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Development of Computer Aided Measurement and Corhpensation
System for Linear Pitch Error Correction in CNC Machine Tools
Implementing a New Optimal Correction Algorithm

S.W.Lee*, H.J.Pahk**, C.N.Chu**

ABSTRACT

Linear displacement accuracy is one of the most important factors that determine machine tool accuracy.
The laser interferometer has been usually recommended for the measurement of linear displacement accu-
racy. In this paper, microcomputer aided measurement and compensation system has been developed for
the pitch error in a CNC machine tool. For accurate pitch error calculation. the analysis code for the pitch
e-ror has been also implemented according to the international standards(ISO). The PC based automatic
compensation system for the pitch error is also implemented. A new algorithm for calculating optimum
vilue for pitch error compensation is proposed, minimizing the deviation at each target points. The devel-
opment system has been applied to a practical CNC maching center and the performance has been demon-
strated.
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Table 1. Comparison of mean residual error for case 1 and

case 2
Case 1 Case 2
Y RA|H2E uA [71E9 BA] A=g BA
Mean positional 00845 I 0.147 0.085 0.044 J
error
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Table 2. NC parameter for pitch error compensation

Initial NC parameter Changed parameter
N10150P0 N10150P0
N10151P0 NI0151P0
Ni0152P0 N10152P-2
NI10153P0 N10153P-1
N10154P0 N10154P-1
NI0155P0 N10155P-1
NIO156P0 N10156P-1
N10157P0 N10157P-1
N10158P0 N10158P-1
N10153P0 N10159P-2
N10160P0 N10160P-1
NI0161P0 N10161P-1
N10162P0 N10162P-2
NI0163PO N10163P-1
N10164P0 N10164P-2
N10165P0 N10165P0
N10166P0 N10166P-1
N10167P0 N10167P-1
N10168P0 N10168P0
N10169P0 N10169P-1
N10170F0 N10170P0
N10171P1 N10171P0
N10172P0 N10172P0
N10173P0 N10173P-1
N10t74P0 N10174P-1
N10175P0 N10175P0
N10176P0 N10176P-1
NI0177P0 N10177P-1
N10178P0 N10178P-1
N10179P0 N10179P0
N10130P0 N10180P0
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Fig. 6 Y-axis pitch error
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