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Measurement Uncertainty Analysis of Positioning Accuracy for High Precision Feed
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Reliable results can’t be derived without the notion of measurement uncertainty. The reason is
that the measured value includes a lot of uncertain factors. Finding the factor that affect the
measurement of parameter is important for estimation of measurement uncertainty. In this paper,
the evaluation of uncertainty analysis about positioning accuracy measurements of high precision
feed mechanism is presented to evaluate the important factors of uncertainty.
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Fig. 1 Procedure of uncertainty estimation
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Table 1 Standard uncertainty element of Type B

Type B Uncertainty A mathematical formula
Uss Utevice = 0.6XR joviceXL
Uy, Unisalignment = 0.3%(Ryisatignment | L)
Uss Un.machine ool | = 0.6xaxLxR(6)
Usy Uemachine ool | = 0.6x ATXLxR( a)
Ups Ueve = 0.6xEve

(1) SA71 o3 =g=

Utevice : =778 710 €3 = 5= (1)

Rievice : AZ3AL SA7]l gk 28 %7F 23
AT k=212 B,

) 34719 714 39 AE2 1% Eg =
Unisalignment : & 5c8 AHe o] g £ % (um)
Ruisalignment : 4% ¥ 4 H(mm)

*Zo A A A E(0.5mm)
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Table 2 Equiment Specifications

Maker RENISHAW (ML-10)
System Accuracy 0.7 ppm
Laser frequency accuracy 0.05 ppm
Max. velocity 1.0 m/sec
Resolution 0.001 gm
Range 0~40m
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Fig. 2 Photo of positioning accuracy measurement system
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Table 3 Measured data of positioning accuracy
One way One way Both ways
No. . L Lo
Dlrectlon(T) Direction (i«) Dlrectlon(Ti)
A 14.17 ym 12.31 um 15.19 tm

Table 4 Standard uncertainty values of Type B

Measurement Uncertainty | Value (xm)
Usi Udevice 0.24
U2 Unisalignment 0.27
Uss Unn.machine tool 0.39
Uss Ue machine tool 7.86
Ups Ueve 1.02
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