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Study on Convergence Technique through Structural Analysis
due to the Configuration of Guitar

Jung-Ho Lee’, Jae—Ung Cho"
*Department of Mechanical & Automotive Engineering, Graduate School, Kongju University
“Division of Mechanical & Automotive Engineering, Kongju University

B wre Jjge B 3Rl g4 ge s ol o Holde BAE e A Aok,

710 F1EkE wAstel AAl A Al Fel Aok FES slelshs e ATsign B AR A4 7]
Ehl 831 249 SAAE AT Fgotn 2AY F F, FRRLNNS YA B =R AT
Fol e A5E ALgstel /129 el BAZ ARH ol B3t sl B MARE DS F UL AoR
AEHY ol B @ 5 9t UANS AT 1 /S ARt Bk ARY ATRE) e A%
Erj2 A A0 SEahE B3k S WAste] TS AL 5 lon Ul Wl M) §371%zel

[s}
ART 7beshd mEQl 247bs vehd & 9ok
e Key Words : 7[E}, 7 & & Y74, §5 s

This paper aims at solving the bending problem by the applied force due to the configuration
of the neck part of guitar. At reinforcing and using the existing guitar, the method to understand the area
vulnerable to the load was studied. In this study, the material property of wood applied to the practical
guitar was applied and the finite element analysis was carried out after the modelling. By using the result
through the study of this paper, it is thought that the foundation of material about bending and damage
which has been recognized as the problem of existed guitar can be obtained. This study aims at improving
the guitar as the design to reinforce it is studied. The bending and the damage are prevented and the
durability can be improved by applying to the practical design on the basis of the result of the improved
study model. And it is possible to be grafted onto the convergence technique at design and show the
esthetic sense.
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(Table 1) Property of body

Maple wood
Density
Temperature
Young's Modulus
Poisson’s Ratio
Buld Modulus
Shear Modulus

Material Property
600 Kg/m®

109.0 MPa
0

36.333 Mpa
545 Mpa

(Table 2) Property of neck

Ash wood
Density
Temperature
Young's Modulus
Poisson’s Ratio
Buld Modulus
Shear Modulus

Material Property

721Kg/m*

869 MPa
0

28967 Mpa
43.45 Mpa

[Fig. 2] Configuration of model 2
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[Fig. 3] Mesh of model 1
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[Fig. 4] Mesh of model 2
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Equivalent Stress

Type: Equivalent (von-Mises) Stress - Top/Bottomn - Layer 0
Unit: MPa

Tirne: 1

2014-06-11 2# 10:03

0.10725 Max
0.095334
0,083417
0,071801
0.055554
0.047667
0,03575

0,023834
0.011917
1.2996e-7 Min

[Fig. 6] Equivalent stress at neck of model 1
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A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress - Top/Bottom - Layer 0
Unit: MPa,

Time: 1

2014-05-11 27 10:15

0.10725 Max

001917
1.23%e-7 Min

[Fig. 7] Equivalent stress at model 1
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A: Static Structural
Tatal Defarmation
Type: Total Deformation
Unit: mm

Time: 1

2014-06-11 23 10:25

2.0057 Max
1.7828

1,56

13371

11143
089142

0, BAE5E
0,44571
0,22285

0 Min

[Fig. 8] Total deformation at neck of model 1

[Fig. 9] Total deformation at model 1
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B: Static Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress - Top/Battom - Layer 0
Unit: MPa

Time: 1
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[Fig.10] Equivalent stress at neck of model 2
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[Fig.11] Equivalent stress at model 2
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[Fig. 12] Total deformation at model 2
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