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3-D Form Generation Mechanism in the Centerless Grinding Process (1)
- Infeed Grinding -

K. Kim *,

C.N. Chu **

ABSTRACT

A mathematical model for investigating the form generation mechanism in the centerless infeed grinding
process is described. For 3-D modeling of form generation, contact points are assumed to be on least
squares contact lines at the grinding wheel, regulating wheel, and work-rest blade. Using force and deflec-
tion analysis, the validity of this assumption is shown. Based on the 2-D simulation model developed in
the previous work and the least squares contact line assumption, a 3-D model is presented. To validate
this model, simulation results were compared with the experimental works. The experiments and computer
simulations were carried out using three types of cylindrical workpiece shapes with varying flat length. The

experimental results agree well with the simulation. It can be seen that the effect of flat end propagated to

the opposite end through workpiece reorientation.
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Fig. 1 Centerless grinding geometry.
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Fig. 3 The changes of forces according to the change of K.
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Fig. 4 Diagram of the elastic compression at contact point of
cylindrical hodies.®
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Table 1. Grinding condition.

Grinding machine Cincinnati CINCO 15

Grinding Wheel 97A 80J6 VFM
@ 542.7 x 101.6 x 304.8 mm hole
Regulating Wheel AS0R2

2 302.2 x 101.6 x 127.0 mm hole

Work-rest blade Sintered Carbide ( y=60°)

Center Height Angle (8) 0°, 2°, 4°, 6°, 8°, 10°.

R.W. speed 30 rpm
G.W. speed 1200 rpm
Dressing traverse rate 80 um/rev
Infeed Rate 1.1 pm/rev.
No. of Infeed Rev. 42 rev.
No. of Spark-out Rev. 39 rev.
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Fig. 6 Dimensions of specimen.
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(b) Specimen type:12, f=4"
Fig. 7 Experiment result.
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Set Initial Data

Surface data : 1(6,0,2), Total No. of Rot. : N,

Error bound : &, True depth of cut step size : AL,
Interference check range : 2K, Total No. of Layers : Z
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Fig. 8 3-D infeed simulation flow chart.
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(a) Specimen type: 12,8 =4°

(b) Specimen type: 13, 8=4°

Fig. 9 Simulation result.
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