyitam with thraa ganaratuad coordmatat. 
Potantial anargy it primarily aiprattad in tarmt of tha In- 
duction coafticianti and than by ililfnatt tactort. Tha 
aquationt for tha calculation of tha motion of tha tyttam 
ara darivad and liability condition! for tha dynamic balanca 
ol tha tyttam ara formulated. 

DAMPING 
(Alio MW Not. &02. &42.6601 

81-651 
lavMÜfalMNi into Oacillalory Mod* of Motioa and 

Efficiency EatinialMM for Special Toraiunal Oaclla- 

lion Damper 
A. P. Kavolelis and B. Spruogis 

Oynanucs and Strength ut Structures (Konstrukciju 

dinamikd   jr  atsparumas).  Collection  uf Papers  in 

Mechanics, No, 21, Ministry of Higher Education of 

Lithuanian SSR and Vilnius Civil Engrg. Inst, Vilnius, 

Lithuanian SSR, c 1980, pp 74-82,4 figs, 3 refs 
(In Russian, summaries in Lithuanian and English) 

Kay Wordt: Vibration dampan, Tonional vibration 

Tha basic structural alamant of tha damper Is a rotary flax- 
Ibla ring. Tha papar invastigatas tha motion of tha tyttam 
uting a tat of sixth ordar nonlinear differential aquationt. On 
taparetion of the motion into uniform rotary and otclllatory, 
and after expension of the equation coefficients Into Taylor's 
power series end exclusion of static mamben, a system of 
equations for Insignificant OKlllations is derived. The system 
contains inertia, flexible and gyroscopic terms. The effect 
of various paramaten on the efficiency of the damper Is 
evaluated uting the equivalent moment of Inertia and its 
limit values. Some simplified dependencies ara also presented. 

81-653 
Vibration Exciting Meckaniana Induced by Flow in 

Turbotnachine Slagea 

W,F. Thompson 
Turbo  Res,  Inc., Lionville, PA, NASA Lewis Res. 

Ctr, Rotordyn, Instability Probl. in High-Perfortnance 

Turbomachmerv, pp 285-302 (1980) 

N80-29722 

Key Words: Turbomachlnery, Fluid-Induced excitation. 
Damping coefficients. Computer programs 

The quaslstaady computer analysis of tha parturbated centrif- 
ugal Impeller passage flow is reviewed. A total of 115 stage 
calculations were used to define the fluid damping coeffi- 
cient, delta sub fluid. 

81-654 

The Damping Capacity of a Rat Surface to Roller 
Contact 
T. Koi/umi and Y.Saito 

Dept. of Mech. Engrg, for Production, Tokyo Inst, of 
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Imti., Mugutu-ku,   lukyu. Jdiian. W«-«!, ()J \'J), (>() 

;*4; Jb/(Jurw IUHU) 10 tig», J idtlit.« t<^~ 

Kty Wo«li Hollmg Irtclton, DampingCMHWMnu 

TIM bahaviui o( |h» damping MPKIIV ol • Hal Mirlaca lo 
lollti conucl Mtlh variou« bMm hardnMM« and ihKknaita* 
it invatllgMtd. Ii M attabllthad Ih« Iht hirdnaM and thick 
nan ol lha baam haw* a mwkad alfact on iha chafactaititici 
ol Hi dampad vibraliom. 

8I-6S3 
liyilrivtir «ad V iaruut Maleiial Damping 
I . Moli-dK.iirip jni) I.M. South 

Delft Soil Mechanics Lab., The Netherlands, Intl. J. 

Numer. Afial. Moihods Geomech., 4 {4). pp 293-311 
(ULtyUet 19HÜ) 14 tigs. 11 rets 

Kay Wordc Malarial damping, VIKOUI damping, Hyitaratlc 
damping, Inlaraciion: MlNlructurat 

Hyitaiatic and VIKOUI malarial damping art comparad In th« 
contait of Mill. Popular auumptloni ^>oui damping art 
ihown to laad to diHartnt rtiulti tor th« rocking modt of 
lurftea foundation« at low Iraquancy. 

8I-6S7 
(iumpahauii of Amlyliral ami hnpvnmmtd RmulU 
(or ■ SmiiArli«« VibfaUon laulatur 
i. J. Kiasnitki 

Luiü KinoiiuilKs. Lnu, PA. Shock Vih. Bull., U.S. 

Naval Hoy Lab., Ptot., No. bO, Pt, 4, (>(< 69 /b 

(Sopl 19BUI lb tigs, 3 rots 

Kay Word«: Activt damping, Vibration notation 

A ungt« dagrtt ol Irtadom «y«tam amploylng an activt 
dampor, utad a« a ümi^etlva vibration liolatlon davlca, 
i« Mocawfully rtducad to practict. A laboratory prototypt 
i« fabrlcatad and taittd, and tha ra«l raaultt of tha activt 
dampar parformanct, wbitct to both cinuMldal and random 
vibtational input, art dltcuwad and comparad to rocant 
analytical «imulationi. 

81-6S8 
An Application of Tuned Maas Dmpen to the Sup- 
prraaon of Severe Vibration in the Roof of an Air- 
craft Engine Teat Cell 
J.L. Goldberg. N.H. Clark, and B.H. Meldrum 

CSIRO Division ot Applied Physics, Sydney, Austra- 

lia 2070, Shock Vib. Bull., U.S. Naval Res. Lab., 

Proc. No. 50, Pt. 4, pp 59-68 (Sept 1980) 14 tigs, 

6 rets 

81-6S6 

Uae of Elaatomeric Elementa in Control of Rotor 
Inatablity 
A.J.Smdlley 
Mechanical   fechnoloyy    Inc..  Latham, NY, NASA 

Lewis Res. Ctr. Hotordyn. Instability Probl. in High- 

Pertormance Turbornachinery, pp 453465 (1980) 

N80-29732 

Kay Word«: Rotor« (machmt tttmtnu). Dynamic «tabllity, 
Elaitomaric dampen, Stitfntu cottficitnu, Damping coaffi- 
clant« 

Kay Word«: Tunad dampar«. Building«, Ta«t facilitia«, Con- 
crata«. Vibration abiorbtr« 

Tunad mau dampar« art «pplltd to «uppraM «avtrt vibration 
In tha concrttt roof panel« of a building utad for tatting 
con«tant «pttd turbopropallar aircraft angina«. A baal« for 
dMign of tha dampen I« da«crlbad. Tha «It« and number of 
abiorbar mami and th« characttriitic« of th« «pring required 
to af factivtly «uportu th» particular modt of th» panel era 
datarminad from calculation« of th« modal energy u«lng 
experimentally maeiurtd data. Tha procedure i« illu«tratad 
by axemining tha r««pon«a of the «lab «ituatad above the 
propeller and «ubiacttd to the iirong«it excitation. 

Tha dynamic characteriitic« of «iaitomtric lupport« art 
di«cu«Md. Stitfntu and damping characwriitici for «leatom- 
tn of varlou« geometria« Including O-ringi, button« loaded 
In comprtmon, and rectangular tltmtnti loaded in «heer are 
preitnted. The tffects of frequency, ttmptraturt, and ampli- 
tud« are illuitrated, a« wtll a« tha affect« of materiel and 
gtomttry. Empirical datign method« art illuitrated, and 
«tveral txample« are praaented where tlaitomtr« have IUCCMI- 

fully controlled both lynchronoui and nonaynchronou« 
vibration«. 

FATIQUE 
(Also tee No«. 599, 600,680) 

81-659 
Fatigue  Life  Prediction  for Multilevel Step-Sti 
Applkationa 
R.G. Lambert 



limmiiil I I<H Itii (.u., AiiLijfl I I)III|JMII'(I| |)iv., Uliij, 

NY KftjOJ, Slioa Vih, Hull., U.S. Nuvul Ho», L-iK, 

I'l».., (Mt), bU, Pi, J, pp IHyi/OU (Sop! 1'JHU) / IMIS. 

U liililoi, !J rut» 

Ktv Wotiii Ftiigu« lift, Fatlgu« mMtnali. Prtdklion i»«.li 
mquM 

cumunl. By conwitl olhx wnaiuul mod«! involving • 
cuntlnuuut low ol iKanulh uiv« rlM lo ■ ituwlily incr««ing 
(•ilum rat« ittcr tn« p«fio<l of mtrlntic rvllabllily h«* •■pirxJ. 
Praclical •«tm|)l»i ol nach lyp« ai« quolad 10 lubltanlltlt 
Ih« Ihaoralic«! (toiluclioni. The mitrprvlalion ol m«ar out 
characlanitici by Wcibull diiltibulioru it diwutMd. 

