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Automatic Conversion of Design Drawing for CAD/CAM Integration

Ho Ryong Kim and Yang Kyeong Kim
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Abstract

An algorithm and its computer program were developed for the computer aided automatic
converison from 2-D design drawing, which includes arbitrary curves, to a 3-D object, and the 3
-D object obtained from the developed program was used to generate the tool path of NC milling
machine. The algorithm and its computer program developed were applied to several real objects
for their fesibility check and showed satisfactory results. Therefore, it was proved that the
algorithm and its program developed can be applied to the CAM for the mechanical parts having
arbitraily curved shapes by automatically generating its 3-D object. As a result of this study a
basic theory for the integration of CAD/CAM was estabilished which will prompt the improved

quality and productivity.
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Table 1 Input data of Fig 9(a)

View point coordinate:

Rho (p) =500, Distance=450, Theta(§) =0.5(rad), Phi(¢) =0.8(rad)

Straight line data input

Node No. Top view: 8, Front view: 8, Side view: 8
Node Coordinate value Adjacent Group Node
number node No. number nature
T, 1,1 2,7,0 1,2 Standard
T, 51 1,80 2,3 Standard
Top view T, 57 8, 6, 4 3,5 Tangential
T, 59 3,50 3,4 Standard
Ts 1,9 4,6,0 4,1 Standard
T, 1,7 3,57 1,5 Tangential
T, 1,2 18,6 1,6 Tangential
T, 5, 2 2,7,3 3,6 Tangential
F, 1,5 2,80 1,2 Standard
F, 1,1 1,30 2,3 Standard
Front view F; 9,1 2,4,0 3,4 Standard
F, 9,2 3,50 4,5 Tangential
Fs 9, 4 4,6,0 56 Tangential
Fs 9,5 7,50 7.6 Standard
F, 7,5 6,8, 6 7,0 Tangential
Fs 2,5 1,7, 3 1,0 Tangential
R, 5 5 2,80 1,2 Standard
R, 5, 4 1,7,3 2,6 Standard
Right side view R; 5,2 2,6, 4 2,5 Standard
R, 5,1 3,50 2,3 Standard
Rs 1,1 4,6,0 3,4 Standard
Re 1,2 3,5 7 4,5 Standard
R, 1,4 6,2, 8 6, 4 Standard
Ts 1,5 1,7,0 4,1 Standard
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Curve data input

Circle No. Top view : 0, Front view : 0, Side view: 0

Radius of circle:

Coordinate of center:

Coordinate of top and bottom surface of cylinder nature of cylinder : 1 for internal and
2 for external cylinder

Arc No. Top view : 0, Front view : 1, Side view: 0

Radius of arc: 1

Coordinate of center: (9, 3)

Starting angle (#,) and construction angle (4,) : 90, 270 (degree)
Coordinate of top and bottom surface of cylinder: 5, 1

Nature of cylinder: 1

Arbitrary curve Top view : 0, Front view : 1, Side view : 0

Knot number: 24

Nature of arbitrary curve: arbitrary number

Coordinate of top and bottom surface: 5, 1

Coordinate value of data point : (2.00, 5.00) (2.00, 4.91) (2.02, 4.83) (2.06, 4.66) (2.13, 4.50)
(2.36, 4.23) (2.66, 4.06) (3.00, 4.00) (3.34, 4.06) (3.50, 4.13) (3.82, 4.28) (4.50, 4.40) (5.18, 4.28)
(5.50, 4.13) (5.66, 4.06) (6.00, 4.00) (6.34, 4.06) (6.50, 4.13) (6.64, 4.23) (6.82, 4.43) (6.91, 4.58)
(6.94, 4.66) (6.99, 4.83) (7.00, 5.00)
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Fig. 9(a) Example of an object having an arc and arbitrary Fig. 9(b) Tool path of the Fig. 9(a)
curve in front view
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