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Revealing mechanical property of intract rabbit tibia in three-point bending test ZHONG Hong-gang™ ,LIU Wei-hua,
BU Hai-bin,QIAN Min-quan. *College of Life Science & Bioengineering Beijing University of Technology ,Beijing 100022,
China
ABSTRACT Objective:To explore the mechanical property of intact long bone through three-point bending test of rabbit
tibia according to mechanics of materials. Methods:Ten pairs of normal rabbits tibia were treated on three-point bending
test with 80 mm supporting distance in order to corroborate the virtual loading test on bone model. Results:Bending stiff-
ness and strength of 10 pairs of normal rabbit tibia were obtained. The maximum flexibility of the right and the left tibia was
(2.737£0.262) mm and (2.739+0.233) mm respectively. The maximum load,which indicated the bending strength,of the
right and the left tibia was(17.803+2.675) kg and (18.366+2.653) kg respectively. The area under the loadlexibility curve
before fail of the right and the left tibia was(23.829+4.413) kg/mm and(24.725+4.101) kg-mm respectively. The slope of
the load-flexibility curve which indicate the stiffness of the right and the left tibia was (7.545+1.310) kg/mm and (7.631x
1.174) kg-mm respectively. Conclusion:The discrepancy between different animal body is larger than conventionally re-
quired. It’s suggested for performing three-point bending test of long bone of the body both sides in pair.
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Fig.1 Three-point-bending test of rabbit tibia P indicated load and L

was the supporting distance
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Fig.2 Load-flexibility curve,in which K was the slope,and Pmax was

the maximum loading
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Tab.1 Results of three-point-bending test of double side tibia of the 10 rabbits™

e IRBEE (mm) IR AT (kg) i (kg mm) H# (kg/mm)
A5 ZEM A ZEM A 2= A 2=
1 2.73 291 15.81 16.92 21.06 23.87 6.19 7.13
2 241 2.56 19.67 21.36 23.07 27.09 8.91 9.18
3 2.65 275 2274 23.58 29.86 31.68 10.05 9.70
4 2.90 2.66 18.85 17.15 25.32 2245 7.84 7.35
5 2.90 2.65 19.26 18.83 27.57 2473 8.06 8.14
6 2.49 2.58 15.78 17.25 18.80 21.89 7.56 7.46
7 2.88 2.60 19.44 18.13 26.16 22.83 7.94 7.92
8 2.79 3.04 16.45 19.70 21.27 27.80 6.76 7.31
9 2.39 2.46 13.40 14.30 16.51 16.97 6.13 6.17
10 3.24 3.19 16.64 16.43 28.68 27.94 6.01 5.97
S fE 2737 2.739 17.803 18.366 23.829 24725 7.545 7.631
¥y 2 0.262 0.233 2,675 2.653 4413 4.101 1.310 1.174
HXERE  9.6% 8.5% 15% 14% 19% 17% 17% 15%

. ESHE 80 mm
Note: With 80 mm supporting distance
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Tab.2 Right to left ratio of the three-point-bending test

results
e KRB mKET TR R
i Zemy - szl - GsZzmy - qsZzEm)
1 0.938 0.934 0.882 0.868
2 0.940 0.921 0.851 0.971
3 0.962 0.964 0.942 1.036
4 1.090 1.099 1.128 1.067
5 1.094 1.023 1.115 0.990
6 0.967 0915 0.859 1.014
7 1.107 1.072 1.146 1.003
8 0.918 0.835 0.765 0.925
9 0.972 0.937 0.973 0.993
10 1.016 1.013 1.026 1.008
FHIME 1.00 0.97 0.97 0.99
Y5 0.07 0.08 0.13 0.06
AEXT 15 22 7.0% 8.0% 13.2% 6.0%
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