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' EFFICIENT NUMERICAL METHOD FOR ANALYSIS
OF TRANSMISSIONS SHAFTS

" In this paper is presented one very practical approach.te calculate critical angular velocity () of
the sfaft. -We used Finite Element Method (FEM) to find deflection line of a shaft and than
Rayleigh’s formula to calculate w.

This method is simplier than usully used in FEM, Subspace Iteration Method or Determinant Search
Method, for example. It is very ease for use, too.

On the base of FEM is maked the software, which enables to solve any engineering design of the
shaft. This is illustrated with a few numerical examples.

Linear mﬁiess matrix element of straight beam (circular or annual cms.r-secuon) is used. Element
_has six degrees of feedom. It is possible to find deflections for any configuration of the shafar
connected with joints which satisfie prescribed boundary conditions.
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EFH(ASNA NUMERICKA METODA ZA ODREDIVANJE
g KRITICNOG BROJA OBRTAJA VRATILA

U radu je :znet praknc‘fan pristup raunanja_ kriticnih brzina vratila. za nalaZenje elastitne linije
- wratila pod dejstvom sopstvene tefine, koristi se Metod Konaénih Elemenata, MKE, a zanm za
- nalaZenje kriti¢ne ugaone brzine Relejeva formula.

Qvaj metod ima prednosti u odnosu na iterativne metode mehanike kontinuuma, koje se najéesée
nalaze u softverskim paketima. Metod je izuzetno jednostavan i za inZenjere koji nemaju nikakvih
znanja iz mehanike kontinuuma, a istovremeno je dovoljno tadan za njihove proracune.

Na bazi MKE je uraden softver koji omoguéava reSavanje najrazlicitijih konstruktivnih izvodenja
vratila, §to je ilustrovano vecim brojem primera. Linearnom matricom krutosti elementa prave grede
kruZnog i prstenastog preseka je obuhvacen najopstiji slutaj deformacija u prostoru.. Moguée je
izralunavanje prostornih pomeranja za proizvoljnu konfiguraciju vife vratila, spo;md: zglobovima.
Pri tome je moguce zadati razlitite granitne uslove.

Kljuéne reci: metod konacnih demara, prava greda, kritiéna uguona bam
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