A cumulalivt laltgua datnaga procadura n davalopad wtiich 
uwt linaat ala«tic tractuta machanlci thaory at it» batu in 
ordar to pradlcl lha fatlgua lilt of ilructurtt Mbftcttd to 
multiltvtli of Mqutntlally applltd itrtM. Tht applitd itrtu 
can bt unutoidtl ot rtndom. Tht mtttrial'i latigut curvt n 
trttttd «t Kttttrband of fallurt pomu. 

81-660 

Material Danipinc aa ■ Mean« of (^uanlifyiiiK fatigue 

Damage in Compuaite« 
P.J. lorvik andC. Bourne 

Dupt. of AeiunauliLb and Astfonaulics, An Force 
Inst. ol Tech., Wright-Patterson Air Force Base, OH, 

Shock Vib. Bull., U.S. Naval Res. Lab,, Proc, No. 50, 

Pt. 4,pp 111 (Sept 198Ü) 10 figs, 4 tables, 7 rets 

Kay Word»: Fatigut Ufa, Compotitt matarlal», Nondtitruc- 
tivt tt»t(, Malarial damping 

Tht poiiibility of using damping mttturamtnt» at a non- 
dattructivt mtan» of quantifying damagt accumulation 
during tha fatigut lift of compofitt» ii comidtrtd. Damping 
maaturtmtnu ara madt during tht count of fatigut ttudlt» 
on a graphitt apoxy compotitt u»ing both tha logarithmic 
dacramtnt and tha bandwidth tachniqutt. 

ELASTICITY AND PLASTICITY 

81-662 

Uynamir (Irark Propagatiun in a \'iat.'uela«tir Strip 
C.H, Popel.K dti'J C. Alk msoii 

Uupt. ot I ncjry. Methanicb, I he Ohio Stal<- Univ., 

Columbus, ÜH 43210, ). Modi. Phys. Solids,_2ö (2). 
pp 79-93 (AM l'JHÜ) b liys, 14 refs 

Kay Word»  Crack propagation, Vitcoeltitic madia 

Tht dynamic propagation of a tami-infinitt crack in a finitt 
lintar viicotlattic »trip tubitcttd to Mod« I loading it invatti- 
gattd. Through the utt ol inttgrtl trantformt the problem It 
rtductd to tolving a Wiener-Mopt aquation. Tht asymptotic 
propertltt of tht trantformt art exploited to tttablith tht 
ttrett inttntity factor. Plane-ttra»» and plana-ttrain ttratt 
inttntity Itctort u t function of crack tpaed for both fully- 
clamptd and thttr-frtt lateral boundaritt trt prettnttd for 
tht ttandard linear vltcoelMtic »olid. Comptntont art made 
with prtvioully obtained ttymptotic ttrttt inttntity factort 
and with ttrttt intentity lectori lor the equivalent alattic 
ttript. 

81-661 

Wear Out Failure Pattenu and Their Inteipretation 
A.D.S. Carter 

Royal Military College of Science, Shrivenham, Wilt- 

shire, J. Moch. Engr. Sci.,_22 (3), pp 143-151 (June 

1980) 10 figs, 9 rets 

81-663 

Finite-Strain Large-Deflection Flaatic-ViMoplaftir Fi- 
nite-Element Tranairiit Responae Analyaia of Struc- 
ture« 

JJA. Rodal ancj E.A.Witmer 

Massachusetts Inst. of Tech., Cambridge, MA, Rcpt. 

No.   NASACR 159874,   ASRL TR-154-15,  567   pp 
(July 1979) 

N80-29762 

Kay Word»: Fatigut lift, Ftilurt analytit 

It it thown thtorttically that fatlgu« of a component will 
rttult in t failure pattern which coniittt of an initial period 
of intrintic rtllability, or near zero («iluret, followtd by a 
rapid increate In failure rate whan lott of fatigue strength 
bacomtt operative, to bt followed In turn by a ptriod during 
which tht failure rate dacreatat with time or maybt remain« 

Kay Wordt: ViKotlattoplattic proptnitt, Trantiant retpontt, 
Finitt element technique 

A method of analytit for thin ttructurtt that Incorporate» 
finitt «train, alattic-plattic, »train hardening, time dependant 
matarlal behavior implemented with retptct to a fixed con- 
figuration and it contittently valid for finite ttrain« and 
finite  rotation« it developed.   Tht  theory   it  formulated 
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•yilmnalicallv in • body ti«»il lytlmn ul cuiivvclad cuudii- 
nalni «ylth malvnally mnlimltWil wctun lhal ilnlomi in 
conimun wilh continuum. Tvnioo if« cumiiiariKl •» llnnai 
vector lunciiom and uw II mad« ol |h« dyadic ti'iimninui 
Hun. Ihn kinwnalici ol a <l»loimalil* conlmuum it Iraalod 
in dalail. caralully dalmlng praciMly all duantlliai nacattaiy 
•or Hi« analym. 

Ilmttt UMHI Im a cuni|)lat( Ihia« dimamtonal liaad kinemaltt 
maaMjianiani Una ma|ur arroi »uuic» ul Ihn lypa ol »tiea 
turamam it |h« iruitauli couptlng ol tha accalaromtlart. 
Thli paiwr danvai th« malhamatical modal ol tha Inilrumant, 

dalmat the crow-ami taniitlvily, computat tha angular maa- 
turamant anort cauiad by lha linaai accalaromalan, and 
dlKutwt tha phyiical maanlng ol aach arroi tarm undai 
vanoui impact moiloni. Tha ttudy tavaali torn« mtight Into 
tha limltationt ol lha maaiuramant tachnlqua. 

«I-661 

On Ihr l))naiiiM° Huckling uf ■ Siiupir Klulir-llaalii- 

Mudrl 

N. Jums dnd H.L.M, dob Huti 

IJI.'IJI. ul Oi i'iiii 1 rtyty., MdSi.n h'.iit'tti lust, lit I''th., 

CdmbruJijc, MA U21 Jl», Intl. J. SolidsStiuc, jb (11), 

IM' üd'J 'J'.IU (lüBU) 19 fi<js, 2b fffi 

Kay   Wordi:   Dynamic   buckling,  Elattic-plaitic   propamet 

In order to provide tome mtight into the phenomenon ol 
dynamic plattic buckling, the reiponia ol an imparlaction- 
Mniitive ideali/ad model with elattic-plattic tpringt to timu 
late material platticity it examined uting theoretical and 
numerical method» 

EXPERIMENTATION 

HI-666 

MeMurrment and  Analyaia of   TonMunal  Vibration 

H.L. ( slilcmiin 

Vibraliun   Institute, Claiendun Hills, IL, Pruc. Md- 

Lluncfy   VibutKjns IV   seminar, Nuv   1111,  198Ü, 

Cli.ify Hill.NJ, 1bp(),9 fiys, 2 tdbjr.-s, 7 rols 

Spunsurud by Vibration Institute,Clarendon Hills, IL 

Kay Wordt: Tortional vibration, Meatunng Imirumentt, 
Meaturament techniquat 

Alter an introduction to tortional vibration and lit cautat, 
teveral torque meatunng and analytit inttrumantt and tech- 
niquet are detcribad. Cat* hittoriat ol an angina tlywhaal 
gear lailura, a motor-driven comprtttor and a tynchronou* 
motor gearbox are ditcuttad. 

MEASUREMENT AND ANALYSIS 
(Also set! Not. 642,718) 

81-665 

Angular Accdcraliun Meaauicnient Kmtre Induced by 

Linear Accelerometer Croat»-Axis Coupling 

A.3. Hu 

Physical Science Lab.. New Mexico State Univ., Las 

Cruces, NM 88003, Shock Vib. Bull.. U.S. Naval 

Res. Lab., Prou, No. 50, Pt.2,pp 11-16 (Sept 1980) 

3 figs, 3 rets 

Key Wordt: Acceleromatan, Impact retponta (mechanical). 
Error analytit 

In biomachanical exparimentt, the head angular impact 
retpontet oi the tatt tubjact are utually calculated trom the 
data ol linear accalarometart bacauta ol their »mall tize and 
light weight. At many at nine linear accalerometart are tome 

81-667 

A Method for Lxperimentally Deterniiniag Rota- 

tional Mobililie» of Slnicturea 

S.S. Sattinger 

Westinghuuse-Bcttis Aturnic Power Lab., Pittsburgh, 

PA, Shock Vib. Bull., U.S. Naval Res. Lab.. Proc., No. 

