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Abstract

A high-speed dynamic weighing system, which weighs a moving article, is used mainly in food
and agriculture industries. Efficiency of such system depends on many factors such as load cell, signal
acquisition and conditioning system, and mechanical parameters. This research analyzed the effects of
mechanical parameters of a high-speed dynamic weighing system, which utilizes 4 contact-point carrier
and z-plate, on the quality of load cell signal. The result will be used to better the design and
fabrication of such system. Mechanical parameters include 1) relative heights at the entrance to and
exit from z-plate, 2) weighing proportion of the carrier, which refers to the length proportion of the
carrier while weighted on z-plate to the length between successive carriers. In order to identify a range

of mechanical parameters that yields quality load cell signal, a simulation technique was used where
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a weighing system was modeled as a mass-spring-damper system; weight of an article as step input
whose frequency represents travel speed of the carrier. The findings were experimentally confirmed as
the followings. 1) There was a limited design and fabrication tolerance of the relative heights, and the
design guideline was displayed as plots. If the relative height is over the limit, load cell signal will have
additional frequency that carries no article weight. 2) A higher weighing proportion gives more data
points and better noise resistance but less signal spacing between successive carriers. This, however,
has no significant effect on load cell signal quality. Nonetheless additional sensor is required for signal
separation.

Keywords: weight sorting machine, weight system, high-speed dynamic, mechanical parameters
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