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ABSTRACT
A mill-turn machine combining a lathe and machining center can perform turning and milling operations on the same machine. It
can machine a workpiece in one setup and eliminate errors that can be produced by moving the workpiece between turning and
milling machines. Since the mill-turn machine has a complex configuration in which linear and rotary movements are
nonorthogonal, generating the part program manually is almost impossible. This thesis develops an interface called a postprocessor
that converts cutter location data generated by a general commercial CAD/CAM system into the Numerical Control (NC) data
dedicated for the mill-turn machine. The form-shaping function matrix of the mill-turn machine, which describes the motion
trajectory of tool points relative to the workpiece, is derived by the homogeneous coordinate transformation matrix. The complete
analytical equations for NC data are obtained through form-shaping function matrix and inverse kinematics. A window-based
postprocessor system written in Borland C++ Builder and OpenGL was developed according to the proposed algorithm. Solid
cutting simulation software is utilized to verify the effectiveness of the proposed algorithm.

Keywords : Multi-axis ; Mill-turn ; Postprocessor ; Numerical control

Table of Contents
OO0 0000 OO0 OO0 ciieeieiiiiieeeee e IO OO0 e VOODOO e, Y
R VIO DO o VIO OO i ix OO
O e XOOO OO i 1110000000 . 11200000000
O e 5130000000 ieieieinnns 61LA0 000 e 6000 00000000
O e 821000000 ciiiiiieiesereeereeenas 82200000000 i 9230 0000DOO
O e 11000 000000000000 ... 14310000000 e 143200000
DO00000000 . 163300 00000000000000 ... VPVOOOD 0000000 .
2741 VERICUTO O oo 2842000000000 i, 334300000 e 36
44000000 e, BO00 00000 e 395100000000000000 e,
395200 00000000000 .. 41530 000000000 455400 000000000
O e A7000 00000 e, 48 6. 10 O v 48 6. 200 O v 49
OO0 e, 51
REFERENCES

[1]000,  0000000000000000000000000000O0O0O” ,0000002830, pp. 27-29, October, 2006.0
[2] P. Capes, “ You turn it while I mill it” , The online resource of Metalworking Production Magazine, http://www.mwponline.com, June,
2003.0

[3] FeatureCAM, URL.: http:// www.partmaker.com.[]

[4] PartMaker?, URL: http:// www.partmaker.com.O

[5] OKUMA MacTURN, http://www.okuma-overseas.com/product/macturn250_350.htm [6]C 00,000, OIMTSOJMTOFO OO
O00000O0O0OO0O” ,0000002640, pp. 129-152, March, 2005.00

[71 MAZAK Integrex, http://www.mazakusa.com/productpage.asp?IngEquiplD=8 [8] D. N. Reshetov and V. T. Portman, “ Accuracy of
Machine Tools” , ASME press, New York, 1988.00

[Q000,* 0000000000000 00000000” ,0000,0000000000000,1997.0

[10]000,* 0O0000000O00ooOoooooO” ,0000,00000000000, 2001.0

[11] C.H. She and C.C. Chang, “ Design of a generic five-axis postprocessor based on generalized kinematics model of machine Tool” , Int. J.
Mach. Tools Manu. Vol. 47, No. 3-4 pp.537-545, 2007.0

[12]000, 000000000000 00000000000O0” ,0000,0000000000000, 2002.00
[13J000,* 0000000000 PC-hasedCNCODODODODODODOODO” ,0000,0000000000000, 2003.0



[14] Yeong Chin Machinery, http://www.ycmcnc.com.O

[15]000,000,000,000,000,* C++Builder60 000" ,0000,2003.0

[16]00000O," OpenGLOO OO OODO OpenGL SuperBible Second Edition” , 00?0 0O, 2000.00

[17] EIA Standard RS-267-B, Axis and Motion Nomenclature for Numerical Controlled Machines, Electronic Industries Association Washington,
D.C., June, 1983.00

[18] ISO Standard 841-1974, Axis and Motion Nomenclature for Numerical Controlled Machines, International Organization for
Standardization, Geneva, Switzerland, 1974.00

[19] R.P. Paul, “ Robot Manipulators: Mathematics, Programming and Control” , MIT press, Cambridge, MA, 1981.01

[20] I. D. Faux and M. J. Pratt, “ Computational Geometry for Design and Manufacture” , Ellis Horwood Ltd., Chichester, U.K, 1979.00
[21] Kriangkrai Waiyagan, E.L.J. Bohez, “ Intelligent Feature Based Process Planning for Five-Axis Lathe” , Proceedings of the Ninth
International Conference on Computer Aided Design and Computer Graphics (CAD/CG 2005), pp. 231-237, December, 2005.01

[22] VERICUT? V5.3 User Manual, URL.: http://www.cgtech.com.[]

[231000,000," 00000000DODOO0O0O" ,0000002640, pp. 188-205, March, 2005.



