TOKEN FOR HCI SRC
2019 Group 11-18

Leader: Xin Qingyang (2I3,25)
Huang En Shuo (2A2,06)
Fang Jun Xuan (2P2,09)
Li Zhuoning (2P2,16)

Hwa Chong Institution (High School)

Table of Contents
Abstract

2

Introduction

2

Solution Design

3

Version 0

3

Version 1

5

Designing

5

Tissue Cover

6

Drawer

6

Drawer Shell

7

Facade

8

Assembly

8

Tissue Cover

8

Drawer

9

Drawer Shell

9

Change of designs

10

Version 2

10

Designing

10

Tissue Cover

11

Drawer Shell

11

Drawer

12

Facade

12

Assembly

13

Tissue Cover

13

Drawer Shell

14

Drawer

14

Facade

15

Results and Discussion

15

Conclusion

16

References

16

Acknowledgement

17

1

1.

Abstract
This project is about designing and creating a 3D-printed token based on the Science Research
Centre (SRC) for a guest of honour at Hwa Chong Institution (HCI). The token is a tissue cover
combined with a drawer underneath. On the front, SRC’s facade (the front of a building) is
shown. The team created two cupboard prototypes before going through two rounds
3D-printing. Overall printing the pieces was a very time-consuming task done by the technical
staff of the SRC. Each piece took an average of 20 hours to print. Many pieces suffered from
heat distortion, mainly in the form of shrinkage, due to the high heat involved in melting plastic.
This produced problems in the first stage of 3D-printing and prototyping. In the second stage of
printing, buffers for potential printing errors were added. Other problems faced include
mismeasurement of tissue sizes and miscommunication with the mentor that wasted time.
The final token was 3D-printed and catered to all sizes of tissues, printed using strong and
durable PLA plastic. The drawer slides easily and the entire token is easy to use. The token
turned out to be quite aesthetically pleasing and useful. The inclusion of details such as the
facade and the HCI logo provide a lasting impression of HCI. The token is intended to be used
in occasions with pertinent science themes.

2.

Introduction
Hwa Chong Institution (HCI) is one of the few secondary schools in Singapore to have a
Science Research Centre(SRC) but no token for guests of honour has been done featuring it.
Besides, most tokens given by the school serve no practical use and are based on HCI’s clock
tower, consequently, guests who receive them perceive them to be insignificant and replaceable
after time. Hence, the team wanted to create a token for guests featuring the SRC and
incorporating a practical daily use, therefore serving as a symbol of HCI.
The team came up with seven potential solutions, a safe, an unfolding model of the SRC, a
laser engraved glass cup, a pen holder, a tissue cover, a digital alarm clock and a table lamp.
The possible solution designs were then judged based on a list of criteria as follows: portable,
memorable, has a practical daily usage, shows the facade of the SRC, representative of HCI,
attractive, and feasible. Most of the designs were portable, so that was not a problem. There
were several very attractive designs but they were deemed infeasible due to the team’s
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expertise and available resources. Finally, a tissue cover was fixed as the intended design
because of its feasibility and practical daily use. Besides, it is easy to incorporate the facade into
the token using 3D printing. Potential issues include the fact that tissue covers are commonly
found and may not fit unstandardised tissues but these problems were insignificant. A larger
problem was that the team had no prior experience in 3D modelling and printing but this could
be overcome along the way.

3.

Solution Design

Version 0
The team proposed a 3D-printed tissue cover with the facade of the Science Research Center
designed on the front. However, the ratio of the front of a normal tissue pack is 8:3 while the
ratio of the SRC facade is 4:3. This addition meant that more features were to be added to the
model to compensate for the additional height. Hence, it was decided that the token should be
divided into two parts, with the tissue cover on top and a new design at the bottom. After
discussion on designs such as a rubbish compartment, a tissue pinball game and a drawer, the
team decided on the drawer as the most practical and hygienic choice.
The team categorised tissues into two types: soft tissue packs (enclosed in a plastic container)
and tissue cartons (enclosed in a cardboard box). Tissue packs are generally smaller in size
than tissue cartons. Standard tissue covers have 2 common ways of inserting tissue, through an
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opening at the bottom, or the top, of the tissue cover. The team assumed that tissues had a
standard size, causing problems later.
The team intended the tissue cover to flip open using a hinge to insert new tissues from the
bottom, and stay closed during normal use with magnets. The bottom part would be a drawer
that opens from the side. The solution would be 3D-printed from Polylactic Acid (PLA) plastic,
and the dimensions would be 22cm x 12cm x 17cm, as derived from FairPrice Facial Tissues Soft Pack (2ply). The dimensions would prove totally wrong as the team did not thoroughly
check all types of tissue sizes but decide the initial dimensions on one type of tissue.