50. Ft. 2, pp 1 7-28 (Sept 1980) 17 tigs, 9 rets 

Kay Wordt: Meaturament techmquet. Rotational ratponaa. 
Angular vibration, Trantlational retponta. Structural mam- 
bars, Baarm 

Tha dillicult tatk of experimentally maaturing rotational 
mobilitiat hat been approached with tha uta of tpacial 
lixturing attached to tha componantt. It it thown here that 
rotational mobilitiat ol ttructurat ara equivalent to tpatial 
derivatives ol their trantlational mobilitiat. Tha method ol 
linita diltarencat it adapted to tha approximation ol thata 
darivativat. By thit method the rotational mobilitiat ara 
derived Irom tatt of conventionally maaturad trantlational 
mobilitiat, eliminating the need for tpacial fixturing. Thit 
approach to determining rotational mobilitiat It demon- 
ttratad in a tat ol experimenti on a Iraa-lraa beam. 
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81-66« 

A PrncWu« hwitul Angular VibraUun M«aMhii| Sy* 

Ian 
H.Ü. Monn. M,b. Hulofi, and H.H. Mumn 

Syflron-Oonner  Corp.,   Concord, CA, Sf>'>t:V  Vil). 

Bull., U.S. Nuvul Huv L.rtJ., Pfo(... Nu. bü. Pi. 2, (>() 

t 10 (Supt 1'JHU) 9 tiyj. 2 tabtoi, U ru«i 

Kty Mordt: M««urlng Intlrumanu, MiMuramant lacTintquM, 
OHplacwnani wammmawt, Angulw vtbrt<Ion, Aircraft 

An Inilnunanuiton lyium It dticrtbad «which parrmit h|^i 
pnKltlon broadband angular Vibration mtaturvmanu or rtal 
tuna Imaga molten companiatlon In typical aircraft anvlron- 
mann. Tha lyttam contuu of a proprlalary dynamic martial 
angular duplacamani aanaor callbratad by a ipaclal purpoaa 
Ubla «vhlch li capabla of producing and maaiurlng ilnuwidal 
motions up to ona mllhradlan paah amplltuda from 1 Hi to 
mtrMOHi. 

borrutchinory SyiM(),, (im \uibiiw LaUt,, Due Uli, 

1900, iM'O'J /i,(J tiui,4ff(i 

S|Xjn»JtuU hy Moth, tngiy. lJu|i|., IDKüI A&M UIIIV, 

Kay   Wordt:    MaaMrlng   Imirumanli,  Nona  maaiuramant 

A davic« rafarrad to at a toundluba, datlgnad to accurataly 
maatuf« only |ha normal component of lha lurfaca valocily 
of a vibrating structural nolia lourca it datcrlbad. Both 
laboratory and flald data ara praaantad. Thara ara significant 
advantages of tha toundluba ovar an accalaromatar for 
surtac« valoclly maaturamants. 

8I47I 
Baasr Prublmia Cauaed by Deplk and Si«* CoMalrauiU 

in LoMr-Kraqueacy Uaderwaler Tranadurert 

H.S. WoulliMt 
New London Lab.. NJV<II Underwater Systems Cir., 

New London, CI 06320, J. ALOUSI. SOC. Ainer., 

60 (4), p(j   103I-IOJ7 (0.;   1980)   10 tigs, 13 refs 

81-669 

The UM and lateipreUtioa of Vibraliaa Meawrr- 

aeata 
P.G. Morton and J.H. Johnson 

Stafford Mech. Lab.. GEC Power Engrg. Ltd., Staf 

ford ST17 4LN, UK,  Tnbology  Intl.,  VZib). PP 

225-230 (Oct 1980) 9 figs, 8 rets 

Kay Words: Vibration maatuiamant, Maasuramant lach- 
nlquas. Shafts (machlna alamants). Rotating ttructuras 

Vibrations in any structura ara lha manlfasution of anargy 
aichangas, both intamal and banvaan tha structura and Its 
anvironmant. Most rotor dynamic vibration phanomana can 
ba oomparad dicactly «with tha bahavior of othar, physically 
dlffarant, dynamical systams. Tha intarpratation of vibration 
maaturamants is tha invarta procats, I«, that of idantifying 
such aquations from thair solutions and ralating thota aqua- 
tlont to physical procattas. Ovar tha yaars a library of macha- 
nisms contributing to tha vibration bahavior of rotating sys- 
tams hat baan built up. 

81-670 

Uwif a "Sotudtube" to Meaaure Noi e of Slnictural 

Sourcca in  High  Bachfround Noiaa Environment» 
J.T. Rainey and F. Kushner 

Carrier Corp., Res. Div., Syracuse, NY, Proc. 9th Tur- 

Kay Words:  Transducart, Acoustic maaturlng instrumants, 
Undarwatar sound 

Scaling of a convantional iransducar dasign to vary low Ira- 
quanclas usually laads to graatar POVMI than naadad and 
graatar sifa than Isconsidaradtolarabla. Normally, tharatora, 
scaling guidalinat ara abandoned, and vary low-fraquancy 
transducers ara mlniaturiiad: that is, mada «vith dimansions 
much smailar than lha sound »vavalangth. Tha resulting low 
radiation resistance laads to high mechanical Q, poor power 
to-weight ratio, and poorly behaved drivinfrpoint Impedance. 
By empioying electrical equaliien and acoustoelectrical 
feedback, the designer can achieve broad bandwidth In spite 
of the high O, but an oversiied driving amplifier is required. 
Transducer* that operatt at full ocean depths ara usually 
liquid-filled. The stiffness of the Inurior liquid increased the 
transducer siie and tends to raise in O and louver in coupling 
factor. 

81-672 

Preaenl Slalua in Flexlenaonä Tranaducer Tech- 

nology 
G. Bngham and B. Glass 

Sanders Associates, Inc., Nashua, NH 03061, J. 
Acoust. Soc. Ainer,, 68^ (4), op 1046-1052 (Oct 

1980)8 figs,6refs 

Kay Words:   Transducers, Acoustic measuring instrumenu 

Use of flaxtantional transducer* has been limited historically 
by an inability to design them accurately and by their appar- 
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•in uinuilabilily tor ph««d or contormcl arrtyi. Rtltabl* 
dttlgn raqulrti d«vtlop<n«nl ol coil-ttltctiv«, rr'ttivalv 
•ocunlt, and prdtrably «Igabratc mathcmtncal modali. 
Haccnt «vofk on fluunilonal traniduccn produced unr» 
•iralntd «quMloni ol th« required accurwy tor peak radiated 
poMNtr, rttooant haltpowaf bandwidth, ratonmt Iraquancy, 
and tha optimum power-bandwidth product datlgn that 
rapreianu tha imalleit, lighted, Clatt IV traniducer lor any 
acouitlc requlremantt. Thli paper brlelly lummarliai the 
analytical background ol tha model; recent aiperlmental 
work, application to levaral lonart, Including both expend- 
able and »hip lyitami; and tha ultimate capabllltlat ol QaM 
IV devicet. 

81473 
The Air (»un Inipultivr Uudrrwatrr Tranaducer 
J,E, Barger dtidW.R. Harnblon 

Boll  bercinok   and Newtnan, Inc, 50 Moulton St., 

Cambridge, MA 02138, J. Atoust. Soc. Amer.. 68 

14), pp 1038 104fa (Ocl 1980) 7 figs, 7 rets 

Key Word»; Traniducer». Acoustic maaturlng instrument». 
Underwater found 

Experience with the UM ol htgh-preature gun» at many depth» 
to generate impultive underwater »ound in tha fundamental 
frequency range from 10 to 300 Hi i» reported. A »Impie 
analyti» »how» that the fundamental Irequency ol wavelorm» 
increate« fatttr with Increaaing depth than predicted by the 
rcvleigh-Willl» equation. In addition, the acouttical efli- 
ciency of air gun »ource» i» found to decrease with Increasing 
depth, faliir.3 sharply as the ambient pressure becomes a 
significant fraction of the initial gun pressure. Experimental 
waveform and energy »ource level data verify the»e analytical 
retuitt. Finally, data obtained from array» ol air gun» are 
pretented. 

81-674 

Concepla and Uae of the Real Time Anaiyter 
J.L. Frarey 
Shaker   Res. Corp.,  Ballston  Lake, NY, Proc. Ma- 

chinery Vibration Monitoring and Analysis seminar, 

Apr  8 10,   1980.   New  Orleans,  LA, pp   127137, 

13 figs 
Sponsored by Vibration Institute,Clarendon Hills. IL 

Key Words: Real time tpactrum analy/ert, Fast Fourier 
trensform. Vibration measurement. Measuring Instruments, 
Spectrum analyian 

Concepts such as aliasing, nsgative frequencies, windowing 
and real time rate ere dlKumd. The real time rate will be 
compared between older time comparison analyier» and the 
newer FFT unit. Problem» etsocleted with a transient capture 
button on the front of an analyser whose basic process 
assumes stationary or non<hanging data is addressed. 

