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Design and Performance Evaluation of a Spindle System for Centerless
Grinding Machine

Chun Hong Park*, Joo Ho Hwang, Soon Joo Cho™" and Chang Rae Cho™

ABSTRACT

Design and performance evaluation of a spindle system which was composed of a grinding spindle and a regulating
spindle for the centerless grinding of ferrule were performed in this paper. Layout and details of spindle system were
designed and hydrostatic bearings for spindles were also designed. Prototype of spindle system was developed and its
availabilities to machine the ferrule were discussed using the experimental results on the spindle stiffness of each spindle,
loop stiffness, rotational accuracy and thermal characteristics. Loop stiffness of the spindle system was 130 N/um, which
was enough to machine the ferrule. Rotational accuracies of each spindle were about 0.2 um at the primary speed of
2,300 rpm(grinding spindle) and 300 rpm(regulating spindle). Temperature rises at the same speed were about 4.4 ~ 4.7
°C in the case of grinding spindle and 1.8 °C in the case of regulating spindle, which agreed well with the designed value.
From these results, it was estimated that the prototype of spindle system had enough performances for the centerless

grinding machine to machine the ferrule.

Key Words : Spindle system(5% ), Centerless grinding machine(F-4 $14}7]), Loop stiffness(F =7 3), Rotational
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Table 1 Specifications of a ferrule for machining

Dimension Dimension
+
Size ¢2.5x10mm Accuracy £0-2um
Material 710, Roundness 0.lpm
Roughness 0.5umRy Cylindricity 0.5um
Grinding
wheel Regulating

Dresser table

wheel!

Fig. 1 A designed centerless grinder for machining the

ferrule
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Fig. 2 Sectional view of a grinding spindle
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Table 2 Designed results of hydrostatic journal bearing
for grinding and regulating spindle

Terms Grinding Regulating
Viscosity of oil v 5SSt
Supply pressure P 200 N/em®
Bearing dia. & length D x L 60 x 60 mm | 50 x 50 mm
Pocket ratio g 0.8 0.8
Bearing clearance hy 20 pm 20 um
Load capacity w 1870 N 1250 N
Bearing stiffness K 246 N/um 164 N/um
Flow-rate Q 0.72 //min 0.82 //min
Temperature rise At 4.6°C 1.4°C
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Fig. 7 Measurement of grinding spindle stiffness
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Fig. 9 Measured loop stiffness of spindle system
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