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Feeding of Small Components Using the Surface Tension
of Fluids
Abstract. The feeding of components smaller than 1mm2 is a high challenge in an
automated manufacturing line. The surface forces affecting these micro components
are getting more important and cause problems when handled. A new method is described using the surface forces for separating, sorting and arranging micro components. The surface shape of fluids and the gravity are used for moving the floating
components to defined positions. The components can be arranged in a magazine or
can be sorted by a channel system.
Keywords: micro, sorting, feeding, arranging, handling, fluid, surface force,
surface tension
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Introduction

Due to the ongoing miniaturization of products and the simultaneously increasing
scale of integration, the components to be handled are getting smaller. In contrast, the
micro components and the assembly processes are continuously getting more sensitive towards the environment. As a result of this trend, the common vibratory conveyor technology reaches its limits due to its impact to the components and the occurring
surface effects. In these cases, the separation and the arranging in a defined order for a
further manual or automatic processing, for instance gripping of the component in the
assembly process, is limited or even impossible.

Fig. 1. Tested miniaturized components

In [1]-[3] new processes are described using surface tension for the assembly of micro
parts. It has the big advantage that the surface forces are controlled and positively
used for the process. In contrast the feeding of the micro components is still a conventional process with all its disadvantages for the handling of the small parts.
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Approach

The fluidic sorting technology described here is an approach adapted for components
smaller than 1mm which are provided as bulk good as for instance gear wheels, optical components, coated o-rings or electronic components (see figure 1). The fluidic
sorting is based on the phenomenon to be found in nature that water striders can stay
and glide on the water surface due to the surface tension. If small and therefore lightweight components are applied on a surface of a fluid, it shows similar behavior. In
case of a concave or convex curve, the components are sliding to lower level to the
fluid rim or to a present barrier.

Fig. 2. Sliding o-rings on a convex fluidic surface
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Functionality and Set-up

A defined formed fluidic surface is required for the process. To provide this, the fluidic sorting device features a reservoir which is incorporated into a base plate (see figure 3). The reservoir is filled with fluid and the required surface curvature is set by the
filling level of the reservoir. After the reservoir is filled, the components will be applied onto the fluid. Due to the gravity, the components are moving to the rim of the
fluid, which is defined by the geometry of the encircled incorporated structure. An
agglomeration of components can be split up by a defined vibration. As soon as all
components are arranged, the level of the fluid is lowered. A barrier is included in the
reservoir rim, which can be overflown by the fluid but prevents the components to
float back with the sucked fluid. In this manner an arrangement is achieved to enable
an extraction of the components for instance with tweezers or with a pick-and-place
system.

Fig. 3. Principle of the fluidic sorting process.

The set-up consists of four significant components:
1. the fluidic sorting device,
2. the fluid supply unit,
3. the collector module and
4. a vibration unit.

Fig. 4. Set-up with fluidic sorting device, collector module and interfaces to the fluid supply
unit

The fluidic sorting device contains the reservoir. With the connected pump and valve
system of the fluid supply unit, the reservoir can be filled and drained. An essential
element of the set-up is the collector module for the capture of the processed components. It can be inserted into the fluidic sorting device. The width and depth of the
incorporated structure is adapted to the components and it can have additional cavities
for the separated arranging of the components. In the case of a further external processing, the collector module can be designed as a magazine. The collector module
can be closed with an adapted cover element and airflow can be passed through the
channel, realized by closing the cover, to dry the components. Also alcohol or ultrapure water can be used for cleaning or to reduce the risk of residues or particle
contamination. The whole set-up is located on a vibration unit. With defined frequency, it is possible to split up an agglomeration and to arrange the components in a row.

Fig. 5. Arranged components in a row after vibration

Components that where positively tested already are shown in figure 1. Not only the
shape and dimensions of the micro components are manifold, also the material. Brass,
glass, sapphire, silicone and various polymers (e.g. silicone) can be processed.
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Conclusion and Outlook

A new process for separating, arranging and feeding micro components has been described using the surface tension for a gentle handling. A parallel processing of multiple parts is feasible with this method. Micro components made of various materials
and many shapes can been processed with this method. A test platform has been realized including set-up and the control. In future tests, the process will be characterized
in respect to e.g. reliability, failure ratio or throughput.
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