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Design and construction of rotating crash experimental platform

XIE Jingru', LIU Shengxiong’, MING Jianxiong', YANG Guangyu', QIU Jinlong', CHE Xingping', YIN Zhiyong'
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Liberation Army, Research Institute of Field Surgery, Daping Hospital, Third Military Medical University, Chongqing 400042, China;
2. School of Pharmacy and Bioengineering, Chongqing University of Technology, Chongqing 400054, China

Abstract: Craniocerebral injuries were common in traffic accidents. Due to the complexity of rotating- caused injury
experimental device, the rotation angular acceleration is difficult to be controlled accurately. Therefore, the relationships
between brain rotational motion and craniocerebral injury and the related tolerance limits have yet to be studied. To solve
the above technique problems, we design and construct an experimental platform of craniocerebral rotating crash. With the
air pressure of 200 kPa, the peak angular acceleration was (19 615.2+75.9) rad/s’; with the air pressure of 400 kPa, the peak
angular acceleration was (45 565.7+315.2) rad/s’. Through no-load experiment, this device was proved to be able to control
the angular acceleration precisely under different air pressures.
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Fig.1 Schematic diagram of a multifunctional craniocerebral rotating crash experimental platform

1: High-pressure air pump; 2: Driving rod; 3: Rack; 4: Ratchet; 5: Spinning pin; 6: Carrier turntable; 7: Base; 8: Fixed column; 9: Elastic rubber band
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Fig.2 Schematic diagram of the gearbox structure of

multifunctional brain rotating crash experimental platform

1: Carrier turntable; 2: Elastic rubber band; 3: Fixed column; 4: Groove ring
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Tab.1 Peak values of angular acceleration in no—load

experiment with an air pressure of 200 kPa

No. of experiment PV/g PAA/rad-s?
1 60.24 19 678.4
2 60.18 19 658.8
3 59.72 19 508.5

PV: Peak value of linear acceleration; PAA: Peak value of

angular acceleration
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Tab.2 Peak values of angular acceleration in no—load

experiment with an air pressure of 400 kPa

No. of experiment PV/g PAA/rad-s”
1 140.59 45926.1
2 138.24 45158.4
3 139.63 45612.5
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