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Research for the 5 axis machining simulation system with Octree Algorithm.

Y. H. Kim(Mechanical Eng. Dept. Kon-kuk Univ.), S. L. Ko(Mechanical Eng. Dept., Kon-kuk Univ.}

ABSTRACT

The overall goal of this thesis is to develop a new algorithm based on the octree model for geometric and
mechanistic milling operation at the same time. Most commercial machining simulators are based on the Z map
model,.which has several limitations in terms of achieving a high level of precision in five-axis machining
simulation. Octree representation being a three-dimensional (3D) decomposition method, an octree-based
algorithm is expected to be able to overcome such limitations. With the octree model, storage requirement is
reduced. Moreover, recursive subdivision is processed in the boundaries, which reduces useless computations. To
achieve a high level of accuracy, fast computation time and less memory consumption, the advanced octree
model is suggested. By adopting the supersampling technique of computer graphics, the accuracy can be
significantly improved at approximately equal computation time. The proposed algorithm can verify the NC
machining process and estimate the material removal volume at the same time.
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2. Octree Model
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Concept of an Octree Model

957

2.2 Definition
Octree & 3
i ST d"ﬂ dAe #Hs EviME Root
Octree & A olgtct. 7211 Root Octree 2 octant &4
Ho= 879 HUst 7719 cube & Y}Erh
= BLACK(Full), WHITE(Empty)

E_

zi

Octree 9] Node
b A GRAY(Partial)ﬁ‘/] 3 71 EiQlo —‘f‘—%ﬂt}
Z+ 719} octant 5 B A}3}o] object 7} octant
AFstr o™ Black(full), EF3%
White(empty), F2 2oz HF55 MUH"Z Gray
AAFH o] F Object 7} PEHOZ cell &
3} @i gray cubic ST FAH o
A Bk 28 octant 7} object of 28 &%
3] A5 (BLACK Node), HA 34 cube 37
B} 499 ar7 ol Ao FEdr)

Fig. 1 & 0]9}Z& Octree 9] £83AL v
th SHEEE BAE HEo] BHs)orsl object 7}
AT, xdstaz e Gge] dsiAg ¥
g Frxol BHxIuAA Edo] dojtA ot
8ol TaHY =7t 8 /o ER]Rd dHoH
T35 ZA"EG

2

3

Z
h =4

Hslo] 2

(‘.4_, s :10

3. Supersampling Method 2} Octree

3.1 Antialiasing & Supersampling Method
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Fig. 2 Comparison between aliased and antialiased image
Note hat the square area represents each pixel
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Fig. 4 Simulated MRV according to the unit length
of a tool movement at a pick feed of Imm
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Fig. 5 Relationship between computation time and
accuracy of simulation using the octree model and
the advanced octree model.
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4.2 Steep slope machining
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Fig. 6 Simulated MRV according to the unit length of
a tool movement using the octree model and the

advanced octree model in a steep slope machining.
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Table 1 Simulation condition

A steep slopc machining

Tool | Dia 6mm Flat endmill
Inclination angle of slope 89°

Radial depth 0.6 ~ 0.1mm

Axial depth 6.5~ 6.7mm

Cell size Imm, 0.5mm, 0.3mm
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(b) Part of the results
Fig. 7 Visualization in Steep slope machining at cell size

(a) Simulation results
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