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Abstract. A comprehensive error measurement plan was designed based on the structure and characters of the
kinematic chain for a 5-axis turning-milling combine machine system to compensate errors. The measurement
tests include two parts: the volumetric error between turning main spindle frame and milling spindle and the
thermal error of turning main spindle. As the plan combined the tool and the working piece to be a complete
kinematic chain,the problem of the turning main spindle chain error effect which was not considered in the
single space measurement was solved. The comprehensive error compensation model of geometrical errors and
thermal errors were also set up based on artificial neural network algorithm and then the volumetric error was
compensated after measurement in body diagonals along three axes. The experiments show that the volumetric
errors of four body diagonals are obviously decreased with the values {from 15. 24 pm to 50. 83 pm after com-
pensation and the compensation effects have been improved from 39. 10% to 78.06%. The method improves
volumetric error compensation accuracy.
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