81-673 

tvaluation   of   Machinery   Condition   by   Spectral 

Andyaia 
J.I. Taylor 

Gardinier, Inc., P,ü, Box 3269, Tampa, FL 33601, 
Proc. Machiriery Vibration Monitoring and Analysis 

seminar, Apr 8-10, New Orleans, LA, pp 1-15, 20 figs, 

b rets 
Sponsored by Vibration Institute,Clarendon Hills, IL 

Key Words: Rotating structures. Monitoring techniques. 
Spectral analysis. Time domain method 

Procedures for identifying general machine condition such 
as unbalance, looseness, bent »hatt, misalignment,cavltation, 
rubbing and other conditions that cause vibration problems 
are described. These problems/eonditions can be identified 
by »pectral anaty»!», however, analy»!» of the time domain 
»ignal i» helpful in determining how the machine I» behaving. 
Careful analy»i» of the »pectrum frequency, »hape, ampli- 
tude, and »urn and difference frequencies can reveal the 
above problems. The Importance of taking data in the load 
tone is stressed. An actual case history of each problem is 
presented. 

81-676 
Signature  Analyais of Rotating Machinery in the 

Chemical Industry 
J.B. Erskine, M,A. Phipps, and N. Hensman 

Agricultural Div., Imperial Chemical Industries, Ltd.. 
Cleveland, UK. Proc. Machinery Vibration Monitoring 

and Analysis seminar, Apr 8-10, 1980, New Orleans, 

LA, pp 35-41, 3 figs, 1 table, 3 reis 

Sponsored by Vibration Institute,Clarendon Hills, IL 

Key Words: Rotating structures. Monitoring techniques. 
Spectrum analyiert. Computer-aided techniques. Signature 
analysis 

The evolution of a specific •y»tem which employ» a com- 
mercially evailable spectrum analywr and digital computer 
together with in-house software Is described. Some of the 
problems encountered an route and progress In developing 
the use ol the system are outlined. 
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81-677 
üynauir Kttdym» uf Machimw and Stniclurei 
A.C. Kf||.;f 

Spectral   Dynattucs,   Stjuntilit Alliinld,   Ptot,   MJ 

(hint'fy VIIX.IIIUII Murtituriny and AiidlyMs bümiriiif, 

A|<( B 10, 19HU, Now Orleans, LA, w 1J9 149, :)U 
figs 
SponvHin) by Vibrütiun Insiitulu, ClaremiunHills, IL 

Kty Woreli Olagnoftic ttchnlquM, Routing tlructurt*, Fn- 
qutncv rtiponw 

Th» mMturamtnt. inurprtution and UM of frcquincv '*- 
iponM mMMJr«ffl*r u in litgnotlng rotating machlnary and 
nructural probiami li daicrlbad. 

81-678 
Modal Analyaa • totmgn Aid for Ute of New Material« 
DJ. Durham 

Zonic Technical Labs., Inc., Cincinnati, OH, Indus- 
trial Res. and Dev., 22 (11), pp 141 143(Nov 1980) 

2 tigs 

Kay Word*: Modal analytit, Machining 

A minicomputar-batad modal analyiii tyitam and a con- 
trollad-forca hydraulic axcitar tyitam ii datcrlbad and iti 
application In tha datlgn of componant* to minlmlia vibra- 
tion during machining it prttantad. Tha tytttm contlttt of a 
data mamory that can contain from 2 to 16 input channait, 
•nti-aliating filtert, a multichannel high tpaad FFT procattor, 
a minicomputer, a ditplay terminal, and a hard copy unit. 
Tha exciter tyttem compritat an exciter head, a matter 
controller, and a hydraulic power tupply. 

utlng random decrement technique for modal identification 
of vibrating ttiucturet. It it thown thai nonwhue, ttationary 
narrow band random inputi will yield modal paramatart at 
accureta at thote obtained If the Inputi were narrow band 
white nolle. Seven timulated experimentt are Included In 
tupgort of the material pretented. 

DYNAMIC TESTS 
IAIM MW No. b&9) 

81-680 
Sonic  Fatigue Teating of the NASA L-lüll Com- 
poaitr Aileron 

J. Souvore 
Lotkht'ed-Ccilifornia Co., burba-ik, CA, Shock Vib. 

Bull., U.S. Naval Res. Lab., Proc, No. bO, Pt. 4, pp 

13-23 (Sept 1980) 26 figs, 12 rets 

Kay Wordt: Fatigue tent. Aircraft noita. Aircraft wingt, 
Compotite materialt 

Tha tonic fatigue tett program to very the detign of the 
compotite inboard aileron lor the L-1011 airplane jet noita 
environment It detcrlbed. The compotite aileron it fabri- 
cated from compotite mlnliandwlch covert which are at- 
tached to graphlte/epoxy front tpar and ribt, and to an 
aluminum rear tpar with fattcnert. Coupon tetting, with 
large electromagnetic ihakcn. It uted to develop random 
S/N (ttrett vt. number of eyelet) data for tpecific com- 
ponantt in the detign. Coupon failure modal are pretented 
and ditcuttad. 

81-679 
LimUatiou on Random Input Force* in Randomdec 
Computation for Modal Identirtcation 
S.R. Ibrahim 
Dept. ot 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 

figs, 3 tables, 18 refs 

Key Wordt: Random decrement technique. Modal analyiii. 
Parameter identification technique. Time domain method 

The condition of having white noita random input to tett 
ttructuret hat been proven unnacettary for the purpote of 

81-681 

A Method to Determine Realutk Random Vibration 
Teat Levela Taking Into Account Mechanical Imped- 
ance DaU Part 1: Base Idea« and Theory 
O. Sylwan 

IFM Akustikbyran AB, Stockholm, Sweden, Shoe». 

Vib. Bull., U.S. Naval Res. Lab., Proc., No. 50, Pt. 2, 

pp 129-135 (Sept 1980) 2 figs, 1 ref 

Kay Wordt: Vibration tc>u, Tetting techniquet. Random 
vibration. Mechanical impedance, Airborn equipment re- 
tponte. Acceleration, Spectral energy dittribution technique! 

A new method to determine more raalittic random vibration 
tett levelt bated on maatured acceleration tpectral dentitiet 
hat bean developed. It taket Into account tha difference« 
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tMtwMii ih« machmtcal trnpadancM of |h« lyium •Mult)- 
mam - wpportlng ilruclurt In Mrvtct «nd undtr It*, condl- 
ttom. BMIC ld«M and ihaory b«Mnd Ih« matfiud ar« pi» 
•antad. 

81482 
A Method to Delennine Kealiatic Kanduni Vibration 

Teat LrveU Taking Into Accuunl Mechanical Iniped- 

ance Data Part II: Verification Teata 
T. Hull 
SAAUSCANIA Ab, LinKopina. Swodcn, Stiock Vib, 

bull., U.S. NJV.II H(.'S. Üb., PruL., No. bO, Pt. 2, pp 

]Jf\b4 (Süpt I9«0) 20 liys,4 tables 

C.irnu(j(<!-Mt)ll<i(i Univ., Pitlsburjjd, PA lb213, Shuck 

Vil). Hull., U.S. Ndvul Hfi. Ldb., ProL., No. bO, Pt. 4, 

PP MÜ-lbH (Süpt 1980) 3 tjui, 7 rots 

Kay Wurdi: Tailing lachnlquat, Equlpmant ratponia, Salnnlc 
aicltailon 

An optimal iltiula-fhakat IMI procadura It davalopad lor ftia 
•alimlc qualllicalion ol ClaM IE multlcomponani alacirlcal 
agulpmanl. Tha method comprlMt a ilngla IMI thai UMI a 
unlaxlal axcltatlon having cartaln minimum Iniamliy applied 
•I tha aqulpmanl »upport location In a pradaiarmlnad op- 
timal direction. Analytical axpratiloni for tha optimal tett 
parameter! are obtained by maxlmlilng tha rlik o( compo- 
nani failure during letting. 

Kay Wordi: Vibration tatti, Tattino tachniqua«. Random 
vibration. Mechanical impadanca. Acceleration, Spectral 
energy ditlribution tachniqua«. Airborne equipment raiponM 

A new method to determine more realittic random vibration 
tttt Itvtli bated on maatured acceleration ipectral deniltlai 
hat been tatted. Tha different phatet of the tett progrtm 
which are praianled are latlt, meeturemenn, lignal analyili, 
and tail ratuiu. 

