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Abstract!Due to existing post-processing algorithm, which is only suitable for a specific type of multi-axis NC machine tool, a 

generalized method that fits arbitrary configuration is presented. It derives a general kinematic model from multi-body kinematics, 

and describes the spatial relationship between adjacent CL-data as total differential. The complicated reverse kinematics problem is 

transformed into solving linear equations. The initial machine control data is solved with the combination of numerical method and 

total differential method to ensure solving accuracy of subsequent CL-data. In comparison with conventional methods, experiments 

on a specific machine tool show that the total differential method has attributes of being better generalized, more accurate, and with 

faster computing speed. 
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��

Z[X�kTf&��hiY� 6û7
�G 

�

� 6  ������	
� 

�

� 7  �
���	
� 

^_�Ï§v0÷Ëñ3��§X)e�`a

#øf-w7&LM�Ü3xÍLM +273l

XèñõöMG��XLM +2i3)�§#M

Ð^&`a#(Yþ5�&C1#)øLMhiy0ï

lz{|3èñw�&�iG|?D5�§
1
C �}

^3AB��WXLMùê0Ïë�èñõö3h

��ÜyX1cOLG1ù3��5��WX3�



 �  �  �  �  �  � � 48�� 13�� 

 

126 

�§X&�k�Ü(-w�&~�3)N�v 2.6 

GHz &�k$ø�k 840 �'¼��D 5 sG��

�WX)�1�k$ø`kù,Ãv 6 hG 

��§XAB5±²³*�$%JKî,3Ì

{*���3��*�_��3*�ìí����3

*���Y� 8
�G 

�

� 8  ��������� 

4  �� 

(1) ��§JKLMkXC
$%ab`a�

��-�3
$%`a##�
\]¼Ky�3=

�(-u�&^B230÷AB5d¡TU&"#

$%3kX^B2�û�Ü7�ÍLM_�7��

P��ñG 

(2) ��§JKLMkXAB5��CN�Ë

&Ö#¤»a��$%ø3��^BJKLM&�

é3Mb7�Üû7�Ü&LM;fGmkXvd

¡~�TU&"#��$%6�^B&JKLMW

X3ïjw�&����TU$%&��:ABG 

�  �  �  � 

 [1] YE Tao � XIONG Caihua. Geometric parameter 

optimization in multi-axis machining[J]. Computer-Aided 

Design�2008�40(8) 879-890. 

 [2] LEE R S�SHE C H. Developing a postprocessor for three 

types of five-axis machine tools[J]. International Journal 

of Advanced Manufacturing Technology�1997�13(9) 

658-655. 

 [3] SHE C H�CHANG C C. Design of a generic five-axis 

postprocessor based on generalized kinematics model of 

machine tool[J]. International Journal of Machine Tools & 

Manufacture�2007�47(3-4) 537-545. 

 [4] SHE C H�CHANG C C. Development of a five-axis 

postprocessor system with a nutating head[J]. Journal of 

Materials Processing Technology�2007�187-188(12) 

60-64. 

 [5] SHE C H�HUANG Z T. Postprocessor development of a 

five-axis machine tool with nutating head and table 

configuration[J]. Int. J. Adv. Manuf. Technol.�2008�

38(7-8) 728-740. 

 [6] YUN J D�JUNG Y H�TAE D B�et al. A geometric 

postprocessing method using joint positions of a 5-axis 

machine[C/CD]//Proceedings of the World Congress on 

Engineering and Computer Science�October 20-22�

2009�San Francisco�USA. 

 [7] !"�#$%�&'(. 3-TPS)*�+,-*.��

/0123�45[J]. 67�����2006�17(3) 

244-247. 

 SHI Hong�CAI Guangqi�LI Chenghua. Study on the 

post-processing algorithms based on five-axis 

simultaneous motion of 3-TPS hybrid machine tool[J]. 

China Mechanical Engineering�2006�17(3) 244-247. 

 [8] 89�:;<�&=�>. ?@AB,-��C-DE

�F.�GHI�[J]. �������2009�45(9) 

159-163. 

 LUO Ming�WU Baohai�LI Shan�et al. Five-axis tool 

orientation optimization based on kinematic method[J]. 

Journal of Mechanical engineering�2009�45(9) 159-163. 

 [9] JKL�MN�OPQ�>. R-,*.ST�+�U

VWXYZ[\[J]. ��]^_�2003(2) 13-16. 

 PENG Fangyu�CHEN Tao�ZHOU Yunfei� et al. 

Mechanism modeling and solving for lathe mill machine 

with seven five axis[J]. Machinery & Electronics� 

2003(2) 13-16. 

[10] `ab�OPQ�Oc. defghUV�i�+j`


��kl/012[J]. mln����2002�20(1) 

85-89. 

 HE Yaoxiong�ZHOU Yunfei�ZHOU Ji. A generalized 

post-processing algorithm to compensate geometric errors 

of multi-axis NC machine tools with arbitrary 

configuration[J]. Journal of Applied Sciences�2002�

20(1) 85-89. 

 

��������(����)�	�1972
���
��������

�������������� !" #!� 

E-mail$zwm8917@263.net 

%&'�	�1986
��������������� !" #!� 

E-mail$majiyanghit@gmail.com 

 


