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Fig. 1 Sketch of bending test machine
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Fig.2 Eccentric wheel and output of angular displacement
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Tab.1 Angular displacement for different L

(3

L(mm) sinf) sinb, 6 () 6 (rad) 6 (%) 6 (rad) b ;@2 &) b ;92 (rad)
100 0.102 0. 099 5.85 0.1021 5.68 0.0991 5.77 0.1006
150 0. 067 0. 066 3.84 0. 0670 3.78 0. 0659 3.81 0. 0665
200 0. 050 0. 050 2. 87 0.0501 2. 87 0.0501 2. 87 0.0501
250 0. 040 0. 040 2.29 0.0399 2.29 0.0399 2.29 0.0399
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Fig. 3 LabView data acquisition program
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Fig. 4 Test results of copper
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Tab. 2 Phase lag and moment for different amplitude and frequency

R IR . . .
. 2.5 3 5

M(Nm) | tand E (Pa) | M(Nm) | tand E (Pa) | M(Nm) | tand E (Pa)
1 0.00159 | 0.0703 |2.44<107 | 0.00183 | 0.0658 |2.36X107| 0.00293 | 0.0583 |2.22%107
2 0.00162 | 0.0582 |2.48X107 | 0.00184 | 0.0556 |2.37X107| 0.00293 | 0.0485 |2.22%107
3 0.00161 | 0.0650 |2.47>107 | 0.00184 | 0.0563 |2.37X107| 0.00292 | 0.0419 |2.21%10°
4 0.00157 | 0.0344 [2.41X107 | 0.00181 | 0.0292 |2.33X107 | 0.00295 | 0.0222 |2, 24X 10
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Fig. 5 Test results of rubber
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Fig. 6 Test results of fish fin
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On a Bending Test Machine used to Measure
Viscoelastic Properties of Fish Material

WANG Tuo-dao, JIA Lai-bing, YIN Xie-zhen
(Department of Modem Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract: Mechanical property investigation of biological materials is one of the important branches of
biomechanics. Traditionally, the uniaxial tensile test, relaxation or creep, are often used to study the
viscoelastic properties of material. However, in order to measure the viscoelastic properties of fish
material, a bending test machine was designed and its application is presented in this paper. Fish
swing movement can be simulated based on this machine, angular displacement curve and moment of
experimental samples were measured and then the storage modulus, loss modulus and phase angle of
hysteresis were obtained. Experiment of elastic (copper) and viscoelastic (rubber) specimens was
carried out to verify the reliability of this testing machine. Finally, experiment of fish fin was carried
out and the parameters of its viscoelastic properties was obtained. Experimental results show that this
test system is reliable, simple and practical.

Keywords : viscoelastic property of material; test machine design; fish; storage modulus; loss modulus



