
  

   
 

 

 

 

 

(2005) —

—

( 3-1)

(

) CAD/CAM

CAD/CAM  

              
3-1 ( , 2005) 

 

3.1  

CAD/CAM

 

 

Frank Gehry 1992

CAD/CAM

CAD/CAM

CAD/CAM  

1. , 1991-1997 ( 3-2) 

2. Conde Nast , 1996-2000 ( 3-3) 
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                    3-2                              3-3 Conde Nast  

 

Gehry ABB Architekten

Bernard Franken 1999~2001 BMW

(BMW pavilion) CAD/CAM

BMW pavillion

 

1.  (“Wave” Pavillion), 1999-2000 ( 3-4)  

2.  (“Dynaform” Pavillion), 2001 ( 3-5) 

 

  
                3-4                                    3-5  

 

3.2  

3.2.1  

1991 Gehry 1993 1997 3

26,000m2 (

) 300 Gehry

(titanum)

(limestone)

CAD/CAM  
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Gehry ( 3-6)

( 3-7)

 

 

  
                 3-6  (1991)                                     3-7  

 

 

Gehry

3-8

3-9

Gehry

( 3-10)

Gehry (Edwin Chan)

3-11 1991  

 

  
      3-8 (1991)                       3-9  
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               3-10                                   3-11 (1991) 

 

 

Gehry (

3-11) CAD/CAM CATIA 3D

( 3-12)

CATIA ( 3-13) Gehry

CATIA CAM CNC milling

( 3-14) CNC milling 3-15

CNC Gehry CAD CAM

3-16

 

 

  
   3-12 3D                        3-13 CATIA  

 

 
                    3-14  (a: b: CATIA c: CNC milling ) 
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                                      3-15 CNC milling  

 

 
                                   3-16 CAD/CAM  

 

Gehry CATIA

( 3-17, 3-18)

CATIA Gehry

CATIA ( 3-19) ( 3-20)   

 

Gehry CAD/CAM

CAD/CAM

Gehry  

 

   
           3-17 CATIA                     3-18 Gehry  
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            3-19 CATIA master model                     3-20 CAD/CAM  

 

 

Gehry CATIA ( 3-17)

24000

CATIA

60000 50000 3m*3m

(Urssa) BOCAD CATIA

( 3-21) 18%

2D 3D 2D

( 3-22)

BOCAD CATIA

3D 2D

 

 

 
3-21 BOCAD  

 

 
3-22 CAD  
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2D 3D CATIA

(master model) 

Gehry CATIA

18 CATIA CATIA

CAM

 

 

1.  

CATIA FEA (Finite element 

structural analyses, FEA) ( 3-23) CNC

( 3-24)

6cm

 

 

  
                           3-23 FEA                              3-24  

 

2.  

Gehry

CATIA (Gaussian analysis)( 3-25)

(CATIA patterning optimization program) 80%

16 CATIA

2200

(Permasteelisa) 1:1 mock-up

( 3-26)  
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                    3-25 CATIA &                       3-26  

 

CATIA 2D CAM

60*80cm(0.38mm ) CNC

( 3-27) CNC router

(Balzola) CNC router 24

( 3-28)  

 

  
          3-27 CNC                3-28 CNC router  

 

3-29

( 3-30, 3-31)  

 

   
         3-29             3-30     3-31  
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Gehry

3-32  

 

 
3-32 CAD/CAM  

 

  

Gehry

CAD

CATIA CAM 3D 

CATIA (CATIA master model)

3D

2D 3D :

CAD/CAM ( )

1:1 mock-up

CATIA

3-33
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3-33  
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3.2.2 Conde Nast  

Fox Fowle

1000 260

Gehry CAD/CAM

  

 

 

Gehry

( 3-34, 3-35) 3-35

 

 

  
                  3-34                                     3-35  

 

 

( 3-36) ( 3-37~3-39) Gehry

4~6

( 3-38)

Gehry

( 3-39) (Vellum) (vinyl)

Gehry

( 3-40)  

 

   
           3-36                      3-37              3-38  
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      3-39                                     3-40  

 

 

Gehry  

 

52 25

Gehry Bilbao CNC router 2D

Gehry

CATIA

3D (smooth) (optimized) ( 3-41)

