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Calibration/Compensation of Errors of the Touch Probe
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Abstract

Touch trigger probes are widely used for inspection purposes in the CMM (Coordinate meauring
machine) or machine tool. The errors introduced by measurement probe are fairly systematic,
thus can be calibrated and compensated properly. This paper presents a technique for the error
calibration and compensation of the probe errors, which can be easily applicable to the manufac-
turers and users of the measurement probe. The probe coordinate system is defined for the probe
error assessment, and a reference sphere ball is measured, and the probe errors are calibrated.

The calibrated probe errors are represented in the 3D error map and 2D error map along probing

direction. Detail algorithms for the error compensation are proposed.
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CMM ERROR MEASUREMENT AND ANALYSIS PROGRAM VER.2.0

LEVEL RING_GAUGE STEP_GAUGE SQUARE TOOL CONFIGURATION ETC

RING GAUGE RADIUS: 24.002mm

PROBE Retf: 0.398mm

RING GAUGE CENTER:{ 26.692 -5.851, -50.695)
ROUNDNESS ERRQOR OF LOBING ERROR: 16.7/e
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8 OF POINT200

[cicmm_erroicmmninairs 12282.rpd) (20.0C, 40.094. 1020.0mbar] [Year Mon Date Time 1993.12.29 4:30]
Fig. 1 A typical probing error pattern
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file:ring.cnc datae:11-2-1992 14:27:29.26 J
71
<HILF><X> -285.137<Y> 124.251<2> 80.000<TAS>PHS A 0.0 B 0.0
<HILF><X> =285.137<¥> 124.251<2> 0.000<TAS>PH9 A 0.0 B 0.0
<HILF><X> =285.137<¥>  124.251<2> 0.000<TAS>PH9 A 0.0 B 0.0
<ANT><X>  =-285.137<Y>  124.251<Z> 0.000<TAS>PH9 A 0.0 B 0.0
? 2
<HILF><X> ~=285.137<Y¥> 124.251<2> 0.000<TAS>PH9 A 0.0 B 0.0
’<AN'I’><X> ~285.137<Y>  124.251<Z> 0.000<TAS>PHI A 0.0 B 0.0
3
<HILF><X> =285.137<¥> 124.251<2> 0.000<TAS>PH9 A 0.0 B 0.0
<ANT><X>  =285.137<¥>  124.251<Z> 0.000<TAS>PH9 A 0.0 B 0.0
4
<HILF><X> =285.137<¥>  124.251<2> 0.000<TAS>PHY A 0.0 B 0.0
’<m'r><x> -285.137<¥>  124.251<2> 0.000<TAS>PHY A 0.0 B 0.0
s
<HILF><X> =-285.137<¥>  124.251<2> 0.000<TAS>PH9 A 0.0 B 0.0
<ANT><X> =285.137<Y¥Y> 124.251<2> 0.000<TAS>PH9 A 0.0 B 0.0
Fig. 3 A generated measurement path
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Fig. 4 Probe error calibration
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Fig. 5 3D probing error map
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Fig. 6 Probing error map on the (¢, §) orthogonal nets
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Fig. 7 Flow chart for the probe error calibration/
compensation

CHMMERROR MEASURIMENT AND ANALY SIS PROGRAM VER 20

LEVEL RINQ_GAUGE STEP_GAUGE SQUARE TOOL CONFIGURATION ETC

RING GAUGE RADIUS: 25.000mm

PROBE Reff: -0.000mm

RING GAUGE CENTER: ( -0.000. 0.000, 24.802)
ROUNDNESS ERROR OF LOBING ERROR: 6.93

189
—

# OF POINT:200

[cicmm_errolcmmfinalvr.rpb) [20.0°C , 40.096 . 1020,0mbar] [Year Mon Date Time 1993.12.28 4:10]
Fig. 8 Ring gauge measurement after probing error compensation
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