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Abstract: A machine that makes paper cups has many parts, including a barrel cam, an index, and a turret. When the
barrel cam, which is the main operating part of the machine, rotates, it pushes the roller fixed on the index, and paper
cups are formed as the turret connected to the index rotates. Therefore, the performance of the machine is affected by
the barrel cam. In this study, the program for designing barrel cam, which creates the profile of the cam is developed
using MATLAB. This profile is used to develop a 3D CAD model by using a 3D CAD program. Dynamic models
containing the barrel cam are created on the basis of the profile and 3D laser scan of the barrel cam. Further, the
rotation angle of the index in the machine is measured using a high-speed camera. The rotation angles of the dynamics
models are compared to verify the effectiveness of the program.
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Fig. 1 The barrel cam and the index
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Table 2 Design variables of the cam design
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Fig. 3 Geometry of the index and the barrel cam
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Fig. 7 Converted model of the cam
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Table 4 Information of dynamic model

Parts Rigid body 24
Joints Revolute 16
Translational 7
Fixed

Driver 1
Forces Spring 14
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Fig. 8 Dynamic model of the paper cup forming machine
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