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TENSION CONTROL/SYSTEM IDENTIFICATION/REDUCTION DEVICE

Pulling the wrist bone slightly apart is one process of treating a fractured wrist
bone. At present, using masses such as sand, the research presented a tension control
system that can be adjusted to the tension setting and able to compensate for the tension
when disturbances caused by uncertainty such as the stretching or contraction of the
finger traps and other disturbances that will result in the change of traction. The results
ofthe survey of Thai average weight in 2009 found that the weight of males and females
is 68.83 and 57.40 km, respectively. Data from orthopedic doctors suggest that the ideal
tensile force on the patient is 10 percent of Patient weight. The weight is approximately
6.88 and 5.74 kg, so this system is designed to be used in the tensile range of 50 to
80 N to cover the average weight of Thai people. The research began with the design
of the tension control mechanism, load cell sensor calibration, system modelling and
system identification. The design of the PI controller was performed using response
optimization in MATLAB/SIMULINK. After that, it was tested for two operating
cases. First, the control system compensated for the tension all the time. The second
case is that the control system compensates for the tension when the tension is exceeded
the boundary condition. After designing the controller, we tested the input tracking
and robustness by increasing and decreasing traction in the system. In addition, it is
also tested by pulling the wrist. With the conditions of the above 2 cases of control.

The results showed that after the design of the PI controller, the overshoot was reduced



and the tension control system was able to maintain the tension in the range of 50 to
80 N even when the tension control system was disturbed by uncertainty. Motor will

act to compensate for the tension back to the set value.
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