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A Study on the Stability of Chucking System
for Machine Tools
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Abstract

The performances of cutting process is mostly affected by the characteristics of closed loop
system constructed with machine tool structure, work piece and tools. The chucking system
is very important component in this system to hold work piece correctly in various static and
dynamic load condition. Therefore, chucking force and accuracy must be considered carefully,
from these reason, this paper describes the stability of chucking system which preserve high

stiffness and accuracy of machine tool system.
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Fig. 1 Experimental set-up of chucking

force displacement measurement
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Fig. 2 Shematic diagram of measurement
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Fig. 3 Chucking force due to rotational
speed
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Table 1. Comparison of calculation and
experiment result for diametral expansion

AL Eopm) ol EX(m) | HEA ()
3,600 0.0238935 0.0247
5,000 0.0579086 0.0592
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Fig. 5 Diametral expansion due to rotational
speed
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Fig. 6 Characteristics of machining process
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Fig. 7 Exciting test of chuckig systesa
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Table 2. Specification of exciting test
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Fig. 8 Test results of dynamic compliance
due to length of exciting position
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Fig. 9 Compliance due to chucking force
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Fig. 10 Testing of instability in cutting
process
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Fig. 14 Shematic diagram of experimental
set-up for cutting test

Fig. 15 Experimental set-up for cutting test
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Fig. 16 Results of cutting test
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