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Improvement of Sound Quality for an Electro-Acoustic Guitar Using Finite Element
Analysis

J. M. Lee, Y. W. Park, K. B. Im(Mechatronics Eng. CNU)

ABSTRACT

A qguitar pickup transforms the vibration of strings to the electric signals, and deliveres them to an amplifier.

A

piezo pickup has interference problem between strings. The paper aims to improve sound quality for an
electro-acoustic guitar through the finite element analysis. Firstly the conventional pickup is modeled and analyzed
with a commercial program called ANSYS. It is obvious that there exists interference between the strings. The
structural modification of the pickup is performed, based on the beam theory. The modified structures are suggested,
modeled and analyzed. Then the result are compared with those in the conventional pickup. It can be concluded that
the interferences with the modified structures are much less than those with the conventional structure.
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Fig. 1 shape of piezoelectric material
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Fig. 2 (a) Voltage Output by Loading Force
(b) Expanded Graph
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Fig. 3 Simplification and Mesh Generation
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Fig. 4 (a) Stress Analysis to x-axis
(b) Stress Analysis to z-axis
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Fig. 5 Stress Analysis to y-axis
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Table 1 Stress Analysis
X axis Stress | Y axis Stress | Z axis Stress

0.158)Pa 1.344p: 0.410}Pz
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Fig. 6 Relation of Force and Xx,y,z-axial S)iress
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Fig. 7 Example of Elastic Deformation
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g. 8 Developed Models

Fig. 9 Stress Analysis of Developed Models
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Fig. 10 Model of Square Structure

Table 2 Axial Stress Caused by Changed H-value of
Square Structure

H, mn X axis y axis Z axis
2 0.659¥Pa 2.70HPa 0.476}P:
3 0.901YPa 3.11}Ps 0.501}Pa
4 0.875}Pa 2.841Pa 0.563}P:
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Fig. 11 Model of Triangle Structure

Table 3 Axial Stress Caused by Changed H-value of

Triangle Structure
H, mn X axis y axis Z axis
2 0.328l{Pa 1.608Pa 0.471kPa
3 0.371kPa 2.34Pa 0.375}Pa
4 0.392}Pa 2.821p: 0.424}p
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Fig. 14 Mechanical Safety of Material
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Table 4 Stress Analysis of Developed Models

EDT

F

X axis Y axis Z axis

Stress Stress Stress

7E T 0.158}P 1.34Mp: 0.410}Pa

A =2 | 0.371R 2.34Pa 0.375\Pa

ARF | 0.901MP 3.114P 0.501}Pa
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