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Abstract

Abstract

The grinding technology is one of the most important technologies in the
advanced manufacturing fields, and it is as well the most effective and widely used
basic technology in the precision machining and the ultra-precision machining fields
in the modern mechanical manufacturing. The grinding process is a typical complex
mechanical problem, which includes high nonlinearity and thermo-mechanical
problems, because of this, there are many problems which are difficult to be
explained in theory. With the development of computer and numerical calculation
technology, using FEM to simulate the cutting process has been achieved and
developed in recent years. The main purposes of FEM are to simulate and analyze
the physical phenomena during the grinding process. And then according to the
results of simulation and analysis, the physical quantities such as stress, strain,
temperature and strain rate etc in the grinding process can be visualized. On the
basis of FEM, the paper established the models of single-particle and virtual
grinding wheel to research the grinding force, grinding temperature, wear and stress
of the grinding wheel.

The main contents of the paper are shown as follows:

1. The finite element model of single-particle was established which included
geometric mode of particle and workpiece, constitutive material model of workpiece,
etc. Through the FEM, the paper studied the effects of particle granularity and
grinding parameters on grinding force, grinding temperature and abrasive wear.

2. The paper proposed a method of virtual grid to build the virtual grinding
wheel to avoid overlapping among grains. The grain density of grinding wheel was
measured by the VHX-600E to measure grain density, and the grains were simplified
into a cube. Based on virtual grinding wheel, the finite element model of virtual
grinding process was established to study the residual stress distribution and
deformation of workpiece.

3. The grinding force was predicted based on simulation of grain distribution
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and virtual grinding process. The number of the total Grain and effective grain were
calculated based on wheel-workpiece contact length, grinding width, contact area
and grain density. The predict force is a resultant force of single-particle.

4. An orthogonal and single factor grinding experiment was designed to check
the rightness of the research in the grinding machine tool (2MZK7150). Furthermore,
the effects of coolant and grinding parameters to grinding force were found. From
the test, the predicted force met the test result, which proved that the result was

consistent.

Keywords: Finite element simulation; Cemented carbide; Face grinding; Grinding

force; Grinding temperature
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