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A Convergence Study on the 5-axis Machining Technology
using the DICOM Image of the Humerus Bone
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The present study aimed to obtain basic knowledge of a customized artificial joint based on
the convergence research of Digital Imaging and Communications in Medicine(DICOM) and 5-axis
machining technology. In the case of the research method, three-dimensional modeling was generated
based on the medical image of the humerus bone, and the shape was machined using a chemical wood
material. Then, the anatomical characteristics and the modeling machining computation times were
compared. The results showed that the Stereolithography (STL) modeling required twice more time for
semi—finishing and 10 times more time for finishing compared to the Initial Graphics Exchange
Specification(IGES) modeling. For the 5-axis machining humerus bone, the anatomical structures of the
anatomic neck, greater tubercle, lesser tubercle, and intertubercular groove were similar to those in the
three-dimensional medical image. In the future, the convergence machining technology, where 5-axis
machining of various structures(e.g., the surgical neck undercut of the humerus bone) is performed as
described above, can be efficiently applied to the manufacture of a customized joint that pursues the precise
model of a human body.
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(Table 1) Characteristics of chemical wood materials

2.1 Agdald 3 =

WA= o7 @ (Shoulder joint) AAFs o2
(Computed tomography; CT)7& 14 0.5mm Volume©-
2 353te] ALy DICOM Aol A ¢ (humerus)
Wk 321 £ A= (Volume Rendering) &2 F&313
tHFig. 11. 59 92w= d2be) A (Terarecon) L&
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[Fig. 1] DICOM Volume data & Humerus Volume Rendering
Image
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(innovation suite ver.2.0, Materialise, Belgium)S A&

Mimics

material specific gravity hardness compressive bending strength heat deflection
(g/em3) (HB) strength(Mpa) (Mpa) temperature(C)
chemical wood 0.7 638 33 30 80
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(Table 2) Comparison of the Computer Aided Manufacturing(CAM) work computation time for the modeling

unit: minute
- calculation time
process condition
STL IGES
' Semi-finishing 172 83
manufacturing

finishing 1916 196

sk Ema bE Aol @ mdy @yulas APelA AR T vde] FA4h 9 A 7hE A

=)
Unigraphics(NX11, Siemens, Germany), WorkNC(Auto & YRz it} £
5, Vero Software group, France) ZZ213-8 AMGsITE Fatol|A] 2u), A 2atell 4] 108] 9] AJ7to] T
tTable 2]. ©]i= Fig. 3-Ag} 2o
2 JoR AAHo] glo] e ARE s W
2 Azt AQHRA7] wfiEoltt. ool ]3] Fig. 3-Be]
IGES 2d&2 A(line) 0.7 o] Fojx nddlals ol

s o
=
fd
1
o,
2

=

T AT
4 3.2 |=Hiy ol é 718 Bo|AlS(simulation)
[Fig. 2] Computer Tomography equipment & 5—axis Zm o] tlerslt TS sFEsly] Y e A
machining unt a2 77k At Apath) S vz S 5 93
[Fig. 4]. 2o ¥(simulation)o| A Z} Weko 2 7}
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3], 18w o] <] 3}E(surgical neck)E ¥ (head) =} o}
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CNC)VE— A3 7A(Computer Aided Manufacturing; CAM) 911t}
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(A) shows the STL modeling, where the data consists of numerous dots.  (B) shows the IGES solid modeling, which consists of lines and planes.
[Fig. 3] Comparison of the STL and IGES modelings using the DICOM image
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