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 Computer-aided process planning (CAPP) is a bridge for integrating computer-aided design (CAD) and 
computer-aided manufacturing (CAM). One of the basic computer-aided process planning tasks is 
sequencing of machining features. Sequencing of machining features is determined based on technical 
and geometrical rules. In this paper, the technical rules, geometrical rules and sequencing of machining 
features method were discussed. At first, some of the technical rules were pointed. Then, the 
geometrical interactions were studied and two new geometrical rules were introduced for sequencing 
the machining features having geometrical interaction. These rules can yield unique results and they are 
identified easily by the computer systems. Also, an algorithm was introduced for automated application 
of these geometrical rules in computer systems. The conflict between the technical and geometrical 
rules that may occur in some cases was studied. This conflict must be considered in the sequencing of 
machining features methods. Finally, an algorithm was introduced for sequencing of machining features 
based on permutation. In this algorithm the technical and geometric rules were applied separately and 
step by step. Any conflict between technical and geometrical rules could be detected automatically in 
this algorithm. Algorithms were programmed and verified in PythonOCC. 
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Fig.1 The workflow of an integrated CAD-CAPP system 
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Table 1 Machining features 
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Fig. 2 Geometrical interaction (a) surface interaction between slot and hole (b) surface interaction between two pockets (c) 
volumetric interaction between pocket and step 
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Fig. 3 Volumetric interaction (a) machined features (b) air cut (c) increase of error in alignment between surfaces 1 and 2 
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Fig. 4 The common edges in geometrical interactions (a) 
surface interaction (b) volumetric interaction 
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Fig. 5 An example of the conflict between the technological 
and geometrical rules 
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Fig.6 Determining of machining sequence (a) Manufacturing information (b) Permutation method for sequencing of machining 
features 

6  - -   

6.  X 
 X  Y 

  
7.  Y 

 Y  Z 
  

8. F  
Z   

9.    Fi  
10.  F i  
11. + 1  
12. 4 
13.   

  
  

 
 

   

6 -   
  

    .
  7 

 . 
F15F16F18 F19  

 
  .

 

 FPM  .FPM 
8 -   
1. F14 F17  

 F14 F17   
2.  

  
F13 F3  

   
3. F1 , F2 

F3   
   

FPM  8- 
 4 -3  

 . 
F3 F13  . 

   2 F13 F3 
  . 
1  4-2F13 F3 

  . 
  .

  
  .

    
 9 

 .  
F13 F3    .

 2  
F13 F3   

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

    

                              

  

318  13941510  

 

Fig. 7 A work-piece for testing the procedure 
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Fig.8 Feature precedence matrices (a) technological rules (b) geometrical rules 
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Fig.9 Sequence of machining the features on the basis of the permutation-based procedure 
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