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Abstract: In order to obtain the design and evaluation methods of positioning precision of curvic coupling,
the positioning mechanism of curvic coupling was theoretically studied. The elastically averaged positioning meth-
od and its positioning principle adopted by curvic coupling were expounded. Common misunderstandings in struc-
ture design by elastically averaged positioning were analyzed, and the key influencing factors were pointed out.
Through the force analysis of curvic coupling, the mechanism of structural parameters of tooth surface effect on
concentric positioning were revealed, the necessary conditions for centering requirements were pointed out, and
the statically indeterminate model derived from curvic coupling was constructed according to its structure charac-
teristics. By using balance equations of the statically indeterminate model and deformation compatibility condi-
tion, the coaxial and concentric deviation calculation methods of curvic coupling were derived, and the calcula-
tion examples of the location deviation were given. The results show that assembly force and elastic compensation
are the key factors of elastically averaged positioning. Positioning structures should ensure that contact surfaces
can produce effective elastic compensation under the action of assembly force; the axial deviation and concentric
deviation of the coupling are affected by the stiffness of the single tooth, and the change rate of axial deviation
gradually increased with the increase of the number of adjacent teeth.
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Fig. 2 Elastically averaged couplings
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(a) Deform by misalignment

(b) Weakened deformation
Fig. 3 Elastically averaged couplings with weakened struc-
tures
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Fig. 4 Curvic coupling testing method!
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Fig. 5 Reaction force of concave tooth
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Fig. 6 Local coordinates of a concave tooth
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Table 1 Changing process of contact status

Type Original Final
1 Near contact Sliding or sticking
2 Far open Near contact
3 Far open Sliding or sticking
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Fig. 8 Statically indeterminate structure
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Fig. 9 Coordinates of center of stiffness
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Fig. 10 Influence of weakened structures
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