81-685 

Dynamic Teating • How Far We've Come • How Much 

Further to (»o 
AJ. Curtis 

Hughes Airaiitt Co., Culver City, CA, Shock Vib. 

Bull,, US. Ndvül Rus. Lab., Proc., No. 50, Pt. 1, pp 

3944 (Sept 1980) 2 figs, 3 tables 

81-683 

Bia» Erron in a Random Vibration Kxtremal Control 

Strategy 
D.O. Smallwood and D.L. Gregory 

Sandid Labs., Albuquerque, NM, Shock  Vib. Bull., 

U.S. Ndvdl Res. Lab.. Proc., No. 50, Pt. 2, pp 199- 
205 (Sept 1980) 1 fig, 1 ret 

Kay Words: Dynamic tett». Vibration tatu 

Tha evolution of dynamic and. In particular, laboratory 
vibration letting It reviewed, followed by Introduction of 
IMI purpote and tett condition matrlcat which may help 
In underttanding why certain tettt era or should be per- 
formed In certain wayi. Thlt leads to a discussion, both 
philosophic and hardware-directed, of a lew of the needed 
davelopmants In tha field. One of these devalopmantt, 
namely the very topical area of vibration screens. Is dis- 
cussed in some detail. 

Key Words: Random vibration. Vibration tests. Error analysis 

The theoretical basis tor an extremal control strategy In 
random vibration tasting Is discussed. Except for special 
cases, this strategy results In bias errors. Formulas for esti- 
mating the bias are given, and methods for minimizing the 
error art suggatted. 

81-686 

Conamattan in Shock Analyaia and Teating 
T.L. Pae^ 

The University of New Mexico, Albuquerque, NM, 

Shock Vib. Bull., Ü.S. Naval Res. Lab., Proc. No. 50, 

Pt. 4, pp 117-136 (Sept 1980) 6 figs, 3 tables, 14 refs 

81-684 

Conaideration of an Optimal Procedure for Teating 

the Operability of Equipment under Seiamic Diatur- 

bancea 

C.W. de Silva, F. Loceff.and K.M. Vashi 

Kay Words: Shock tettt, Tasting techniques 

Whan a structure Is to be subjected to mechanical shocks in 
the field. It is detlrable to tett that structure using a shock 
tett which Is conservative (excites a more severe response in 
a structure than the Inputs It Is meant to represent) with 
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to lh« (Md #iock Inpuli. For • partkultr rtioch 
MM Ihm fHliM • protMblltiy ol cunwrvaiimi. It U ihown 
ho«« tht prolMblMiv ot conMrvMton ol • «hoch UM can IM 

(ppraRtmattty ctlculMwi tMhan torn» ihochi mMtumd Irom 
Iht rtndom iMltl tuurc* •>• «vMlabl«. 

M. |),i(ifi«r iirui M, WifjiH-r 

StrliidburotlruHu H, 8000 Munüiwi l)(J, Aulumobil- 

t<><.ti.  /., HJ  (KJ), PI. bO\hOA ((Jd   »900) 8 tlyi, 

J flft!. 

(InGormaMl 

81-687 
As Ov«ivii>w of Shock Kndym mi TetlMg n the 

Fe^enl Republic of üeiroMy 

K.E.Moiot Dümbüfü 
Institut t. Mechanik, Technische Hochschulu Üarin- 

Stadt, Shock Vib. Bull., U.S. Naval H«s. Lab., Prot., 

No. bO, Pt. 4, in) 106115 (Sept 198U) 8 tigs, A rHs 

Kay Words Collliton ratawch laulomollvtl. Human ra- 
sponia, Anlhropomorphic dummtai 

Crash taMS and slad tasu with human last parsons and 
Hybrid II dummlas ara dascrlbad. To obtain a raaltsitc 
accidtnt Simulation tha tasu war« run Mlth standard Audi 80 
vahlclas llttad with tha standard saM bait tystams. 

Kay Words: Shock tasts. Tasting tachnlquas 

Tha prawntatlon Is conlinad to soma Idaas of data raductlon. 
Tha main ob|act Is a ralavant approximation and dasslllca- 
tlon of Input shock pattam by sats of only fawr slgnllkwu 
paramatars. 

81-688 

Meaaironcssl of Dynamic Structural Ckaractenstica 

of MaMve Buildnp by Higk-Levd Multipulae Tech- 

■iquei 
D.G. YatesandF.B. Safford 
Agbabian Associates, El Segundo, CA, Shock Vib. 

Bull., U,S. Naval Res. Lab., Proc., No. 50, Pt. 4, pp 
137-147 (Sept 1980) 15 figs, 9 rets 

81-690 
The Vibration Teat tnil ■ A Unique Kail Vehicle 

Vibration Teat Facility 
R.O. Coupland and A.J. Nint/ul 

Wylfc Labs., Colorado Springs, CO, Shock Vib. Hull., 

U.S. Naval Res. Lab., Proc., No, 50, Pt. 2, PP 217- 

227 (Sept 1980) 14 figs 

Kay Word«: Vibration taMS, TaM lacilitiei, Intaractlon: rail- 
whaal. Railroad can 

A vibration test unit, a twalva ihakar vibration lyitam 
datlgnad to vlbrata a rallcar to slmulata tha action ol track/ 
train dynamics. Is dascrlbad. Includad Is a dascriptlon of tha 
systam and a summary of its parformanca capabilitia«. 

Kay Words: TaMing tachnlquas. Off-ahora structures, Nudaar 
power plants, Salsmle rasponaa 

Exparlmantal datarmlnatlon of tha rasponaas of larga «rue- 
turas has become a nsrassary tool for structural dasign 
«arificMlon and analysis. Tha structural mtagrity of off- 
shore oil platforms and tha seismic risks In nudaar power 
plann and other larga structures require much greater safety 
assurance. Multlpulsad high-level Mructural tasting Is an 
innovativa approach to high-level transient testing. A portable 
impulse device of recent development produces larga force 
time histories that can be controlled to satisfy multlmoda 
systam rasponaa. 

81-691 

The Applkation of Computers to  Dynanic Rail 

Vehicle Teating 
B.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 laclllties. Interaction: 
rail-wheel. Railroad cars. Automated testing. Computer- 
aided techniques 

81689 

A SO km/h Vehkle-to-Vehicle CraA with Teat Dum- 

mies (Ein S04myh-Front-Hecfc-Aufprall mit Teat- 

pataoMu) 

A two-computer system is used to provide semieutomated 
teM control and monitoring for a rail vehicle test facility. 
The system provides control at 12 independent force transfer 
points, and a data acquisition capability of lOOjOOC samples 
per second. The computer equipment and tha control and 
data acquisition computer software era described. 
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Skock in Solidt: Amiy Matoiub Koarairh wid Appli- 

caliwiu 
M. Shf.i .irnl J.I , Mii. .ill 

U.S. Atmy M.iti'fi.iK and Mocliddics Mi?!>. Ctf., Wdlut 

town, MA, Shuck Vib. Bull., U.S. Ndvdl Hos. Lab., 

Pmc, No. 'JO, Pi. 1, (.() 2J-M (bopt  19«ü) 12 liys, 

1 lablu, 3 ruls 

At part ol •» ovaftll upgrad« ol dynanitc tMtlng IKIIIIMN, 

an ■ulomMlc liita chaiin«! c^lbfillon lyiMn h« bMn 
impl«<n«nt»d ihgi UMI mtcrocompuUf-tiMtd hardMWt tnd 
• pwtmvwr idaniilicttlon algorithm dtrlvw) from optimal 
control thaory. Analyw* ara ptrlormtd utlng ilna and 
•quart Maw calibration »Ignaii (at uMr-apacltMd Iraquancta»! 
to dattrmint channal gain and oltiat, and known conitant 
calibration iigntli to datarmlna 60, 130, and ISO Hani 
channal noli«. 

Kay Word« Shock wava propagation, Tatt lacilltMi 

Tha mltalon ol US. Army Matarlal* and th« Mtchanici 
Raaaarch Cantar and It« current retaarch program of »hock 
IniolldaltdaKrlbad. 

DIAGNOSTICS 
lAItu wo Nut. 674.677, 7161 

81-693 

CnA Teil Facility at Ike Federal Highway Reiearck 
Inatitute (Die Aufprall-Venuchianlage der Bundeaan- 

aUll fur StraMenweaen) 

W. Sie vert 
Bundesanstalt  t. Slrassenwesun,  Fachgruppe  Kralt- 

fahr/ougtechnik, Bruhler Strasse 1, D-b000 Köln 51, 

Automobilted). Z.,_82 (10), pp b07-511 (Ott 1980) 

7 tigs, 3 tables, 11 rets 
(In German) 

Kay Word*: Tatt »acilUie«, Collitlon retaarch (automotive! 

