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Study on System of Virtual NC Machine Tool Based on OOD

LI Zhong-yang, TIAN Juan-xiu
{ Polytechnic College of Hunan Normal University, Changsha 410081)

Abstract In this paper, the basic system structure of the virtual NC(numerical control) machine tool is put forward and
the basic cenception of OOD ( object oriented design) is introduced to the virtual system design of NC machine tool. Based
on their respective characters, all parts of NC machine tool are classified into three classes: CStaticClass, CMoveClass and
CDynamicClass. The STL files which containing the appearance feature of the undeformed objects are imported from solid
modeling software{ Pro/E) and feature modeling approach are adopted te describe ihe deformable objects, then combine
with the respective unimate functions to compose the ¢lasses, and finally accomplish the 3D dynamic simmlation, The basic
theory of quaternion is introduced and applied to the design of the system and the rotation of virtual NC machine tool, The
methods provide a basic frame for studying on virtual NC system. The experimentations prove that the methods are feasible
and have good practical value.
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Fig.1 The basic structure of virfua! NC machine tool
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class CQuaternion

|
public;

CQuaternion{ ) ;

virtual ~ CQuaternion( )
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void CreateFromAxisAngle ( GLfloat x, GLfloat ¥, GLfloat z,
GLfloat angle) ;
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void CreateMatrix( GLfloat *pMatrix) ;

CQuaternion operator * ( CQuaternion q) 3
private:
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class CMoveClass

!
public:
CMoveClass{ };
virtual ~ CMoveClass{ )
IR RTIR
void buildlist( ) ;
void Animating( ) ;
char +filename;
//STL 34
FILE *fp;
GLdouble position[3];
GLdouble color[3];
int list_nume; // B 51 FHFIR
CQuaternion rotate; // FH T 16 i e % i) U ST %
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CMoveClass *MyChunk;
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MyChunk. rotate. CreateFromAxisAngle{1.0, 0.0,0.0,angle) ;

MyChunk. rotate. CreateMatrix ( pMatrix) ;

gIMultiMatrix ( pMatrix ) ; //4 2 P9 7R3 3 37 6748 FF 76 LA &4
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MyChunk. rotate, Animating{ ) 3
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Fig.4 The part picture of finish machining the handle
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Fig.5 The dynamic machining process of cylindrical turning
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