Gehry

CATIA 3D AutoCAD

2D ( 3-42) 2D CNC Gehry

(checked model) ( 3-43) CAD/CAM

( 3-45) CNC ( 3-44)  

 

  
          3-41 CATIA                         3-42 AutoCAD  
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             3-43 CNC                                   3-44 CNC  

 

 
3-45 CAD/CAM  

 

Gehry

3D 2D

 

 

 

Gehry

1:1 

mock-up CATIA TriPyramid

1:1 CATIA

AutoCAD

1:1 mock-up

 ( 3-46, 3-47) mock-up

3-48 mock-up 3D CATIA 2D 3D

( 3-49)  
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                3-46                                  3-47 1:1 mock-up 

 

 
3-48 mock-up  

 

 

 

3-49 2D  

 

 

Gehry CATIA (master model)

Permasteelisa (prototype)

Gehry

 

 

1.  

CNC

 

 

2.  

CATIA (Gaussian analysis)
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Gehry CNC

2 3

80 Gehry

“ ”(pin mold)

( 3-50)

2cm 1:1 mock-up

( 3-51, 3-52) 77

( 3-53)

(

3-54~3-55)  

 

90cm*210cm

CNC Gehry

( 3-56)  

 

( 3-57)  

 

  
        3-50 “ ”(pin mold)                     3-51 1:1 mock-up 

 

   
        3-52                   3-53              3-54  
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            3-55                    3-56  

 

 

 
3-57 CAD/CAM  

 

 

Frank Gehry Gehry

Gehry

(pre-fabrication)

1:1 mock-up (prototype)  

 

Gehry ( 3-58)

Gehry

CAD/CAM CAD

CAM

CAM  

 



 

 

33 

 

3-58 Conde Nast  
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3.2.3  

2000 BMW BMW

BMW (hydrogen-powered car) (wave)

(space-frame) Franken

  

 

 

BMW

 

 

 

Franken BMW (kinetic energy)

3-59

Franken

(metaphor)  

 

metaphor Franken (parametric design process)

Maya

( 3-60)

Franken

 (master geometry) Franken

(process)

 

 

 
3-59  

 

 
3-60  (Maya ) 
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Franken Maya  3D Rhinoceros, CATIA

( 3-61)

3D (wireframe) (isoparm)

( 3-62) (simulation)

( 3-63) Franken 3D ( 3-64)

CNC milling CAD/CAM ( 3-65, 3-66) 3-58

Franken 3D 2D CNC

CAD/CAM ( 3-67)

Franken  

 

  
         3-61                   3-62 (isoparm)  

 

  
                  3-63                                  3-64 3D (master geometry) 

 

  
              3-65 CAD/CAM                         3-66 CAD/CAM  
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3-67 CAD/CAM  

 

 

Franken  ( 3-68)

Franken

( 3-69)

CAD 3D CNC milling CNC rolling 1:1 mock-up

Franken AutoCAD PK stahl

( 3-70)  

 

  
                      3-68                     3-69  

 

 
3-70  

 

 

Franken CAD/CAM

Bollinger+Grohmann
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1.  

30cm

9cm

FEA ( 3-71)

3D 2D

CNC 3D 2D

CNC ( 3-72)

CNC ( 3-73)

( 3-74) CNC

100cm 2D ( 3-75)

 

 

  
                  3-71                         3-72 3D 2D  

 

   
       3-73 CNC                    3-74              3-75 100m  

 

2D

( 3-76, 3-77)

( 3-78, 3-79)
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           3-76 ( )                     3-77 ( ) 

 

  
             3-78                                    3-79  

 

2.  

