Introduction

During playing of a bowed string instrument, the rosin-coated
bow hair is drawn against the string, causing the string to
repeatedly stick to and be suddenly released by the hair, a
phenomenon known as stick-slip oscillation.

It is widely accepted among players that different bows have
different tonal properties.

Despite nearly a century of study, how the different tonal
qualities of violin bows are related to their physical properties
Is poorly understood.

A test that violin players can perform to assess the
characteristics of a violin bow is called the Salchow test.

The Salchow test involves holding the bow at the frog in one
hand and tapping the bow hair on the knuckle of the other
hand, feeling the resulting vibrations in the bow using the bow
hand.

We built a device for performing a quantitative version of
the Salchow test.
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Different bows showed different decay rates
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The Z vibration (direction of the tap) showed the most
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For all three bows, when
comparing the ratio of the total
Z power to total X and Y
power, the ratio was always
greater than 1, showing that
the vibrations are primarily
excited in the Z direction.

Evaluation of violin bow vibrations using a quantitative Salchow test

Different bows showed variation in fundamental frequency

width for all conditions
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35‘_Icm drop height, 2cm from tip The width of the
: | fundamental frequency, a
measurement of decay

rate of the vibrational mode
and taken by dividing the
area of the peak by its
height, was consistently
larger for bow 3 (wood)
than bow 2 (fiberglass),
and was larger for bow 2
(fiberglass) than bow 1
(carbon fiber) except for at
5 cm. As the peak width
correlates with the inverse
of vibrational lifetime, these
data show that the more
costly wooden bow had the
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