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High Precision Straightness Device Based on Double-frequency Laser

Interference Technique
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Abstract A high precision straightness standard device based on double-frequency laser interference and edge reverse techniques

was presented in this paper in which the laser wave length was taken as the measuring datum. This device which could get the

accuracy over 0.1 pm/m under common lab-condition was applied in astronautics calibration laboratory .
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Fig.1 Straightness standard device
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Fig.2 Principle of single edge reverse
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Fig.3 Measuring light path
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Fig.4 Position error of sample point
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g =10"
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A, = L'tand = 100 x tan 10/3600 = 0.005 mm
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Table 1 Results of straightness measurement of four edges unit pm
Measured edge Ist 2nd 3rd 4th 5th Average Limit error
100 mm 0.449 0.456 0.467 0.469 0.480 0.464 0.036
200 mm 0.830 0.850 0.837 0.835 0.849 0.838 0.027
300 mm 1.051 1.030 1.006 1.030 1.010 1.025 0.054
400 mm 9.482 9.467 9 487 9 496 9.446 9.476 0.059
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