
Accepted Manuscript

Identification of workpiece location on rotary tables to minimize tracking errors in five-
axes machining

Jixiang Yang, Deniz Aslan, Yusuf Altintas

PII: S0890-6955(17)30163-3

DOI: 10.1016/j.ijmachtools.2017.11.009

Reference: MTM 3309

To appear in: International Journal of Machine Tools and Manufacture

Received Date: 1 October 2017

Revised Date: 2 November 2017

Accepted Date: 10 November 2017

Please cite this article as: J. Yang, D. Aslan, Y. Altintas, Identification of workpiece location on rotary
tables to minimize tracking errors in five-axes machining, International Journal of Machine Tools and
Manufacture (2017), doi: 10.1016/j.ijmachtools.2017.11.009.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ijmachtools.2017.11.009


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Identification of Workpiece Location on Rotary Tables to Minimize

Tracking Errors in Five-Axes Machining

Jixiang Yang*, Deniz Aslan, Yusuf Altintas

Manufacturing Automation Laboratory, Department of Mechanical Engineering, The University of British
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Abstract

Five-axis CNC machine tools are widely used in machining parts with free form surfaces. This
paper presents optimal placement of parts on the five-axis machine tool tables to minimize
the tracking errors of the rotary servo drives. The cutting forces along the tool path are first
simulated at the workpiece coordinate system in Computer-Aided-Manufacture (CAM) envi-
ronment. The cutting torques transmitted to the rotary and translational drives are predicted
using the location of the part on the table and kinematic configuration of the machine tool. The
optimal location of the part on the table is identified by minimizing the forces transmitted to the
rotary drives as torque disturbances. The proposed model has been experimentally validated
on a five-axis machine with tilt-table configuration. It has been shown that the tracking and
contouring errors can be significantly reduced with the proposed strategy, which can be used
by process planners in digital simulation environment.
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