R e, MidEkE -39

doi: 10. 11823/j. issn. 1674 —5795. 2021. 03. 08

TEHEEHNRENERFEXERARATR

RET, RGE, LFA, TAR, £35%
(REHFTARFNMIAER, LT K#E 116024)

W OE: R —HETHOLEARENCH FTERE LA HEZHEZNERS, ZRAXTHFATEEK
WEHREM K FELE, EHALE ., REA. WWAFREARZHATRINE, #OTTR2HEELE ., RE
A AT A R 22 N B AR L B S B B AT R, BP0 RO LI S R e TR gk A iR 22 O B o T By R R, R R KR
PATRIE AR EZIATIMEBE, AEERAIHITHEARE LT LI, ERXHRRANEERE | RIBWHW AR %
FIREWNERE S P FTIEF 0.8 pm, 0.8"F11.5", AHKRITIRZNM ERK R L BEMS-TH L,

XKEIR: AEHWERE; XOLR; REARZANEBE

hE 43S . TB92; TH741 ZERFRIRED . A XERS. 1674 —5795(2021)03 —0039 — 07

Research on Key Technology of Five-degree-of-freedom Motion Error Measurement System

ZHANG Zhongning, SONG Zhikun, FAN Yuchao, FAN Guangzhao, LOU Zhifeng
(College of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: A laser five-degree-of-freedom motion error measurement system based on the principle of laser collimation is designed. Based on
the collimation principle of double parallel beams, the system measures the horizontal straightness, vertical straightness, yaw, pitch and roll angle
error synchronously. The self-calibration of the core device parameters of the system$ straightness, yaw and pitch angle error measurement is car-
ried out. Aiming at the problem that the double beam is difficult to level and affects the roll angle error measurement, it is proposed to use a level
to compensate and correct the roll angle error. Finally, an accuracy comparison experiment is carried out on the entire system. The results show

that the accuracy of the straightness, yaw and pitch angle and roll angle measured by the system can reach 0. 8 pm, 0. 8" and 1. 5" respectively.

The system provides a powerful reference for the research of machine tool geometric error measurement.

Key words: five degree of freedom error; dual-beam; roll angle error compensation correction
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