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ABSTRACT: The work aims to solve the problem of tool attitude deviation from designed ideal plane due to machining trajec-
tory of rotary axis angle of the five-axis linkage machine in linearinterpolation mode, reduce nonlinear error and improve sur-
face quality of parts. Principle of tool attitude error caused by linear interpolation mode of rotary axis was analyzed, and an op-
timization algorithm of tool axis vector interpolation was proposed. Then, based on the proposed algorithm, the tool axis vector
interpolation algorithm wasadopted to ensure that the tool axis interpolation vector between the first and last points was always
in the plane formed by the first and last tool axis vectors,and the tool attitude optimization was realized. The two modeswere

simulated and analyzed in MATLAB, and spatial position of the tool axis interpolation vector in corresponding mode was ob-
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served. Finally, simulation and machining verification were carried out on AB turntable pendulum type machine by using blade

specimen, and simulation data of the two tool axis vectorinterpolation modes was compared. During simulation under the same

VERICUT conditions, error value on the side of blade inlet and outlet was —0.218 66 mm and —0.312 58 mm, respectively when

linear interpolation was applied to the tool axis vector, error values on the side of inlet and outlet was —0.095 46 mm and

—0.099 05 mm, respectively after error blade cutter axis vector interpolation was optimized. After the tool attitudewas optimi-

zedby interpolation algorithm, overcut value on the side of blade inlet and outlet was obviously reduced. As soon as tool attitude

is optimized by interpolation algorithm, both size and number of overcut value of the blade decrease obviously, which signifi-

cantly reduces nonlinear error and thus improves surface quality of parts.

KEY WORDS: linear interpolation; tool attitude error; nonlinear error; optimization algorithm; simulation and machining; sur-

face quality
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Fig.1 A-B turntable pendulum type coordinate system
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of tool axis vector
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Fig.3 Schematic diagram for plane interpolation
principle of tool axis vector
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Fig.4 Simulation results: (a) tool axis vector in linear inter-
polation of rotating axis angle, (b) comparison of
simulation effects of two interpolation methods,
(c) tool attitude error distribution
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Fig.5 Beforeand after optimization ofpartial NC program:
(a) beforeoptimization ofpartial NC program; (b) after
optimization ofpartial NC program
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