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ABSTRACT

Finned scattered tropical is one of the main components of all kinds of radiators. Fin
radiator is the most widely used heat exchange equipment in the heat exchange of gas and
liquid. Radiator is widely used in machinery, automobile, aviation, home appliances, large
power stations and other heat exchange systems. Radiator can be seen everywhere in our daily
life, therefore, the accuracy and quality of the fin scattered tropics directly affect the heat
dissipation effect of the radiator.

Through the research object of this paper, we analyze the process flow, working principle
and functional module structure of the fin roller machine. Feed device is an important part of
industrial automation production line, which can reduce labor intensity and provide production
efficiency. However, the speed, accuracy and stability of feeding are related to the processing
quality and use requirements of products.

The main study of this paper is the feeding device. After the material opens the roll at a
certain speed through the double frame mechanism, the feeding roller is installed on the bottom
of the test table, and the sensor here can detect the material and the speed of the material, and
the feeding roller, so as to achieve the purpose of feeding. In order to meet the requirements of
feeding speed, the speed of the feeding roller is detected by the sensor and the signal is fed back
to the frequency converter installed on the double frame device. The frequency converter
realizes the frequency regulation of the motor by changing the power frequency of the motor,
and then controls the speed of the open coil, and the speed of the feeding roller is adjusted.

Use the NX 12.0 software, and assemble them together according to the relationship
between the parts, and draw two-dimensional diagram using Auto CAD.By observing whether
there is interference between each component, the mechanical cooperation is visually verified.
The strength of the feeding shaft is checked to ensure that the feeding roller meets the use

requirements and stability.

Keywords: Feeding device; fin scattered zone; feeding roller; NX;Auto CAD
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Design of the Drive Mechanism of a Rotating Feeding Device

Author: Bottin Matteo; Minto Riccardo; Rosati Giulio

Abstract:Component batching can be a source of time waste in specific industrial
applications, such as kitting. Kitting operations are usually performed by hoppers, but other
devices can be used to optimize the process. In a previous work, a rotary device has been
proved to be more efficient than hoppers; such a device allows the kitting and releasing of the
components in a single rotatory movement, while traditional hoppers require at least two
movements. In this paper, an improvement of such feeding device is proposed. The movement
of the rotary device is driven by a four-bar linkage mechanism which is designed through
functional synthesis. Thank to the four-bar linkage mechanism, the alternate motion of the
rotary distributor is derived from the constant speed of the motor.

Keywords: feeding; rotary device; functional synthesis; mechanical design.

The target of many companies is to either reduce production costs or increase the
throughput. This is important, especially for Western countries, where the unit direct production
cost of goods in the manufacturing industry is driven mainly by the cost of labor. To overcome
such issue, production systems must be optimized by increasing their flexibility.

In the manufacturing industry, kitting lines play a major role. The aim of kitting lines is to
create kits of different objects with predetermined quantities. To achieve this, firstly, small
batches are created, one for each type of object; then, the batches are grouped together to
assemble the kit. Such kits may be sold to the final customer, called sales kit, or prepared for
other assembly processes, called production kit. To create the batches, a common solution is
given by hopper systems. Hoppers are used in series to group components, perform quality
checks through weight measurements, and act as buffers. However, hoppers suffer from a
non-negligible drawback, i.e., for each release operation, they need two movements, opening,
and closing. To overcome such issue, hopper design has been studied in the last years, and both
axial-symmetric and eccentric solutions have been analyzed, trying to optimize the flow of the
components to reduce the drawback. However, hoppers are yet a source of inefficiency . For
small kit sizes, robots can be used as an alternate means of kitting ; however, robot productivity
is too low with respect to hoppers when the number of parts per kit is large.

To the best of the authors’ knowledge, there is a general lack of alternatives to hoppers;
indeed, very few works have been published in this area in the last few years. For example,
Pantyukhina et al. proposed a mechanical toothed hopper-feeding device whose purpose is not
component kitting, but component orientation. Gao et al. studied a rotational device to be used
for a continuous flow of small particles; thus, the purpose and design are different from a kitting
operation, in which rather large components are kitted.
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In this paper, a novel solution for component batching is proposed by means of a
compartmentalized rotating device. Such a device, which follows the concepts introduced in
previous works, requires only a single rotational movement for each release operation. In fact, it
is made up of compartments divided by blades specifically designed for optimized component
falling. This work focuses both on the mechanical design and how it affects the blade shape to
ensure the free-falling motion of the components. In particular, we propose to use a four-bar
linkage mechanism to drive the movement of the blades; in this way, an alternate motion of the
blades is obtained without requiring complex electronics, since it is derived from the motion of
an electric motor driven at a constant speed. This design choice on the one side simplifies the
control system of the rotating device, which is the main advantage provided by the solution
proposed, on the other side it requires a re-design of the blades. Both aspects are addressed in
the paper.

The device has proved its effectiveness with one component and has been tested with
multiple components all at once, to simulate the kitting operation. Results of the effectiveness
of the device with multiple components and different T values. The same movement has been
performed multiple times to have an empirical information about any possible problems. The
components are fed from a grouping station at the top. It has to be noted that, in terms of
reliability, only the cases with the check mark can be considered suitable for industrial use.

5.Conclusions

In this paper, the design of a novel feeding device has been proposed. The device is
composed of a rotary distributor, divided into two compartments by a linear blade, and a
four-bar linkage mechanism used to drive the distributor. Each compartment is used
alternatively to group components and let them fall into a following kitting station, while the
alternate left-right movements are driven by the kinematics of the four-bar linkage mechanism.
The components are accompanied by blades specifically designed to support the components’
free-falling motion.

Both the four-bar linkage mechanism and the blade design have been presented in this
paper. The mechanism design is performed by a specific functional synthesis, which requires
three parameters to be performed algebraically. The blade shape, on the other hand, is designed
exploiting the four-bar linkage kinematic results.

The main advantage of the proposed mechanism is its simplicity in the control system. In
fact, the movement of the blade is driven solely by the kinematics of the four-bar linkage,
where the crank is fixed to the shaft of an electric motor controlled at a fixed speed, thus
requiring a very simple control system.

The device has proved to be reliable for very few components, whereas multiple pieces
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can interact with each other, resulting in unexpected behavior, especially at high speed.
Nonetheless, the fact that loading and unloading of the compartments can be performed in a
single movement since while one compartment is unloading the other can be loaded shows very

promising expectations for future developments.
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