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Development of a CAD/CAM System for Marine Propeller

Yongtae Jun*, Jaewoong Youn**, and Sehyung Park*

ABSTRACT

The manufacture of a marine propeller typically requires long lead time to generate 5-axis tool path. Hence, it may

take several weeks to manufacture a satisfactory propeller with a general purpose CAD/CAM system. In this research, a

dedicated 5-axis CAD/CAM system for machining marine propellers has been developed. The system employs various

methods to enhance the productivity: interference-free tool path generation employing check vectors and optimum cutter

size determinants. In addition, an iterative NURBS modeling technique is used to improve the accuracy of the modeled

surfaces, and effective cutting conditions are determined and recommended empirically to increase the productivity.
The proposed CAD/CAM system has been implemented with C++ and OpenGL graphic library on the Windows
system. The system validation and sample resuits are also given and discussed.
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Fig. 3 Graphic display of a modeled propeller
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Table | The spec for the 5-axis M/C

g5 A7]
Table Size 920 x 520 mm
Travel X 720 mm
Y 520 mm
3-axis Z | 520 mm
M/C 1 Spindle Motor 5.5/1.5 kW
Tool Shank BT 40
Spindle Diameter ¢ 65
Max. Weight 500 kg
Loadable on Table
Controller FANUC 15M
Range of Tilting angle | -110° ~ +110°
Clamping Force 100 kgf (hydraulic)
Index | Fixture Size ¢ 250 x 90 mm
Table | Stroke X | 720 mm
Y 385 mm
Z 520 mm
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Fig. 12 Propelier modeling

(a) Finish cutting

(b) A machined part
Fig. 13 Propeller machining using the developed system
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Table 2 Comparison of machining performance between

3-axis copy milling and the developed system

3% copy | LB A"
4%
4 blades | 120 hrs Machining: 25 hrs
Polishing: 24 hrs
Totaf time: 49 hrs
Number | 5 blades | 144 hrs Machining: 34 hrs
of | Polishing: 30 irs |
blades Total time: 64 hrs
6 blades | 170 hrs Machining: 48 hrs
Polishing: 36 hrs
Total time: 84 hrs
Accuracy 0.3 mm Mmm
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