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The objective of this research is to investigate the gpplicability of graph grammars for the
dructure synthess of mechanisms. Much of current mechanism design is based on a
systematic method popularized by Freudenstein and Tsa (among others). Since it rdies
on dgorithmic abdractions of graph theoretic principles, a gragph grammar is a more
natura expression for the method. For example, one assumption of the agebraic method
is that the graph representation of mechaniams involves only planar closed loop graphs
with no pardld edges the sart graph for our grammar is the (3, 3) graph which is the
amplest grgph satidfying these conditions. Subsequent gpplication of our grammar rules
preserve these requirements. The grammar rules add additiond vertices and loops to
obtain desred dructurd requirements. An important chdlenge to any graph-based
gynthess method is to efficently identify and diminate isomorphic grgphs A grammar
adgptation of an exiding linear time agorithm for the detection of isomorphism is dso
presented in this thess. The mechanism grammar coupled with the isomorphism
detection grammar have the potentia to produce mechanism atlases of high order; a task
esentidd to but difficult for current desgn methods A specidized grammar for the
dructure synthesis of Epicydic Gear Trans is dso presented in this thess. A vdid graph
granma for dructure synthess of mechanians enables the eventud automation of

generd atlas congtruction and atlas congtruction for speciaized mechanism classes.



