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Precision is one of the most critical indices of a precise product. Grouped random assembly (G
RA) has been proposed to achieve higher precision for batch production[]. GRA is a method that di
vides components, with tolerance sorted, into serval groups. Components in each group are then ran
domly assembled with other components in corresponding group so that higher precision can be achi
eved. While current GRA deals with one-dimensional dimensional chain, this paper investigates optim
al grouping, in terms of best three-dimensional (3D) precision, for assembly of multiple componets.
As there are many combinations of matching groups in GRA, we started with minimum groups of co
mponents, whose dimensions were sorted. Allocation of matching groups of different components are t
hen optimized by the Genetic Algorithm (GA). If the resultant precision is not satisfied, groups of p
arts are further increased to improve the resultant precision. The illustrated assembly example of a
dual-axis rotary table, with 100 components for each part, showed that 3D errors can be reduced fr
om 19.4% to 51.9%, compared with that assembled without grouping, by four-group GRA. The corres
ponding yield rate t h us imcreases from 77% t o
94% without rework. The yield rate can be further increased to 100% with 20-group GRA. The merit of this ap
proach is to achieve high 3D precision for multiple part assembly without modification or rework of componets.
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