At tha Fadaral Highway Rataarch Inttituta a creih-tett 
facility wat davalopad enabling accident timulation. By 
meant of thlt facility, retaarch in tha area of pattive motor 
vehicle tafety, and international cooperation In thlt field 
can bo tupported, and tha Inttitute't role at technical advisor 
to other governmental «gencie* can be improved. 

81-694 

Automatic   Data   Ckannd   Calibration   and   Noiae 

Identifkation 
E.E.Nesbit 
Lawrence Liverniore Lab., Livennore, CA, Shock 

Vib. Bull., U.S. Naval Res. Lab., Proc, No. 50, Pt. 2, 

pp 57-72 (Sept 1980) 5 tigs, 1 table, 2 rets 

Kay Word»: Ten facilltiet, Dynamic ten». Automated letting. 
Parameter idantiflcnlon technique, Noite tource identifica- 
tion 

81-695 

A Review of Machinery Condition Monitoring 
J.S. Mitchell 
Turbomachinery Consultant, San Juan Capistrano, 

C s   Proc.   Machinery   Vibration   Monitoring   and 

Analysis seminar, Apr Ö-10, 1980, New Orleans, LA, 

pp 151-156.4 tigs 

Sponsored by Vibration Inslitule,Clarendon Hills, IL 

Key Word»: Monitoring technique». Rotating nructurat 

A guide for ctttblithing a condition monitoring program 
for operating machinery it pretentad. Three type» of pro- 
gramt are daKrlbad in tome detail: a periodic maaturemant 
of vibration amplitude«, a contlnuou» monitoring tyttam, 
and a predictive tpectrum analytl». 

81-696 

Improving Vibration Technique« for Detecting Work- 

mauhip Defect« in Electronic Equipment 

J.W. Burl and MA. 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 Word»: Diagno»tlc techniquet. Failure datactlon, Vibra- 
tory technique». Electronic innrumentation 

The retultt of a study made to evaluate the effactlvanett of 
»Ine and random vibration tor detecting workmanthlp defect» 
in electronic equipment are detcrlbad. Tha vibration tatt 
program wat bated upon tha ute of a fattanar-cantllavar 
beam device which effectively timulated workmanship de- 
fect! that had flrtt mode retonant frequenciat between 27 
and 880 Hi. 
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81-697 
Polar Plwlting Applkaliuiu fur Kutating Marhinrry 

Ü.I . Umitly 
Ptuc. MjLtiitiL'iy Vibititiuris IV wminM, Nnv  11-l,i, 

19«U.ChorfvHill,NJ,bp|i, 1/ ligb. \diuh 
S()()iiwjti)iJ by Vibrutiun Irvitituta.Cldiundon Hills, IL 

Kay Wofili   HoUllng itructurt«. Rotor« (machine ilanwntt), 
Graphic  mathodi, Otagnottk  tachniquat. Balancing ttch 

Polar plot« ara halng uMd xvllh Increadng fraquancy to docu- 
mant and aMiit In lha IntarpratMlon ol rotating machlna 
parlormanca. Th« advantagti of polar plot« Include tht 
ability to dlttlngulth batwaan «pllt and clow-togathat «all- 
balanca raionaoca«, and tha ability to dl«tlngul«h batwaan 
•tructural, aarodynamlc, or Mlf-balancing ratonancs«. Othtr 
advantagM Includa tha ability to raad «hatt bow moda «hapat 
lor rotor dlagnottlc« and balancing purpoaa«, and tha ability 
to «how hlitorical «haft bow moda amplltuda and phaaa 
according to corralatlva panlnant paramatan. 

81498 
Routing Machinery Vibration Anaiyaa laing Polar 

Diagnma 
J.D. Halloran 

Turbocotuprussor  Div., Joy  Machinery  Co., Prüt. 

Machinery Vibration Monitoring and Analysis semi- 

nar. Apr 8-10, 1980, New Orleans, LA, pp 5b-71, 

16 figs, 6 refs 
Sponsored by Vibration Institute, Clarendon Hills, IL 

Kay Word«: Rotating «tructura«, Diagnoitic technique«, 
Graphic method«. Vibration monitoring 

Polar diagram data di«pley« for vibration analy«i« are di«- 
cuaaad from fundamental concept« to interpretation of a 
complex multiple peak ra*pon«e data «at. Characteriitlc« of 
tha polar plot for «ymmetric and atymmatrlc «yetamt, for 
forward and backward retponie« and for developing internal 
loop« ara «aparataly pratantad. The aim of tha dlKuulon i« 
to fottar the u«e and undentanding of polar diagram* a« a 
powerful and additional tool for vibration analyai«. 

I'lin,  McldillH'ly  Vlhl.lliuii Moiiltonni) und Adulybli 

wmjh.ii, A|n M-1U, I9HÜ, New (Jitoaiik, LA, pp 93-97, 

4 In)'., .i nils 

SpiKison'il by VibfüliiJii iMblituii^Ciiiii'iidon Hills, IL 

Key Wordi: Dlagno«tic technique«. Bearing«, Induction 
motor« 

A problem with high axial vibration encountered on e large 
lour-gol« Induction motor I« de«cribed. The primary cauie 
of the vibration wat bearing «upporti which were in re«o 
nenca with th« third harmonic of running «peed. A number 
of «uapect mechanical condition« are ditcutied. 

BALANCING 
(Altu tm'Nu. 697) 

81-700 

An Kxpeiitnmtil Introduction to the Development 

of a I nilied Approach to He»ible Rotor Balancing 
A.G. Parkinson, M.S. üarluw, A.J. Smalley, and R.H. 

Badcjley 

The Open Univ., Milton Kcynos, UK, Proc. Machinery 
Vibidtions IV seminar, Nov 11-13, 1980,Cherry Hill, 

NJ, 34 pp, 7 tigs, 19 tables, 13 rets 
Sponsored by Vibration Institute, Clrendon Hills, IL 

Key Word«: Rotor« (machine element«). Flexible rotor«. 
Balancing technique«. Influence coefficient method 

Several succetiful method« for balancing flexible rotating 
«haft« have been developed in recent year«. The method« can 
be divided into group« which are bated on modal charac- 
leriitici and group« which employ influence coefficient«. 
The relative merit« of thete two approache« have been the 
«ubiect of much di«cu«sion and argument - molt of it Incon- 
elutive and rather fruitleu. Thi« paper repretentt the initial 
experimental «tage of a joint project by which it I« hoped to 
retolve the apparent difference« and develop a unified ap- 
proach to «uch balancing. Balancing trial« are reported in 
much more detail than i« utual In the publi«hed literature 
in the belief that thl« information will give a u«eful in«ight 
into balancing practice. 

81-699 

Induction  Motor Bearing Support  Reaonance -  A 
Caae Hiatory 
D.E.Hasselteld 

Standaid Oil Co. of California, San Francisco, CA, 

81-701 

Flexible Rotor Balancing:   A  Review of Principle« 
and Practices 
R.S. Sharp 
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Uupt. i>l Mttcli. I tiuiu., Univ. ul Lu«»iJ», LmMh LS2 

9JI. UK, fflbuloav lull., K£(b), pfi 2\\-2\i> (Ott 

198UI 3lig», 29fu»5 

MONITORING 
(All» mm Nut. 07b, Ö/6, HttH) 

Kay Wurdi Balaoclng l*chniqu»i, Rotort (mwhln* ■)• 
mantt), Flialblt rolon 

The bttanclng of fltiilble rolod on bMrtng (upporU ll con- 
•IcJarad from fundammul md practiccl nandpolnt«. Tht 
ttlact ol unbalance, tht raltvant pant of modal analytli and 
modal balancing, Inllutnca coalllclanu and Inlluanca coaltl- 
clani balancing mathodt, tht talactlon ol balancing planai, 
maaauramentt and procedural, rviuiti obtalnablt, outitand- 
Ing dllllcultlat, and llktly davalopmanti art conndtrwt. 

81-702 

High Speed Balance Procedure 
R, thrich 

Borsig   GmbH,   Berlin, W^si   Germany, Proc. 9lh 

TurboiTiachinery Sytnp., Giis Turbine Lubs., Det 9- 

11, 1980, pp2b-31,14 tigs, 10 reis 
Sponsored by Mech. tngrg. Dopt., Texas A&M Univ. 

