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Introduction

The slime line features a thermos bottle, for which the cap needed to be further elaborated.
This document is about the description of the bottle cap and the the mold design.

Part description

The slim line contains a cylindrical shaped thermos bottle. This bottle has a cap which
is also cylindrical but with a slightly smaller diameter. The bottle cap was chosen to be
further elaborated.

Figure 1: bottle and cap

The bottle cap features three helical screw threads. This choice was made to ensure
that it would be properly fixed without having to rotate it too many times. In this design,
the cap needs be rotated 360 degrees to be fixed. The top of the bottle cap contains a
small edge on the inside, so that a stainless steel plate can be attached in between. The
diameter of the stainless steel ring is smaller than that of the helical screw thread so
that there is no interference. This stainless steel plate is needed to reflect the infrared
radiation from hot drinks inside the bottle. This improves insulation properties. Between
the stainless steel ring and the plastic edge in the cap there will be rubber seal. When the
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bottle is closed, the sealing ensures that it is water tight. On the outside of the bottle,
there are vertical ripples that improve grip when the cap is rotated. Furthermore, all
edges have got fillets to decrease the number of air traps during the molding process and
to give it a better aesthetic look. To make sure that the bottle cap stays water tight, a
an extra ripple is attached on the cap together with a hole in the bottle so that the cap
‘clicks’ into position. The walls of the cap have a thickness of maximal 2 mm. At some
points it is a bit thinner, due to the ripples on the side. The internal structure of the
bottle cap can be seen in Figure 2. After the cap had been designed, a bottle was designed
as well. It has a diameter of 50 mm, which is the same width as the emsa lunchboxes.
However, no production analysis has been made for this part. An overview of both the
bottle and the cap can be seen in Figure 1.

Figure 2: bottle cap

Mold design choices

After the final cap design had been determined, a mold could be designed. However, it’s
difficult to make a mold for a part that contains an internal screw thread. There are two
types of molds that can produce internal screws. The first type of mold uses a rotating
core. The downside of using this type of core would be that it needs a lot of moving parts.
It features a retracting thread, gears, bearings and the molding thread. Furthermore, the
mold must have a feature that keeps the cap from turning while the core is turning. It
would also require some adjustments to the cap design as the screw thread would need to
run all the way to the top of the cap. Otherwise, the core would strip the threads off as it
retracted from the cap. Besides, the ripple attached to the inside of cap would also no be
possible to be produced. The second type of mold uses a collapsible core. A collapsible
core collapses to a small enough size to be able to clear the molded features of the part.
Then, the molded part can be retracted. A collapsible core consists of a actuator pin and
a collapsing sleeve. There are two types of fingers, which together form a circle. However,
when the actuator pin retracts, the fingers bend towards the center of the circle. Cooling
can be done through a hole in the center of the actuator pin and ejection can be done with
compressed air which goes inside the mold through a hole on the side. To prevent air from
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leaking between the mold parts, there are ripples attached to the sides where sealing can
be placed. The disadvantage of a collapsible core is that it may produce some flesh in the
molded part. However, new designs have largely solved this problem. An advantage of a
collapsible core is that its cycle time is shorter than that of an rotating core. Retraction
takes around 3 seconds while a rotating core takes 6 seconds per rotation [2]. Another
advantage of a collapsible mold is that the screw threads would not have to run all the
way to the top and that ripple on the inside of the cap could be produced. Thus, it was
decided to use a collapsible mold. A partial assembly of the collapsible mold can be seen
in Figure 3.

Figure 3: partial assembly

The collapsible core is produced by DME [1]. This is a standardized part. The thread
and other details can be machined in a later stage. Opening and closing is done with
hydraulics. This collapsible core is attached to the core side of the mold. Hot runners
were used so that the amount of material spillage is minimized. On the cavity side of the
mold there is be a large hole cut out for the hot runner system which resembles Figure 4.
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[2]

Figure 4: hot runner example

At last, the configuration was multiplied by 4 and put together so that four caps can
be produced at once. The distance between the center of the injection points is 80 mm.
Thus, the outside of the mold is 160 mm wide and 160 mm long. When the core side and
the cavity side are stacked together, the height is 240 mm. An overview of the mold can
be seen in Figure 5.

Figure 5: Final assembly
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Conclusion

All in all, a collapsible core is better than a rotational core since more details can be
molded and because it has a shorter cycle time. The core is produced by DME [1]and
retraction takes 3 seconds [3]. The opening and closing is done with hydraulics and the
part is ejected with compressed air. Furthermore, there is a large hole in the cavity side
for the hot runner system. At last, 4 of these configurations will be put together.
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