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Table 1 Definition and description of class

Symbolic Name Presentation

Note

Identifier( Oid)

The identifier of a object

A=
Attribute (A)
(Na,Ta,Va)

Structure (S) S= " P

Constraint (C) C= (Nc¢, Dc)

Na:Attribute name; T a: Attribute type; Va: Attribute value. The basic
attribute, such as Locating Scheme, Constraint Freedoms

A pointer to the model in a CAD system, include geometry and feature
information.

Nc:  Constraint name; Dc: Constraint content, including Geometry
constraint, Engineering constraint,for example, The scope of dimension and
force.

Method(M) M= F() T he function of object, carry out manipulation and evolution of objects
R= (Tg, RID;, RID,, RID;:the object identifier referenced by arelationship; T y: relationship
Relationship( R) RID2, Ar, Mr, type; Ar: relationship attribute; Mr: method; Cr: relationship constraint-
Cr) T he relationship can be among components in a object or among objects.
1.2 00
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2 2
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?

class CFix_ Base

{
Int oid; /1
String  Name;//
}
(2) ,
,
,
s 3241

- - 444

’
class CFix_ Asm: public CFix_ Base
{
String Locating- Mode; //
String Clamping_ Mode; //
String Machine_ Tool;//
Work piece  * PWork piece; //
CFix_- Component * PFixCompo;//
Double WorkDesk_ Dim[ 2];//
Virtual Fix _ Precision();//
Virtual Clamp_ constr();//
Virtual Interfere_ constr();//
Virtual position- constr()://
Virtual Precision_ analy();//
Virtual clamps_ analyse();//
Virtual Compo_ assembly();//
Virtual Get_ Mattrix();//
Virtual Get- Relation();//

(3) ;

?

class CWork piece: public CFix_ Base

{
String T ypeCode;//
Model- Handle WPiece_ Handle; //
Loca_ Feature Loca_ Chain[ ];//
Clamp- Feature Loca- Chain[ ];//
Machin - Feature Loca_ Chain[ |;//
Matrix Position;//
Int Freedom[];//
Relation Relation_ Chain[];//

(4 )
class CFix- Com ponent: public CFix- Base
{

String T ypeCode; //
String Fix_ Func; //

(5) :

class CLoca- Com ponent: public CFix_ Base

{
Model- Handle Locate- Model;//
Feature FeattoW orkpieces //
Fix_ enem E lem toW orkpiece; //
Int XYZ_ FreeDom[];//
Matrix Position;//

}

Fig- 2 An example of fixture assem bly
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Table 2 An example of fixture assembly object
) Members Specification
Object
Sort Member Name M ember Type Member Valve or Note
Locating_ M ode String 32
Clamping- M ode String Bolt & Clamping plate Setup
Machine_tool String M ill machine
Attribute . . .
(A) Locating- Component CLoca- Component Pointer to a locate component
Clamping_ Component ~ CClamp- Component” Pointer to a clamping component
Workpiece Cworkpiece" Pointer to a workpiece
Baseplate Cbageplale* Pointer to a baseplate
Locating_ Constraint Bool Are the 6 freedoms all constrainted?
Is the clamping force proper? The
A Clamping_ Constraint Bool fprce should be la{ge enough to
fasten the workpiece but not
fixture Const raint damage it
3 G .
assembly (©) Interference_ Is there any interference among
model . Bool . 9
Constraint components in the assembly?
Are workpiece and components
Position- Constraint Bool L .
within the baseplate?
Assembly- component  Function Component- assembly()
Method N ) )
(M) Component_ position Function Get- AsmMattrix()
M
relationship Function Get- Relalionship()
Outer_ relationship Relation link The  relation with — machine
Relation— worktable
ship(R) T he relationship among fixture

Inter_ Relationship

Relation graph

components
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Object-oriented modular fixture assembly modeling

JIN Tian-guo', LIU Bo’

(1. CAD/CAM Institute of H arbin Institute of T echnology, H arbin 150001, China;
2. Computer Dep artment of H arbin Science and T echnology University, Harbin 150001, China)

Abstract: A method is presented for assembly modeling of modular fixture with object orient (0-0)
technology. The general 0-O model is introduced. The objects and their relationships in modular
fixture assembly design are analyzed, and the static structure of classes and the definition of some
typical fixture classes are given. Finally, the advantages of O-O model over conventional tree/ graph

model are discussed, and an example of fixture assembly are developed with Pro/E.
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