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Data stability analysis of constant torque measurement in experiment of moment of inertia of
rigid body

HUANG Xiao-qing, LIU Zhi-cheng, XIE Peng, FANG Rui, ZHANG Zi-qing, ZHANG Hai-xia, ZHANG Zhi-he, XU Li-li, HUANG Ju-
ying, LI Shan-shan, HUANG Ya-qi
School of Biomedical Engineering, Gapital Medical University, Beijing 100069, China

Abstract: Data stability analysis was conducted for the constant torque measurement used in the experiment of the moment of
inertia of rigid body. In the experiment of accelerated motion, the unified experimental conditions were adopted and the
experimental operation was standardized to avoid the effect of other factors, except the counterbalance mass, on the results. In
the experiment of decelerated motion, the initial angular velocity was randomly chosen to obtain a large number of equally
accurate measurement data. By comparing and analyzing the data, a statistical distribution law of the measurement moment of
inertia was obtained, finding a range of optimal value which was verified by other experiment methods. The proper
characteristic times of accelerated and decelerated motions could be selected to ensure the measurement result stays within the
optimal range. If the characteristic time of accelerated motion was longer, the characteristic time range of decelerated motion
for obtaining the stable measurement result was relatively larger, which means counterpoises with smaller quality and motions
with slower average angular velocity could provide stable measure results. However, in consideration of other factors, the
characteristic time of accelerated motion should not be overly long.
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Note: The center of peak is located around I of 6.32 g/m?
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Fig.2 Relationship of 7 and characteristic time of accelerated and

decelerated motions
Note: The degree of gray indicates the magnitude of measurement
results; the solid line stands for equal characteristic times of
accelerated and decelerated motions. The points range from 6.30 g/m’
to 6.34 g/m’
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Biomechanics of compressive fixation by using AO lag screws of cancellous bone or combined
lag screws of cancellous bone

XU Da-giang™?®, SUN Pei-dong®, WANG Jian', ZHAO Wei-dong’, LIU Xi-jun', ZHANG Mei-chao’, YANG Hui-lin®

1. Department of Orthopedics, Affiliated Jianhu Hospital of Nantong University, Jianhu 215007, China; 2. Department of Anatomy,
Southern Medical University, Guangzhou 510515, China; 3. Department of Orthopedics, First Affiliated Hospital of Soochow
University, Suzhou 224700, China

Abstract: Objective To compare the dynamic load bearing capability after the compressive fixation by using AO lag screws
of cancellous bone or combined lag screws of cancellous bone. Methods The fracture model was established by using
Sawbone of 0.12 g/cm®. The model was compressively fixed by AO lag screws of cancellous bone or combined lag screws of
cancellous bone, and a dynamic load device was constructed. The ElectroForce® 3510 testing machine provided cyclic
dynamic load at 2 Hz, starting with a peak load of 150 N and a valley value of 100 N. The peak load increased by 10 N per 100
cycles; the valley value maintained 100 N throughout the loading test. The peak load and the number of cycles were measured
when 1 mm displacement appeared. Results Compared with AO lag screws of cancellous bone, the compressive fixation by
using combined lag screws of cancellous bone with bone plate was better in the peak load and the number of cycles when 1
mm displacement appeared (P<0.01). Conclusion Compared with AO lag screws of cancellous bone, combined lag screws of
cancellous bone is more reliable, with a higher dynamic load bearing capability.

Key words: AO lag screw of cancellous bone; combined lag screws of cancellous bone; dynamic load; compressive fixation;
biomechanics
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