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A Study on the Acceleration Relaxation Curve in the Transfer Part
from Can Filler to the Hookup Conveyer of Closing Machine

Kazuyuki KUROSAWA®*
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The acceleration which container receives shows discontinuity at a point of contact of can fil-
ler and hookup conveyer. This discontinuous acceleration makes problems, such as the spillage of
contents and the deformation of container by collision to transfer guide.

The offset discharge method employing clothoid curve has been proposed. In the case of
clothoid curve, the length of acceleration relaxation curve is uniquely decided by the radius and
the detached angle of filler. Therefore clothoid curve has not been applied for large-sized filler
corresponding to recent high-speed production which can not take the detached angle large.

In this study on the acceleration relaxation curve which is able to apply for all kind of fillers
without restriction, we find a new acceleration relaxation curve named expanded clothoid curve,
and its numerical calculation method. With this expanded clothoid curve. it becomes possible to
determine the length of the acceleration relaxation curve freely for arbitrary conditions of the
radius and the detached angle of filler. Accordingly with this method, container receives no im-
pact, and we are able to achieve stable container transfer with no flutter or no spillage during the
high-speed filling. :
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Figure 1. Schematic diagram of container transportation around can filler
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Figure 2. Clothoid curve
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Table 1. Theoretical value of
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Content of container Q [g] 200 250 350
Diameter D [mm] 53 53 66
Liquid depth A [mm] 88 115 100
Frequency f[Hz] 42 4.2 3.7
Cycle T [sec] 0.24 024 027
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Figure 8. The transport path of container when an expanded clothoid curve
is applied to offset discharge
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Figure 9. Changes of the acceleration
be applied on a transported container
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