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Design and Fabrication of Additive Manufactured Violin
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(A) 3D scanning
*X-ray CT scanner

-3D digitizer
U
(B) Reverse engineering (C) Analysis
and redesign for design
*3D-CAD etc. *CAE
~~

(D) Fabrication
*Additive manufacturing
-Secondary processing
*Assembling

hd
(E) Evaluation
-Surface roughness
*Mass measurement
«CAT

Fig.1 Process for design, fabrication and evaluation of

the additive manufactured violins
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Table 1 List of equipments and computer programs.
Product name
Usage | Classification Manufacturer Remarks
(Trademark)
X-ray CT scanner TOSCANER-30000uCM Toshiba IT & Control Systems Corp. 3D scanning
A
) 3D digitizer COMET 5 11Ma Carl Zeiss Optotechnik GmbH 3D scanning
SolidWorks Dassault Systémes SolidWorks Corp. 3D design
(B) 3D-CAD programs
spScan Armonicos Co., Ltd. Reverse engineering
ANSYS ANSYS, Inc. Structural analysis
WAON Cybernet systems Co., Ltd. Acoustic analysis
©) CAE programs -
TSV-PRE TechnoStar Co., Ltd. Preprocessing
HiramekiWorks Quint Corp. Topology optimization
RaFaEl 550C Material: Nylon 12
Additive Manufacturing ASPECT Inc. -
(D) RaFaEl 300F Material: Nylon 11
systems
ProX 300 3D Systems Corp. Material: 17- 4PH
) White interferometer Nexview AMETEK, Inc. Roughness measurement
Inspection program spGauge Armonicos Co., Ltd. Deformation inspecting
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Fig.2 3D-CAD model of the violin
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(a) Topology optimization

(b) Stress distribution
Fig.3 Examples of structural analysis with CAE

Fig.4 The additive manufactured violin
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