Since the tissue cover would be flipped open, hinges would be needed. The hinge would
preferably be 3D-printed. After research, the team decided that possible hinges include a butt
hinge (left) and snap-fit hinges (right).
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Thus, the team created 2 tissue covers with cardboard to test out the solution.

Version 1
The team first sketched the design, then modelled them using the software Blender for
3D-printing. This prototype would 3D-printed using PLA.

Designing
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Tissue Cover
The dimensions were unchanged, but it was decided that the hole of the tissue cover should be
14cm in length and 6cm in width after measuring several tissue cartons. The shape of the hole
would be an octagon which is easier to print than curved lines.
Top View

After a meeting with the mentor, the team decided to modify how the tissue box connected to
the drawer. As a hinge would have to be 3D-printed to match with the other pieces and
designing a hinge would be a difficult task, the team designed the tissue cover to be completely
detachable, held together using walls rising from the drawer. This was a much simpler design.

Drawer
The team categorised the drawer into two parts: drawer and drawer shell. The drawer would be
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the piece which holds items and slides in and out while the drawer shell would be the piece
enclosing the drawer. The drawer’s handle would be a rectangular protrusion.

Drawer Shell
The drawer shell would have 2 small protrusions hanging from the top to act as stoppers to
prevent the drawer from sliding out and detach from the drawer shell. The drawer shell was split
into two parts as printing the drawer shell as a whole would be very difficult due to hanging
parts. The two parts would be then assembled using glue. To increase the surface area to be
glued together, the top piece of the drawer shell was designed with protrusions from the bottom
to fit into the top part of the bottom piece of the drawer shell, to ensure a more secure drawer
shell.
There would be four walls, one for each corner, extending upwards from the top of the top piece
of the drawer shell to hold the tissues within the walls and the tissue cover covering the walls.
This was the alternative design for the hinge and was much easier to design.
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Facade
The design of the facade was underway. It would be a separate piece to be glued on to the
tissue cover and drawer shell. The team intended it to show the top two storeys of the SRC’s
front, the representative portion of it. However, during that time, the team was more focused on
creating the practical parts of the model before the decoration.

Assembly
Overall printing the pieces was a very time-consuming task done by the technical staff of the
SRC. Each piece took an average of 20 hours to print excluding the attempts thwarted by printer
problems as the pieces were exceptionally large for the 3D printer in the SRC. Even after
printing, many pieces suffered heat distortion (or warping), mainly in the form of shrinkage, due
to the high heat involved in melting the plastic. Hence, the entire team, including the mentor and
the technical staff wanted to reduce the number of pieces that needed to be reprinted.

Tissue Cover
The tissue cover was printed quite well. The top was glossy and smooth and the corners curved
downwards due to a printing error, but that added a nice finish to the piece. After testing,
however, the tissue cover could fit tissue packs but proved too small and short to fit a tissue
carton.
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Drawer
After the drawer was printed, the team found that the corners of the bottom of the drawer had
shrunk upwards due to errors made by the printer. The shrinkage caused the height of the
drawer to be uneven. This made the piece look slightly unpresentable.

Drawer Shell
The protrusions from the top of the drawer shell bent outwards slightly due to more printing
errors and could not fit precisely into the bottom piece of the drawer shell. The team decided to
cut the walls off as a desperate solution. This step brought up even more hidden problems.
The corners of the bottom piece of the drawer shell shrunk upwards, pushing the drawer higher.
Thus the drawer became higher than the intended position for the top piece of the drawer shell.
This prevented the team from assembling the two pieces of the drawer shell. Thus the drawer
shell had to be completely redesigned, with buffers for printing errors.
The four corner walls worked fine and could easily hold tissues under the intended dimensions.
Due to the need for supports to hold up the many suspended portions of the top shell piece, the
bottom of the top piece was quite rough, but that did not matter as it would be hidden away.
Another unforeseen benefit was that with the supports, the top piece did not warp due to the
high heat.
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Change of designs
The team had some disagreements with the mentor after Mid - Term evaluation. The team
realised that the tissue cover was not tall enough to fit a tissue carton and thus, the team
wanted to design the tissue cover for tissue packs only in order to save a lot of time and
material by not completely redesigning and reprinting the model. During a meeting, the mentor
claimed that the team had promised to design the tissue cover for tissue cartons at the start of
the project. This was due to miscommunication and confusion as to what the term “Tissue box”
actually meant. The team claimed that the term meant tissue cover while the mentor claimed
that it meant tissue carton. After carefully considering the mentor's opinion, the team thought
that redesigning the tissue box to hold both tissue cartons and soft packs would make our token
compatible with almost all types of tissues, thus being more useful. Hence, the team went with
this plan.
Previously, the team assumed only the top two storeys were representative of SRC. After
consulting the mentor, the team decided to include all three storeys of the SRC’s front to be
captured in the facade.