Franken

3D 2D

CNC Franken

( 3-80, 3-81)  

 

  
       3-80                               3-81  
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CAM  CNC

3-82  

 

 
3-82 CAD/CAM  

 

 

Franken

CAD/CAM (digital continuity)

 

 

Franken CAD/CAM

3-83

CAM

Franken CAD/CAM 1:1 mock-up

3D 2D

Franken

3D 2D
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3-83  
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3.2.4  

2001 BMW BMW

BMW-7 100m Nicholas Grimshaw

(Fair Hall 3) (Dynaform)

Franken

PVC

  

 

 

Franken

(briefing)  

“Auto-Mobile” Franken

 

 

 

Franken (parametric design process)

Maya

(deformation) 3-84 BMW

(form finding)

Franken  (form 

follow force) (Dynaform)  

 

 

 

3-84 Maya  

 

 

Maya Franken ( 3-85)

3D (Rhino, CATIA) ( 3-86)
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Franken CAD/CAM

Franken Maya

15

 

(Dynaframe)( 3-87)

Franken 3D .Iges RP

(laser sintering, SLS stereo-lithography, SLA) (

3-88, 3-89) RP 3D 2D

3D (check model)

Franken (form) 

3-90  

 

  
             3-85                                   3-86    

 

 
3-87 Dynaframe  

 

  
             3-88 RP (SLA)                             3-89 RP (SLS) 
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3-90 CAD/CAM  

 

 

Franken

CNC milling

1:1 mock-up ( 3-91) Franken

AutoCAD PK stahl 3D 2D 3D

5000 800

3D ( 3-92) Franken

CAD

CAM mock-up

( 3-70)  

 

  
               3-91 1:1 mock-up                            3-92 3D  

 

 

Franken

Bollinger+Grohmann

PVC

 

 

1.  

—Dynaframe

FEA ( 3-93)
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3-93 FEA  

 

Dynaframe

2D ( 3-94) CNC (

3-95) 30000 ( 3-96)

 

 

 

3-94 Dynaframe  

 

  
                 3-95 CNC                    3-96 Dynaframe  

 

Franken

( 3-97)

3D

( 3-98)  
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               3-97 Dynaframe                               3-98 Dynaframe  

 

2.  

Franken

PVC

(spatial vector framework) (

3-99, 3-100)  

 

  
                 3-99                                 3-100  

 

Franken Franken

2D 3D

Franken Dr. Wilhelm

2D CNC

8000

1:1 mock-up

( 3-101)

( 3-102)

( 3-103)

Franken

( 3-104)  
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               3-101 1:1 mock-up                           3-102  

 

  
                  3-103                                3-104  

 

Franken

CAM

1:1 mock-up

1:1 mock-up

Franken

mock-up

3-105  

 

 
3-105 CAD/CAM  
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Dynaform 3-106 Franken

CAD/CAM

Franken

3D CAM

Franken

CAD/CAM 1:1 

mock-up

2D/3D

mock-up
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3-106  
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3.3 CAD/CAM  

(2005) ( 3-1) Gehry Franken

( 3-33, 3-58, 3-83, 3-106)

  

 

 

 

3-33, 3-58 Gehry

3-83, 3-106

Franken Gehry

( 3-107)  

 

 
3-107 

 

 

 

3-33, 3-58 Gehry

Franken Maya

( 3-83, 3-106) 3-1

3D 3D

3D

 ( 3-108)  

 

 
3-108 
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3D  

 Gehry Franken

(Gaussian analysis) FEA 3-1

3-33, 3-58

CATIA 3-83, 3-106

3D

(Gaussian analysis) FEA ( 3-109)  

 

CAM  

Gehry Franken CAM

3-33, 3-106 Gehry Franken 3D RP

3-58, 3-83 2D

laser cutter CNC plasma CAM

( 3-110)  

a. — 3D  RP  

b. — 3D 2D CNC

 

CAM 3D

 

 

 
                     3-109                                              3-110 

 

 

 (Mock-up) 

3-58, 3-83 Gehry Franken

CNC milling 1:1
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 RP 

 

 

2D  

Gehry Franken Bocad, PK 

stahl AutoCAD

3D 2D  

 

 

 

3D  

 

 

CAM

3D 2D 3-1

(2005)

3-1  CAM

( 3-111)  

 

 
3-111 

 

 (Mock-up) 

3-58, 3-106 Gehry Franken 1:1

3-33 Gehry
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( 3-1, 3-83, 3-106)

3-1

( 3-112)  

 

 
3-112 

 

 

3D

3-1

( 3-113)

 

 

 
3-113 

 

CAD/CAM

( 3-114)  
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3-114 CAD/CAM  

 


