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A Study on Detection of Runout Eccentric Error Using CCS Sensor at CNC Lathe
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Abstract

This paper presents the methodology for
measuring  eccentricity of the cylindricaliy
machined part using CCS(Cylindrical Capacity
Spindle Semsor) signal in the CNC turning
process. In order to investigate the relationships
between CCS orbits and eccentricities, the initial
conditions for various eccentricity state and
machining process is applied to the experimental
strategy. AS a result, it is considered the
linearities of CCS signal and magnitude of
eccentricity of machined cylindrical surfaces based
on the possibility as a automatic detection
apparatus for the CNC lathe.
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Fig. 1 Configuration of CCS installation on spindle.
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Fig. 2 Diagram of experimental system.
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Fig. 3 Example of measured data by CCS.
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Table 1. Experimental condition

Depth of cut
Code( No- Min.(mm) { Max.(mm) Vm)on
A-1 0.1 0.5 0.4
A-2 0.1 0.55 0.45
A A-3 0.1 0.74 0.64
A-4 0.1 0.92 0.82
A-5 0.1 1.18 1.08
B-1 0.2 0.54 0.34
B-2 0.2 0.76 0.56
B | B-3 0.2 0.84 0.64
B-4 0.2 1.02 0.82
B-5 0.2 1.18 0.98
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Fig. 4 Measuring position of eccentricity

@ B 379 44

£ 43l PCINR2SSMI2Y F7E0E
AHgatgon], JMEE CNMGI20408 KT150
(HBF A AL

4 439 4% 2 13

7VEEol FIHIe A EFFA Ao
Cutting Position A, B, CollA F59 F4A3HY
CCS Orbit, M9 CCS x, CCS y, A9 3%
g 52 &3, 71F Tl dBYFHE =23
stad Ay Ag} 4¥ BE vlw x@sgch

(1) =7 B4dgd w& CCS Orbite] &7 Wil
AYPzd 93ty 71EFl Aslse F£59 3
AAAL CCS OrbitE FAsIAE £33 AA) o
o8] ZF Cutting Position Ao)Ale} CCS Orbit®]
£ 3ol Fig 5o Jehiigion, 7] HARZH HL
Aatglojo} wet 1 4ol WEtE 4 5 ok
oju) CCS Orbite] 7 #3nle Fig 6914 B
ol uish o A Ao FAL A Mz Hwst
£ #2 A7d 9@ HAg A9 WA e
2ol Yerd = Qi
e - SREBIEL o
2] Fig 7€ ol AN Jehd 48 A¢
A3 Bot dig 7] VAFT Orbit 273 M3}
o] gAE Jephd Holrh

—470-



Hy2Zk 040mm  HAZE 056mm  HHAZE 0.65mm

H

HAZE 0.82mm HAZE 1.08mm

HAZE 0.34mm  BHAZE 0.52mm

(a) Experiment A

HA 2k 0.65mm

A2k 0.82mm HAZE 0.98mm

(b) Experiment B

Fig. 5 Magnitude of CCS Orbit due to initial

eccentricity.

Fig. 6 Ratio of diameter alternating range.
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(b) Experiment B
Fig. 7 Relationship between initial eccentricity
and diameter alternatin range of orbit.
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Fig. 8 Shift of cutting position and orbit center.
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Fig. 9 Relationship between initial eccentricity
and principal component of cutting force.
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(b) Experiment B

Fig. 10 Relationship between initial eccentricity
and eccentricity of machined surface.
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