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Research on laser diffraction in pass measurement

of wire drawing dies

YANG Ping,ZHANG Yu-jie
(College of Electrical & Information Engineering,Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: As the aperture of wire drawing die is becoming smaller and smaller, the parameter measurement of the
common wire drawing die inner hole can’t meet the requirement. The high precision measurement of micro aperture
pass was realized by combining the rotation measurement and laser diffraction. In the measurement process, center
shaft of drawing die was continuously rotated by controlling of stepper motor, which produced different diffraction
effects. The diffraction images with round or elliptical hole were sampled respectively on the CCD. The pass parame-
ters of drawing die were measured through the function relationship between diffraction images and pass parameters.
Finally, the measurement error of about 1% was obtained. The results show that the system has good reliability and
high precision.
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Fig. 1 Structure diagram of wire drawing die pass
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Fig. 2 Schematic diagram of diffraction device
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Fig. 3 Schematic diagramof incoming for laser beam parallel

to the drawing die center axis
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Fig. 4 Schematic diagramof incoming for laser beam

parallel to the reduction cone
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Fig. 5 Image of diffraction and binarization incoming for

laser beam parallel to the drawing die center axis
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Tab. 1 Result of pass parameter measurements
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JE4E XK/ mm 3.40 3.36 0. 04 1. 18% 7 6.98 0.02 0.29%
FERXKE/mm 1.5 1.5 0 0 1.6 1.58 0.02 1.25%
AR X R 68° 68. 83° 0. 83° 1.22% 56° 55.37° 0.63° 1.12%
He 45 X A 20° 20. 24° 0. 24° 1.2% 12° 12.15° 0.15° 1.25%
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