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Vibration Modal Testing on Violin with String Tension Effect

Bor-Tsuen Wang " ~ Way Long * ~ Kai-Ling Mal, Bing-Shiang Sul, Ying-Hui Wu *

! Department of Mechanical Engineering, National Pingtung University of Science and Technology, Pingtung, Taiwan
2 Department of Wood Science and Design, National Pingtung University of Science and Technology Pingtung, Taiwan
3 Machinery Division, National Senior Agricultural-Industrial Vocational School, Pingtung, Taiwan
E-mail: wangbt@mail.npust.edu.tw (Corresponding author”)

Abstract: Violin is a kind of string instrument which sound generation mechanism is from playing bow rubbing string
vibration inducing neck, bridge, face-plate, side-plate and back-plate vibration and producing sound. For calibrating
vibration characteristics of violin with strings in tension condition, this work performs experimental modal analysis
(EMA) on the violin, which is tuned for all four strings in standard tuning and subjected to string tension, to obtain
structural modal parameters, including natural frequencies, mode shapes and modal damping ratios. The violin is tested
for the whole structure in free boundary and divided by five parts, i.e. neck, bridge, face-plate, side-plate and back-plate,
to measure frequency response functions (FRFs) by fixing the accelerometer and roving the impact hammer. The
measured FRFs in five parts are individually performed curve-fitting process to obtain structural modal parameters. In
particular, the violin mode shapes for the individual part and whole structure can be visualized to identify their modal
characteristics. Results show vibration modes of top-plate and back-plate, particularly of interest, can be categorized as
the global modes with free edges and the local modes with fixed edges. The experimental approach for modal testing on
the violin with string tension effect is developed to successfully calibrate modal properties. This will not only be
beneficial to better understand the sound generation mechanism of violin but also realize the modal difference before and
after adjusting violin strings for string tuning effect.

Keywords: Violin, String Tension, Experimental Modal Analysis (EMA), Modal Parameters, Vibration Characteristi
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