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Title of Dataset  

Rat-tail models for studying hand-arm vibration syndrome: a comparison between living and 
cadaver rat tails 

 

Introduction 

Over-exposure of the hand-arm system to intense vibration and force over time may cause 

degeneration of the vascular, neurological, and musculoskeletal systems in the fingers. A novel 

animal model using rat tails has been developed to understand the health effects on human fingers 

exposed to vibration and force when operating powered hand tools or workpieces. The biodynamic 

responses, such as vibration stress, strain, and power absorption density, of the rat tails can be used 

to help evaluate the health effects related to vibration and force and to establish a dose-effect 

relationship. While the biodynamic responses of cadaver rat tails have been investigated, the 

objective of the current study was to determine whether the biodynamic responses of living rat 

tails are different from those of cadaver rat tails, and whether the biodynamic responses of both 

living and cadaver tails change with exposure duration. To make direct comparisons, the responses 

of both cadaver and living rat tails were examined on four different testing stations. The transfer 

function of each tail under a given contact force (2 N) was measured at each frequency in the one-

third octave bands from 20 to 1000 Hz, and used to calculate the mechanical system parameters of 

the tails. The transfer function was also measured at different exposure durations to determine the 

time dependency of the response. The biodynamic responses of both cadaver and living rat tails, 

and the modeling results and time dependency are presented in a manuscript of this study (Warren 

et al., 2024), the original datasets measured in each trial of the tests are documented in this data 

description.  

 

Methods Collection 

Two series of tests were conducted in this study to investigate the biodynamic response of rat tails 

and their time dependence, which includes tests with the tails of cadaver rats, and tests with the 

tails of living rats.  



 Tests with the tails of cadaver rats. Twelve tails dissected from rat cadavers were used 

to conduct two series of exposure tests using four testing stations. Four tails were tested 

each day. The first series was the vibration exposure of sinusoidal excitation from 40 to 

1000Hz in the one-third octave bands, with a magnitude of 1.0 g (9.8 m/s2) rms value. The 

second series was a 4-hour exposure test at two frequencies (63 and 200 Hz) at the same 

magnitude of 1.0 g rms. 

 Tests with the tails of living rats. Six living rats were used in these tests on the same four 

testing stations. These tests lasted for four days so that each tail could be exposed at each 

of the four testing stations to examine the effect of testing stations on the biodynamic 

responses. The vibration exposure was still sinusoidal excitation, but from 20 to 1000Hz 

in the one-third octave bands, and the input vibration magnitude was 0.5 g rms. The 

exposure duration was one hour each day. 
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