Kay Wordi: Balancing ttchniquet. Turbomachlntry, Rotore 
(machine elementi) 

Elastic balaiicing procedural and experimental retulu for 
turbomachIne rotort arc detcrlbed. The commonly known 
criteria of italic aid dynamic balancing no longer apply 
in thit caea. 

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 «igs, 1 table 
Sponsored by Mech. Engrg. Dept., Texas A&M Univ. 

Key Wordt: Balancing techniquti. Dynamic balancing 

Unbalance haa been found to be one of the moet common 
cauae« of machinery vibration, pretant to tome degree on 
nearly all rotating machinat. Thit paper It pretanted to 
provide eeeantlai Information needed to tolve the majority 
of balancing problemt. 

81-704 
Vibration Analyaa Applied to Airrrafl Canier Ma- 

chinery Fault DiagnoM 
M. Libby .in<l U. Luiidij.i.ttd 

PL HA   (CV),   Pugt't  Sound   Naval   Shipyard, WA, 

Proc, M.ii.liiru-ty Vibfüliun Monitorirty and Analysis 

seminar, Apr 8-1U, 1980, New Orleans, LA, pp 85- 

91,5 figs 
Sponsored by Vibration Institute,Clarendcn Hills, IL 

Key Wordt: Monitoring techniquet, Shlpi, Warihlpi, Aircraft 
carritrt. Data procetelng. Vibration lignaluret 

A Nevy program of machinery condition anatytit It being 
uied et a maintenance planning tod for Khedullng aircraft 
carrier machinery overhaul and repairs. The program it 
replacing the traditional open and Intpect of periodic over- 
haul with a program of objective analyiit for determining 
repair requirements and priorities. The development, scope 
and application of the vibration analysis program is reviewed. 
Specific attention it directed to the data procettlng tyttam 
and narrowband vibration criteria for evaluating quality of 
repair work. 

81-705 

Faihire Indication and Corrective Action for Turbo- 
ahaft Enginea 
A.D. Pisano 

Advanced Control Engineer, General Electric Co., 

Aircraft Engine Group, Lynn, MA, J. Amer. Helicop- 

ter Soc., 2b (4), pp 36-42 (Oct 1980) 10 figs 2 

tables, 4 refs 

Key Wordt: He"copttr engines. Diagnostic techniques. 
Monitoring techniques 

In order to prevent lots of power modulation capability in 
the event of a failed engine control sensor, an automatic 
In-flight failure indication and corrective action strategy is 
developed for advanced turboshaft helicopter appllcationi. 
It provldat for both the detection of a failed senior and the 
generation of the best estimate of the failed signal which 
can then be used to provide continuity of stable engine 
control. 
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81-706 

A Slniclural Dalabaar fur Mtdtut* Plalfuim» 
ii. M.I||I-J|.KI IIIKJ K.MfllltHjwi 

A.S. Ht'fcjfiii Mi'k.iniskc Vuik(|u<it>(, BufUun, Nurway, 

CiJinimturi Slruc., j^ (4), |>|< 02'J-0:W (OH  1900) 
4    (js. 4ffts 

r «y   Wordi:   Olllltoni   nructunt,  Moiillunng  WChntquM, 
► inlta tlemml tvchnuiu«, Computar-oldm) tachnlquM 

K»¥ Wortli AHunnMini, BhaMi (n «chin« «Iwtianiil, Graphic 
mathodt 

A graiihtcal ihatl atlgnnianl calculator Ii daKiilwd »vti'ch 
ploli ravarw Indicator raadlngi from two roialituj unlti, 
■nablinu lha dalarmlnallon ol %htm changat and/or lataral 
movai, and a qutck and accurata allgnmanl batwaan tha 
two unlli. 

A lyttamatlc UM ol tha llnlio alamanl malhod along with 
•ut>«tructu't tachnlqua« to provlda tha itructural anglnaan 
ratpontlbla for datlgn or malntananca of platformi with 
•trau cualllcitnu for fa*t and aaay analytical monitoring 
of ttrvtMt at loidi and nruclural datalli ara changad I« 
daacrlbad. Tha databaia I« atubllihad and accataad through 
a ipaclal computer program. Tha papar focuM* on tha 
practical uia ol a databat» for a typical Condaap platlotm 
In tha North Saa. 

ANALYSIS AND DESIGN 

ANALYTICAL METHODS 

81707 
Failure Aiulyw and Repair Technique« for Turbo- 
machinery Gean 
T.C. Glew 
Präger, Inc., Gear und Machine Products. New Or- 
leans,  LA, Pruc.  9th   Turboriiachinery Syrup., Gas 

Turbine Labs,, Dec 9-11, 1980, pp 11-23, 9 (igs, 1 

table, 4 refs 

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

Kay Wordi: Turbomachinary, Qaan, Failura analytis. Moni- 
toring tachnlqua« 

Tha UM of gaara In turbomachinary applicatloni It covarad. 
Contantt of tha Amarlcan Gaar Manufacturer« Aaaociatlon 
and Amarlcan Patrolaum Inttltuta «tandardt are raviawad. 
Whan gaar« fall or ara damagad, varlou« provan repair tach- 
nlqua« ara available. ThaM method» can «ava much down- 
time and through tha reuM of »alvageabla parti, tubatantial 
coat taving« can be raalitad. 

81708 
The Graphical Shaft Alignment Calculator 
J.D. Piotrowski 

Proc. Machinery Vibration Monitoring and Analysis 

seminar, Apr 8-10, 1980, New Orleans, LA, pp 117- 

125,28 figs, 3 refs 

Sponsored by Vibration Institute, C'arendon Hills, IL 

81-70« 

On the Kffirient Time Integration of Syitema of 

Second-Order Equaliona Ariaing in Structural Dy- 
namics 
W.H.t might 

Dept. of Computer Science, Univ. of Toronto, Toron- 

to, Canada, Intl. J. Nurner. Methods Lngr., 16, pp 

13-18 (Oct 1980) 3 tables, 14 refs 

Key Wordt: Boundary value problem». Dynamic 
»tructural analyti» 

Fixed ttaptiia low-order method« ara the mo»t widely utad 
technique for tolving tha «acond-ordar initial value problem» 
that ariM in »tructural dynamic«. The »pecial »tability diffi- 
culty that ari»e» with thi» clau of problem i» detcribed and 
an outline «howing how variable »taptiza technique« can cope 
with thi« difficulty and ra«ult in efficient numerical method« 
I« given. 

81-710 

Vibration! of Point Loaded Syaton« with Coupling 

between Different Wave Typea • Part I (Schwingungen 

punktweiae bdaateter Syateme unter Benickaichti- 

gung der Kopplung verachiedener Wellenarten • Teil I) 
F.Pesko 

Institut f. Technische Akustik der TU Berlin, Acus- 

tica, 45 (4), pp 209-217 (Aug 1980) 3 figs, 27 refs 
(In Gorman) 

Kay Word«: Eigenvalue problem«, Point »ource excitation. 
Beam» 
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Th« tyMwii of paniil, non^omoginMui dlfttmnil«! »qua- 
Horn ol iht Unt oiiiti dMcrlbtng • mwhanleal lyiiam Mitt) 
3 /> varlAtM can bt dtflvtd by contldaring ih« continuity 
o( th* /• kinematic vMiibln and Ilia tqulllbflum ol th» « 
dynamic varlabla« (or aaeh voluma atamant. Such lyiitmi 
ara iolvad «vltti MWII-known mathodt by raduclng tham to 
on» 3nd onlar dlttarantlal aquation. Thl» raductlon It not 
poMlbla II that« axliu a coupling batwaan tha diftarant 
»yava typa«, a«, lor a vibrating baam carrying accantrlc 
maMM. Applying th» wall-known tHaory ol lyttamiol llnaar 
dlllarantlal «quatloni ol tha lirtt onlar with conitant coalll- 
ciantt, tulutlom lor aquations with varlabla coalllctanu ara 
darlvad by analytical maani. In ihlt papar tha thaory It utad 
to calculata tha alganvaluat ol a point loadad baam ol llnlta 
langth. 

I'.ilu Alin Ho%, L.il'., Ln. MH<-(( Miullu» ami S'1«* 

Co., UK.., Hulo Allu, CA, Hept. Nu. LMSC/U7/Ü03/, 

46()()(Jufw 1ÜU0) 

AIJ-A0Ö7 42;i/0 

Kay Wort)» Computer programt, Dynamic ttructural analytll 

This papar It a utar't gulda lor tha ttand-alona «xpllclt 
dlract lima Intagratlon packaga STINT/CO for tuuctural 
dynamic» analytll. STINT/CO utat an automatic varlabla 
lima Incramant cantral dlllaranca mathod. Tha purpota, 
lunctlon, HmUailon», and utaga ol tha packaga ara datcrlbad. 

