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ABSTRACT

The paper presents the Surface Constructor (SC) 3D kinematical modelling and simulation program intended for development of new types of complex contacting kinematical surfaces, especially gear surfaces. In the first part of the paper the importance of this area is introduced by references. In the followings the original and innovative theory of the author, the Reaching Model is summarised as the foundation of the developed SC computer program. The third part overviews the structure and the main parts of the application and discusses the task of the three structural levels: the symbolic level, the numerical level and the visualisation level. The fourth part presents the capabilities of the program in automatic composition of transformation matrices, in visualisation of situations of local and global undercuts, displaying space of speed and acceleration, showing motion paths, curvature values and contact patterns, moreover animating instantaneous screw axes in the space. The fifth part gives example tasks solved by the program: calculating ZTA type worm gear members, determining the cut by a conical hob surface of spiroid crown gear, calculation of the grinding wheel for exact grinding of a spiroid worm [2] and modelling a double-modified ZTA type worm gearing, see Figure 1 and the analysis of finishing it by grinding.  The last two examples prove the power of using an intermediary generating surface for enveloping the gear surfaces: the first presents the well-known hypoid bevel gearing generated by a cone surface and the last example introduces an innovative new worm gearing type having localised bearing pattern without transmission error thanks to the used intermediary theoretical generating surface. All the examples are presented by figures to prove the versatility of SC.
The freedom in modelling surfaces and kinematical relations in SC comes from the use of symbolic algebraic computations performed automatically for matrix-vector, matrix-matrix multiplications, for calculation of inverse symbolic transformation matrices [1]. Due to the symbolic calculation SC models the kinematical modelling process itself.
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Figure 1 Modelling the double-modified worm gearing in SC
[1] Dudás, L.: Symbolic Algebraic Computation as a Way for Modelling Kinematical Tasks Themselves   Publ. Univ. of Miskolc, Series C, Production Systems and Information Engineering, Miskolc,  Vol.1. (2003) pp. 125-133.

[2] Dudás, L.: Possibilities of Exact Grinding of Conical and Globoid Worms,   International Review of Mechanical Engineering (I.R.E.M.E.), ISSN 1970-8734 Vol. 1 n. 3  May 2007   pp. 200-207.

