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Abstract

By introducing the concept of surface generation points, an instantaneous force based tool

deformation calculation method and the solid modeling method of deformed tool swept volume were

proposed, and the solid model of machining simulation including geometry and physical errors were

generated. The machining process was shown by computer graphics dynamically and the measurement

method for solid model of machining simulation was also presented. The whole system was
implemented by using OpenGL and PARASOLID modeling kernel. The result of machining

simulations case study and the actual machining experiments indicate that the maximum and minimum

simulation errors were 0.012 mm and 0.004 mm respectively, and the average error was 0.008 mm.
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Fig.1 Structure of simulation system
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Fig.2 Geometry simulation
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Fig.6 Cutting load cell and micro cutting force
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int no_ bodies;
PK_PART _t bodies[ 1];
PK_TRANSF _t body _ transfs;
PK_AXISI _sf_t ray;
PK_BODY _ pick _ topols_o_t option;
PK_BODY _ pick_ topols_r_t picked;

/ /58 LI A
ray. location. coord[ 0 ] = callmeabox. m  Location _ x;
ray. location. coord[ 1 ] = callmeabox. m  Location  y;
ray. location. coord[ 2 ] = callmeabox. m_ Location _ z;
/ /38 SCI & 7 1]

ray. axis. coord[ 0 ] = callmeabox. m_ Direction _ x;

ray. axis. coord[ 1 ] = callmeabox. m_ Direction _ y;
ray. axis. coord[ 2 ] = callmeabox. m  Direction _ z;
PK _BODY _ pick _ topols_o_m(option) ;
option. max _ faces=1;
option. ignore _ back - faces= PK - LOGICAL _ false;
/ /P PR ME B AR I ek £
PK _BODY - pick - topols(no_ bodies, bodies,
&body _ transfs, &ray, &option, &picked);
//HFME BB A8 R AR AR
result _object. m_ result_ x=
picked. faces[ 0]. intersect. coord [0 ];
result_ object. m_ result - y =
picked. faces[ 0]. intersect. coord[ 1 ];
result _object. m_ result - z=

picked. faces[0]. intersect. coord[ 2] ;
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