MODELING TECHNIQUES 
(Su-No». b0b,bb4) 

PARAMETER IDENTIFICATION 
(Alto te« Not. 534,6/9) 

81-711 
Some   Aapecta  of Kecunive Parameter Katimaliun 
V. Solo 

Mathematics Res. Ctr., Univ. o( Wisconsin, Madison, 

Wl b3706, Intl. J. Control, 32 (3), pp395-410 (Sept 

1980) 29 rets 

Kay Word»: Parameter idtntlllcation technique, Stochatlic 
proea«M 

A unified view of the nature of tha recurtlva, ttochattic 
approximation and modal reference methodt lor animating 
tha parameter! ol a lumped model ol a dynamic tyttam I» 
devalopad. It it thown how. by »aquantlal minimisation ol 
an average prediction error. It It pottibia to conttruct recur- 
tlva algorithm» for almott any lumped parametric model. 
For a general i:laat of recuniont an informal analytit of 
convergence it given by contiderlng the firtt order moment 
behavior of the recurtion. 

COMPUTER PROGRAMS 

81-712 
STINT/CD: A SUnd-Alone Explicit Time Integration 

Package for Structural Dynamica Analyaa 
P.G. Underwood and K.C. Park 

81-713 

laer'i Manual for NKMKSIS and PLMODE 
R. Gonzalez and S.C. Payne 

Appl. Res. Labs,, Texas Univ, at Austin, TX, Rept. 

Nü.ARL-TM-80.6, 132 pp (May 1. 1980) 
AD-A087 254/9 

Kay Word»: Computer programt, Elattic wavet. Wave propa- 
gation 

The normal mode model, NEMESIS, wet detlgned and Imple- 
mented to aid In tha Invettlgation ol low frequency, range 
invariant, acouttic propagation effactt. NEMESIS compute» 
the eigenvalue« and normal mode» of the depth taparatad 
acouttic wave aquation. Group velocittet end modal attenu- 
ation term» ara al»o computed. Propagation loaa and velocity 
potential lor a »ourca and receiver at a given range can be 
calculated from thete quantltlat. A computer model, PL- 
MODE, wet detlgned to perform thete computation», and the 
computer coda for both NEMESIS and PLMOOE wet pre- 
pared for export to other retearch laboratoriet. Thl» report 
It detlgned to accompany thi» toftwara and to attltt partont 
who with to uta It. The contents include detcriptlont of the 
modeled environment, the Input data and their format, 
and the output produced by the modelt. 

81-714 
Steady, Oacillatory, and Unateady Subaonic Aero- 

dynamica, Production Version 1.1 (Souaaa-P 1.1) 

Vohime 2: Uaer/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) 

N 80-29253 

Key Word»: Computer programt. Aerodynamic loed». Air- 
craft 
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A uwr/progrtmnMf manuii tor Ihi cwnputtr program 
SOUStA-P 1.1 I* pnwrtMd. The program It dMtgntd to 
provk* Kcurm« wd tttlctant «valuMlon of fuady and 
unttaady load* on alrcratt having afbltrary ihtiMn and mo- 
tion!, Including itructural datormatlont. 

Olagnoitlc and ramadlal mathod» concarnlng rotordynamlc 
Innablllty problamt In high padormanc« turtMtnachlnary 
art dlKUMad. Innabllllla« dua to Mat forca« and work-fluid 
forca« art Idantlfltd along with thota Inducad by rotor 
batrlng lyitami, Savaral mathod« of rotordynamlc control 
art datcrlbad Including actlva faadback mathod, tht UM of 
alMtomatrlc alamanu, and tha UM of hydrodyntmlc journal 
baarlngi and tupporti. 

81.715 
lacreawd  KaM Tramit Vehide CraAwuHkineas in 

Head-on   Coünoni   Volume  IV.   IITRAIN   Uwr'a 

Manual 
E.E. Hahn 

IIT Rui. lost., Chicago, IL, Rf|>l. No. UMIA-MA- 

002,J-00-4, 233 pp (June 1980) 

PB80 20b73b 

Kay Word«: Computar program!, Crathworthlnatt, Collltlon 
tin -■";.. i,allroad). Railroad traint,Simulation 

A ipaclfk goal of witty ii to raduca tha numbar of Iniurla« 
that may ratult from tha colllilon of tiwo train!. A computar 
coda tor tha Mnulatad craih of two rallcar contltu It da- 
tcrlbad. Tha coda It c«ptf>la of tlmulatlng tha machanlct of 
haad-on Impact of two contlto on ttralght lavat track. Tha 
utar can modal tha Individual car componantt or cart in M 

complax or a* tlmplt a mannar M It warranted by tha timu- 
latlon ratulo datlrad. 

TUTORIALSAND REVIEWS 

81-717 
Slale-of-Uie-Art Lilerature Review of Water llanuner 
J.C. Wutkins and R A. Borry 

lU.iho Ndliunül  Enyrg,  Lab.,  Iddhu  Falls,   lit) pp 

(Apr 1979) 
RL-A-79-044 

Kay Wordt; Water hammer. Computer prosrom», Hn^lawt 

A •tait-oUht-an review of literature pertinent to fold 
trantiantt (water hammer) wet undertaken, A iccntfrlo of 
variout fluid tramitn» it preMnted, followed by a review of 
rtwtrch and tatting of variout phenomena which affect the 
tavarity of tha trantient. Numerical ümulation tachniquM 
of Mich tran!lant! at well at numeroui computer code! which 
could be applied to tueh trantients. are dltcuttad. 

GENERAL TOPICS CRITERIA, STANDARDS. AND 
SPECIFICATIONS 

CONFERENCE PROCEEDINGS 

81-716 
Kotordynamic Instability Problems in High-Perfor- 

mance Turbutnachineiy 
NASA Lewis Res. Ctr., Cleveland, OH, Conf. held at 
College  Station, May   12-14,  1980, sponsored by 

Texas A&M Univ., Louisville Univ. and AROD, Rept. 

Mo. NASA-CP-2133,463 pp (1980) 

N80-29706 

Key Wordt: Olagnottlc tachnlquet. Retort (machine ele- 
ments). Rotor bearing tyttamt. Stall (ttoppert). Fluid- 
induced excitation, Proceeding! 

81-718 

Marhinery Vibration Measurement 

ANSI Standard-ANSI S2,17-1980 

Kay Wordt: Standard« and codat. Vibration maaturamtnt. 
Machinery vibration, Oiagnottic tachnlquet. Monitoring 
tachnlquet 

A new ttandard on tachnlquet for machinery vibration 
meaturamant, ANSI 83.17-1980 (ASA 34-1980) conuint 
detcriptlont of tachnlquet for measuring all machinery 
vibratlont except tortional. It It applicablt to the manufK- 
tura and repair of machinery at wall at to utart of machinery 
Intaraitad In measuring Vibration«. Measuring equipment, 
measuring procaduret, and calibration related to tht mea- 
turamant of mschlnery vibration are dttcribed. All com- 
monly accepted measuring quantitiat are Included: dltpiaca- 
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mtflt, valucliy, aod McalarMlon ANSI 12.17-1980 !• ■ppll- 
Mbl* to macMctM having rigid or Htkibl« tuundatloni and lo 
machlnM having rigid or tlailbl* rotor«. 

81719 
Mylha and Sacred (UIWI in the Knvirunmrnlal Sei- 

H.J, Caruso, foch. oditor 

J. Lnvifunnit'dtiil Sti., 23 (ö), pp 21-24 (Nov/Dw 

19Ö0) 12 ruts 

Kay Wordt: Tatting tachnlquM, Standards and coda* 

Tha author irguM agalmt tha lacrotanct itatui o» itandard- 
liatlon, Mhlch tomatlma* lacki Klantltlc batlt. A« aaampia«, 
ha quattloni tht «vlidom of rttalnlng tha 71 C a* tha numbar 
lor high tamparatura tatting, tha aMactlvanau of orthogonal 
axil tatting In ihock and vibration, tha 2000 Hi uppar limit 
for I Mdband vibration tattt, and tha raqulramant of a IR^g, 
lint thoek tatt In a dynamic qualification tatt program. 
Ha hopat that a dlract Involvamant of protaulonal toclatlat 
tuch at tha IE8, IEEE, AIA, and EIA In writing and ravlawring 
kay ttandardt will Improva tha tltuatlon. 
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