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ABSTRACT

This study is concerned with the development of a
suitable structural synthesis proecdure for mechanical
conponents under stress and its application to a few problems,
The emphasis is mainly on the optinum design of shapes of
the mechanical components, the objective being a better
performance without violating constraints on stress, dcflection
and other design requircments, The goometries of such
structurcs arc very complicatéa and hence simple closed forn
solutions arc not possible for stress analysis. Finite clement
nethod is considered to be ideally suited on account of its
versatality in handling arbitrary boundary conditions,
accuracy when uscd with superior clonents and adaptability
for diffcrent problense

In the shepe optimization of the continua the nwiber
of design variables is usuallj'small but che number of constraints
is large. The computing time required for cach stress analysis
is largec. For such cases sequential linear progranning is
suited welle. Three improvenents are suggested in the convens-
tional move limit mcethod of sequential lincar programilinge
The cfficiency of the inproved nethod is denonstrated in
context of six test problense

b gencral purposc optimization prograir SLPF is
developel for the optimunm shape design of nechanical conponents
undicr stresse IFor stress analysis quadratic isoparanctric

clouents are used and for optinization inproved move lindit



iv
nethod of sequential linear programning is used. The stress
derivatives are assenbled by an efficient methods The
progran SLPF consists of a main progrean, 21 standard subroutines
and six problen dependent subrountines, Pive problen dependent
subroutines are very snall and need very little cffort fron
the uscre

This progran has been uscd to investigate optinun

shapes of the following five mechanical conmponents (i) Fillets
in flat and round tension bars (ii) Shoulder fillets in tension
bars and Teheads; (iii) €ross section of rotating disk
(iv) Flanged anl flued cxpansion joints and (v) Transition
profile of a spherical pressure vessel and nozzlec junction.
In last two problens multiple.loadings are conéiderod. In
cach problen the mathenatical formulation, finite clement
idealization and progress of optinization arc explained;
For cach problem, studics have been conducted by varying certain
design perauncters and the results arc presented in detail.
Duc to limitations on conputing time no attenpt is nede to
preparc couplete design charts. The capability of the
prograil to handle various problens is cleérly dernonstratcede

Useful design curves arc given for cach problenle

The effioiency-of the improved nethod is conparcd
with conventional method in the context of the structural
vroblense &ll the three suggestéd - improvenents are found
to be very yseful in structural problens and they have made

the niethod more efficient and reliables
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