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Design and Manufacturing of a 3D Pattern Mill

E. J. Kim, J. K. Choi, S. J. Han{(Manufacturing Technology LAB, 1AE)

ABSTRACT

In this study for the development of a 3D pattern mill, we designed its layout which has high stiffness and
low-weight structure. We calculated the load of each axis component when 3D pattern mill is under the worst cutting
conditions. On base of the calculations, we determined the size of its structure and selected main components of the
machine. Also, using FEM we analyzed the layout design of 3D pattern mill to reduce the weight of structure and
increase stiffness of it. According to the load position and direction, shapes and values of the deformation and the
stress distributions are calculated, also we calculated the natural frequencies and mode shapes in order to medify and
redesign the weak parts

Key Waords : 3D Pattern mill (EFEIE7F37]), Stiffness (744), Static and dynamic analysis (3, 3 34,
Natural Frequency(2-##%5%), Mode shape (2= 374}
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Table 1. Target

F 5 SPEC.
%3 9| F#& { X} 5 000mm 20n/min
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Table 2. Hardware
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Fig. 1 Entire structure
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Fig. 2 Displacement distribution of X-direction force

Table 4. Displacement values with respect to the load
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Fig. 3{a) Displacement distribution of solid modeling
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Fig. 3(b) Displacement distribution of solid modeling

Table 5. Deformation value with respect to the load
wael BIF (m) | A Nm)
25 | A SR |~2F

A8 BN |ewg |vuy (w99 mus

X& 246 | 27.5 | 4.1 3.6
Y& -~ 14.0 - 7.1
75 - 9.6 - 10.4
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Fig. 4 1 th Mode shape (19.8 Hz)

Table 6. Natural Frequency
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