Version 2
Designing
Re-adjustment of the dimensions were mainly based on the largest tissue carton size in the
market. The shell and cover were adjusted based on that measurement, then the drawer based
on the drawer shell.
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Tissue Cover
The team went to do market research properly and summarised the measurements to fit almost
all types of tissues including soft packs and cartons. The dimensions of the tissue cover in the
software Blender was then re-adjusted and was ready to be reprinted.

Drawer Shell
The drawer shell was completely redesigned to avoid the problem of printing errors. Instead of
walls extending down from the top shell piece, the team decided on having thin walls extending
inwards at the top of the bottom shell piece, where it would be glued to the top shell piece.
Another addition was for the sides of the top shell piece to be concealed by the walls of the
bottom shell piece, as such the walls in the bottom shell piece were slightly higher than the thin
walls, covering up the sides of the top shell piece. The bottom shell piece was rotated so that its
smallest surface was the base surface. This was to reduce the effect of heat warping on the
final token. The stoppers were also enlarged.
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Drawer
The drawer’s dimensions were re-adjusted based on the size of the drawer shell and the handle
was made larger.

Facade
The facade was designed, along with separate files for the English and Chinese words to be
glued to the facade. The facade would be split into two pieces, one to be glued to the tissue
cover, and the other to the drawer shell. The third level of the building was also incorporated.
The facade was a thin plate, designed with different thicknesses to show the different amounts
of outward projection of the actual building. Windows were designed as empty holes. Behind the
doors and windows, a very thin layer of black 3D-printed plastic was used to mimic the
appearance of the actual windows. The door on the first level was also designed. Along with the
facade, the HCI logo was also designed to be glued to the other side of the tissue cover as an
added decoration to the undecorated surface.
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Assembly

Tissue Cover
The tissue cover was printed very well, with a slightly glossy top and few printing errors. It could
also fit all kinds of tissue cartons, proven after the team tested it with the largest tissue cartons
found in the supermarket.
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Drawer Shell
Taking a risk, the technical staff did not apply the glue sheet on the base of the printer when
printing the bottom shell piece. The aim was to make the base surface matte to match with the
other surfaces of the piece as the sheet would make the base surface of the print glossy. A side
effect was that heat distortion was completely avoided. The top shell piece was also printed fine
and the two pieces matched very well. The two pieces were glued together with epoxy which is
very strong.

Drawer
The drawer was printed well and suffered less warping than the previous print as the glue sheet
was not applied once again. The drawer slid easily in the drawer shell.
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Facade
The facade and the HCI logo was printed well. However problems were faced with the files for
the words. In the end, these problems were resolved and the final facade was assembled with
superglue and wood glue.

4.

Results and Discussion
The advantages of the final model include the tissue cover catering to all sizes of tissues, the
strong and durable PLA used, the two parts of the drawer shell fitting nicely after the redesign
and the ease of use of the entire token. However, the appearance is slightly affected by the
presence of a few unremovable supports and due to many rounds of redesigning, the size of the
whole token was larger than planned. This reduced the portability of the token slightly.
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A huge mistake that the team committed was to only measure one tissue pack before deciding
on the initial dimensions of the tissue cover. Other problems include major miscommunications
between the team and the mentor. Although the team resolved these problems before the
second stage of prototyping with plastic, if these problems were addressed earlier, the team
could have saved a lot of time.

5.

Conclusion
The token turned out to be quite aesthetically pleasing and useful. The inclusion of details such
as the facade and the HCI logo provide a lasting impression of HCI. The design and prototyping
process has helped to overcome problems such as printing errors in the drawer shell and
ultimately the team has produced a token that they are proud to present.
The team’s token can be used in occasions with pertinent science themes hosted by HCI.

The token is meant to be given to guests of honour during science events hosted at HCI.
However, the token is not perfect and there is still room to improve, especially in the design of
the drawer shell and the problem of supports in printing.
This token’s purpose is to feature the SRC as a significant part of Hwa Chong Institution. The
group thinks this token will give guests (who receive it) an awareness of the presence and
significance of the SRC in HCI.
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