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Automatic Laser Interference Measurement of Center Length of Gauge Block
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Abstract Based on laser interference and processing digital image technology and the FFT method this paper has discussed the
questions about analyzing and solving automatic measurement of gauge block central length and correcting the measurement result

by ambient parameters.
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Fig.1 Principle of length measurement using laser interferometer
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Fig.2 Processing interferogram
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Table 1 Ambient paramenters for measurement gauge blocks
Nominal gauge block Temperature of Temperature Atmospheric Humidity of Correctional Correctional
length/mm gauge block/°C of air/C pressure/kPa air/kPa value C; /nm value C, /nm
b dimension of section 30 20.70 20.67 101.28 1.73 1 0
mm X 9 mm
1.41 di ion of
! dimension o 20.56 20.54 101.66 2.00 0 0
section 30 mm X 9 mm
S oot
20" dimension of section 5, 5 20.25 101.83 1.84 -47 0
35 mm x 9 mm
2
Table 2 Results of measurement gauge block central length
Nominal | Measured Measured Measured Measured Average Correctional Corrected Difference
gauge fraction length of the fraction length of the | L, + L, /2| value with  length of the between the
block with red central gauge with central gauge /nm ambient central gauge | measured length
length/nm | laser ¢; block with red green block with green parameters  block L /nm | and the nominal
laser L, /nm laser ¢, laser L, /nm C, + Cy /nm length/pm
1000000 0.788 1000059 0.022 1000075 1000067 1 1000063 +0.07
1410000 0.848 1409940 0.180 1409929 1409935 0 1409935 -0.07
50000000 0.822 50000252 0.115 50000234 50000243 - 47 50000196 +0.20
3 L,' N le
Table 3 Testing results of L; and individual standard uncertainty s L;
Ly /nm L, /nm Ls; /nm Ly /nm Ls /nm s Ly /nm
1000068 1000059 1000075 1000060 1000090 12.740
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