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A study on the development of rapid prototyping system using 5 axis machining

T. S Jung(Mechanical. Eng. Dept. KAIST), M. Y. Yang(Mechanical Eng. Dept., KAIST)

ABSTRACT

In order to reduce the lead-time and cost, many useful methods have been applied to Rapid Prototyping (RP) in recent
years. But cutting process is still considered as one of the effective RP methods that have been developed and currently

available in the industry. It also offers practical advantages such as precision and versatility. However, traditional 3 axis NC

machining has sore inherent limitations such as the restriction of tool accessibility and the complex setup.

In this work, a new rapid prototyping system with high speed 5 axis machining has been developed to overcome those
limitations. The architecture of developed system is described in detail and the successful application examples are presented.
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Fig. 1 Motion configuration of developed RP system
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Table | Hardware specifications of the developed system

Configuration 5 Axis(X, Y, Z, B, C)

Dimension 500 mm x 650mm x 700 mm

Weight 85Kg

Max. cutting volume | 200 mm x 200 mm x 120mm

Workpiece material Resins such as ABS and chemical
wood , Non-ferrous metal
X, Y axis: Max. 7000mm/min
Z axis: Max. 4000mm/min

FB, C axis: 30rpm

Feedrate

Acceleration | 0.3G

Spindle motor DC brushless motor Max. 300W B

Spindle speed 2000 to 40000 rpm

(0.8mm ~ 6mm
Max. 100N

Cutting tool size

Cutting force

Fig. 2 Photograph of developed machining system
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Fig. 3 Overall hardware system architecture of developed
machining system
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Fig. 5 Prototype of auto shift lever knob made by RP
process (FDM, LOM, Milling) and real model

Table 2 Comparison of RP Process for making knob

Process Making Cost(won) Dimensional
Time(min) Accuracy (%)
Milling 420 50,000 0.09
LOM 740 550,000 0.8
FDM 600 800,000 1
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