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Design of Rotator Cuff Trainer Based on Oscillating Hydraulic Damping

WANG Ying-hao, WU Jian-feng, YANG Hong-chun, TANG Zhi-chuan
(Zhejiang University of Technology, Hangzhou 310023, China)

ABSTRACT: The work aims to study a rotator cuff trainer for resistance training of rotator cuff muscles. By researching
the biomechanical characteristics of rotator cuff muscles, an analysis was made to find the best way to exercise the rotator
cuff muscles. Then, a training method based on oscillating hydraulic damping was proposed. Then, a control method
based on damping output was designed creatively and a rotator cuff trainer was also designed according to the human
body size. Through the resistance training of rotator cuff muscles, myoelectric test was carried out to the rotator cuff
trainer and chest expander with myoelectric tester to verify the feasibility of design. When rotator cuff trainer was used for
exercise, the muscle mobilization sequence was teres major-infraspinatus-anterior deltoid-extensor carpi ulnaris-triceps
brachii, which was more in line with the sequence of professional shoulder rotation. When the rotator cuff trainer was
used to rotate on sagittal axis, the percentage of infraspinatus’s work was 36.2%z=11.9%. For coronall axis, the percentage
of infraspinatus’s work was 37.2%+13.6%. The exercise mode of using rotator cuff trainer for resistance training of rota-
tor cuff muscles is more scientific with less invalid work, which can activate the rotator cuff muscles better and realize
better training effects, thus having practical significance for preventing rotator cuff injury and repairing injury.
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Fig.1 Shoulder joint structure, rotator cuff muscle group and related muscles
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Fig.2 Single-blade oscillating hydraulic cylinder
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Fig.3 Spiral flow regulating valve
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Fig.4 Oscillating hydraulic damping device
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Fig.6 Product prototype and EMG experiment
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Fig.7 Result of muscle mobilization sequence
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Fig.8 Result of muscle work percentage
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