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Creation of an Experimental System for Testing the Dynamic Tensile Stress
of Cells Using Membrane Variable Stress Wave

YU Yu', QIN Shu-rer?, DENG Zhi-pin', ZHU Wei-bing', ZHOU Ji-xiang’
(1. College of Mechanical Engineering, Xihua University, Chengdu 610039, China;
2. College of Mechanical Engineering, Chongqing University, Chongging 400030, China;
3. Third Military Medical University, Chongqing 400030, China)

Abstract: The constitution, design ideas and working principles of the DDC experimental system for testing dynamic
tensile stress of outside body cell using membrane variable stress wave are discussed in detail. A new design neasure is
put forward, i. e. using airtight liquid for transferring pressure, and a space mechanism which is made up of two movea-
ble linking axes and controlled by DDC for producing dynamic tensile stress with variable stress wave. The space mecha-
nism is made up of two moveable linking axes, the first axis is controlled by an alternative current servo system, at the
same time it drives the modulating disc, and its rotation velocity is uniform and adjustable, so the rotating velocity of the
modulating disc can be controlled. Second, the hydraulic pressure worktable is driven by step electric motor. By dynam-
ically changing the relative position of the modulating disc and the worktable, the journey of the piston in hydraulic pres-
sure vat can be changed accordingly. The resultant motion of the modulating disc rotation and the radial direction relative
movement of the piston can create liquid pressure with variable frequency and amplitude range, and the pressure can be
changed into membrane tensile stress with variable frequency and pressure amplitude range using pressure fine tuning,
and multi-path disporting pressure. The system is proved to be simple, reliable, economic and controlled expediently by
the experiment conducted.

Key words: cell stress experiment; dynamic stress wave; stress generator; DDC stress modulation; membrane

stress wave
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