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Accuracy Test of a Milling Machine

—Rise in Temperature of Main Spindle and Accuracy of Work—

Eiji YAMAMOTO

Abstract

This is a report on the accuracy of machining which is changed by a rise in temperature of

main spindle.

The machine tool and cutters used in this experiment were a bed-type milling machine and end

mills made of high speed steel respectively. The following conclusions were obtained .

1. In the case of high revolution number, the temperature of main spindle has Ttisen remarkably

for an hour. Since a dislocation of main spindle and a error of cutting surface increase with rise

in temperature of it, a predrive is required.

2. The predrive had better be done in higher revolution number than used cutting condition.

In this experiment, the revolution number of predrive is two times as many rotations as that of

main spindle used, so that accuracy of work obtained by predrive only twenty minutes is sufficiently
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Fig. 1 Universal head of machine used and work
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Fig. 2 Temperature curve in each revolution
number.

Room temperature 15°C
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Fig. 4 Cutting method and accuracy
measurement of the work.
Cutting condition
Cutting speed 15m/min
Depth of cut 0.1mm
Feed 0.03mm /tooth
Room temperature 7°C

- Up milling
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Fig 5 Comparison between cuttting accuracy
of surface and dislocation of spindle:
Cutting condition is shown in Fig.4
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Cutting condition
Cutting speed 15m/win (236 r.p.m.)
Depth of cut 0.1lmm
Feed  f=0.026, 0.04mm/tooth
End mill cutter 204
Up milling
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Room temperature 20°C
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Fig. 10 Dislocation of spindle and rise in

temperature during time of spindle rotation.
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