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Studies on the Acoustical Characteristics of Violin Bridges
and SDM Simulation™

Woo-Yang Chung - Sun-Heang Park™

ABSTRACT

Violin bridge blank cut from maple wood with good quality has typical pattemn of the radial direction in the
side edge with minimal dispersion. This experimental study was designed and carried out to examine the effect of
the physical and macroscopical characteristics on the compressive creep of violin bridge blank which had been
imported from Furopean manufacturer. This research arose from the idea that the maple solid wood with
heterogeneous wood density and ray direction in the side edge would have uneven rheological property of violin
bridge blank which is supposed to be pressed by the tension of strings. Experimentally, the compressive creep of
bridge blank became smaller with the higher density of imported maple wood and showed clear density-dependence
for the duration of load under the string tension of 5 kgf. Every bridge blank showed the behavior of primary
creep stage(stress stabilization) having logarithmic regression creep curve with high cormrelation coefficient under the
designed stress level. Even though the relationship between compressive creep and ray direction on the side edge
of bridge was not so clear contrary to expectation, we could conclude that wood density and ray direction should
be the quality decisive factors affecting the acoustical characteristics and performance of the bridge, the core
member of violin-family bow instruments.

Keywords : violin, bridge, blank, wood density, maple, ray dirction, resonant frequency,
string tension, annual ring density, compressive creep behavior
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Fig. 1. Bridge blank geometry macroscopic observation.
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Fig. 2. Diagram of the compressive creep test for the violin bridge blank.
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Fig. 3. Compressive creep with wood density of O-degree group bridge blanks.
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Table 1. Compressive creep of violin bridge blank according to the ray direction

bridge blank sample No.

weight(g)

deflection under. constant compression

initial(mm}) after 24h(mm)

0-180 2.396 0.122 0.231

0-179 2.427 0.190 0.267

0-200 2.584 0.111 0.211

0-141 2.750 0.136 0.230

0 °- group 0-153 2.866 0.123 0.205
0-136 2.940 0.128 0.204

0-68 3.018 0.112 0.201

0-4 3.263 0.119 0.202

0-120 3.341 0.112 0.213

5-174 2.480 0.124 0.207

5-167 2.700 0.122 0.209

5-163 2.741 0.100 0.198

5-160 2.875 0.107 0.183

5 °- group 5-159 2.979 0.106 0.195
5-72 3.060 0.117 0.216

5-169 3.132 0.103 0.182

5-85 3.207 0.080 0.129

5-39 3.221 0.099 0.190

10-166 2.648 0.174 0.204

10-114 2.662 0.071 0.257

10-25 2.760 0.121 0.201

10-44 2.921 0.133 0.207

10 °- group 10-12 2.930 0.128 0.224
10-102 3.095 0.121 0.226

10-47 3.121 0.116 0.184

10-96 3.240 0.119 0.217

10-31 3.337 0.118 0.196
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Compressive creep with wood density of 5-degree group bridge blanks.
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Fig. 5. Compressive creep with wood density of 10-degree group bridge blanks
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Fig. 8. Compressive creep curve of 10-degree group bridges
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Table 2. Regressive equations for violin bridge blanks according to the ray angle

bridge blank sample No. Regressive equation R value
0-180 y=0.061Ln(X)+0.1174 0.9605
0-179 y=0.048Ln(X)+0.1865 0.9598
0-200 y=0.0594Ln(X)+0.1115 0.994
0-141 y=0.0595Ln(X)+0.1334 0.9907
0 ° - group 0-153 y=0.0522Ln(X)+0.1162 0.961
0-136 y=0.0483Ln(X)+0.1244 0.9732
0- 68 y=0.0565Ln(X)+0.1115 0.9783
0- 4 y=0.0555Ln(X)+0.1105 0.9563
0-120 y=0.0647Ln(X)+0.1021 0.9427
5-174 y=0.0524Ln(X)+0.1156 0.9391
5-167 y=0.0567Ln(X)+0.1258 0.9793
5-163 y=0.0565Ln(X)+0.1119 0.9412
5-160 y=0.0499Ln(X)+0.0954 0.9154
5 ° - group 5-159 y=0.0548Ln(X)+0.1036 0.9789
5- 72 y=0.0644Ln(X)+0.0963 0.8264
5-169 vy=0.045Ln(X)+0.0993 0.9683
5- 85 y=0.0304Ln(X)+0.0843 0.9736
5- 39 y=0.0583Ln(X)+0.1018 0.9918
10-166 y=0.0192Ln(X)+0.173 0.994
10-114 y=0.1134Ln(X)+0.0894 0.9639
10-025 y=0.052Ln(X)+0.1152 0.9358
10- 44 y=0.0488Ln(X)+0.1345 0.9861
10 ° - group 10-012 y=0.0595Ln(X)+0.1203 0.9731
10-102 y=0.0664Ln(X)+0.1156 0.9761
10- 47 y=0.045Ln(X)+0.1081 0.9463
10- 96 y=0.0609Ln(X)+0.1203 0.9548
10-031 y=0.0491Ln(X)+0.1148 0.9921
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