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Structural Characteristic Analysis of a Centerless Grinding Machine with Concrete Bed

Seok-ll Kim" and Ha-Kyoung Seong {Hankuk Aviation Univ.)

ABSTRACT

This paper presents the structural characteristic analysis of a centerless grinding machine with concrete bed. The
centerless grinding machine is composed of grinding wheel head, regulating wheel head, concrete bed, wheel dresser
and so on. Especially, the concrete bed is introduced to improve the static, dynamic and thermal characteristics of the
centerless grinding machine. The structural analysis model of centerless grinding machine is constructed by the finite
element method, and the structural characteristics in the design stage are estimated based on the structural
deformation and harmonic response under the various testing conditions related to gravity force and directional forces.
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Fig. 1 Centerless grinding machine
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Fig. 3 Modal testing equipments

Table 1 Modal parameters of concrete beam

Mode Natural frequency Damping ratio
Ist 145.3Hz 0.0223
2nd 402.1Hz 0.0163
3rd 782.6Hz 0.0176
4th 1277.0Hz 0.0158

Fitting Data
Measured Data
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Fig. 4 Compliance of concrete beam
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Fig. 5 FEM model of centerless grinding machine

Table 2 Node and elements of FEM model

Node number 71,675

Shell element (shell63) 9,409

Element Solid element (Solid95) 18,668
number Matrix element (Matrix27) 86
Summation of elements 28,163

Table 3 Material properties of FEM model

Cast iron Young's modulus 90GPa
(GC30) Density 7,300kg/m’
Poisson's ratio 0.25
Young's modulus 200GPa
Steel - 3
(SS400) Density 7,850kg/m
Poisson's ratio 0.32
Young's modulus 27GPa
H 3
Concrete .Den:mty . 2,320kg/my
Poisson's ratio 0.15
Material damping factor 0.00005
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g. 6 Structural deformation of grinding machine
(Gravity force)

Table 4 Structural characteristics of grinding machine

Maximum | Maximum Maximum

displacemen| deflection stress
298m 265¢m 52.5MPa Gravity

(R/W rear) | (R/W rear) | (Bed support) force

Comment

.517E-08
«103E-07
. 155E-07
.207E-07
< 258E-07
. 310E-07
- 362E-07
-413E-07
+465E-07

LR | |

Fig. 7 Structural deformation of grinding machine
(Horizontal force : IN)
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Fig. 8 Structural deformation of grinding machine
(Vertical force : IN)
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Fig. 10 Harmonic response in longitudinal direction
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