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ABSTRACT

This paper shows the design optimization of the paper feeding mechanism under dynamic behavior by using commercial
codes of RecurDyn/MTT2D and RecurDyn/AutoDesign which are developed by FunctionBay, Inc. A virtual mockup for
dynamics analysis of the paper feeding mechanism is build on RecurDyn/MTT2D and is simulated. Flexible paper is
represented as a series of rigid bars connected by revolute joints and rotational spring dampers. Paper is fed by a contact and
friction mechanism on rollers or guides. The slip of the paper and nip force of rollers are measured to estimate the system
performance. After a simulation, these performances are automatically send to RecurDyn/AutoDesign which is a sequential
approximate optimization tool based on the response surface modeling. RecurDyn/AutoDesign makes the approximate
objective function and computes the optimized design points of the design variables and gives them to analysis tool. And then
the simulation is repeated with the updated design variables. These processes are repeated until finding a tolerable design
optimization. In this paper, a paper feeding mechanism is introduced and it is optimized with the proposed algorithms.
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Comment Low Upper
DV1 Lower Spring K 0.6E-3 1.5E-3
DV2 Lower Spring C 0.6E-4 1.5E4
DV3 Lower Spring P 2.0E-3 8.0E-2
DV4 Upper Spring K 0.6E-3 1.5E-3
DV5 Upper Spring C 0.6E-4 1.5E-4
DVé Upper Spring P 2.0E-3 8.0E-2
DV7 Position of Roller -3 3
DV8 | Direction of Roller -1 5

Table | Lower and upper limitation of design variables
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Low SAQ9 Upper
DV1 0.6E-3 1.5E-3 1.5E-3
DV2 0.6E-4 1.44E-4 1.5E-4
DV3 2.0E-3 1.9614E-4 8.0E-2
DV4 0.6E-3 7.9721E-4 1.5E-3
DV5 0.6E-4 0.6E-4 1.5E-4
DV6 2.0E-3 8.0E-2 8.0E-2
DV7 -3 2.119 3
DVS -1 1.38044 5

Table 2 Optimized design variables from R-INOPL
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Fig. 1 Nip force with optimized design variables
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