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T he aim or this projN t Willi to find" simple , pract ical " nil sufficiently accu rate

me-thod for findilll{the natu ra l freq ut'nc~ of" pro pl'llt'r shdt lU\!i("mbly. T ile-need for

s uch method s is ft'll a t thl"N rly design sta£C$when suffieient da ta about the syst em

is net avallable an d the nt"C"d to rest rict the cost of analysis is ofi lllPOrlancc. Due to

t hese fact s it iii clear t hat th e merhods h"liM 011 the di5cf('lizatioll of rhc conueun m,

which can es timate the uatural Ieequcneics accurately may not he edvis ahlc 10 go

in fo r in the init ial lilages,

III the class of ap proximat e method s, to which thi.'\work 1Jl'long.'\, inv('sti~at ions

done so far have Cf111II']y modelled the propellrr . which was avoided in the present

work. The propeller was consider ed to be a Rexil.l(' rotor mounted wlth I>\adf>ll .

To solve the problem ani\ lysis was carr ied 0 111 ill three par h . f irst the blade

was stud ied for the nat ural freqllenci l'!i. mode llhapn, stat ic deflect io ns ancl the

slead}' state st resses. T he blade was assu med to he a can t ii<'\'er and thl;' res ults were

cross-checked by a prdimilla ry finite l'k m('nt analYliili using beam 1'I('IIIf'nts. T he

UlSumption was found to b...qui te-valid after doing ti ,e fini te clement ana lysis lIliing

3·n Iscparamerri c 20 noded clcm(,llts . for t ill.'airrotl blad l' effects 01 rot at ion. dl('a r

de flectjon, ro tary inert ia. pitch sett ing angle W('~ ta ken into considera t ion. Second

the sha rt-rot or sys tem wall st ndiccl and l ile eq uation for t ile r ren eveese vlbra tions

was derived in the com plex plane which was solved for the na tural Ireqncucics,

Effects of fo rward and reve rse whir l, hxed and simply sllllporl('(1 fo rwa rd bea ring

end conclitions, tailllha ft length varia tion, rot ary illl'rli., and shea r doflocrion were

invest iga ted . Lastly the na tural frequencies of ti ll" blades lind the sha n-r otor syste m

were ccupl. d to glve the r('s ulta nt nat ural frequency or t he prope ller sha ft ass('mhly.

The hydrodynamic eff('ct has bl'C1I taken into considera tion by incorporal ing the

added mass ('ffecta for the pro peller. 1' \\'0 a pproxlmarjons for the nat llral frCtII:('ncy



o f t he assem bly were ar rived at , the zeroth orde r and the Ilrst orde r. The true value

of the frequency is su pposed \.0 lie in between the two limits . Erlectsdue to change

in the numb er of blades, blad e geometry and the shaft parameters on the prope ller

s haft asse mbly were checked for. Agreement between the results obt ained from the

present work and with those available in the literature was found to he excellent ,

Fi nite element analysts comparisons also were very satis factory.
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