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Abstract

Abstract

Since the implementation of modern cutting technology, high efficiency and high
precision indexable inserts is in demand increasingly. Enhaced by superhard meterial,
indexable inserts usually enganed periphery Grinder for the machining of its key parts.
Indexable edge grinding machine reduces the machining error by the synthetic
movement of three rotating shafts and two translational axes. The geometric error and
thermal error of spindle are the main components of machine error.

In order to improve indexable blade manufacturing technologyand, the project
group developed a five axis NC grinding machine for indexable inserts around
2MZK7150 independently. Focus on five axis geometric error and indexable blade
grinding machine spindle thermal error analysis research, the mainly work and
findings of the paper is presented as follow:

1. Based on the theory of multi-body system, machine tool low order body
topology array is established; through coordinate transformation to describe the
deviation between ideal and actual machining trajectory; the geometric error modeling
of the indexable blade grinding machine is also listed. Then, the geometric errors of
machine tools are identified and measured to determine the unknown quantities in the
error model; the errors error compensation method is also presented

2. This paper analyzes the working principle of each module of the spindle
system to determines the position of the heat source and studies the thermal
characteristics of the system. Analyze the heat transfer modes between the modules
and the environment. Based on the theory of thermal stress and thermoelasticity, the
principle of thermal deformation of the spindle system is described

3. Simplify the three-dimensional model of the spindle box, implement the
different parts of the different density mapping grid. Investigates the thermal steady
state simulation; simulation boundary conditions and temperature field distribution
are revised by comparation of simulation values and actual experimental values of the
sampling points. Restricted the acquired temperature field distribution to the finite
element structures, the thermal deformation of the model can be achieved. The spindle

box thermal deformation compensation method is also proposed.
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4. Empirical Mode Decomposition (EMD) are employed to preprocess the
sampled data of temperature and thermal error of the spindle data in the actual
experiment; correlation analysis of temperature acquisition and spindle thermal error
is presented to find the most influenced parts; four highest temperature acquisition
point is used to predict the thermal error of the spindle. Based on the Support Vector
Machine (SVM), the regression prediction model and the time series model of the
spindle thermal error are established respectively. By calculating the weight
coefficients of the two models, the prediction model of the thermal error of the

spindle is established. The experimental results show that the mean square error of the

prediction model is 2.05x107° .

Keywords: Indexble Insert Periphery Grinding Machine; geometric error; spindle

thermal error
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